MHOBATNMEBIHA
MHOAOFMALMMOHIAM
TEHHOMNOrMiii

=M
OmMrimrTrANnMsF[AL3LIIng
HA W'IOI-IDMMHFITFI

CHOpHUK € BoKNaan

N3OATEJICKM KOMMNMEKC - YHCC



YHUBEPCUTET 3A HALUMOHAJIHO N CBETOBHO CTOMNAHCTBO
KATEAPA ,MHOOPMALIMOHHN TEXHOJIOTMN N KOMYHUKALNN®

MmMHOBATMMEBIHIA
MHOAOFMALMMOHIHAM
THHOMAOrrMMnMi
=M
OMrmTANnMs[AL3Ling
HA "MHOHOMMHATAH

CbopHUK Aoknaan ot obunemnHa HayuyHa KoHdepeHUMS
no nosopa 55 rognwHMHATA OT OCHOBABAaHETO
Ha KaTeapa ,,MHPOPMALIMOHHM TEXHOIOTNN U KOMYHMKaLMK"
20 okTomBpMn 2023 T.

N3paTenckn komnnekc — YHCC
Codua, 2024



HayuyHna pegakinus U CbCTaABUTEJIN:
non. a-p Bans Jlazaposa
1. ac. Becka Muxosa

IIporpamMen kKoMuTeT:

npod. n.uk.H. Banentun Kucumon
pod. a-p Jlroben bosiHoB

mpod. 1-p Kamenus Credanona
Jo1. 1-p AnekcanpuHa Mypaxesa
non. a-p [lmamen Munes

no1. A-p Murtko Pagoes

non. 1-p Monuka [laneBa

1. ac. 1-p Mapust Mbp3oBaHOBa
ac. 1-p Mapuana KoBauesa

ac. 1-p MBona BenkoBa

OpraHmaum)HeH KOMMUTET:

IMpencenaren:
1. ac. A-p Becka MuxoBa

Yuenose:

nou. 1-p Bans Jlazaposa

notl. 1-p lopuna KaGakuuena

1. ac. 1-p Crannmupa Mopranoa
1. ac. a-p UBan benes

. ac. A-p ['eno Credanos

ac. 1-p SBop TaboB

Bceuuku npasa ca 3anazenu! He ce pa3peiaBar konvpaHe, Bb3IIPOU3BEXKIaHE

Y pa3MnpOoCTpaHEeHUE Ha KHUTH WM HAa YaCTH OT TSAX IO KAKHBTO H J]a € HAUWH
0e3 mucmenoTo paspenieane Ha UK — YHCC. MzpaTenckusiT KOMITJIEKC He HOCH
OTTOBOPHOCT 32 ChIBPKAHUETO U CTHJIA HAa U3JIOKCHHUE Ha aBTOPHTE.

© Konexktus
© U3JATEJICKM KOMIIJIEKC — YHCC

Wzn. nupexrop: Becenun Aunrenos, ten. 02 8195 251
3am. usn. aupekrtop: Credan Bnaces, Ten. 02 8195 551
I'n. penaxrop: Tonopuna Henera, ten. 02 8195 564

YHUBEPCUTET 3A HALIMOHAJIHO U CBETOBHO CTOITAHCTBO
1700 Codusi, paiion ,,CTyaeHTCKU, yiI. ,,8-Mu gekemMBpu‘ Ne 19



UNIVERSITY OF NATIONAL AND WORLD ECONOMY
DEPARTMENT ,INFORMATION TECHNOLOGIES AND COMMUNICATIONS”

INNOVATIVE
INFORMATION
TECHNOLOGIES
rOIx eCcONOMY
DIGITALI<ATION
1T 0)

Conference Proceedings from the Jubilee Scientific Conference
on the 55th Anniversary of the Founding of the Department

~Information Technologies and Communications”
October 20, 2023

Publishing complex
Sofia, 2024



CbABbPKXAHUE

(9142500 ) 1 (S P T T T PP TPR PP 5
OBEKTHO-OPUEHTUPAH ITOJAXO/ 3A CTPYKTYPUPAHE HA CbJIbPXXAHUE....... 7

MBaH benes

HOW OPEN-SOURCE LARGE LANGUAGE MODELS ARE DRIVING THE DIGITAL
TRANSFORMATION WANVE . ...ttt 15
Bozhidar Bahov

TOWARDS A UNIFIED CONCEPT FOR SHARING AND LINKING OF DATA
RESOURCES IN COLLABORATIVE RESEARCH VIA WEB SERVICES.............cocco.. 20

Plamen Milev

TEXHOJIOIT'MMYHU PEIHEHMA U AUTUTAJIM3ALINA B CBATBEHUS TYPU3'BM....30
CumoHa MagxapoBa

JAUTUTAJIHA TPAHCO®OPMALIUA HA CHETOBOJIHATA OTYETHOCT B
BIOJKETHUTE OPTAHUBALIM........ooviiiiiiiee ettt nnnnee e 35
MwuTKo Papoes

PA3BUTUE HA TYPUCTHUYECKU A ITA3AP B BBJII'APUA YPE3 JUT UTAJIM3ALINA
LI B 7 G 11 - PSP 42
JapwuHa leopruesa LiBeTtaHoBa

bopwuc lNeoprmnes Kapareoprues

EJIEKTPOHHUTE AAMUHUCTPATHUBHU YCJIIYI'U HA OBLIIUHUTE —

PETMOHAJIHU ACIIEKTU U USMEPEHU S ........o oottt e e eeens 50
AceHn boxknkos

JUTUTAJIM3ALNA BbB ®UHAHCOBUA CEKTOP .....oooiiiiiieeiee e 59
Arnnka KbHeBa

N3KYCTBEHUAT UHTEJIEKT — OT ITEPLEIITPOH 10 CHATGPT oo, 68
BaHa Jlazaposa

ARTIFICIAL INTELLIGENCE AND TAX ADMINISTRATION IN BULGARIA. ............ 75

Georgi Emilov Hristov

HAMAJIYIBAHE HA PEKJIAMHUTE USMAMUA B IMT'UTAJTHUA MAPKETHUHI” C
ITOMOIITA HA N3KYCTBEH UHTEJIEKT ...t 79
MBoHa BenkoBa

BB3MOXHOCTHU U ITPEJU3BUKATEJICTBA IIPEJI BAHKUTE OT
[MPUJIOXEHUETO HA U3KYCTBEH UHTEJIEKT ITPU YIIPABJIEHUETO HA

KPEIUTHHISI PUCK ........ooiiiiiiiii ettt e e e e e s s st bn e e e e e e s s s snaaranaeeeaaeeeans 89
Kvpun AHaukoB

I'OJJEMU JAHHU B 3IPABEOITA3BAHETO .......ccciiiiiiee e 97
NobeH 3tombunckm

KATAJIOTU3MPAHE HA IAHHU B CPEJJA HA TOJIEMU JAHHU .................c.o.... 102

leHo CtedaHoB

E3EPA OT IAHHU(DATA LAKES) KATO XPAHWJIMIIE 3A I'OJIEMU JTAHHMU.
AHAJIN3 HA AWS TTOJIXOA ...ttt s st a e et e e e e st e e s saaa e e s e nntae e e e nnnneeeeans 108
leHo CtedaHoB



SIGNIFICANCE AND COMPARABILITY OF UNSTRUCTURED AND SEMI-

STRUCTURED DATA IN THE MODERN WEB ...t 113
Yavor Tabov

DESIGN AND IMPLEMENTATION OF PROJECT MANAGEMENT APPLICATION IN

REE A C T .S ottt et oo e e et e e e e e e e et e e e e e e e 120

Daniel Nalbantov
Victor Del Aguila Angulo, Flavio Gorini, Alessio Mancini, Nicola Rispoli

OPERATING AND ANALYSING OF BIG DATA OVER PENTAHO BUSINESS
ANALYTICS, TABLEAU AND QLIK ...ooiiee et 125
Mariana Kovacheva

TEXHUYECKHN PECYPCH 3A IIOAIIOMATI'AHE HA XOPATA CbC 3PUTEJIHA

VBPEKIIAHISL......ooo ittt e e st e et a e e e e b e e e e e snnreeeean 132
EneHa dununosa
IMPOAYKTOBU KATEI'OPHU 3A XOPA CbC 3PUTEJIHA YBPEXJIAHUA .............. 139

Enena ®dununosa

DATA PREPARATION TECHNIQUES AND PLATFORMS IN THE CONTEXT OF
MAGCHINE LEARNING ..ottt ettt e et et et e e e e et e e et s e e e aeseeera b rreeeeees 144
Genka Miteva

Aleksandrina Murdzheva

PA3IINPABAHE Bb3MOXHOCTUTE HA THOOPMAILIMOHHA CUCTEMA 3A
) oA N S O 1 N O B N TR 152
Becka MuxoBa

APXUTEKTYPA HA I/\IJHd)OPMALII/IOHHA CHQTEMA 3A PEAJIHU 1
CUMVYJIMPAHU CTOUMHOCTU HA IoT YCTPOUCTBA ... 158
AnekcaHabp TaHeB

VIIPABJIEHUE HA TUTUTAJIHATA TPAHC®OPMAILINA — HOBU ITOAXO1 1
POJIAI HA KOHCYJIITAHCKHUTE KOMITAHHMU..........cooiiieeee e 165
LseTtomup LaHoB



OBEKTHO-OPUEHTUPAH NNOAXO/ 3A CTPYKTYPUPAHE HA
CbABbPKXAHUE

HNBan BeneB

I'maBen acucteHT, TOKTOp, Katenpa ,,JinhopmannonHu TexHonoruu u komyHukauuu“, YHCC,
e-mail: i.belev@unwe.bg

Pe3ome

Hayunomo uscneosane pazenesicoa 0beKkmHo-opueHmupar no0xo0 npu cmpyKmypupaHne, CbXpaHeHue
u ynpaejienue Ha debpofcaﬂue 6 opearuzayusima. Hpedcmaeeﬂu ca cyeHnapuu, ypes Koumo ce npaeu
onum oa ce ()eMOHcmpupam noJjasume npu U3noi3eaHe Ha 06eKmH0—0pueHmupaHuﬂ noo0xo00 6 cucmemu
om mun Enterprise Content Management.

KarouoBu 1ymm: cuictemu 3a yrpaBieHHe Ha ChIbpXKaHUETO, enterprise content management, ECM,
00CKTHO-OPUEHTHPAH TOJIXO0/, CTPYKTYPHUPAHE.

OBJECT-ORIENTED ECM APPROACH

lvan Belev

Abstract

The paper explores the possibility to use an object-oriented approach for structuring, storing and
managing content in the organization. The author presents use cases that try to demonstrate the
advantages of using an object-oriented approach in Enterprise Content Management systems.

Keywords: enterprise content management, ECM, object-oriented approach, structuring.

Cun,p)lcalme U yIIpaBJI€HHE HA CHAbPsKAaHUE B OPraHu3alluuTE

[lonsiTHeTO CHIBpKAHKE 3a€Ma IIEHTPATHA YaCT B KOHTEKCTa Ha TEKyIaTa pa3padorka. B qurnramnara
€pa, B KOSATO )KMBEEM, ChJIbPKAaHUETO € OCHOBHUSAT PECYpC Ha TojsiMa 4acT OT opraHuzauuute. To e
OCHOBA 33 B3UMaHE Ha PEIICHHUs, KaKTO U (DAKTOp 3a MHOBAIIMU W B3aMMOJCHCTBUE B OPraHU3aIlMUTE.
O06eMbT 1 pa3HOOOPa3UETO HA ChIIbPKAHKE, KOETO C€ Ch3/[aBa B OpPraHM3AIMHUTE WU € HE00XO0IUMO 32
JIEMHOCTTa UM, JOCTHTa HEBIDKIAHHU JJOCETa HUBA.

B koHTekcTa Ha OpraHM3aIMHTE, ChIAbpKAaHWE OOMKHOBEHO O3HawyaBa WH(OpMAIus BHB HIKaKBa
(hopma. TpaUIIMOHHO CHIBPKAHUETO € 1O (hopMaTa Ha XapTUEHH TOKyMeHTH. Ho ¢ eBomtonusaTa Ha
TEXHOJIOTUMTE M TEXHOJOTMYHMAT HANPEAbK HA OpraHU3aLUUTE, MO ChIBPKAHUE BEYE MOXKE /1a CE
“Ma TIPEABU/ U CIieTHaTa HH(OpMAITHS:

®  IMIHTAIHH JOKYMCHTH;

®  MYJITUMEIUUHO ChIbpPIKAHHUE,;

®  ChIbPIKAHUE B COIIMATHH MPEKH;
®  CIIGKTPOHHHU CHOOIICHUS;

e ChIbpKaHue B WeD cTpaHuIm.

Pasrnexnaiiku knacudukanusara mo-rope craBa siCHO, Y€ 1O TePMUHA ChIbpXKAHUE B OOIIHS CIydait
MOXKE Jla C€ MMa NpEIABUI HECTPYKTYpPHpaHH W3TOYHHUIM Ha WHGOpPMAIUS B OpraHu3alusTa.
HezaBucumo ot (opmara Ha ChIbp)KAHUETO, NMPABWIHOTO YIpaBJICHHE HAa TOBa OOTaTCTBO OT
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uHpopManus e KIFY0BO 32 yCIexa Ha BCsSIKa eHa OpraHu3anusi. B ToBa OTHOIICHHE OCHOBHA POJIS
MMaT CHCTEMUTE 32 yIpaBJICHHE Ha ChIbP)KaHUETO B opranu3anusaTa — Enterprise Content Management
(ECM). ITo oTHOIEHME Ha monsTHETO Enterprise Content Management, Moxe a mpuemMeM ObJIrapcKust
TepMHUH — YIIpaBJIeHHE Ha ChIbPKaHKMETO Ha npeanpusaTueto. Asropure Alalwan u Weistroffer [2]
paBsT 0000IIeHHE Ha pa3iuyHu onpeneeHs 32 ECM ot HsIKoIKo TuTepaTypHU H3TOYHUKA
([4], [5] = [6]). obOuure TOUKHM B 006OOIIEHHUTE OT TAX ACHUHHIMH ONPEAEIAT TEPMHHA
VmpaBieHue Ha ChIBPKAHUETO HAa TNPEIIPUITHETO KATO CHBKYIMHOCT OT CTPATETHUH, METOJH,
MHCTPYMEHTH, TPOIECH, YMEHHS M TEXHOJIOTHMM 3a YNPaBJICHHE Ha WBJIHUS JKU3HCH IHKBJI Ha
ChIBPKAHUETO B OpraHH3aIlMsITa — Ch3JIaBaHE/U3BIMYAHE, OTKPUBAHE, ChXPaHIBAaHE, YIPaBICHHUE,
omasBaHe, ThpCeHE/HaMupaHe, myOnuKyBaHe U mpefocTaBsHe. Gartner [7] no6aBiaTr KbM
omnpeaenenueto 3a Enterprise Content Management u anann3a Ha U3MOA3BAHETO HA ChABPIKAHUETO B
OpraHu3aImATa C IeJ M0-100p0 OCHTI'YpsIBaHE HA MPABUIHOTO ChABPKAHKE HA KPAWHHUTE TTOJI3BATEIH,
KBJICTO T€ UMAT Hy’K/1a OT HETO.

Tpanmmoneﬂ Mmoaxox 3a CbXpPaHCHUE U CTPYKTYPHUPaAHE HA CHAbBPKAHUE

[lornexnaiiku Ha3ax BBB BPEMETO, ChbXPAaHEHHUETO U CTPYKTYPHPAHETO HAa ChABPKAHHE € MHOTO
pa3IMYHO OT TOBA, KOETO TEXHOJIOTMUTE 3a YIIpaBlIEHHE Ha ChIbp)KaHHETO mpeaocTaBsaT. [lpenu
W3IION3BAaHETO Ha cOPTyep 3a LENUTe Ha YIPaBICHUE HA ChABPKAHUETO, OPTaHU3ALUUTE ChXPaHIBAT
CBOUTE JOKYMEHTH, U3IOJ3BAKH:

e  (u3HYECKH MAIKH.
® KyTHUH.

e mKkadose.

e  OHONMHOTEKH.

® CKJIaZOBH IIOMCIICHUSA.

3a OTKpPHUBAHETO U YIPABICHUETO Ha JOKYMEHTUTE CE€ Ch3JaBaT U MOIIbPXKAT MHACKCH, KaTalo3u U
npyru (Gopmu Ha 0003HAYCHHE, YpPe3 KOUTO CIYXKHUTEI COOCTBEHOPHYHO OTKPHUBAa HEOOXOIUMHUS
JIOKYMEHT.

C BBBEXKIAHETO M PA3NPOCTPAHEHHETO HAa KOMIIIOTBPHUTE TEXHOJIOTUH, CBXPAHEHUETO H
CTPYKTYpUPAHETO Ha ChAbpPKAHWE B OpPraHU3AIMUTE CE MPEMEeCTBa OT (PU3MYECKH HOCUTENN KbM
TUTUTATHA (GOPMH Ha chabpkanue. OpraHu3alMUTe CH3JIAaBaT JUTHUTAIHO MPOCTPAHCTBO, B KOETO
CbXpaHSIBAT JAWTHTAIHUTE CHU JOKYMEHTU WU JIPYyro ChIbp)KaHHe. 3a Ja Obae JIECCHO OTKPUBAEMO Ce
npuiara JUTUTaIHA aHajIorvs Ha (U3UYECKUTE TMarnKd — KOMITIOTBPHH JHpeKTopuun. M3mon3Baiiku
JTUPEKTOPUUTE U BB3MOXKHOCTTA T€ J1a Ob/IaT UMEHYBaHHU 10 N30paH HaYMH, KaKTO M TIXHOTO CBOWCTBO
Ja MorarT Ja IOMeIlaBaT APYrHM AMPEKTOpUH, OOpa3yBallku iepapxus, AaBa BB3MOXKHOCT Ha
OpPraHM3aLMUTE J1a MPHIIOKAT MOAXOX 3a CTPYKTypHpaHE Ha ChABPIKAHUETO, C KOMTO J1a OCUTYpAT
JMTUTAJICH aHAaJIOT Ha OMHCAHOTO B MPEIXOMHUs ad3ai — (opMa Ha 0003HAUCHHE, Ype3 KOSITO Ja ce
OCUTYpH TIO-JIECHO OTKpUBaHe Ha (hailyioBe/TOKYMEHTH.

[Ipunaraiiku onucanus Mo-rope MoaX0A Ha MPaKTHUKa 03Ha4aBa CIETHOTO — OPraHU3alMUTe Ch3JaBaT
HepapxuyHa CTPYKTypa OT KOMIIIOTBPHU JIMPEKTOPHH, OPTaHH3MpPAaHO TIO CrHenupuueH 3a
OpraHu3alMsATa HAYKH, B KOSITO pa3npeersaT TUruTaaHuTe JoKyMeHTH/ hatinose. [Ipu HeoOXoqumocT
3a ThpPCEHE Ha JjaJieH JOKYMEHT/(aiil B IOCIeACTBUE, TOM OMBa HAMEPEH KaTo ce ThPCH B ChOTBETHATA
TUPEKTOPHA B CTPYKTypaTa. 3a IeInTe Ha Hay4YHOTO HM3CIeABaHe 1€ Obae MPeACTaBeH MPAaKTUIECKH
IpUMEpP, 4Ype3 KOWTO Ja ce WIIOCTPUPAT pa3lVIeKIAHUTE MOAXOAU 3a CTPYKTypHUpaHE M TEXHUTE
MpeIUMCTBAa U HexocTaThlM. lIpeAcTaBsiiku pa3nuyHUTE MOAXOAM 3a CTPYKTypHpaHe MO-I0Ny U
MPAaKTUYECKUTE MIPUMEPH, aBTOPHT ILle U3M0I3Ba TEPMHUHA ,,JOKYMEHTH  KaTO 0000IIaBall TEPMHUH 3a
pa3IMYHUTE BUJIOBE ChABPKAHNE B TUTUTAICH (hopMaT.

OpFaHI/I3aLII/I$I MOXE Ja 3all0OYHC Ja CbXpaHsABa CBOHUTC ,I[OKYMCHTI/I/ Q)ameBe B JUPCKTOPUH, KATO
OopraHuvsuvpa Ha I'bPpBO HUBO OTACIHU OUPCKTOPUU 3a KIIMCHTCKUTC NOKYMCHTH U 3a APYT'Ad BbTPCUIHU



3a OpraHU3anuATa TOKYMEHTH, KOUTO HE Ca CBhP3aHU C HEHHHUTE KIUEHTH. Pasrinexxaliku KITHEHTCKUTE
JIOKyMEHTH, Ha BTOPO HUBO MOJXKE JIa CE Ch3/Aa/e OTACITHA JUPEKTOPHS 32 BCEKU €IUH KIUEHT, B KOSTO
Jla ce ChXpaHsBaT JOKYMEHTUTE Ha JaJCHUs KIHWEHT. B cimydail, ye KIMEHTUTE MMaT ABIATOCPOYHA
HCTOpHSI B OpTraHW3alMsITa, HAa CIICBAIO0 HHUBO MOXKE Ja C€ Ch3Iaje AUPECKTOPHS 3a BCSAKA OTICITHA
roauHa, B KOSTO OpraHU3alysITa ChXpaHsABa MOKYMEHTH 3a MaJeHUs KIWEHT. Bcska oTaenHa
JTUPEKTOpUS Ha HUBO roAuHa. B ciiydail, ue JOKyMEHTUTE B paMKUTE Ha €JUH KJIUECHT 3a €{HA TOJuHA
ca MHOTO, Ha CJIeABAIl0 HUBO MOXKE Ja CE Ch3IajJie Pa3IudHa TUPEKTOPHS 32 OCHOBHH THIIOBE
TOKYMEHTH, KOUTO ca 00eKT Ha ThpceHe. AKO MOTJIEAHEM OT IJIeJJHa TOYKA Ha ThPTOBCKH OPTraHU3aInH,
TOBa MOXe Jia ObJaT OTJCITHU TUPEKTOPUH HIKOU YECTO CPEIIaHH TUTIOBE JOKYMEHTH B Ta3u cdepa:

e  Odeprn.

e Jlorosopu.
e  ®dakTypu.
e up.

[Tpu Taka npeacraBeHus IpUMEpeH crieHapui, odepra Ha aaneH kiueHt (Client A) ot 2024 roauna e
Ob/ie chXpaHeHa B ClielHaTa JUPEKTOPHS:

Knuenmcku ooxymenmu -> Client A -> 2024 -> Ogpepmu

Clients

Client A

2024
daKkTypm

OdepTH

Client B Jorosopu

2024
daKTypm

OcpeptH

Jorosopu

®urypa 1: [Ipumep 3a TpaJULHOHEH MOAXOA 32 CbXPAaHEHUE U CTPYKTypUpPaHE Ha ChIbPKAHUE B
Hiepapxust OT TUPEKTOPUN

To3u Moaxo/ 3a CTPYKTYpHpaHE W ChXpaHEHUE Ha ChIbpKaHue Ou paboTwin 6e3 ocoOeHH podIIeMu
MPU CPaBHUTEIHO CTATUYHH MapaMeTpu, KOUTO C€ M3MOJI3BAT B OPraHU3alUsITa 32 OpraHU3UpaHe U
OTKpHBaHE Ha ChHIbpPKaHWE, KaKTO M TpPH CPAaBHUTEIHO MalbK OpOW yHHKaTHH CTOWHOCTH Ha
pa3JINYHUTE HUBA B iepapXusTa.

B mnocouenus npuMep cCTaBa sCHO, Y€ KIKOYOBa pOJIA 3a CTPYKTYPUPAHC Ha CHABPIKAHUCTO B
opranmsanuAaTa v B IOCJICACTBUC HCTOBOTO JICCHO OTKPUBAHC UMAT UMCHHO MApaMCTPUTEC UK JAHHUTC
3a BCCKHM €IMH ChbXpPaHABaH JOKYMCHT KaTO €AVMHUIIA CbALPXKAaHUE. Tes3n mapaMeTpu B TCPMHUHOJIOTUATA
Ha Enterprise Content Management ce Hapu4aT cBOMCTBa Ha JOKyMeHTa (Properties) uiu chIno Taka —
merananan (metadata). Mwie u TabGoB [3] neduuupar MmerajgaHHUTE KaTO CTPYKTypUpaHa
nH(pOpMalIus, KOSITO OIKUCBA, O0SICHIBA, OTKPHBA MJIH J1aBa Bh3MOXKHOCT JICCHO Ja ObJIe OTKPUT AaJIcH
nH(pOpPMaIIMOHEH pecypc.



Taka peamu3mpaHus TOIXOJ 3a ChXpaHEHHE W CTPYKTypHUpaHE Ha CBHIbPXKAHUE € TMPUIOKUAM B
OpraHU3alMUTE JO JOCTUTaHE Ha OMPEJICIICHU HUBA HA TUHAMUKA B IEUHOCTTA, KAKTO U 10 JOCTUTaHE
Ha ompezelieHn 00eMH OT ChAbpiKaHue. bbp30 pa3BuBaIiara ce cpena Ha ACHHOCT Ha OPraHU3aIluuTe
OT BCSIKAK'bB THUII B THEITHUTE yCIIOBHSI BOJIAT IO IIOBUIIIEHN HBA HAa TUHAMHKA U TOJIEMH 00€MH, KOUTO
M3BSXKIAT HA TIPEJICH TUIaH HEIOCTATHINTE Ha MIPEICTABCHUS TPAAUIIMOHCH ITOAXO:

e  TpyIHA HaBUTaLWs B CTPYKTypaTa OT AUPEKTOPUH IIPH T'OJIIM Opoii TUPEKTOPHH HA BCAKO HUBO
OT Hepapxusra.

e TPYIHO YIpaBJICHHE Ha CTPYKTypaTa NIpHU MOCTOSHHO MPOMEHSIIN C€ HU3UCKBAHUS 10
OTHOIIICHUE Ha IMapaMeTpuTe (MeTagaHHUTE) Ha OTACTHUTE CIUHUIN ChIbpKaHHUE.

® TpPYAHO M3BJIMYAHE HA JOKYMEHTH NPU HEOOXOJUMOCT Jia CE ThPCH IO TOBEYE OT eiHa
CTOMHOCT Ha METaJaHHUTE.

Mo:ke na 6b€ npecTaBeH ClIeJHUTE IPUMEpH, 3a a Ce WIIOCTPUPAT HEJNOCTATHLUTE HA TO3U MOAXO0.
3a CTPYKTypUpaHE U ChbXpaHEHHE Ha ChIbP)KAHUETO:

e [lpu roxsiM Opod KIMEHTH C JbJTa HCTOPHS B OpraHu3auusaTa (HalpuMep B TOpsIbKa Ha
MWJIMOHHN) O OMJI0 MHOT'O TPYIHO Ja C€ OTKPUE AUPEKTOPUATA HA KOHKPETHUS KIIMEeHT. OCBEeH
TOBa BCSIKO ThpPCEHE TPsiOBa Ja MpeMMHE Ipe3 IMOCIeJO0BAaTEeTHO HaMHpaHE HAa ChOTBETHATA
JTUPEKTOPHS Ha BCSIKO €HO OT HUBATa B epapXU4yHaTa CTPYKTypa.

o HpI/I mosgBa Ha C€BCHTYyaJIHO HOBO H3HUCKBAHE 3a OTACIAHC Ha KIIMCHTUTEC II0 TCXHHA THIL
HarpuMmep ((pU3NIECKH JINIA U IOPUIMIESCKH JINIA, WK IO CETMEHT Ha KIIMEHTA) IIe Ce HAaTI0KHU
CTpyKTypaTa Aa 0bJe mpeoOpazyBaHa KaTo ce 100aBAT HOBM HHUBA U C€ Pa3IPEeNiT TeKYIUTe
JUPEKTOPUHU B TSIX.

e EBeHTyaJHO M3MCKBaHE J]a CE HAMEPAT U U3BAAT BCHUKHU (aKTypH 3a JBe U30paHu roJuHu Oe3
3HaUCHHE KOH € KIMEHTHT OM JOBENIO 10 MHOYKECTBO THPCEHUS Ha Pa3IM4HU HHUBA, 0COOCHO
npu TosisiM Opoil KMeHTH. B To3m ciywaii TpsaOBa a ce ThbpCH BapuaHT 3a JOIBJIHUTEIHA
opraHu3anus Ha JOKYMEHTHTE CaMo 10 TEXHUsI THUII HAIpUMeED.

OmnurcanoTo JOTYK JaBa OCHOBAHHE J]a CE MOTHPCH APYT MOIXO0/ 3a CTPYKTypHUpaHE Ha ChIBPKAHUETO.
TaksB oaxon ce mpemiara OT CHCTEMHTE 3a YIPaBJICHHUE Ha ChABPKAHUE OT THII Enterprise Content
Management.

CbxpaHeHMe H CTPYKTYpUpPaHe HA chABbp:kaHue B ECM

ECM cucremute BbBEXIAT HOMBIHUTENICH KOMIIOHEHT 3a Ja ChbXPaHABaT U U3IOJI3BaT B CTPYKTYPUPaH
BUJI METAJIAaHHUTE Ha CHIBPKAHUETO B OpraHU3aIMsATa — OOMKHOBEHO 4pe3 0a3a oT JaHHU. Benuku
MeTaJaHHU 32 JaJIeH JOKYMEHT (eJUHHIIA ChIIbpKaHUE) ce ChXpaHsSBaT KaTo 3amuc B 0a3za OT JaHHU
3a€HO C ONMHMCaHUE Ha ,,IbTA 10 (PU3MUYECKOTO Pa3IoOXKEeHUEe Ha JOKyMeHTa/daiina. JJokymeHTuTe
MpoABIDKaBaT ga ObAaT ChbXPaHSBAaHU B CTPYKTypa OT JUPEKTOPHH, HO TS Be4Ye HE CE M3IOJ3Ba 32
Hepapxus, B KOSITO /Ia C€ ThPCH M0 UMETO Ha ONpe/esieHaTa TUPEKTOPHS.

Crnenpaiiky mpuMepa, KOMTO Oe HM3MOJ3BaH J0 MOMEHTA, Cliel BbBEXKJAaHE Ha OMKCaHaTa IO-TOpe
OpraHusaivs 3a ChbXpaHsBaHEe HAa JOKYMECHTUTE, HAaMHUpaHeTo Ha (akTypute Ha kiaueHt Client A 3a
2024-ta ronguHa 6M 01O BB3MOKHO CJIE] CIeIHATAa 3asiBKa B 0a3ara JaHHU:

Beuuxu doxymenmu 3a Ume na knuenm: Client A, I'oouna: 2024, Tun na doxymenm: Oghepma

3a paznuka OT TPaaWLHOHHUS MOAXOM, IIPH TO3M MOAXO JECHO MOXKe /a ObIaT NpaBeHH CEUCHHS U
KOMOHMHAIINY MEXy CTOWHOCTUTE Ha PA3INYHUTE METAJaHHH, HATIPUMED:

Beuuku ooxymenmu 3a I'oouna: 2024, Tun na dokymenm: Ogpepma unu Jlocosop

H3nomn3Baiiku TakKbB noaxon peuraBa rojisiMa 4act OT HpO6J'IGMI/ITC OIIMCaHU JO MOMCHTA, HO HAKOU OT
TAX OCTaBaT, KaTO C€ NPEXBBPJIAT HAa APYT'O HUBO — B OPraHU3aluviaATa Ha CTPYKTypaTa Ha bazata JaHHHU.
IloBumienara JAVMHaAMHUKa Ha U3UCKBAHUATA 110 OTHOICHNE HA METAAaHHUTEC HAa JOKYMCHTUTE U TEXHUTC
pas3iinuHu CTOMHOCTH BOOU OO TPYAHOCTH IO OTHOIICHUC HA:

10



e  0Opos KOJIOHU B 0a3ara JIaHHWU.
® HOMEHKJATypaTa OT CTOHHOCTH B 6a3aTa JaHHH.

e 000CcO0sIBAaHETO Ha pazNMyHH TaOnMUy B OazaTa AaHHM 3a ChXpaHEHHWE Ha JOKYMEHTH C
pasnryeH Habop OT METalaHHHU.

Mosxke na ce mpeiacTaBd CIACAHUSAT OMPOCTEH MPUMEP, 3a Jla Ce WIIOCTPHUPAT YacT OT OIMUCAHUTE
npoOyieMu: AKO B OpraHHM3aIMsATa € HEOOXOIUMO J1a C€ ChXPaHABaT OOIIM KIMCHTCKH JOKYMEHTH, 3a
KOWTO MMa eIWH Ha0Op OT MeTaJaHHU:

® THII Ha KJIMEHT (Harmpumep GU3NUEcKO U IOPUANIESCKO JIHIIL).

® yaeHTU(UKATOP HA KIIHMEHT.

e  KaTeropus Ha JOKyMeHT (Hampumep JJOKyMeHTH 3a UACHTU(DHUKALHS).
® THII Ha JIOKYMEHT (HalpuMep JIMYHa KapTa, acrnopT, IbIHOMOIIHO).
e  JlaTa Ha JJOKYMEHT.

e moTpebuTen.

B cpimoTo Bpeme € HeoOX0IUMO [1a Ce ChXpaHsBaT BbTPEIIHU JOKYMEHTH C IIPAaBHO €CTECTBO, KOMTO
HE ca CBbP3aHU C ONpe/IeNieH KIMEHT U UMaT JpyT Ha0op OT MeTaJaHHU:

® HOMEp Ha JIeNo.
e  OTHEN/IenapTaMeHT.
L] THUIT HA JOKYMCHT.

e Jara Ha JJOKyMCHT.

®  CpOK 3a pe30JIroLHsl.

Moxe Ja cc ,Z[O63.BI/I " ol ¢IuH NMpUMEp — CbXpPaHABAHC HAa NOKYMCHTH, CBbP3aHU C IIPOAYKTUTC Ha
KJIMCHTA, [TPU KOUTO UMa CICAHUA Ha60p OT MCTaJaHHMU:

® THII Ha KIMEHT (Harnpumep GU3NUecKo U IOPUINIECKO JIHIIE).
®  yaeHTU(UKATOP HA KIHMEHT.

e KaTeropus Ha JJOKyMeHT (Harmpumep J[oroBOpHU TOKyMEHTH).
® THII Ha JIOKYMEHT (Halpumep JI0Tr0BOp, aHEeKc, (pakTypa).

e Tum Ha MPOAYKT (HapUMep 3aCTPaxoBKa, KPEIUT)

e Jara Ha JJOKyMEHT.

e noTpeduTen.

Pasrmexpaiiku M3UCKBaHUATA 32 CTPYKTYpPHpPaHE HA CHABPKAHHETO B IMOCOYCHUTE TPHU MpUMEpA Ce
BIDK/A, Y€ B CTPYKTypara Ha 0Oa3zaTa OT JaHHU 3a ChXpaHCHHE HAa METaJaHHHUTE Ha JIOKYMEHTHUTE €
HEO0OXO0UMO JIa UMa Pa3IinyHu TaOJUIM, B KOUTO JIa CE€ Pa3/CiAT OTIASIHHUTE BHIIOBE JOKYMEHTH.
CrhIeBpeMEeHHO MEXIY TAX OCTaBaT HAKOW OOIIM METaAaHHH, KOUTO Ie OBAAT AyOMpaHd MEXITy
ortaenHure Tabmuim. ToBa OW joBeno 70 TpoOJieMH NMpH W3BIMYAHETO HAa JIAHHH, TOJOOHW Ha
MPOOJIEMHUTE C TPATUITMOHHUS MOAX0/. MoXe 1a ce HAJIOKH Jla ce OOCIUHSIBAT PE3yJITaTH OT MOBEYe
OT eJ[Ha 3asBKa KbM 0a3ara oT jaHHH. ChII0 Taka € Bh3MOXKHO Jla ©Ma TPYIHOCTH MpH jJehuHUpaHe U
yIpaBjeHHE Ha KOJIOHU 3a METaJaHHU, KOUTO MPUCHCTBAT €THOBPEMEHHO IPH MOBEYE OT SIUH BUI
JIOKYMEHTH — HEOOXOIMMOCT OT WHJAEKCUpaHe, 00eAMHsABaHEe, COPTUPaHe, QUITPUpAHE HA PEe3YIITATH.

3a pemaBaHe Ha 4acT OT Te3H MPoOIeMH MOXKe Jja ObJie IPUIIOKEH U3MEHEH MOJIX0/1 38 ChbXpaHEHUE
CTPYKTypUpaHEe Ha ChIbpXKaHHE B CUCTEMHUTE 3a YIPaBJICHHE Ha ChABPIKAHUETO, KOHNTO € 00eKTHO-
OpUEHTHpAH.
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O0eKTHO-OpMEeHTHPAH MOAX0/ 32 CTPYKTYpHpPaHe Ha chabp:kanne B ECM

EBomoniusta Ha TEXHOJOTMH BOAM 10 JAcPUHUpPaHETO HA OOCKTHO-OPUCHTHUPAHUS IOIXOA 32
peanm3anys Ha pa3IndHy 3a71a9u B cBeTa Ha | T. Moyke Om Hali-pa3no3HaBaeM € TEpPMHHBT 32 00EKTHO-
OpPHEHTHPAHO MPOrpaMHpaHe, U3MOI3BaH B PEINIA MPOTPAMHU €3UIM U TexHoJoruu. CThIBalKH Ha
MpeIMMCTBATa Ha MOJXO KaTo au3aitn moxen [8], HaAKkou cHCTeMH 3a yrpaBlieHHE Ha ChIbPKAHUETO
YCHEIIHO TO MpHJIarat 3a CTPYKTYpHUpPaHE Ha METAJIaHHUTE Ha OTACIHHUTE CJIUHUIM ChIbPKAHUC
(moxkymeHTn) B cuctemara. TakaBa cucrema Hanpumep ¢ IBM FileNet P8 Platform [9].

W3znon3Baiiku 00€KTHO-OPUEHTHPAH MOIXO0]] 3a CTPYKTypUpaHe Ha chabpikanueTo B ECM cucremure
MOJKeE JIa IOBEJIE /IO CIMMUHHUPaHE Ha HEIOCTATHIUTE, OIIMCAHU JI0 MOMEHTA B U3ciieABaneTo. [Ipu To3u
MOJIXO/T BCHUYKU CTPYKTYPHO-Pa3IIMUHN BUJIOBE CHIbpKAHUE (OKYMEHTH) MOTar Jia ce JNeQpUHUPAT
KaTo OT/IEITHH KJIacOBe (M MO-KJIaCOBE) B XOPU30HTANIHA U BepTHKainHa (fiepapxudHa) cTpykrypa. [Ipu
Ch37aBAHETO Ha CTPYKTYparTa ce CICABAT HAKOJIKO OCHOBHH ITPABHIIA!

o Bceuukn MeTagaHHW ce AeUHHpAT KaTo OTIACTHH Properties, xouro morat ga Obaatr
M3I0JI3BaHK B €IMH HJIH MIOBEYE KJIACOBE JJOKYMEHTH.

e Bceku ki1ac TOKyMEHT MOJKe J1a TipreMa onpeielieH Habop oT u30paHu MeTaganHu (Properties).

e Bceku moa-kiac HacjaeaMBa METaJIaHHUTE Ha CBOS ,,poauren‘ (parent class) u ot cBost cTpana
MOJKE J1a TpUeMa | JIPYTy MeTaJIaHH|, Crielin(UIHH 32 HETO, KAKTO U J]a KMa CBOY T0JI-KJIACOBE.

3a mpexacraBsHe Ha TpeIUMCTBaTa Ha OOEKTHO-OPUEHTHPAHHUSI TMOIXOJA 32 CTPYKTypHUpaHEe Ha
ChIbP)KaHUETO MOXKE OTHOBO Jia C€ Jajie IpUMep, KOUTO € CXOAEH Ha U3IO0I3BaHUTE 0 MOMEHTA B
U3CIIEIBAHETO:

Ha naii-Bucoko HuBo ce aeduHupa kinac JJoKyMeHT ChC CIIEHUTE METa/IaHHH:
e 3arnaBmue.
e Jlara Ha Ch3JaBaHe.
e [lorpeburenn.

Ha ciensamio HUBO KaTo Moj-Ki1ac Ha kiaac JlokyMeHT ce neduaupa kinac JJlokyMeHT Ha OpraHu3aIusara,
KOHTO HacieAsiBa METaJaHHUTE Ha Kiac JIOKyMEHT ¥ MMa B IOIbJIHEHHUE CIIEAHUTE METaJaHHU:

e Tum Ha JOKYMEHT.
e Cratyc.

Ha cnenBamo HHBO ce cbh3nmaBaT nBa moja-kiaca — KnmeHtckn moxymeHT u JlokymeHT YoBerku
pecypcu, KOUTO Haclie[s1Ba MeTaJaHnHuTe Ha kKiac JJokyMeHT u kiac JIOKyMEHT Ha OpraHU3aIusTa, HO
B JIOITBJIHEHHE UMAaT U cOOCTBEHU MeTaganHu. Hanpumep 3a kiac KimmeHTCKkH TOKyMeHT:

e lnentudukaTop Ha KIUEHT.
e Tum Ha KIIMEHT.

Ha mocnenno HuBo ce nedunHmpa kimac IIpogykToB MOKyMeEHT, KOWTO € moja-kimac Ha KimeHTcku
JIOKYMEHT, HaclieJiiBa BCUYKM METaJJaHHU Harope B HepapxusiTta U MMa CJIEAHUTE IONBIHUTEITHU
MeTaJlaHHU:

e [IponykroBa kareropus.
e Tum nmpoxayxr.
e Hpentudukarop Ha MPOIYKT.
Taxa neguHupanaTa CTpyKTypa J1aBa ClIeJHUTE MPEIUMCTBA!

e Ha nuue e siCHO pasrpaHUYEHHE MEXKAY CTPYKTYPHO PAa3IMYHUTE BHUJIOBE NOKYMEHTH B
OpraHU3aIHAATA.
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e Morart 1a ce THPCAT PA3JIMIHUTE BUAOBC JOKYMCHTH, KaTO CC U3IOJ3Ba KPUTCPUA 3a KJIaC HA
AJOKYMCHTA B KOM6HHaHI/I$I C MCTAJaHHUTC Ha KOHKPETHHA KJIaC, HE3aBHUCHUMO JIaJIn Ca HET'OBU
COOCTBEHHM HIIH HaCJICACHU OT ,,pOI[I/ITCJ'ICKI/ITC“ KJIaCoOB€.

e CrpiieBpeMeHHO € BB3MOXKHO Ja Ce€ TBhPCAT JOKYMEHTH OT NaJeH Kiac, KaTO ThPCEHETO Ja
BKJIFOYBA U JOKYMEHTH OT HETOBUTE MOJI-KJIACOBE, KOUTO OTIOBAPAT HA 3aAaICHUTE KPUTEPUH.

o CrpyKkrypara ce ynpapisiBa CpPaBHUTEITHO JISCHO KaTO 32 BCEKH HOB KJIac WJIH MO-KJIaC, MOXKE
Ia ce M3IIOJI3BaT OTHOBO MPEIBAPHTEIHO AcPUHUpAHUTE MeTamaHHu (properties) 6e3 ma e
HEOOXOJIMMO J1a ce Ch3JaBaT HOBU. TOBa IMO3BOJSBA JIECHO Jia C€ THPCH 1O €IWH M CBIIl
KPUTEPUN MKy Pa3INYHU KIIACOBE U TOJ-KJIACOBE, KOUTO MPUTESKABAT OOIIH METaIaHHU.

° CpaBHI/ITCJ'IHO JICCHO YIIpaBJICHHUC Ha CTPYKTypaTa 4Ype3 ):[O6aB$1He Ha HOBHM MCTaJaHHHM Ha
BHCOKO HHMBO B JaJICH KJIaC, KOCTO BOAX 1O aBTOMATHUYHOTO MM CB3JJaBaHC U B TCXHUTC I10/I-
KJIaCOBC€.

JedunupaHusaT npuMep Moxe Jia Obje MPEICTaBeH BU3YAIHO Upe3 ClIeAHATa Juarpama:

» 3aenasue
lal[hid  » /ama Ha cb3dasare

Document Class

» [llompebumen

Company » Tun Ha JoKymeHm

Document ENuQuyes—

|
HR
Document

HR Document Class

Customer
Document

Customer Document Class

» [lpodykmosa kamezopus Product
Document

Product Document Class

» ID Ha kaueHmM

» Tun Ha KAueHm

» Tun npodyKm

» [D Ha npodyKkm

®durypa 2: [Ipumep 3a 00eKTHO-OPHEHTHPAH MOJIXO0JI 32 ChXPaHEHUE U CTPYKTYpPHPaHE Ha
ChABPIKAHNE

Peanmusupaiikn 1omo0eH TOIXON 3a CTPYKTYPHUpAaHE Ha CHABPKAHHUETO B OpraHU3alMATA JaBa
BB3MOKHOCT JIa C€ M3IOJI3BAT MpeauMcTBaTa Ha cucremure ot Enterprise Content Management mo
OTHOIIIEHUE Ha OBP30TO HAMHpAHE HA JIJICHA SIMHUIIA ChIIbPXKaHHE B KOMOWHAIIMS C ETMMHHUPAaHE Ha
TPYJIHOCTUTE, CBBP3aHH C IeQUHUPAHE U YIIPaBIEHUE HA caMaTa CTPYKTypa.

Morat na ObIaT TMpeACTaBEHH CIECOHHUTE MPHMEPH, 3a 3asABKMA 3a W3BIMYAHE HA CHIbPXKAHHUE B
neguHUpaHaTa NpuMepHa 00EKTHO-OPUEHTHPaHa CTPYKTypa:

Bcuuku ooxymenmu om xnac Ilpodykmoe ooxkymenm 3a D na wauenm: Client A, Tun na
npooykm: 3acmpaxosxa, llompebumen: Hean Heanos, /lama na cvioasane: npes 2023 coouna.

Beuuxu ooxymenmu om xnac Knuenmcku 0oKymenm (8KIOUUMENHO OOKYMEHMU OM HOO-KAAC
IIpooyxmosu ooxymenmu) 3a Tun na kiuenm: Qusuuecko auye, Tun na ooxymenm: @axmypa, Cmamyc
Ha 0okymenm: AxmueeH, /lama na 0okymenm: npes mecey Oxmomepu 2023
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3akarouyeHue

JIMHAMUYHUAT CBST, B KOWTO BCUYKM OPraHU3allMM PAa3BUBAT CBOSTA JEHUHOCT IIOCTAaBsl penula
MIPEIN3BUKATEIICTBA MPE TAX 110 OTHOLIEHNE HA ChIBPKAHUETO B OpraHU3alysITa U YIIPABICHUETO Ha
HETOBMS JKU3HEH LIUKBJ. 3a CHpaBsSHE C MIPEIU3BUKATEICTBATa OPraHM3alMUTE MOIaT Aa H3I10JI3BaT
CHCTEMH 32 yIpaBJIeHHE Ha ChAbpkaHueTo ot Tun Enterprise Content Management, n3oupaiiku TakaBa
crcTeMa, KOsTO 1aBa Bb3MOXKHOCT J1a Ce MPHIIOKH 00EKTHO-OPHEHTHPAH MOJXO0/l IPU Ch3JaBaHETO Ha
CTpYKTypaTa Ha ChABP)KaHUETO. M3MON3BallKM TaKbB MOIXOJ OpPraHU3alMATE MOraT MaKCUMAIJIHO Ja
ce BB3II0JI3BAT OT MPEAMMCTBATA My U J1a YCIIEAT Ja CE€ CIPaBAT B IOJIIMA CTEIEH C TPYIHOCTHUTE,
CBBP3aHU CbC CTPYKTYPUPAHETO U YIPABIECHUETO HA ChABPKAHUETO B OPraHU3ALUATA.
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Abstract

This paper examines the capabilities, associated challenges, and competitive advantages of open-sour
ce Large Language Models (LLMs). We analyze their role as a significant driver of digital transforma
tion, offering advantages like cost-effectiveness and adaptability. Although they can contribute to risks
around data privacy, bias, and security, the results of our research indicate that open-source LLMs ca
n serve as viable alternatives for proprietary models.

Key words: LLMs, open-source, digital transformation

Introduction

Acrtificial 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 learning-based models can generate human-like language,
conduct complex calculations, and aid in problem-solving, transforming various professional sectors
and disciplines. While proprietary LLMs have attracted considerable attention, it is the open-source
ones that offer a fascinating landscape for diverse stakeholders, including academics, researchers,
practitioners, and policymakers.

The significance of open-source 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 open-source 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 well-balanced perspective supported
by empirical evidence, enabling a nuanced understanding of the capabilities and limitations of open-
source LLMs and promoting responsible usage and informed decision-making.

Open-Source LLMs: A New Paradigm

As early as in the 2007 paper “The Need for Open-Source Software in Machine Learning,” Sonnenburg
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 requires open-source software. In a more recent
academic article titled “How Open-Source Machine Learning Software Shapes Al,” Max Langenkamp
suggests that open-source software plays a substantial role in generating economic value within the
field of Al. According to Langenkamp's research, every dollar invested in open-source machine learning
software generates a minimum of $100 worth of global economic value (Langenkamp, 2022). This
added value is generated by increasing experimentation, standardization, and community building made
possible by open-source 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
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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 open-source 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 open-source development.

Building upon these classifications, it is essential to delve into the specific attributes that set open-
source LLMs apart. In contrast to proprietary LLMs, which are constrained by ownership arrangements
and accessibility limits, open-source 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 open-source LLMs frequently leads to substantial cost reductions,
matching the broader economic advantages of open-source machine learning.

The open-source architecture in LLMSs 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 open-source LLM architecture is its impetus for innovation. Unlike their
proprietary counterparts, where license terms often restrict customization and require additional time
and costs, open-source models are inherently flexible. Enterprises and individual developers can fine-
tune these 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 adopting open-source LLMs
can benefit from many community-contributed 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
has created a dynamic community that continuously refines the models, adding features and
troubleshooting issues. Similarly, EleutherAl's GPT-Neo stands as a testament to the democratizing
potential of open-source Al. The model has afforded high visibility and ethical governance and
catalyzed collective contributions to its continual improvement.

These initiatives demonstrate that the open-source 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 Open-Source LLMs in Digital Transformation

Open-source 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 open-source LLMs contribute to digital transformation in three key areas:
organizational language tasks, virtual education, and software development.
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Open-source LLMs offer a compelling proposition for organizations keen on leveraging language
generation capabilities. Take, for example, Falcon-40B, an LLM that operates under the liberal Apache
2.0 license. The ability to produce high-quality 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. Falcon-40B is just one instance among a growing repository of open-source
LLMs that organizations can freely adopt and adapt according to their unique operational needs.

Online teaching is a growing domain with substantial influence from open-source LLMSs. 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 open-source 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 can auto-generate code snippets, identify
programming errors, and even flag security-related 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, open-source LLMs offer a
democratized platform for enhancing coding efficiency and reliability.

Having discussed the practical applications of open-source LLMs, let's focus on how these models
perform compared to their proprietary counterparts, using benchmarks and case studies as our lens. The
open-source ecosystem has fostered a rich landscape of high-performing LLMs, such as Llama-2 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 open-source 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 like
GPT-4 and GPT-3.5-turbo were compared against Llama-2. The study revealed that Llama-2’s 70b
version achieved a factual accuracy rate of 81.7%, closely following GPT-4's 85.5% but significantly
better than GPT-3.5-turbo with its 67%. This suggests that the gap in quality between proprietary and
open-source models is gradually narrowing.

Additionally, Llama-2 showcased remarkable cost-effectiveness, being 30 times cheaper than GPT-4
for the nearly equivalent levels of factual accuracy. Despite this, GPT-4 is still better at following
instructions, showcasing that there’s still room for improvement. Nevertheless, the open-source nature
of Llama-2 offers unparalleled flexibility and visibility, allowing for model fine-tuning and avoiding
vendor lock-in.

Open-source 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 problem-solving. By aligning their
capabilities with the essence of open-source development, they democratize access to advanced Al
solutions and catalyze innovation, fostering an environment conducive to rapid, ethical, and efficient
digital transformation.
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Challenges and Limitations of Open-Source LLMs

This chapter aims to dissect the intricate ethical and operational challenges of open-source LLMs, like
the risks of privacy infringement, "hallucinations,” bias, issues surrounding consent, and security
vulnerabilities, while highlighting the community-driven 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 processes, open-source
projects can strive for ethical development while sustaining high-quality 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 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 identify and rectify flaws compared to a closed, proprietary system more effectively.

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 of open-source environments
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, open-source LLMSs can be
refined to be more equitable and less skewed.

In addition, the issue of consent in the training data for open-source LLMs is closely connected to
broader debates about data governance and ethics in Al. Because open-source 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
guestions about data ownership, especially when dealing with sensitive sectors like healthcare or
finance. Moreover, incorporating feedback mechanisms within the open-source framework can be a
practical measure to ensure continuous alignment with ethical standards (Mittelstadt et al., 2016).

Finally, the security aspect brings in a unique set of challenges. The openness that defines open-source
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 “many eyes” approach can
result in more robust and secure LLMSs in the long term.

In summary, while open-source LLMs share certain challenges with proprietary models, they also offer
unique opportunities for mitigation through community analysis, rapid iteration, and ethical
transparency. The open-source paradigm thus presents a complex yet promising landscape for the
development and governance of LLMs.

Conclusion

In exploring open-source Large Language Models (LLMSs), 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 and
cost-effectiveness. However, this innovation comes with its own hurdles. The ethical considerations of
bias, privacy, data consent, and operational challenges like hallucinations and security vulnerabilities
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are ever more present. Yet, the open-source 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, the open-source community
is uniquely positioned to shape this evolution to prioritize ethical governance, community collaboration,
and technological advancement. Researchers should continue to study and benchmark open-source
LLMs to better understand their long-term 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 the open-source model to guide the responsible and innovative
use of LLMs in our digital future.
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Abstract

In an era where collaborative research is increasingly becoming the norm, the necessity for efficient
and effective data sharing and linking mechanisms is paramount. This paper delves into the journey
towards a unified concept for sharing and linking of data resources, emphasizing the pivotal role of
web services in realizing this vision. From the challenges posed by diverse data formats and the need
for interoperability to the potential for real-time collaboration, the research underscores the
transformative potential of web services. Drawing on protocols such as OAI-PMH and the GO-FAIR
initiative's principles, the study outlines the integral function of web services in adhering to standards
of findability, accessibility, interoperability, and reusability (FAIR). Furthermore, platforms such as
Zenodo, OpenAlIRE, EOSC, and BPOS are discussed in light of their contributions to the open science
movement. The research bridges the divide between the theoretical need for a unified data sharing
concept and the practical technological solutions offered by web services, paving the way for a more
integrated and collaborative future in scientific research.
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Introduction

The modern scientific landscape thrives on collaboration. With researchers across the globe working
together, sharing data efficiently and effectively has become crucial. This collaborative approach
produces vast amounts of data from various sources, each with its unique format and structure.
Navigating this complex environment without a consistent method for sharing and linking data can slow
down progress, as researchers spend more time managing data than actually analyzing it. Web services
offer a promising solution to this challenge. They are tools designed to operate over the internet,
allowing different software applications to communicate seamlessly. For researchers, this means easier
access to data, consistent communication between different research tools, and the potential for real-
time collaboration. More than just a technical fix, web services could be the key to unlocking the full
potential of collaborative research by streamlining data sharing and integration. It's in this context that
the importance of a unified approach to data sharing emerges. Without standardized mechanisms to
share and interlink datasets, researchers may find themselves mired in administrative tasks, struggling
with data compatibility issues, or confronting barriers to accessing crucial datasets. These logistical
hurdles can hinder the rapid exchange of insights, dampening the innovative spirit that collaborative
research seeks to foster. Web services are designed to foster communication between different software
applications, regardless of their underlying architecture or platform. In the research ecosystem, web
services can act as vital bridges, connecting disparate data sources and ensuring that they speak a
common language. As we delve deeper into this topic, we will explore the transformative potential of
web services in the context of collaborative research. We will examine how they can address current
challenges, highlight the platforms that exemplify their successful integration, and envision a future
where collaborative research is truly synergized through the capabilities of web services.
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This paper ventures into the realm of web services, aiming to highlight their instrumental role in forging
a unified concept for sharing and linking data resources in collaborative research. We shall embark on
a journey that traverses the challenges of the current research landscape, the transformative potential of
web services, and the practical implications of integrating these services into the broader framework of
scientific collaboration. Drawing from established protocols, open science platforms, and forward-
thinking initiatives, this research seeks to pave the way for a future where collaborative research is not
only facilitated but truly optimized through the power of web services.

Landscape of sharing and linking of data resources

In the contemporary digital era, the ability to share and link data resources effectively is pivotal in
facilitating collaborative research efforts. This paper seeks to delineate the prevailing methodologies
and frameworks that underscore data sharing and linking in collaborative research, exploring their
evolution, advantages, and limitations. The importance of collaborative research cannot be understated
in the modern academic and scientific landscape. Collaborative research, underpinned by the efficient
sharing and linking of data resources, paves the way for multidisciplinary discoveries and innovations
[1]. As research projects become increasingly complex and data-driven, the necessity for robust
methodologies and frameworks for data sharing and linking becomes evident. This paper aims to
scrutinize the current landscape of these methodologies and frameworks, providing a comprehensive
overview of their characteristics and functionalities. In the nascent stages of collaborative research, data
sharing was predominantly centralized, with data repositories being managed by a single entity. This
approach, however, gradually gave way to decentralized and hybrid models as the volume of data
increased and the necessity for multi-institutional collaboration became apparent [2]. Over the years,
various frameworks have been developed to facilitate data sharing and linking, often characterized by
evolving technological and policy considerations:

o Centralized approaches to data sharing and linking involve the consolidation of data resources
into a single platform or repository. This approach ensures uniform data formats and standards,
which can potentially simplify data management and analysis processes. However, it can also
pose challenges in terms of data security and privacy [1].

¢ On the other hand, decentralized approaches allow for data resources to be stored and managed
across various platforms and entities. While this approach fosters data ownership and
autonomy, it can create hurdles in achieving data interoperability and integration [3].

e Hybrid approaches attempt to amalgamate the advantages of both centralized and decentralized
approaches, fostering data sharing and linking while mitigating respective disadvantages. These
approaches are often characterized by sophisticated technological infrastructures that facilitate
data integration and interoperability [1].

In terms of frameworks, a considerable focus has been placed on both technical and policy aspects:

e From a technical standpoint, considerations such as data formats, integration, and
interoperability are pivotal. Emerging frameworks are increasingly leveraging technologies
such as blockchain to facilitate secure and efficient data sharing and linking [4].

e In parallel, policy and governance aspects have garnered attention, with emphasis on data
privacy, security, and ownership. Various frameworks have emerged to navigate the complex
landscape of data governance, focusing on fostering collaboration while safeguarding data
rights and privacy [5].

The landscape of data sharing and linking in collaborative research is characterized by a rich tapestry
of methodologies and frameworks. As research endeavors continue to evolve, the development of
robust, secure, and efficient frameworks for data sharing and linking will remain a focal point. This
analysis underscores the importance of ongoing efforts to refine and optimize these frameworks,
fostering a collaborative research environment that is both innovative and secure. Data sharing and
linking are central processes in collaborative research, aiding in the development of a cohesive and
comprehensive research landscape. Despite the advancements, several challenges persist, hindering the
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full realization of a collaborative research ecosystem. Concurrently, the evolution of a unified concept
for data sharing and linking presents promising opportunities for overcoming these challenges and
fostering enhanced collaboration in research. We delineate the prominent challenges and explore the
potential opportunities that a unified concept could usher. Data sharing and linking in collaborative
research face a myriad of challenges that span across technical, policy, and ethical dimensions. These
challenges are elaborated as follows:

e Technical challenges comprise issues related to data interoperability, integration, and
standardization. Disparate data formats and inconsistencies in data structures often impede
seamless data sharing and linking [3].

e Policy challenges encompass complexities in data governance, including issues surrounding
data ownership, privacy, and security. The diverse regulatory landscapes across different
regions further complicate policy adherence [5].

o Ethical challenges involve safeguarding the privacy of individuals and ensuring the responsible
use of data. Ethical considerations necessitate frameworks that promote transparency and
consent in data usage [1].

The conceptualization and implementation of a unified concept for data sharing and linking portend
significant opportunities in fostering collaborative research:

e A unified concept can facilitate greater collaboration by streamlining data sharing processes
and fostering inter-disciplinary research endeavors [2].

e Technological advancements such as the integration of blockchain technology can offer secure
and efficient mechanisms for data sharing and linking, paving the way for innovative research
approaches [4].

e A unified concept can aid in the harmonization of policy frameworks, fostering a cohesive
approach to data governance and facilitating compliance with diverse regulatory mandates [5].

As the landscape of collaborative research evolves, addressing existing challenges and leveraging
emergent opportunities becomes critical. A unified concept for data sharing and linking stands as an
important stage, promising to revolutionize the collaborative research arena by fostering enhanced
collaboration, leveraging technological advancements, and harmonizing policy frameworks. The
journey towards realizing this unified concept necessitates concerted efforts from all stakeholders,
paving the path for a collaborative and innovative research ecosystem.

Sharing data can lead to new insights and discoveries, often beyond the initial scope of the original
research. Open datasets can be used by multiple researchers to validate findings, explore new
hypotheses, or combine with other data sources for richer analyses. Reducing duplication of efforts by
making use of already collected data can save time and resources. This is particularly important in
expensive domains, like large-scale experiments or medical research, where reproducing data collection
can be cost-prohibitive. Open sharing of data can increase trust in scientific results, as independent
parties can validate and reproduce findings. Shared data facilitates collaborations across disciplines,
institutions, and even countries. These collaborations can lead to interdisciplinary projects and
breakthroughs.

Technological aspects of sharing and linking of data resources

The advent of the digital era has brought forth an unprecedented surge in data generation and
consumption. Ensuring the effective management, sharing, and utilization of this vast ocean of data,
particularly in research, is paramount. Central to this pursuit are the GO-FAIR principles, which lay out
a comprehensive roadmap for outlining fundamental principles that aim to bolster the discoverability
and utility of data [3]. Specifically, the principles highlight the importance of making data findable,
accessible, interoperable, and reusable — often abbreviated as FAIR (Fig. 1) [6].
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Figure 1: FAIR data principles

Platforms such as Zenodo, OpenAIRE, EOSC, and BPOS have been at the forefront in actualizing these
principles, albeit with tailored approaches suited to their specific user demographics and regional
mandates. Positioned as a universal repository, Zenodo is more than just a storage platform [7]. Its
significance is accentuated when viewed through the prism of the FAIR principles. Each piece of data
or research output uploaded to Zenodo is endowed with a unique Digital Object Identifier (DOI). This
not only heightens the findability of the data but also assures its longevity and traceability. Open access,
a defining feature of Zenodo, ensures that data remains accessible to researchers globally. Furthermore,
its capability to support an array of data formats ensures that data from disparate sources can be
integrated, promoting interoperability. By clearly delineating licensing terms, Zenodo also champions
the reusability of data, ensuring researchers can build upon previous works with clarity on rights and
attributions. Serving as a beacon in the open science movement in Europe, OpenAlIRE is a testament to
the power of collaboration [8]. Its vast repository, teeming with publications, datasets, and other
research products, is a treasure trove for scholars. Advanced search algorithms ensure data findability,
while its commitment to open access aligns with accessibility mandates. What sets OpenAIRE apart is
its proactive approach to promoting interoperability. By providing tools and guidelines for data
harmonization, it ensures that datasets from varied domains can be seamlessly merged. Moreover, by
setting standards and offering data management recommendations, OpenAIRE fosters data reusability,
ensuring the longevity of research outputs. The European Open Science Cloud (EOSC), an ambitious
venture by the European Commission, is a paradigm shift in how research data is viewed and managed
[9]. Its mission transcends mere storage. It aims to provide a cohesive environment where data from
various research infrastructures across Europe can be harmonized and utilized. By creating a network
of interconnected data sources, EOSC amplifies data findability. A robust governance structure,
complemented by clear policies, ensures data accessibility while minimizing misuse. Efforts to integrate
resources from diverse research domains underscore its commitment to interoperability. Finally, by
championing open science and emphasizing proper data attribution, EOSC ensures that data remains
reusable. As Bulgaria's foray into the open science arena, BPOS is a reflection of the country's
commitment to democratizing research [10]. Its centralized structure enhances data findability, acting
as a one-stop portal for Bulgarian research outputs. The commitment to standardizing data formats and
aligning with broader European directives ensures interoperability. By providing clear guidelines on
data usage and rights, BPOS ensures that research outputs are not only accessible but also primed for
reuse. The essence of the GO-FAIR principles is to facilitate a seamless research ecosystem where data
is not just a byproduct but a valuable asset. Platforms like Zenodo, OpenAIRE, EOSC, and BPOS, each
in its unique way, are emblematic of these principles in action. As research continues to break
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boundaries, both geographically and disciplinarily, such platforms will be instrumental in ensuring that
data remains a unifying force, driving collaboration, innovation, and discovery.

The technological landscape has seen rapid developments that hold the potential to revolutionize the
domain of data sharing and linking in collaborative research. The advent of sophisticated technologies
could pave the way for a unified concept that fosters efficiency, security, and interoperability in data
sharing and linking. The integration of Artificial Intelligence (Al) and Machine Learning (ML) in data
sharing and linking has the potential to revolutionize data analysis and interpretation. Al and ML can
facilitate the automation of data processing, helping in the identification of patterns and trends, which
can significantly enhance collaborative research efforts [11]. Cloud computing offers a scalable and
flexible platform for data storage and sharing. It enables real-time access to data from anywhere,
fostering collaboration and facilitating seamless data integration across various research groups.
Furthermore, cloud computing can aid in efficient data management through services like Data as a
Service (DaaS), which can streamline data access and usage [12]. The Internet of Things (loT) can be
leveraged to enhance data collection and sharing in research. Big Data and loT are one of the most
promising technologies in our time [13]. 10T is a modern paradigm that describes the connection of
almost everything to the Internet [14]. IoT devices can generate a vast amount of real-time data, which
can be integrated into research databases for comprehensive analyses. This technology fosters
connectivity and data exchange, opening new avenues for collaborative research [15]. The
amalgamation of the 10T revolution with platforms upholding the GO-FAIR principles is a testament to
the evolving nature of research.

Concept of sharing and linking of data resources via web services

Technological advancements stand as a cornerstone in the evolution of a unified concept for data sharing
and linking. Concept development is a prior process to the technological implementation of a
corresponding prototype solution [16]. Sharing and linking of data resources in a unified way also
requires the corresponding reorganization of business process management in organizations in the
context of their digital transformation [17]. In the context of the present study, we will propose a concept
for sharing and linking of data resources within the alliance of leading European universities in business,
economics, and social sciences with rich experience in analyzing societal change, known as
ENGAGE.EU (Fig. 2).
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Figure 2: Conceptual approach for sharing and linking of data resources via web services

The objective of the concept is to show and share data resources on topics of societal change. We collect
data of the repositories and existing data centers of different partner universities. Sharing and linking
data resources will foster open science strategies in research [18]. For the purposes of sharing and
linking of data resources, the OAI-PMH protocol is used. The Open Archives Initiative Protocol for
Metadata Harvesting (OAI-PMH) is a protocol developed for harvesting (or collecting) metadata
descriptions of records in archives. It allows automated agents to access metadata from repositories that
support the protocol (Fig. 3) [19].
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Figure 3: Key points about OAI-PMH

Its primary goal is to facilitate the efficient dissemination of content. OAI-PMH allows for the exposure
and sharing of metadata, making it easier for search engines or other services to find and access content
from various repositories. One of the significant advantages of OAI-PMH is that it promotes
interoperability. Repositories can expose their metadata in a standard format, allowing service providers
to aggregate this metadata from various sources easily. While OAI-PMH can support multiple metadata
formats, the only format that repositories are required to support is Dublin Core [20], a simple and
standardized metadata schema. However, repositories can also offer their metadata in other formats.
OAI-PMH operations are based on the use of verbs. These verbs allow users to get information about
the repository. The protocol is used in various applications, especially in the realm of digital libraries,
institutional repositories, and scholarly communication. OAI-PMH supports incremental harvesting,
allowing service providers to request only those records that have been added or changed since a
previous harvest. For situations where the response to a request is too large to be returned in one go,
OAI-PMH uses the concept of a resumption token. This token can be used to continue a request from
where it left off. The connection between OAI-PMH and Dublin Core can be understood through their
intertwined roles in enhancing the accessibility and interoperability of digital resources (Fig. 4).

For repositories just starting with metadata exposure via OAI-PMH, the Dublin Core's simplicity offers
a straightforward path. They can begin with basic metadata descriptions and later opt for more detailed
or specialized schemas as needed. Given the widespread adoption of both Dublin Core and OAI-PMH
in the digital library and repository communities, their combined use has become something of a de
facto standard. This widespread acceptance ensures that tools, best practices, and community support
are readily available. When repositories expose their metadata via OAI-PMH using Dublin Core, they
ensure that their digital resources can be more easily discovered and accessed by a global audience.
Aggregators, search engines, and other digital services can harvest this metadata, making the content of
these repositories more widely known and accessible.
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Figure 4: Connection of DCMES to OAI-PMH

At its core, OAI-PMH is a protocol developed for collecting (or "harvesting') metadata descriptions
from repositories. It is based on the widespread use of web standards, particularly HTTP and XML.
OAI-PMH itself is a web service, allowing different software on different servers to interact with each
other over the internet. It uses HTTP for the transport of requests and responses, making it accessible
and straightforward to integrate with various platforms. One of the foundational principles of web
services is the standardization of requests and responses to ensure smooth communication between
different software applications. OAI-PMH adopts this principle by defining specific "verbs" (like
GetRecord, Listldentifiers, etc.) that dictate the type of requests and expected responses. This ensures
that any OAI-PMH compliant harvester knows exactly how to request data and what kind of response
to expect, regardless of the specific repository it's communicating with. Web services need a
standardized way to represent data that both the requester and the responder can understand. OAI-PMH
uses XML for this purpose, a common choice for web services. XML allows for structured
representation of metadata, which can be easily parsed and processed by different software applications.
One of the main reasons for using web services is to achieve interoperability between different software
systems, often running on different platforms and written in different programming languages. OAl-
PMH is designed with this in mind. By adhering to the OAI-PMH protocol, repositories ensure that
their metadata can be harvested and utilized by a diverse range of systems. OAI-PMH is flexible
regarding the metadata formats it supports. While it mandates the support for a simple Dublin Core
format, repositories can offer their metadata in multiple formats. This extensibility is a key feature of
many web services, ensuring they can adapt to evolving requirements without overhauling the entire
system. Web services are often used to automate tasks that would be tedious or impractical for humans
to perform manually. In the context of OAI-PMH, automation is evident in how harvesters can
periodically query repositories for new or updated records, ensuring metadata collections are up-to-
date. This automated process can scale to accommodate large repositories or frequent updates. The
proposed concept assumes the presence of an intermediate layer between the web server and data
repositories to implement the OAI-PMH protocol. The use of an additional layer is common for
concepts that include a metadata model [21]. Within concepts that involve data, it isa common principle
to treat data as a very valuable asset and to occupy a central place in the respective concept [22]. In the
context of sharing and linking of data resources, data should be available in real time from any point in
the world, which is also considered one of the main reasons for the emergence of new directions in
databases [23].

The principles that underpin OAI-PMH - standardization, interoperability, and efficient data
dissemination — align closely with the broader goals of creating a unified concept for data sharing and
linking. By leveraging such protocols, the research community can move towards a more collaborative
and integrated environment where data resources from various sources can be effortlessly shared,
linked, and utilized. The connection between OAI-PMH and Dublin Core represents a synergy between
a protocol designed for efficient metadata harvesting and a standardized, simple metadata schema. Their
combined use has greatly facilitated the growth and success of digital repositories, ensuring that digital
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resources are both accessible and discoverable on a global scale. OAI-PMH is a shining example of
web services applied to the domain of metadata harvesting. Its design principles, rooted in web
standards, facilitate easy and standardized access to metadata across diverse repositories. This ensures
that metadata from different sources can be aggregated, searched, and utilized efficiently, promoting
the broader goals of open access and interoperability in the digital world.

Conclusion

In an increasingly digitalized research ecosystem, the imperative for effective data sharing and linking
has never been more pronounced. The evolution of the research domain, with advancements like 10T,
reinforces the necessity for protocols and platforms that facilitate seamless, efficient, and interoperable
data management. Drawing from established concepts like OAI-PMH and the principles of web
services, we glean insights into how such mechanisms can be developed, standardized, and universally
adopted. Central platforms like Zenodo, OpenAIRE, EOSC, and BPOS, while varying in their scope
and functionality, share a common goal — promoting the open sharing of data and research outputs.
Their alignment with the GO-FAIR principles ensures not just the availability of data but its
accessibility, interoperability, and reusability. The application of these platforms, bolstered by national
initiatives like BPOS in Bulgaria, underscores the global push towards open science and research
transparency. The integration of web services, especially in the context of OAI-PMH, exemplifies how
technology can be harnessed to address the challenges of data sharing. The future of research
collaboration will inevitably rest on the confluence of technology and policy, ensuring that data isn't
just shared, but shared with purpose, clarity, and a commitment to advancing the collective knowledge
of the global research community. As we look forward, it's evident that a unified concept for data
sharing and linking, underpinned by robust technological infrastructures and harmonized policies, will
be pivotal.
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Pe3iome

Hayunusam ooxnao uma 3a yen 0a aHanu3upa Kaxk mexHoio2uume npoMeHam c6amoenus mypusom u
KOU ca Hali-8aj)cHume meHOeHYuu 8 Ompacvid. Buumanuemo e QoxKycupano 6bpxy mexnono2uiHume
peuleHus 8 npoyeca Ha op2aHu3upane Ha ceamoama u meoeHus mecey. Mzciedosamenckusm unmepec
e HacoueH KbM OUSUMANU3AYUAmMa u npeou3sUKamencmeama, KOUmo ms nocmaes npeo ceamoéenus
cexmop. M3mvknamo e 3sHaueHuemo Ha Hyjcoume Ha céamobenama UHOYCmpus, KOUmo noOmuxeam
8bBENHCOAHEMO HA HO8U N00Xo0u. AHamusupanu ca Oapuemume 3a C8AMOEHUS MYpusvbM Ccjeo
nanoemusma om Covid-19. Cneyuanno macmo e omoeneno Ha 2eHepupanemo Ha HO8U MeEXHONOUUHU
nPoOyKmu 3a y00oeiemeopasane na KiueHmume. Aemopvm 3awumasa me3ama, ye mexHoi02UdHume
pewieHus. u OuUmanu3ayuama 6 ceamoOeHus MmypuzvbM cd OCHOB8A 34 YCHEUHOMO pazeumue Ha
KOHKYpEeHmeH nazap 3a céamou u MeoeHu meceyu.

KirouoBu AyMHU: cBaToeH TYPU3bM, TCXHOJIOTHUU, JUTUTATIU3AUA, HHOBALIUN

JEL: 031, 039

TECHNOLOGICAL SOLUTIONS AND DIGITALIZATION
IN WEDDING TOURISM

Simona Madzharova
Abstract

The research report aims to analyze how technology is changing wedding tourism and what are the
most important trends in the industry. Attention is focused on technological solutions in the process of
organizing the wedding and honeymoon. The research interest is focused on digitalization and the
challenges it poses to the wedding sector. The importance of the needs of the wedding industry, which
prompts the introduction of new approaches, is highlighted. The trends for wedding tourism after the
Covid-19 pandemic have been analysed. A special place is devoted to the generation of new
technological products to satisfy customers. The author defends the thesis that technological solutions
and digitization in wedding tourism are the basis for the successful development of a competitive market
for weddings and honeymoons.

Key words: wedding tourism, technology, digitization, innovation

TypusmbT, cBaTOUTE U TEXHOJIOTHHUTE

Typu3MbT € elMH OT Hali-Ba)KHUTE CEKTOPU Ha CBETOBHATAa MKOHOMHUKA, TEHEPHUPAIL] 32€TOCT U CPEICTBA
BBB BCEKHM Kpail Ha InutaHerara. [Ipe3 mocieqHuTe TOJUHHM TOW MPETHPIS ToisiMa TpaHCHOpMaIHs
OnmarofapeHne Ha TEXHOJOTHUTE, KOWTO MPOMEHHMXa HAadWHA, MO KOWTO TYPHUCTHUTE IUIaHHpAT,
HAacCJaX/1aBaT C€ U CHOJEIAT CBOUTE IIbTYyBaHUSI.

Caatbata € eAMH OT Hali-BayKHUTE U He3a0paBUMH JTHH B )KUBOTA Ha BCEKH YOBEK. ToBa € eH, 3a KOUTO
MeYTaeM OT MaJIK{ ¥ CH Mpe/ICTaBsAMe B Hall-IpeOHus neTaiii. B Ta3u Bpb3Ka, OTHACSIIKY Typru3Ma KbM
CBaTOMTE M TOBOPEUKHU 3a CBAaTOCH TYpHU3bM, OOMKHOBEHO KJIIMEHTUTE MHBECTUPAT MHOI'O CPEICTBA U
BUHArd OYakKBaT pe3yJsiTara aa Obae nepdexted. TeXHOMOTHUTEe ca KIIYOB €JIeMEHT B Ta3H BPbH3Ka,
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3alI0TO MUHHUMHU3UPAT YOBEIIKUTE TPEIIKU U YIIECHSIBAT OCHIIECTBIBAHETO HA ISUIOCTHHUS MPOIIEC IO
OpraHM3alvs U U3ITBIHCHUE Ha CBATOCHO THPXKECTBO. Pa3BUTHETO HA TypH3Ma pa3uMTa Ha HAOOP OT
JIOKa3aHU TEXHUKH U CTpaTeTny 3a HeroBoTo nomyssipusupane (Ilapymesa, 2017, c. 16).

TeXHOJOrHYHHUTE pElICHHs] TPOMEHIT HAdWHA, MO KOWTO TYPHCTHTE IUIAHHPAT CBOETO CBATOCHO
M'BTYBAHE VI OPTaHU3AIINS HA ThPXKECTBO. 3aCHIIBA CE TCHCHIIUATA KIIMEHTHTE Ja OLIEHBAT T0OPOTO
o0CTy)XKBaHE CIIOPEl HATMYMETO Ha TEXHOJIOTUU B KOHKPETHUS TypucTruecku ooekT. (I'ouesa, 2021, c.
601). Iaec e BB3MOXHO /12 ObJIaT pe3epBUPAHH YKpaca, H3ITbIIHEHNEe, HACTAHSIBAHE, ITOJIETH, EKCKYP3HH
Y BCUYKO HY>KHO — H3IISUI0 OHJIaiH. ToBa MOJKe Jla ce CITy4YH OT BCsSIKa TOYKa Ha CBETA U IO BCSIKO BpeMe
Ha JICHOHOIIUETO. B MOMbIHCHNE MMa MHOXKECTBO MPUIIOKEHHUS, CAUTOBE, COIMATHH ILIATPOPMH U
(hopyMH, KOUTO TTOMAaraT Ha MJIaJIOKEHITUTE Jla HAMEPAT Hal-100paTa ClieiKa, Bb3 OCHOBA HA TEXHUTE
MPEIOYHUTaHNS B OI0JDKET. briarojapeHre Ha TUTUTaIH3anusaTa ¥ TEXHOJIOTHUTE, TYPUCTHTE MOTaT Jia
CPaBHSIBAT IICHU, J]a YeTaT KOMEHTapU M OICHKU OT JPYyru notpedutenu. I1o To3u HA4YMH ChCTAaBAT
IJIaHa, KOWTO Hail-moOpe OTroBaps Ha TEXHUTE HYXKIU. 103U THII TEXHOJIOTHS TO3BOJISBA Ha
MOTPEOUTEIHTE JIa BIDKAAT B PEATHO BpeMe BCHUKH YA00CTBa, KOUTO ce npeanarar. OCBeH TOBa, JlaBa
BB3MOXKHOCT Ha KJIIMEHTHTE Ja ce NOONMKAT BH3MOXKHO HAaW-OJHM30 O MPEICTOSINOTO WU3KHUBSIBaHE
(I'omesa, 2020, c. 155).

BenHbK JOCTMTHAIM /O MOMEHTa Ha cBaTOara WM MSCTOTO 3a MEICH MeECEll, TEXHOJOTHUTE
NpOIBDKABAT Ja ObJaT OCHOBEH MHCTPYMEHT 3a KIMEHTUTE Ha cBaTOCHMS CeKTop. Typucruieckara
WHAYCTPHUS € CHIHO TOBJIUSHA OT pa3inuyHu cBeToBHW TeHaeHuuu (Parusheva, 2017, p. 268).
Coumanaute wiathopMu 3a KOMyHHKAIIUS HEMPECTAHHO OOHOBSBAT U MIPOMEHSIT CBOETO ChIbPKAHUE.
Commanuaute wiarhpopmu kato Facebook, Instagram, Tik-Tok, mo3BossiBaT criofiesisiHe B peaiHo Bpeme
Ha CBaTOEHOTO THPKECTBO WM ITbTyBaHe. MOOWMIHUTE NMPUIIOKECHUS 32 HAaBUTAIWs, ITO3BOJISABAT Ha
TYPHCTHTE J]a CE OPHEHTHUPAT B HEMO3HATO MSCTO M JIa HAMEPST Hal-WHTEPECHUTE TYPUCTUYCCKH
arpakuu. OCBEH TOBa NMa MPUIIOKEHHUS, KOUTO MpeiaraT HHGOpMaIus 3a HCTOPHATA, KyJITypaTa u
racTPOHOMHUSATA Ha BCSKO MSICTO, KOETO UM IO3BOJISBA Ja HaydaT IoBede 3a MeCTHATa Kyarypa. Mima
TaKMBa, KOMTO TO3BOJISIBAT PE3epBalliid B TOCICIHHS MOMEHT, B CIy4auTe KOraTo IMPOCTO HE €
OCTaHaJIO BpeMe MOKpail Is1aTa cCyMaToxa Ha Ipa3HUKa. biarogapenne Ha ToBa HOBO U3MEpEHHE, Ce
MOSIBSIBAT HAITBJIHO HOBU CEKTOPH HAa MKOHOMHKATa, CBBP3aHU C TOMJAPHKKATA M PA3BUTHUETO HA
pasnuunu matdopmu (Parrenos, 2022, c.146).

Jpyra or Haii-Ba)KHUTE HOBOBBBEIEHHUS B Typu3Ma, € BUPTyaJlHaTa U JoOaBeHaTa peasHocT. Taszu
TEXHOJIOTHS MO3BOJIABA Ha OBJCIIM MJIAJ0KEHIN A2 NPEKUBEAT NECTUHALMSA, IPeId 1a IbTYBaT 110
TaM, KOETO MOXE Ja MM IIOMOTHE Ja pelaT Jajdd TOBa € MJCTOTO, KOETO HMCKAaT Ja IOCETAT.
Buprtyannara peagHoCT MOXe a Ob/ie U MAPKETUHTOB HHCTPYMEHT 32 TYPUCTHYECKU AeCTUHAIMH. Ts
MO3BOJISIBA /12 C€ TIOKaKe MSICTOTO B Hail-1oOpHs My BHJ U Jla ce Jajie NMPECTaBa 3a U3KHUBSIBAHETO,
KOETO TypHcTa o4akBa. JlobaBeHaTa peajHoCT, OT CBOsI CTPaHa, II03BOJISIBA B3aUMOJCHUCTBAT C OKOJIHATA
cpeza 1o mo-00rat 1 Mo-MbJIHOIEHEeH HaurH. Becuuko criomenaro e ¢ jo0aBeHa CTOMHOCT 32 CBaTOCHUSI
CEKTOP, ThI KaTO JOIPHUHACS 33 BUCOKOKAYECTBEHO U3ITBIIHEHUE HA ITPOJyKTUTE U YCIYTUTE, KOUTO CE
reHepupar.

TexHOJOTHUTE TPOMEHAT ONArompwATHO CBaTOSHHS TYPU3bM, Tpelaraiku Ha KIHEHTHTE
WHCTPYMEHTH U PECypCH, 3a Jia TUIaHUpaT Mo-A00pe U Ja Ce HaCIaXAaBaT HA CBOWTE MbTyBaHHS. B
JOI'BJTHEHUE, MPEBPBLIAT CBATOCHUTE YCIYTH B MO-AOCTBHIIHM, I0-€BTUHH W IO-TIEPCOHAIM3HPAHH,
KOETO BOJIM JIO YBeJIMYaBaHe Ha Oposi HA TYPUCTHTE M TeHEpUpPaHe HAa HOBH OM3HEC BH3MOKHOCTH.

IIpuMep 32 TEXHOJIOTMYHH PelIeHUs B CBATOCHHUS TYPU3bM

Ch3HaBalKKU BAXKHOCTTA HA TEXHOJIOTHHUTE, UCIIAHCKU XOTEJ, HACOUEH OCHOBHO KbM OpraHU3aIlHs Ha
cBaTOCHM THPXKECTBA Ca PEIINIIH JIa 3a7I0)KaT HAa WHOBAIIMKTE, TaKka Ye HUTO SIHH JICTal 1a He Ob/e
npeHeOperHar npu OpraHu3MPaHEToO Ha TOJIKOBA CIOKHO chOUTHE. briaromapenne Ha OUTa OT MOBEYe
oT 20 TrOJWHU W U3KIIOYUTEITHUTE CH ChOPBIKCHHS, UMEeHHEe B ToJeno mpeBpblia BCSIKO ChOUTHE B
He3a0paBuMO MpexkuBsBaHe. To € Pa3MoNoKEHO Ha 5 XeKTapa, KaTo uMa pasjinyHa MPUPOIHA CPea,
6yTI/IKOB XOTCJI N 4 BHWJIM 3a IMPOBCKIAHE HA C’I)6I/ITI/I$[. ExunsT ce oTimuaBa chbe CTpacTTa, KOjATO nMat
B TEHEPUPAHETO Ha cpelia, Oa3upaHa Ha M3THHUYCHH JCKOpAIMU W TBOpeHUs. Te ch3maBar MPOCKT 3a
BCSIKO ThPXKECTBO, Bllaraiiku aymarta cu B Hero (https://tecnohotelnews.com).
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Exun ot moBede ot 60 mymiu y4acTBa B CBaTOCHO THP)KECTBO M TPsAOBa Ja JeiicTBa ¢ abCOIIOTHA
KoopauHanus. ['pynara oT rpaiiHapu € OTTOBOPHA 3a TOBAa IPAIUHUTE Ja WU3IJICHKIAT BEJIIUKOJICIIHO,
MOHTQXHUST €KHIl TpsAOBa Ja pabOTH yCHJICHO, 3a Ja rapaHTHpa, 4e MeOeluTe, JACKOpaIluuTe U
JIOMaKWHCKHTE MPEIMETH ca pasmpeieieH! CIIope] H3UCKBaHUITa Ha KineHTa. OCBEH TOBa, OBEYE OT
JIeCeT TOTBaYH Pa0OTAT HAKOJKO JIHU MPEIBAPUTEIHO, TaKa Y€ TaCTPOHOMUYECKOTO MIKUBSIBAHE Ja
OTrOBapsi Ha OCTAHAIMTE YCEIIaHUs, KOMTO MPHUCHCTBAIIUTE HA CHOUTHETO Ie yceTsAT. Dpuszbopw,
XOTEJICKU TIePCOHAI, [IBETAPH, CIIaJKapH, IePCOHAN MO MOJAPHKKATA U KOHTPOJICH SKHIT, ChIIO0 UMAT
HEOOXOAMMOCT OT KOOpIWHAITMSA 3a Oe3mpo0JeMHO MpPOTHYaHEe HAa BCAKO TBHPXKECTBO. 3a Ja
panoHaNM3Mpa YIPaBJICHUETO Ha TE3HM MPOEKTH C MaKcHUMaiHa e(pekTHBHOCT, pupmara mu3bpa na
BHEJPU CHCTEMa, KOSATO JUTHTAIU3UPA BCUYKH €KCTHCBHU OINEpalVM: MOJAPHKKA, MOATOTOBKA Ha
HaCTaHsBaHE U OpraHu3alys Ha ChOUTHETO (8. Pueypa 1).

TToaroToBk
aHa
HaCTaHsBa
HE

Opranun3an
Hs Ha
CBOUTHETO

¥

Source: CucremaTu3anst Ha aBTopa 1o uHdopmarnus ot https://tecnohotelnews.com

®@urypa 1: Onepanuu B yrpaBieHHETO Ha IPOEKT

VYnpaBieHUeTo Ha TaKbB TOJISIM €KHUII, KOMTO ce IBUKHU TPE3 TOJIIKOBA OOIIMPHO MPOCTPAHCTBO, Hajlara
Ja ¥Ma KOMYHHKAIIMOHEH WHCTPYMEHT, KOWTO € T'bBKaB, MHTYHTHBEH U JIECEH 3a HW3IOJ3BaHE OT
CIy’)KUTEIUTE, U KONTO MO3BOJIsIBA HA XOpa OT MHOTO pasivyHH cpelau na OopaBsT ¢ Hero. Tesu
MPEeIM3BUKATEICTBA Ca ONTUMAJIHO PEIICHU 4Ype3 BHEApsBaHETO Ha ,hotelkit. Ta3u xommaHus e
Ch37aJieHa OT aBCcTpuiicku xotenuep npe3 2012 r., 3a ga mpeogosee BhTPEUIHUTE KOMYHUKAIIMOHHN
TPYAHOCTH, KOUTO CHIIECTBYBAT B COOCTBEHHS My XOTell. Te ca OOIIM 3a MOBEYETO XOTENH JTHEC:
MEePCOHAII, KOWTO OOMKHOBEHO PabOTH Ha HIKOJKO CMEHHM, Pa3lpe/ICICH € Ha ToJIsIMa IUIONI U TPsiOBa
Jla ce CIpaBs ¢ pecrekTupaill 0oem nadopmarus (sorc. Queypa 2). bnarogapeHue Ha Ta3u TEXHOJIOTHS,
CIy’)KUTETUTE JIECHO JIOKJIAJABAT IMOJPOOHOCTH 3a BhpIICHATA pPaboOTa, MPOBEPSBAT CIHHCHIM C
MOBTAPAIIY CE 3a/1a41, U3MBIHIBAT KOHKPETHH pAOOTHU MOPHUKH, KOHCYJATHPAT C€ C PHKOBOJICTBATA
Ha Pa3IMYHUTE OT/ICIH, MOIYYaBaT KOpHopaTHBHUA HOBUHHM U u3BecTHs (https://tecnohotelnews.com).
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TeXHOJOrHYHOTO pelleHre B TO3U XOTEI, YCIISIBA J1a STMMUHUPA XapTUSHHST HOCUTEIN 3a Npe/iaBaHe Ha
MHCTPYKIIUU U U3BECTHSI MEXKy CBOS €KHIT — HE3aBUCHUMO KbJIC CE HaMHpa BCEKH 4OBeK. [lepconana
M3II0JI3Ba CBOS cMapT(OH 3a BCIKAKBU 3alMTBaHUS U KoMyHHUKaIusa. OCBEH TOBa ce HaMajs BPEeMETO
3a peakIus Ha BCSIKO KIIMEHTCKO ThPCEHE U BPEMETO 3a pa3peliaBaHeTo Ha BCEKH Bh3HUKHAI MPOOIieM
i BeIpoc. [logo6Ho Ha moBede oT 800 XoTena B pa3IUIHH CTPaHH 110 CBETA, KOWTO CHIIO U3MOI3BAT
Ta3| CUCTEeMa, To3M B VcraHus ycrsiBa Jia IUTHTAIN3UPa CBOUTE OMEPAIMH U Ja MPEAIOKU OTINIHO
oOciTy’kBaHe Ha CBOMTE KIMEHTH. 1031 puMep Ou OMIT M3KITIOYUTETHO ITOJIe3eH 32 OBITapCKU XOTEINH,
KOHUTO CBILO Ca HACOYCHU OCHOBHO B 00CITY>XBaHE U OCBHIICCTBsIBaHE Ha CBATOCHH MPa3HEHCTBA.

Source: Cucremarusanus Ha aBTopa o uHpopmarus ot https://tecnohotelnews.com

Ilepconan
paboTer Ha
CMEHH

Paznpenenen
Ha roJjiimMa
TIJIOLI

Tpsi0OBa na
00pabotu
peCTeKTHpaI
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Hpopmam

®durypa 2: BrTpenran KOMyHUKAIIMOHHU TPYAHOCTH C TIEPCOHANA, CPELIAHN BBB BCEKU XOTEI

JII/II‘I/ITa.]II/IC%aHI/IﬂTa H NPEAU3BUKATEJICTBA, KOUTO NMOCTaBA IIPE]A cBaToeHus CEKTOp

TexHomoruuTe Cce NMPEeBphIIAT B ChIO3HUK Ha MPEICTABUTEINTE Ha CBATOCHUS CEKTOD, OLIE IOBEeYE B
nepro/ia ciies nanaemusta. Te mMaT JBOMHA el — Ja Bb3BBbPHAT JIOBEPHUETO HA MOTpEOUTENNTE U 1a
MOCTUTHAT omneparuBHa eekTuBHOCT. OuepTaBar ce pa3IuyHH MPEIU3BUKATENICTBA, TPe] KOUTO ca
M3MpaBeHN KOMIITAHUUTE B CEKTOpa B mporieca Ha aurntanuianus (https://www.hosteltur.com).

ToBa BB3CTaHOBSIBaHE Ha JIOBEPHUETO TPsIOBA Ja Ce M3BBPILY OT HyJaTa Clie] BB3JICHCTBHETO, KOETO
KOPOHABUPYCHT OKaza BBbpXY Typuctudeckus Opanm. C aeduHHpaHETO HAa HOBH, TO-TIPO3PAvHH
MOJIEJIN 32 CUTYPHOCT, TIO3BOJISIBAIIIY TPOCIIE/SIBAHE TI0 [sJ1aTa BEPHUTra ChC CTOMHOCT U JUCTAHIIMOHHU
peleHns BbB BCUUKH IIpoliecH. B To3u cMuCHI Bb3npreMaMe Bb3X0Aa Ha BUPTYaIHUTE aCUCTEHTH.
EnHa oT mpoMeHHTE, KOUTO IIE CE 3ara3sr CJie/l MaHIEeMUAITa, € J]a CE HANPAaBsIT MyOJIMYHO JTIOCTOSTHUE
WHPOPMAIMOHHUTE MTOTOIIM, KOUTO Jlocera 0sixa 3a BbTpeliHa ynoTpeda. Te uMaT nosioxxuteneH edexr,
HWMEHHO 32 J]a ce TeHepupa ToBa JIoBepHe B KineHTa. OCBEH TOBa cera KIMEHTUTE ca CKIOHHM J1a
MPENOCTABSIT MO-110IpoOHA MHPOPMAIIHSL, 3aII0TO 3HAST 3a KakBO I1e ObJie n3noia3BaHa. B Tasu Bpb3Ka,
TpsiOBa J1a ce paboTH B HAacOKa Jia He Obje 3aryoeHo ToBa goBepue. Llenrta e a ce yCTaHOBAT TpalHU
B3aMMOOTHOIIICHUS Ype3 HaChpyaBaHE Ha MEPCOHAIM3AIMATA, ONlarogapeHre Ha aBTOMAaTH3alHATa U
M3KYCTBEHUS MHTENEKT. KakTo 1 KOMOWHHMpaHe Ha Pa3IMYHU M3TOYHUIIM HA JIaHHU WM M3BIMYAHE HA
ChOTBETHATA MH(POPMAIIHS OT THIX.

Jlurutanu3anusaTa € HaIoKeHa B JIMH OT Hall-BaXKHUTE OTPACIIH Ha TYpU3Ma: TyPUCTUUIECKUTE areHIINU
W OpraHu3UpaHeTo Ha cbOUTHUS. Y ¢ KOBHI M IOCTKOBH] YCIIAXME 12 BH3IPUEMEM U OTKPHEM, Ye Te ca
chlllecTBeHH U HeoOXxoauMu. OT elHa CTpaHa, C TYPUCTUUECKUTE areHIMY — 10 BpeMe Ha NaHeMHSTa
— Te cTaHaxa OCHOBHU TPH YIIPABJICHUETO HA CIyYad Ha IbTYBaHE, MMOJIETH, KPYHU3H, XOTEIH U MHOTO
npyru. bnarogapenue Ha ycunusita, padoTara 1 OTAaCHOCTTa HA areHTUTE, T€3U OTPEOUTENH, KOUTO
ca pe3epBHpaliil Upe3 areHluy, moJuepraBaT Obp3uHaTa, e)eKTUBHOCTTA U Hall-Beue gobpara paboTa
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Ha areHTUTe. MMa HSAKONKO MPOy4YBaHWS W CTAaTHCTHKH, 4e OllarojapeHue Ha TO3u Oe3ynpeueH
MEHUKMBHT THPCCHETO Ha ITOYMBKH Ype3 areHIuH e pacte. OT eHa cTpaHa, O4aKBa Ce CJICABAIUTE
TOJIMHY arcHIMUTE Ja yBenu4yar Opos Ha padorHurre. OT Apyra cTpaHa, 4acTTa 3a yInpaBlcHHE Ha
CcBOUTHS, OarogapeHre Ha HOBUTE TEXHOJIOTHH, HMAIIle ToIsIMa TpaHnchopManust odaitH 1 OHIaiH 1
BBIIPEKH Y€ ce 0YaKBa, 4e odIaiiH HAMa Ja u3ue3He, OHIIAMH e OCTaHe U I1e ObJIe CHITHO HAIOXKEH.
Te3u Mpexu ciayxkar KaTo miaTgopma 3a KOMYHHKAIUsS C TYPHCTUTE U OIICHKA Ha CIOJCICHUTE
npexxuBaBaHusg Mexay Tsx ([lapymesa, 2018, c¢. 180). MHOTO TOaUIIHN CHOUTHS, OT XUIISAUTE, KOUTO
ce TIPOBEKIAT, IIIe CTaHAT OHJIAWH CHOWTHSI, TaKa 4e Te3HW KOUTO ca IMMOCBETEHHU Ha OpaHIIa, e TpsoBa
Jla IMaT MoBeue AUruTaiHo o0ydeHnue. Ho apyru odnait ch0UTHS 1Ie MPOIBIIKAT U ChC CUTYPHOCT C
MO-ToJIsIMa CHJIA, IPUMED 3a TSAX ca UMEHHO cBaTOuTe. Beruky cBaTOM, KOUTO HE MOXKaxa Jia Ce ChCTOST,
HECHMHEHO IIl¢ OBJaT OTIIOKEHHU HAIpe]] BbB BPEMETO, TaKa Ye IIe UMa HYXKJa OT MoBeue pabOTHUIU
B OpraHu3aIusaTa U CEKTOpa Ha CHOMTHUATA. 3aTOBA, MPOCICPUPAIINTE TYPUCTHUCCKU JCCTUHAIINU B
CBeTa, pa3doupaT HEOOXOIUMOCTTa OT €PEKTHUBHO U MHTCIMICHTHO Pa3BUTHUC YPE3 HOBH TEXHOJIOTHU
(Imvurpona, 2021, c. 30).
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Pe3iome

Hueumanuzayusma u OueUmMaiHama mpancopmayus 6 noumu ECuUuKu cgepu Ha OetHocm Ha
cybexmume om UKOHOMUKAMA U NyOIUUHUsL CeKMop ca Ha OHeseH ped. Mma peduya uzcredsanus 8
chepama na Oueumannama mpaHcHoOpMayusi Ha CHemo8OOHAMA OMYEMHOCH, HO me Cd HACOYEeHU
uzkouumento koM ousneca. CoujespeMenno, opeanusayuume 8 6100HcemHama cghepa umam ceosama
cneyugura, xosmo mpsbea da 6vOe omuemeHda, 3a 0a ce OCHWECMBU YCNEUWHO NPOYecv»m HaA
oueumanua mpancgopmayusi. B nacmoswus 00KIad ce aHanu3upam cneyuuunume ocobeHocmu Ha
cuemosoocmeomo 8 Grooxcemnume opeanusayuu 6 Penybnuxa Bvieapus, kakmo u Ha camume
opeanusayuu. Ha masu 6aza ce ¢opmyrupam OCHOGHUME HANPAGIEHUS 34  OUSUMATHA
mpancpopmayus Ha 6100x0cemHomo ciemogoocmeo. Ilpedcmasam ca Hakou om npobaemume U
nPeou3sUKAmMeICmeama nped mo3u npoyec, Kakmo U 8b3MOACHUNE NOOX00U 3d PEUABAHEMO UM.

Karo4oBu gymu: AuruTanu3anis, IMTUTaTHA TPaHCPOPMAIIHSI, CYETOBOJICTBO, OFO/KETHO CIETOBO/IC
TBO

JEL: M400, M410, 0310

DIGITAL TRANSFORMATION OF ACCOUNTING IN THE BUDGETED
ORGANIZATIONS

Mitko Radoev
Abstract

Digitalization and digital transformation in almost all spheres of activity of subjects from the economy
and the public sector are on the agenda. There are a number of studies in the field of digital
transformation of accounting, but they are focused exclusively on business. At the same time,
organizations in the budget sector have their specifics, which must be taken into account in order to
successfully implement the digital transformation process. This report analyzes the specific features of
accounting in budget organizations in the Republic of Bulgaria, as well as the organizations themselves.
On this basis, the main directions for digital transformation of budget accounting are formulated. They
present some of the problems and challenges facing this process, as well as possible approaches to
solving them.

Keywords: digitalization, digital transformation, accounting, budget accounting

BbBeaenune

Temara 3a JUTUTAIU3aluAaATa 1 JUururajidara TpaHC(bOpMaI_II/I}I € U3KIIFOUYUTCIIHO aKTyaJlHa B IOCIICAHUTC
TOOAMHH. ITouTn HAMA YOBEIIKA JleleOCT, KOATO Ia HE € 3aC€TrHaTa OT TE3U NPOMEHHU, 3aABUKBAHU Hai-
BCYC OT Pa3BUTUECTO HA I/IH(I)OpMaI_II/IOHHI/ITe TCXHOJIOT'UH. ECTCCTBCHO, 1 CYUCTOBOJHATA OTYCTHOCT HAMA
KakK 1a OCTaHC BCTPAHU OT Ta3U BCCO6H_[a TCHACHIIMA. HaCTOHH.[I/IH JOKJIaJ CHU ITOCTaBA CICAHUTC LCIN:
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e Jla oOChaM M Tpenu3vpa HM3MOI3BAHUTE TMOHATHS, KAKTO M OCHOBHHUTE HANPABICHHS Ha
JUTUTATHATA TPAHC(HOPMAITHS HA CYETOBOJIHATA OTYETHOCT;

e Jla amamm3upa cuermupUIHATE OCOOSHOCTH HAa CYETOBOJHATA OTUYETHOCT B OIOKETHHTE
OpraHM3aliud M Ja QopMyiHpa OCHOBHUTE HACOKHM 3a JWTMTANIHA TpaHcopmanus Ha
CYETOBOJICTBOTO B OIO/PKETHUTE OpTaHHU3AIIHUH;

e Jla nmpencraBu MpoOJIeMHUTE U HIKOU Bh3MOXKHU PELICHHS 32 IUTHTATHATA TpaHChOopMaIlKs Ha
CYETOBOJIHATA OTYETHOCT B OFOJKCTHUTE OPTaHM3AIINH.

JAururanauzanus U JUTMTAJIHA TPaHcpopManusi HA C4eTOBOHATA OTYETHOCT
JAuzumanuzayus u ouzumanna mpancghopmayus

TepMUHBT AUTUTATU3AIUS B TIOBEUYETO CIIyYal CE WU3IMON3BA B TECEH CMHUCHI - KaTO IUPPOBU3AIUS
(digitization) Ha maHHUTE, ChXPAHABAHM HA aHAIIOTOBU HOCHTENH, M MPeoOpa3yBaHETO UM B IU(POB
Buj. THIIHMYEH TpUMEpP 3a TOBA € CKAHHUPAHETO Ha XapTHEH JOKYMEHT W 3allHCBAHETO MY BBHB BHJ Ha
(haiin B HAKaKbB (popmar.

SlcHo e, ye camo nM(POBU3AIMATA HA JAHHUTE MMa OTPaHUYEHA MOJIE3HOCT, aKO He OB/ TOIbIHEHA
OT HoJXoas1a 00paboTKa Ha Te3u JaHHU. [IoHAKOra TEPMUHBT AUTHUTATU3AIMS CE U3II0JI3BA U B T10-
IIMPOK CMHCHI, KaTO 0OXBallla He caMO NU(POBU3AIMATA HA JAaHHUTE, HO U M3IMOJI3BAHETO HA HOBU
CpEeICTBa B TEXHOJIOTUH 3a 00paboTKa Ha U(PPOBUTE JAHHU.

[TbnHUAT eeKT OT HUPPOBU3AIKMATA U HOBUTE TEXHOJOTHH MOXKE JIa C€ IOCTUTHE IIPU ONITUMU3HPAHE
Ha OW3HEC MpOIECUTE B OpraHu3anusata. L[A7I0CTHOTO pecTpyKTypupaHe M ONTHMHU3HMPaHE Ha
neitHocTuTe, 0azupaHo Ha MU(POBHU3AIMATA W HA W3IMOI3BAHETO HA TOIAXOMAIIN HWH(QOPMAIHMOHHH
CpeicTBa M TEXHOJOTHH, HapuyaMe JAUTMTAJHA TpaHcdopManus. YchenrHaTa JAUTATaIHA
TpaHcopMalus HABa HE OT BHBEKIAHETO HAa HOBU TEXHOJOTHMH, a OT TpaHC(HOPMHUPAHETO Ha
OpraHM3aIMATA, 32 Ja CE BB3I0J3Ba OT Bb3MOYKHOCTUTE, KOUTO HOBHTE TEXHOJIOTHH MPEI0CTaBsAT [1].

Hacoku 3a 0uzumaﬂu3auuﬂ U OuZUmanHa mpancc])opmauuﬂ HA CUemo6OOHAMA OMUEHIHOC

PaznuuHuTe aBTOpW JeQUHUpAT pa3NUYHU CHEHUPUUYHM KOMIIOHGHTH Ha AWTHTAIH3ALUATa U
JMTHTATHATa TpaHc(OpMAIIHs B CYETOBOJICTBOTO, KaTo Hampumep [2]:
€IHOPOJTHOCT HA CUCTEMHUTE, U3IOI3BAHN BB hrpMaTa;
pasiupsBaHe Ha HHTep(eiicuTe KbM BBHHIIIHU CHCTEMU;
06e3XapTHEHO CUETOBOCTRO;

noJ00psBaHE Ha ChIIIACYBAHOCTTA HA JIAHHUTE;

OIIEHKA HA KaYeCTBOTO M TOYHOCTTA HA JJAHHUTE;

OTYUTAHE B PEATTHO BPEME;

CJIOXKHU aHAJTM3W Ha TOJIEMH JIaHHHU;

ABTOMAaTH3HMPAHE HAa PYTHHHUTE MPOIIECH;

BUCOKHU OYaKBaHUA KbM OJJUTOPUTE.

B npyru uscnenBanus ce akieHTupa Ha [3]:

pasumpsiBaHe Ha oOxBaTa OT OHM3HEC ICWHOCTH, KOMTO HAMHpAaT CBOETO OTPAXKCHHE B
CYETOBOJICTBOTO;

2. pa3paboTBaHe Ha MOIXOIH 3a HHTETPUPAHE HA PA3JIMNYHU BUIOBE CUETOBOIHH JICHHOCTH;

3. yCKOpsiBaHE Ha MpoIIeca 10 OCUSTOBOISIBAHE;

4. HO,Z[O6p$IBaHC Ha Ha4YWHa, 110 KOHTO ce HaTpyIlBa U CbXpaHABa CHCTOBOAHA I/IHq)OpMaI_II/IH.

PE ©o~NoURWNE

Cren aHanu3 Ha crienudukara Ha OIOJPKETHUTE OpraHH3alluH, mie ObaaT GOopMyJIMpaHd OCHOBHHUTE
HanpaBJICHUs 3a AUTHTANHA TpaHchopManus Ha OI0JHKETHOTO CUETOBOJICTBO.

Crnennguka Ha C4eTOBOJHATA OTYETHOCT B OI0KeTHUTE opranusanum B Penydianka
Bbuarapus

C4eToBOACTBOTO B OIO/DKETHUTE OpraHU3allMd HMa OCHOBHHUTE XapaKTEPUCTHKH Ha BCSIKO
caeToBoicTBO. OT Ipyra cTpaHa, TO MMa PeJriia 0cOOCHOCTH, KOUTO 3a€/THO C OCOOCHOCTUTE HA CAMHTE
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OF0/DKETHHU OpTraHU3aIly TPIOBa Ja ce B3eMaT MpeABU TpH GOpPMYIHpaHe HAa HACOKHUTE 3a JUTUTAIHA
TpaHcopManusl.

Cneyughuxa na 61004cemnomo c4emoeo00cmeo

OTtuuTaHe Ha 0I0MKeTHH cpeacTBa. OCHOBHATA PA3JIMKa MEX]y OIO/DKETHOTO M (PUPMEHOTO
CYETOBO/JICTBO C€ ChCTOM B OTYUTAHETO Ha Or0/KeTHUTE cpencTBa. OTIETHO OT CYETOBOAHOTO
OTYNTAaHE HA TPUXOAWTE W pazxoauTe (Ha HAYMCIIEHA OCHOBA) C€ CBHCTaBsl M OTYET 3a
MPUXOJIUTE W Pa3X0OAUTE Ha OIOJDKETHHU CpeicTBa (Ha KacOBa OCHOBA).

OTunTaHe HA AHTAKMMEHTH. Hpe3 MNOCJIICAHUTEC TOJHHH Oere BBBCACHO JCTAMIHOTO
OTYUTAHC HAa TIOCTUTC aHT'AXKUMCHTHU OT 6}0,H)KCTHI/ITC OpraHu3amuu. ToBa B 3HAUUTEITHO CTEIICH
YTCXKHABA WU YCJIOXHABA CYHETOBOAHATA OTYETHOCT 0e3 CBIICCTBCHA IIPAKTHYCCKa I10J13a.
PecprI/ITC, H3pa3xoJIBaHM 3a OTYUTAHC HAa HC3HAYUTCIHU IO pasMEp aHTaKMMCHTHU B MHOI'O
CJIydyau HaAAXBBPJIAT CBCHTYAJHUTC MOJI3HU.

OTuHTaHe HA 3aIbJLKEHUS KbM JA0cTaBUMIUTE. Haoxku ce KaTo mpaBuiio Ja ce OTYUTAT
3a/IbJDKUTEITHO BCUYKHU 3ab/DKCHHSI KbM JOCTAaBUYHIMTE, HE3aBUCHMO OT TOBA, Y€ B MHOTO
CJIydyau Bb3HUKBAHCTO Ha 3aABJIDKCHUETO ChBIIda/la C HETOBOTO IMOTraciaBaHE UJIU € ITIOHE B ChbIIHA
oT4eTeH nepuoj. ToBa chlllo yBeldnyaBa B 3HAYMTENIHA CTENeH o0ema Ha paboTara, 0cOOEeHO
KOTaTo e ChYeTae C OTYMTAHETO Ha AHTAKHUMEHTHTE.

Onepannu c napu B 6poii. Belipeku HEMPeKbCHATOTO HAMAJISIBAHE Ha JIeJia Ha Te3H OTepalluu,
BCeE OIIle CHIIECTBYBAT IUIAIAHUS B OpOii, HAITPUIMEp 3aIlIallaHe Ha IbPKABHU U MECTHH TaKCH
Y [ICHU Ha YCIYTHU OT TpaKJIaHU U IOPUIUICCKH JIHUIa, U3IUTAIAHe HAa CTUTICHIUU Ha y4YaluTe
Ce W T.H.

Cneyughuxa na 6100>cemnume opeanuzayuu

I'oasim Opoii pa3nmopeauTtenu ¢ OWIXKeTHH cpeacTBa. [loKaTO NOBPBOCTENECHHUTE U
BTOPOCTETICHHUTE PA3MOPEJUTEN Ca CPaBHUTENHO OrpaHW4eH Opoil, To Opost Ha
TPETOCTETICHHUTE PAa3MOpPEANTENI, OCOOCHO B OOHIMHUTE W HIKOM MHHHCTEPCTBA €
m3KmrounTenHo ronsiM. Criopen ExmaHaTta OromkerHa kinacudukamms 3a 2023 1. OposT Ha
I'BPBOCTETNIEHHUTE Pa3NOPEUTENH OT HEHTPAIHOTO yrpasieHue e 120, a ot oOmmuKTE 265
nn 06110 385 [4]. CeiieBpemenno, camo B CtomuuHa o6miHa uma 60 BTopocTerieHHu u 428
TPETOCTENEHHH pas3nopeauTenu ¢ OromkeTHr cpeactsa [5]. Toa e mpeanocraBka 3a TpyaHa
KOOpJMHAIINA W HaJlaraHe Ha €JHAKBU CTaHJapTH Ha paborTa.

ChbllecTBeHH Pa3IUuKH B AefiHOCTTa. BBIIpexu ye npeaMeT Ha U3CIIeBAaHETO ca OI0PKETHUTE
OpraHU3alMK KaTo 1710, T€ HE ca XOMOT€HHA TpyTa MO0 OTHOIIEHHE HAa U3BBPIIBAHUTE B TIX
nerHocTH. Tyk ca BKJIIOYEHM MHUHUCTEPCTBA W JPYTH WHCTUTYIIMH OT IICHTPATHOTO
yIIpaBlieHHE, BUCIIH YUWIHIIA, OOIIWHH, OOIIWHCKH MPEPHUSTHS, YIUIHINA, TETCKU TPAIHH,
JIETCKH SICJIM, KyXHH, JIOMOBE 3a CTapH Xopa W T.H. Bcuuku Te umar crenuduydHa JASHHOCT,
KOSITO TPsIOBa J]a ce UMa MPEJIBU/I IIPH aHAIU3a.

HenocratbuHo ¢puHancupane. Ha mpakTuka modTtH BCHYKK OOJDKETHH OpraHHU3allH ca
HEJOCTaTbYHO (UHAHCHPAaHM B IMO-Malka MM MO-TOJNsAMa CTeneH. ToBa oO3HayaBa
HEJIOCTaThYHO CPEIACTBAa 3a TEXHWYECKH CPEICTBa, COPTyep, KaKTO W 3a 3alulaliaHe U
KBaM(MKANKs Ha TepCoHaa.

He}IOCTaT’LqHa MOATOTBCHOCT HAa KaJApUTE. Karo CICACTBUC OT MNPECAXOIHUTE q)aKTOpI/I
(HCO6XO,Z[I/IMOCT OT TOJIsIM 6p0ﬁ ClicnyaJIMCT, 3a KOUTO HAMaA AO0CTATBYHO pecprH),
ChIICCTBCHA YAaCT OT CIICHUAJIMCTUTC HAMAT JOCTaThYHA CTCIICH HA IIOATOTOBKA, B TOBA YHCJIO
" KOMITFOTHPHA rpaMOTHOCT.

HenocratbuHa edekTHBHOCT. B MankuTe OI0/PKETHU OpraHU3alliu OT Pojia Ha OOIUHCKH
YUMJIUINA, TETCKU TPAIUHM, SICIUA U JP. €IMH CIICHHAIMCT TPSOBA Ja Cce 3aHMMaBa KaKTO ChC
CYETOBOJIHATA OTYETHOCT M OTYMTAHETO Ha OIO/PKETHH CPEJCTBA, TaKa U C MHOTO JPYTH
CBIIBTCTBAIIM JCHHOCTH. ToOBa BB3MPEMATCTBA CIICIHATU3ANMATa W BOIU IO ITO-HHUCKA
¢(EeKTUBHOCT Ha TPY/ia Ha TE3U CICIIHATUCTH.
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e Pa3zinyeH HAUWH Ha yInpaBJieHHe HA OI0OZKETHUTE cpeacTBa. Bee ole He BCHUKU OOUTUHH
ca BKJIFOUEHH B CHCTeMara 3a eleKTpoHHu OtokeTHH pasmiamanus (CEBPA). Tosa oOycnaBs
pa3nauueH HauYuH Ha padoTa B THX.

OcHo6éHU HanpaeneHus 3a OUCUMAIHA MPAHCHOPMAYUSL HA CUEMOBOOCHEOMO 8 0100 cemHUme
opzanuzayuu

AHanmu3bT Ha crienudukaTa Ha OIOHKETHUTE OpraHU3allnd U BOJIEHOTO B TSAX CUCTOBOICTBO BOIH IO
(opMyJIUpaHEeTO Ha CIICHUTE HAIPABIICHUS 3a JUTHTaIHA TpaHchopMmalus Ha OFJKETHOTO
CUETOBOJICTBO:

1. EnHopoaHoCT Ha CHCTeMHUTe, M3MOJ3BAaHH B OpraHu3anusTa. ToBa ¢ 3aJbDKUTEIHO
YCIIOBHE 3a W3BBHPIIBAHE HA JUTHUTANHA TpaHCc(OpMaIus Ha TPOICCHTE B OpraHU3aIusTa.
Wzonupanute u HECHbBMECTUMH MOMEKAY CH COPTYEPHU MPOIYKTH U CUCTEMH Bb3MPEIATCTBAT
HCTUHCKAaTa IWUTHUTAIHA TpaHchopmanus. Hai-moOpusaT BapuanT OM OWI Ch3MaBaHETO Ha
earHHA MH()OPMAIMOHHA cHcTeMa, 0OXBallala BCUUKK cepu Ha JAeHHOCT, kKakBuTo ca ERP
CUCTEMHTE.

2. CpbBMeCTHMOCT Ha CHCTeMHMTe, M3IO0J3BAHM B CHCTEMaTa HAa NbPBOCTENEHHUSA
pasnopeaures ¢ OMWMKeTHH cpeacTBa. l3moms3BaHuTe CcOoPTyepHH CHUCTEMH BBB
BTOPOCTETIEHHUTE U TPETOCTEIIEHHUTE pa3lopeauTeNd TpsiOBa Ja ObJaT ako HE HAaIrbIIHO
yHH(UIHPaHHU, TO TIOHE CHBMECTHUMH, 3a Ja CE TapaHTHUpa JOCTATHYHO BHUCOKO HUBO Ha
HHTErpalys B CUCTEMAaTa Ha IIbPBOCTEIICHHUS Pa3iopeuTedl.

3. PasmupsiBaHe M yChbBBLPIIEHCTBaHe HA HMHTepdeiiciTe KbM BBHHIIHU cucTeMH. J[okaTo
JAaHHWTE, TEHEPUPAHH B PAMKHTE Ha OpraHH3alysITa MoraT Ja ObaaT oOXBaHATH BEJHAra OT
WH(POPMAIMOHHATA CUCTEMa W Jla CE M3IMOJI3BAT B CUYCTOBOACTBOTO, TO MOCTBHIIBAIIUTE OT
BBHIIIHM W3TOYHUIM JAaHHW CHIIO TPsSOBa Ja ObJAT IUTHTANH3WPAHH W 00paObOTBaHU
aBTomaru3upano. CraBa JIyma 3a OaHKOBUTE JOKYMEHTH, KAaKTO M JIOKYMEHTHUTE OT
JOCTABUUIINTE, KITUCHTUTE U Jp. B WeanHus ciydaii Te moCThIIBAT TUPEKTHO B CYETOBOHATA
crcTeMa Ipe3 MOAXO/AIT HHTepdeiic [6].

4. be3xapTHeHO CYeTOBOACTBO. KakTo BHTpEIIHNTE, TaKa ¥ BHHIIHUTE JOKYMEHTH CJIC/IBa Ja
ObJaT eJeKTpOoHHHU. TpsiOBa Ja ce MPEeABHIU HAICKIHOTO ChXpaHSIBAHE B PAMKUTE Ha
nH(pOpMaITMOHHATA CUCTEMa KaKTO Ha MH(OpMaIusaTa OT Te3H JTOKyMEHTH, Taka U Ha CaMUTe
JMoKyMeHTH. [TocTeneHHO M3M0I3BaHeTO Ha XapTHUEHH JOKYMEHTH TpsOBa Ja ce HaMajsiBa,
JIOKATO M34YE3HE HAIIBJIHO.

5. ABToMaTH3MpaHe HAa PyTHHHHTe mpouecH. ['0sMa 9acT OT MPOILECHTE B CYETOBOJICTBOTO
Morar jia Ob/1aT aBTOMaTU3MpaHu. ABTOMAaTU3MPAHOTO ITOCTHIIBAHE Ha €IIEKTPOHHH JJOKYMEHTH
B MH(OPMAIIMOHHUTE CHCTEMU MOXE Jia Objie MocleBaHO OT aBTOMAaTHU3WpaHa o0paboTKa.
Morat na ObIaT mpuiIaraHd yCHENIHO CXEMH 3a aBTOMAaTHYHO OCYETOBOJSBAHE Ha II0-
rojsiMara 4acT OT JOKyMeHTHTe. ToBa Ie JOBele [0 YCKOpsiBAHE Ha Ipoleca Io
OCYETOBOSIBAHE, PALMOHAIM3UpPAaHE W TOBHWIIABaHE Ha eQEeKTHBHOCTTa OT paboTara Ha
cuetroBoauTeHTe [7].

Hsikou HampaBieHus 3a qurutanu3anus Ha (UPMEHOTO CUETOBOJCTBO IOHE 3acera He ca 0coOeHO
CBIIIECTBEHHN 3a OFO/DKETHOTO CUETOBOJCTBO. TakwBa ca Hal-Beue OTYMTAHETO B PEaTHO BpEeME H
CIIOKHUTE aHAJIW3W HA rojieMH HaHHU. B Opaemie Mo)ke OM 11e mMa HEeOOXOOMMOCT M OT TaKHBa
JEHHOCTH, HO B MOMEHTA OFOJIKETHOTO CUETOBOJICTBO € Jiajieue OT HOAOOHH MPpodieMu.

HpOﬁ.HeMI/I U BB3MOKHHU IMOAX0AHU le/l AUTATAIN3AINUATA HA CUHCTOBOAHATA OTYETHOCT
B OI0/I’KeTHUTE OPTraHU3aAUNHU

[le ananm3upamMe BCAKO OT OCHOBHUTE HANpPABJICHUS 32 AUTHUTATHA TpaHchopMalis Ha OF0KETHOTO
CYETOBO/ICTBO, 32 /Ia OTKPHEM MOTEHIIMATIHH ITPOOJIEMH U [1a TIPETI0KUM BapHUaHTH 3a PeIlIeHue.
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EnnoponHocT HA cucTeMHuTe, M3MOJI3BaHN B opraHuzanusaTa. CbCTOSSHUETO B MOMEHTA €
JI0CTa Jiajed OT JKEJIaHOTO. B TOBEUYeTO Cllydaum Ce W3IMOJI3BAT OTACITHHM TMPHIOKEHHS 3a
CYETOBO/JICTBO, paOOTHH 3aIUIaTH, IBJITOTPAWHN aKTHBU, MaTEpPHATHU 3anacu u ap. OcHoBeH
npooJeM e 3aKynmyBaHETO M BHeApsiBaHeTo Ha ERP cucrema, K0sTO 1a WMHTErpmpa BCHYKH
neriHocTr. ToBa HE € 10 CHIINTE Ha OOJIIMHCTBOTO OFOKETHU OpPTaHHM3aIlMU M Hai-Bede Ha
BTOPOCTEIICHHUTE M TPETOCTCIICHHUTE pa3lOpeAUTEIN ¢ OIO/DKeTHU cpeictBa. Te He
pasnonarat HUTO ¢ (PMHAHCOBHU PECYPCH, HUTO C KBATU(PHUIIMPAH TEPCOHAT, KOWTO JIa H3BBPIIU
BHEJIPSIBAHETO M BIIOCIEICTBHE Ja OCBINECTBABA MOJJIPHXKKA Ha CHCTeMaTa. Bb3MOMKHO
penieHue Ou OWIIO IIEHTPATU3UPAHO (GUHAHCHPAHE W Ch3/IaBaHe Ha oOyayHO OasupaHa ERP
cucTeMa 3a OFJKCTHU OpraHHM3aIliH, KOSATO J1a ObJie JOCTHIIHA 32 BCHUKU. Hsikou OromKeTHH
OpraHu3alii, KOWTO W3BBPIIBAT TMO-CICMUPUYHN JECHHOCTH, MOXe JAa (QHHAHCHpAT
pa3paboOTBaHETO HA JOMBIIHUTESIHU MOIYJIH 32 TE€3U JCHHOCTH.

CbBMECTHMOCT HA CHCTEMHTE, H3MOJI3BAHM B CHCTEMAaTa HAa NbPBOCTENEHHUS
pa3nopeautes ¢ OmomKeTHH cpencrBa. OOWYaifHO CUETOBOJAHHWTE CHCTEMH BBB
BTOPOCTENIEHHUTE W TPETOCTEICHHUTE pa3lOpeluTed ca TBbPAE pa3HOOOpasHH U HE
MO3BOJISIBAT AUPEKTEH 0OMeH Ha nHpopMmanusa. Taka ocHOBeH MPodJieM ce IBsSBa CHbOMpPaHETO
n 0000maBaHeTo Ha OT4eTHa HH(OpMalms. MHOTO MBPBOCTENEHHH pa3NOpEIUTENHd ca
Ch3Janyd COOCTBEHM CHCTEMHU 3a 00O0OIaBaHe HAa OTYETHUTE IAaHHM, HO TOBa Hajara
MOBTOPHOTO UM BBBEXJAHE OT CUCTOBOJUTEINTE. Bb3MOKHO pelreHue, KAKTO U B TO-TOPE
AUCKYTUPpaHUs cnyqaf/'l, € U3I0JI3BAHCTO HAa €JHAKBHW CUCTOBOAHU CHUCTEMH, KOMTO Ja UMaAT U
(hyHKIIMOHATHOCT 32 000O0IIaBaHe Ha WHQOpPMAIMITa HAa TO-TOPHO HUBO. AJTEPHATHBEH
moaxon 6u Owi 1a ce neHUpPAT CTaHIAPTU3UPAHN HHTep(elicH 3a IpeaBaHe Ha TaHHU KbM
BUCHICCTOANIUTE OpraHu3alMd, a CBCHTYAJIHO W KbM OCTAHAJIWUTC AbPXKABHU OpPraHu.
M3non3Banute B MOMeHTa (aitioBe Ha EXcel 3a oOMeH Ha CYETOBOMHM TaHHH M JaHHU 3a
MPUXOANTE U PA3XOAUTE MO OI0AKETa He ca Hal-100poTo peuieHue. MiMa u Apyru npakTHYECKH
peLICHUs 32 HHTETPHPaHE Ha ChIECTBYBAIMTE CUCTEMHU ¢ 00J1auHO Oa3upanu cucremu [8]

PazmmpsiBaHe M yChBBpPIIEHCTBAaHe Ha HHTep(elicuTe KbM BBLHIIHM cucremMu. Jo
W3BECTHA CTEINEH PELICHHE MOXKE Jla C€ ThPCHU B M3IOJI3BAHETO Ha YHUBepcalleH codTyep,
npeiarani mojooHa GyHKuuoHanHocT. OCHOBHHAT MpodjeM, odade, € B OKOJHATA CpeJia.
Hsma kak emHOCTpaHHO Jia ce JAWTHTAIM3Mpa OOMEHa Ha JaHHW caMmo OT TJeJHa TOYKa Ha
Or0/UKETHUTE OpraHu3aluy, 0e3 TOBa Ja 3acerHe BCUUKU KOHTPareHTH (OaHKu, JOCTaBYHUIIM,
KJIMEHTH U T.H.). PellieHMeTo € B HOpMAaTUBHATA PErjaMEHTALMs M HaJlaraHe Ha CTaHIAPTH.
KomyHukanmsta ¢ eNeKTpOHHM JIOKYMEHTH TpsiOBa Ja CTaHe 3aJbJDKUTEIHA, KaTo
CBIIEBPEMEHHO CE€ HaJOXaT €IMHHM CTAaHAapTH 3a OOMEH Ha AaHHHU. ToBa MOCTENEHHO ce
peanmsupa B npaktukara - oT 01.10.2023 ca B cuna W3MCKBaHUSA 32 CTPYKTypaTa, popmara u
CHIIbP)KaHUETO Ha TUIATEXKHHUTE JOKYMEHTH 3a IIEJIUTE Ha M3MBIHEHHWE HAa MPEBOIU OT/KBM
CMETKH Ha Oro/pkeTHH opranm3anun B XML ¢gopmar cerimacho cranmapt ISO 20022 [9]. Tosu
CTaHZAPT ONpezelisi OCHOBHUTE O0EKTH M choOIIeHUsATa B OaHKOBaTa U (uHaHCOBaTa cdepa
(®wur. 1). [TonoOHU cTaHgapTH TpsiOBa Ja ce HANOXKAT W MpH OOMeH Ha (GakTypu U Ipyru
JNOKyMeHTHU. B Ta3u mocoka Bede viMa ChIecTBYBaly miarGopMu 3a 0OMEeH Ha eJIeKTPOHHU
¢akTypu, HO Ou Omt0 1O0Ope TOBa Ja ce periaMeHTHpa HOPMAaTUBHO.
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Using ISO 20022 modelling to reach

interoperability
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data objects
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data objects. ..

I v i Sl B neutral’ message models, which...

and groups them into ‘syntax-

. can be ‘transformed’ in

XML E message formats in the
E Z desired syntax

FpML

Hszmounux: Intro to 1SO 20022 [10]
®urypa 1: M3non3Bane Ha cTaHgapTU3NpaHu 00eKTH U chobieHus B 1SO 2022

4. Dbe3xapTHeHO CYeTOBOACTBO. IMa 1Be OCHOBHM NMpeau3BHKATEJCTBA NIPE] PEAIU3UPAHETO
Ha W30 Oe3XapTHEHO CYETOBOJACTBO - CH3JABAHETO Ha IUIOCTHA CHCTEMa 3a
JOKYyMEHT0000pOTa B OpraHU3alMATa, KOSTO J1a PETHCTpUpa W HAAEKIHO Ja ChXpaHsBa B
CJICKTPOHCH BHUA KAaKTO BBTPCHIHUTEC, TaKa W BBHIOHUTC AOKYMCHTU M, OT Apyra CTpaHa,
MOCTETICHHOTO ~ €IMMHUHHUpAHe WIM TpeneHUHUpaHe Ha TPOIECUTE, IPEIoaramu
W3ION3BAHETO Ha XapTUEHU JOKYMEHTH. TaknuBa mpoiecu, HallpuMep, ca Te3H, CBbP3aHU ChC
3aryialaHe B 6p017I Ha AbpXKaBHU WJIINW MECTHH OaHBUH U TAKCH. bes TPETHU HE3aBUCUM OpraH
(HanpuMmep OaHKa), KOHTO J1a yI0CTOBEPH U3BBPIIBAHETO HA IUIALIAHETO, 3aIUIaTHIIOTO CyMaTa
(u3nUecKo NuIe HAMa Kak J1a JOKaKe BIOCJIEICTBHE M3BHPIIBAHETO HA IUIAIIAHETO OCBEH C
KJIAaCHYECKH XapTUEH JOKyMeHT. Pemienne 3a TOKyMEeHTOO00pOTa OTHOBO MOYXKE Ja C€ HAMEPH
B IUIOCTHATa MH(POPMAIIMOHHA CHCTeMa Ha opranu3aimsaTa. Komkoro 1o nmpobiieMHuTe OM3HEC
MPOILIECH - MOXKE MOCTENEHHO Ja ¢ OrpaHMyYd B MakCHMAaJlHA CTEIeH IJIalaHeTo B Opoil u
CBIIIEBPEMEHHO J1a CE MHUCIIH 32 €JIEKTPOHHO YAOCTOBEPSBAaHE Ha BCHYKH U3BBPIICHU CIICIIKH,
00BBP3aHO C €JICKTPOHHATA CAMOJIMYHOCT Ha (PU3UUECKUTE JINIIA.

5. ABTOMAaTH3HpaHe HA PyTHHHHUTE MPouecu. ToBa € TpaJUIIMOHHO HAIIPABJICHUE, KOETO U cera
Ce pa3BUBa YCIEIIHO B CYETOBOJHUS coPpTyep. ToBa € HAUMHBT 3a pemiaBaHe Ha pobdiiemMa ¢
HeJocTaThyHaTa ¢(EeKTUBHOCT Ha CYETOBOJIUTEINTE M aHTAXHPAHETO UM C TBBPJE MHOTO
PYTHUHHHU 33]1a4H T10 CJIe/ICHE HAa aHATUTUYHO HUBO HA Pa34eTUTE C JJOCTABYMIIUTE U KIIMEHTHUTE,
KaKTO U HEHYXKHO YCIIO)KHEHAaTa OTYETHOCT, CBbp3aHa C MOETUTE aHTAXKUMEHTH TI0 JIOTOBOPH.
Ipeau3BuKaTescTBATA B Ta3M 00JaCT ca CBbP3aHU Hali-Beue ¢ TOYHOTO perjaMeHTHpaHe Ha
HaYMHA HA KOMYHHKAIIUS C BRHITHUTE CHCTEMHU, TaKa 4e J]a c€ SIMMHUHNAPA PUCKBT OT I'PEIIKH
Y HeChOTBeTCTBUS B maptuante. OcBeH codTyepHUTE PEIIeHNUs, He OMBa Jla Ce M3KIF0YBAT U
HSIKOW YUCTO HOPMATHBHU U 8JMHUHUCTPATUBHH PellleHHs, KaTo HalpyMep OrpaHnvYaBaHe Ha
OTYNTAHETO HA AaHTAXUMEHTHTE caMoO J0 Hai-chiecTBeHnTe (Hang | MWIHOH JieBa),
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OKpYIIHABAHC Ha 3BC€HATA, U3BbPUIBAIINA CUCTOBOJHOTO OTYHUTAHE, TaKa 4€ TC Oa 06CJIy>KBaT
MHOXXCCTBO TPETOCTCIICHHU PA3IIOPCAUTECIIN U AP.

3akja04YeHue

JururanuzanusaTa W AWTHTATHATA TpaHcPopMalds Ha CUETOBOAHATA OTYCTHOCT B OMOHKETHUTE
opraHm3aniud He OWBa Ja HW30CTaBa OT O0OMmOTO pa3BuTHe. He3aBuCHMMO OT mnpoOieMuTe Hu
MPEeIM3BUKATEICTBATa, MOPOJCHN Hal-Beue OT HEAOCTaThYHATA PECypCHa O0E3MEUCHOCT Ha Tas3W
NIEHOCT, MOTaT J1a ce THPCST PEIIeHus, KOUTO JIa YCKOPAT Mpolleca Ha JUTruTaiHa TpaHcdopmanws. B
HACTOSIIMUS JOKJIaJl, OCBCH ue 0sixa JeUHUPaHU HIKOH OT OCHOBHHUTE MPOoOIeM, 05Xa MPEII0KCHH U
BB3MOXKHHU KOHKPETHHU MOIXO0/IU 32 PEIIABAHETO UM.
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Pe3rome

Typucmuyeckusm nasap npe3 nocieoHume 00UHU 8ce nogeue ce MpaHchopmupa u ece no-Kan4oeo
MACMO 30 NO3UYUOHUPAHE HA OU3Hecume 3aemMam UHOBAMUSHUME MEXHON02UY, OUSUMATU3AYUAIMA U
oueumannus mapkemune. Basicna cneyuguka e no-necnomo onepupane Ha UHOYCMPUAMa ¢ 02POMHO
Konuyecmeo 6asu OaHHU, upe3 KOUMmMo Modice 0a ce OCu2ypu no-KaiecmeeHo, a0eKeamHo u Obp30
obcnysiceane Ha ROMEHYUATHUME U PEATHU NOMPeOUMenu Ha MypPpUCmMUIecKu HPooyKm.
Hnosamuenume mexnonocuu u OuUmanu3ayusama e ca npocmo MmexHonr02us, a Ha4unvm, no Koumo
me ce U3NON36aM 34 AHANCUPAHE HA AYOUMOPUAMA, KAMO ampaKxmueHOCmma ce cb0bpiica 8 mosa, ue
HeNnpeKbCHAMOo ce 0a8a 8b3MONCHOCH 3a PA3UWUPABAHE HA CHUWECMEY8aALyU NA3APU, HO U 3a OMKPUBAHE
Ha Hoeu maxusa. Cnoped peduya aemopu OUSUMAanu3ayuama u uHoeayuume umam 6ce no-
Hapacmeawjo 3Havenue, Kamo cblyye6pemMenHo ¢ moea U 6ce nogeye Hapacmeam pasxooume 3a peKiama
6 Oueumanna cpeoa, Koemo e NOKA3AMeNHO 3d KIIOY08AMAd MYy pOisl 6 Cb8PEeMEHHUS CeAm U
OMHOUEHUEIO MedHCOY OU3Heca U 6CUUKU 3aUHMEPECOBaAHY CINPAHUL.

Kuaro4oBu 1ymm: TypuCTUYECKH Ta3ap, AUTHTATN3ALUS, pa3BUTHE, TyPU3BM

DEVELOPMENT OF THE TOURISM MARKET IN BULGARIA THROUGH
DIGITALIZATION IN TOURISM

Darina Georgieva Zvetanova

Boris Georgiev Karageorgiev

Abstract

In recent years, the tourism market has been increasingly transformed, and innovative technologies,
digitization and digital marketing occupy an increasingly key place for the positioning of businesses.
An important specificity is the easier operation of the industry with a huge amount of databases, through
which it is possible to provide better quality, adequate and fast service to the potential and real users
of a tourism product. Innovative technologies and digitization are not just technology, but the way in
which they are used to engage the audience, the attractiveness of which is that it constantly enables the
expansion of existing markets, but also the discovery of new ones. According to a number of authors,
digitization and innovation are of increasing importance, while at the same time the costs of advertising
in the digital environment are increasing, which is indicative of its key role in the modern world and
the relationship between business and all stakeholders.

Keywords: tourism market, digitalization, development, tourism
JEL: M2, M3, Z3
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YBoa

TypuctuyeckusT nasap mpe3 MOCICIHUTE FOIMHU BCE TOBEUE ce TpaHC(HOpPMHpPa U BCE MO-KITFOUOBO
MACTO 3a TO3WIMOHMpaHe Ha OW3HECHTE 3aeMaT WHOBATHBHHUTE TEXHOJOTHH, IUTUTAIA3ANNAATA U
TUTUTATHAS MapKeTWHT. BakHa cnennduka € Mmo-JIeCHOTO ONephpaHe Ha MHIYCTPHITa C OTPOMHO
KONM4ecTBO 0a3u NaHHM, Ype3 KOUTO MOXKE Jla CE€ OCHIYPH I0-KauecTBEHO, alleKBaTHO U OBP30
o0CTy’»KBaHE Ha TIOTCHIIMATHUTE U PEATHH TOTPEOUTENN HA TYPUCTHUECKU TPOIYKT.

JlurutanuzanusaTa B TyPUCTHUECKUS OM3HEC € €JIMH OT OCHOBHUTE KOMIIOHEHTH, KOUTO Ch37aBaT
BB3MOXHOCTH 3a Pa3BUTHETO HA TYPUCTUYCCKHSI MPOJYKT, HETOBATa BU3YyaIM3allUs, aJalTUBHOCT H
MPUCIIOCOOMMOCT KBbM M3UCKBaHUSATA Ha ChBpeMeHHHUS TypucT. (OO0eKT Ha WU3CICIBaHE ¢
TypUCTUYECKHsI OM3HEC, MpeAMeT Ha W3CJICJBAHE Ca Bh3MOXXHOCTHTE 32 JAMTHTAIH3AIUS ¥ HEHHOTO
MPWIOKEHUE, KaKTo U edeKTa BbpXY ThPCEHETO W mpemiaraneto B Typusma. Lleara Ha mokmana ce
CBBpP3Ba C JO0KA3aTEJCTBOTO, Y€ PA3BUTHUETO HA TYPUCTHUYCCKHS Ta3ap ce O0yCiaBs OT pa3iIu4HU
(hakTOpH, €IMH OT KOWTO € TUTUTANH3ANNATa Ha On3Heca. 3agaunTe JOKa3BaIlIK LeiTa ce (POKycHupar
BBHPXY MPEIUMCTBATA HA HOBUTE TEXHOJIOTHH, PA3BUTUETO HA TYPUCTUUCCKUS Na3ap B bbirapus, KakTo
" BbpXY AUTUTATHUTC TCHACHIIMU HA 6Lnrapc1<m{ TYPUCTUYECCKHU I1a3ap.

1. IIpeamMcTBa HA HOBHUTE TEXHOJIOTHH

Enno ot Haii-rosiemMuTe TpEeAMMCTBA HAa HOBHTE TEXHOJIOTMM B IMOMOII HAa Pa3BUTHETO Ha
TypUCTUYECKHUsI OM3HEC U PA3BUTHETO HA TYPUCTUUECKUS T1a3ap € Bb3MOXKHOCTTA 32 TIOCTOSTHEH KOHTAKT
U TO-TOJsSIMa aHTAKUPAHOCT HA MOTCHIUAIHHUTE TYPHCTH, KaKTO W MPOCIEISBAHETO B KOW €Tam OT
KOMYHHUKAIIHOHHUTE TPOLECH MOTaT Ja ce 3aryOsiT KJIMEeHTH MM KOra € Bh3MOXHO Jia ce Ch3lIaaaT
NOSTHA TypucTH. ToBa € OCOOCHO IHIEHHO 3a JAEHHOCTTa Ha TYypOIEepaTOpHTE, XOTEeIUEepUTE U
PECTOPaHTHOPHTE, ThI KaTo Ha OBITAPCKUS TYPUCTHYECKH Ia3ap MMa MHOTOOPOHHH TYPHUCTHYECKH
NPEANPUATHS, TIPeUIarally CXOIHN MPOIYKTH U M3ION3BaiKK rojsMara 0a3a JaHHW W WHCTPYMEHTH
3a TUTUTaJIeH MapKeTHHT, KaTo [0 TO3W HAYMH OTIEIHUTE YYACTHUIM Ha Mazapa MoraT Mo-TpaBHIHO
J1a ce IO3UIIMOHUPAT.

[ToHacTosmem Ha OBJITAPCKUS TypUCTHYECKH TTa3ap uMa Hajx 4000 perucTpupanu Typorneparopa
W TypareHrta, ¢ BaJHJHa 3acTpaxoBka ,,OTrOBOpHOCT Ha TyporepaTop ‘(HamnonaneH Typuctudecku
peructbp, Typomeparopu U TypareHTH ¢ BainuaHa perucrtparms, 2023) u nam 27 000 mecra 3a
HacTaHsBaHe ¢ BaJMHa kateropu3anus (Mecrta 3a HacTaHsBaHe B bbarapus ¢ BajnaHa KaTeropu3anus,
2023) u nang 20 000 3aBeneHMs 3a XpaHEHE W Pa3BJICYCHHME C BajujaHa Kateropusanus (Mecrta 3a
XpaHeHe u paspieueHue B bwirapus ¢ BammmHa kareropuszanms, 2023) u Hag 3500 TypucTHUeCKH
arpakuuu 1 Haja 1800 Typuctuuecku cpouTHa U pectuBany (PerucTbp Ha TypUCTHYECKUTE aTPaKIIUH,
bectuBanu u cpouTHst, 2023).

Pa3zBuTHeTOo Ha TypUCTHYECKHsI Ma3ap HaM-JIECHO MOXeE Ja Ce IOCTUTHE C TOMOIITa Ha
M3KYCTBEHHUS] MHTENCKT, KOMTO BCE IMOBEYE CTaBa BOJCI] MHCTPYMEHT B JTUTHTAIHHS MapKETHHT,
OCHUTYpsIBaIll KOHKYPEHTHO ITPEANMCTBO, Bb3 OCHOBA Ha 6 OCHOBHU ITOKA3aTeIH, KOUTO Ca KIIFOYOBH 32
MapKETUHTOBUTE aHAIM3W — MPABUIHWTE JaHHU, NPaBUIIHATA POJISi B TOYHOTO BpeMe, NMPABHIHUSAT
NPOIYKT, MPABHIHUAT KJIMEHT U paBiiHuAT KaHan (Zlateva, 2021:524).

Bce moBeue ¢upmu, 0coOEHO B TYpHUCTUUECKHSI CEKTOP, C€ OOpPBIIAT KbM BBBEXKIAHETO Ha
ABTOMATHU3UPAHU CHUCTEMH, BUPTYalHW ACUCTEHTH M 4aT OOTOBE, KOWUTO H3IOJI3BAT €()EKTUBHO B
KOMYHUKAIIHATA ChC CBOUTE MOTEHIIMAIHN U PEAHU MOTPEOUTENHN, KaTO €THOBPEMEHHO C TOBa BCE
MoBeYEe Ce U3MOI3BAT PA3IMUHU HHCTPYMEHTH, C KOUTO C€ MPOCIIEAsIBA TIOBEJCHUETO UM, B CIICACTBHUE
Ha KOETO CErMEHTHPAHETO CTaBa MO-TPaBHJIHO, a MApPKETHHIOBUTE OIOJUKETH IO-ONTUMH3HPAHH.
TpynHocrra, obade, KOSTO ce SBSBA NpPEA MAapKETHHTOBUTE CIEIHATHCTH TI0 OTHOIICHHWE Ha
pasnpeiesiecHHeT0 Ha MAapKETHHTOBHTE OMOJDKETH € 10 KakbB HAYMH Ja TH Pa3lpeletsirT
MPONIOPLIMOHAIHO MEX 1y OHJIaiH 1 o(1aliH cpeAa, T.K. CIIope]l HaC Hal-IpaBUITHOTO peleHne 01 Onino
Jla ce MHTETPHUPAT U pasnpeerisaT, KaKTO B peaiHa Cpelia, Taka U BbB BUPTYyaslHa, KaTO BHUMATEIHO Ce
nosioepar odaiiH KaHaJIuTe, KOUTO JIa C€ M3IOJI3BaT.

BaxHo e 1a ce ynomene, ue THEITHUTE IOTPEOUTENH ca Bce NO-MHOOPMUPAHH U B3UCKATEIHU U
TOBa BOJM ciell cebe cu 10 IpOMAHA B MapKETHHIOBaTa KOMYHHMKALMs, KAKTO U B MUCIEHETO. J{Hec
KOHBEHIIMOHAIHHAT, TPAJUIHOHEH MapKETHHT U MapajeTHOTO My M3IOJI3BaHE B €IHO C JUTHTATHHS
MapKeTUHI JOBEJE A0 NpOMsSHA B HAaYMHA HAa KOMYHHKAlMs, KaTo OT E€AHOMOCOYHA, TSI CTaHa

43



JIBYIIOCOYHA W BCE TO-HAlEXamo He3a0aBHA, 32 KOETO B OrpOMHa TOMOI ca 4aT-00ToBETE W
BUPTYaJITHUTE aCHCTEHTH. J[MTUTATHOTO MPUCHCTBUE HA Gupmute, IHTEpHETAa M HOBUTE TEXHOJOTHU
JIOHECAT ChC ce0e CH TPH BaXKHU MPOMEHHU BbB B3aMMOJICHCTBUETO C KIIMEHTUTE, KAKTO B peajHa cpefa,
Taka ¥ BbB BUpTyanHa. Tesn mpomern W. Rowan ra 000co6siBa 110 cileIHusT Ha4WH - 32 B3eMaHe Ha
pelieHre 3a TMOKyIKa Bede He € BAKHO (PU3NIECKOTO MECTOMOJIOKEHUE HAa 00CKTa, BE3PHEMaHEeTO Ha
¢/IHa KOMIIaHMsI/OpraHu3alys/ 3aroysa Jia ce OCHOBaBa HE CaMO Ha TEXHUTE MPOIYKTH U YCIYTH, HO U
Ha HeffHaTa IUTHTaIHa Mapka u npuckcrere (Rowan, 2022).

B cpenata Ha TypuCTHYECKHs Ma3ap CTOSAT MBTYBANIUTE/TYPHCTUTE W OTHOLICHHUATA C TAX Ha
BCUYKH CYOCKTH M UMEHHO TYK C€ KPHE €HO OT OCHOBHHTE UM MPEJAUMCTBA.

BbHLUHA CPEOA

OOCTABHMMLIM
HA TYPUNCTHWHECKWM YCJIIy¥yT M
CBwyectee / - Mk oHomrka
KynTypa TYPUCTUHECKM
HOectu- OPTrAHM3ALINI Hactaus-
HaLuu BaHe
Typone- - TyprcTm-
Patopn HEeCKW
MBTY¥BALLL| arsHTn
OpraHnza- TypUucTI-
TopWU Ha - HecKN
cbBBuTHA Sopgoee
ATpakymm Xpana
COkronHa OupekTex
cpena 3abaeneHus MagKeTI/IHF HanuTrm MonuTuka
TpaxcnopT

Te=;)<rHonorr|;|u
®ur.1 Typuctudeckara cucrema/ Typuctudecka cpenia

Hszmounux: Cooper, Ch. et al., Tourism: Principles and practice — Fourth edition, Prentice Hall,
Pearson Education Hall, England, 2008

3a j1a ce mpuiiara yCIrienHo JUTHTaIn3alusaTa B Typu3Ma 1 3a 1a IMa pe3yiTar € HeoOX0auMo Ja
ce cjeaBa KOHKpETHa CTpaTerus, B KOATO Ja MMa AedUHUpaHU LN, BU3US, TaKTHKa U 1eJIeBa
ayIMTOPHS | Jia TIpejiara ciiefiBaHe Ha IeneHacodenn aeiicteus(Puoos, 2011).

B nmururamHara crpaTerusi KIIOYOBO MSCTO 3aeMa MPABWIIHOTO HM3MOJ3BAHE HA COLMATHUTE
MeINH, AUTUTANIHATa PEeKJIaMa, ONTUMH3ALUATa Ha ThPCAUKH, H3TPAXKIAHETO HA KOPIOPATUBEH CAMT,
nH(pyeHChp MapkeTuHTra, e-mail mapkernHrst, CRM cucremure, KaTo BCEKH €IUH OT MOCOYCHHUTE
CJIEMEHTH UMa Pa3JIUYHU MPEAUMCTBA, HO 32 BCHUKO TOBA IIIe CTaHe BBIPOC MO-HATATHK B TEKCTa, KATO
W3THKHEM TEXHUTE XapaKTEPUCTHKH B M3IOJ3BAHETO 32 LIEIUTE HA MApKETHHIa B TYpPOIEPATOPCKUTE
areHUMH. 3a J1a € yCIelIHa elHa KOMIIaHusA, TS TpsOBa Aa uMa sScHO (GOpPMYIHMpaHU LEeTd U 3aJau,
KOUTO JIa ca YacT OT pa3lMcaHa MapKETHHTOBA CTPATETHS.

[TpunoxeHneTo Ha TUTUTATHUST MAPKETHHT [TO3BOJISIBAT PA3IIUpPsBaHE HA 00XBAaTa U CTECHSBAHE
Ha QoKyca BbpXY creun(pUuHN HAIIOBU CETMEHTH BbTpE B IIMPOKuUs naszap (Zlateva, 2021:528), kato
TyK € MOMEHTBT Ja C€ MoadepTae IWHAMUYHOCTTa M Pa3HOOOpa3sMeTo MO OTHOLICHHE Ha
MapKEeTUHTOBHS TIOJX0/T, KOMTO ce M3MOJI3Ba MPU U3TPAXKIAHETO HA OTHOIICHUSTA C KITUSHTHUTE.

MapKeTHHTOBHAT MOJXOJ, KOHTO C€ M3MO0JI3Ba B AWTUTaJHA cpela I03BOJSIBA JIECHOTO
mpociieisBaHe Ha MOBEJCHUETO Ha IOTPEOUTENNTE, KAKTO MPEI0CTaBs Bb3MOXKHOCT 32 WACHTH(PHUKALIUS
B KO eTam Ha Ipolieca ce HaMUPAT YHUKAIHUTE IMOTPEOUTENH, KaTo 10 TO3M HAYHH C€ WU3TOTBS M
MPEOCTAaBsI MOJXOJISIIO ChIIbPKAHUE 3a MOTpeOuTeNss. MapKeTHHTOBHSAT MOJXOJ € U B OCHOBaTa Ha
IUTAHUPAHETO MO OTHOIIEHHE Ha CTPATETUsATa, 3 J]a CE Ch3/1a/ie BB3MOXKHOCT 32 JIOCTUTaHe Ha JKeJIaHus
KpacH pe3yJTar 3a MOKyIKaTa Ha TYPUCTHUYECKHS MPOJYKT — HACTaHABaHE, XpaHEeHe, TPAHCIIOPT WU
JPYTH JIOIIBIIHUTEIHN YCIIYyTH, KaTO MOCEIeHUEe Ha aTpaKysl, CbOUTHE U APYTH.

JururaqHute TEHAEHIMU B Typu3Ma M JUTHTATHOTO MOOWIHO IOBEJCHHE Ha KIMEHTHTE ca
TSCHO CBBP3aHU ¢ 00muTe TeHAeHIuY B Typu3ma (Gelter, 2017). JIuruTamHUTE TEXHOJIOTHHU U TSIXHOTO
U3I0JI3BaHE B TypU3Ma Cca CBbP3aHM C MHOBAaTHBHUTE IOAXOIM, a T€ OT CBOS CTpaHa IpPEeAroJarar
pacTex M Mo-BUCOKAa KOHKYPEHTOCIIOCOOHOCT 3a TYPUCTHYECKUTE MPEATIPUATHS, KaTo TOi € pe3ynaTar
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Ha 00HOBsIBaHETO, KakTo mocousa [Iutep dpaxsp (Drucker, 1999). Topa ce 3aTBbpkIaBa OT (akTa, 4e
BBII ce yBennyaBa Ha 0a3a Mo-TojeMHs MHTCH3UTET HAa Ch3JaBaHE M YIIPABJICHUEC HAa WHOBAIIUUTE.
[Nocouyenure pakTopu MOKa3BaT HEOOXOAMMOCTTAa OT MAPKETUHIOB aHAJIN3 Ha TYPUCTUYCCKUS Masap,
KaTo IeNTa My € Ch3J[aBaHe Ha KOHKYPEHTHH MPEIUMCTBA HAa KOHKpEeTHaTa (upMa, mpuiarama
WHOBAIMH W TUTUTATU3AIMS Ype3 Pa3InIHN KaHAIH.

2. Pa3BuTHe Ha TypucTHYecKHs ma3ap B bbarapus

Orte npeay mosiBaTa Ha 3/[paBHATa KpHU3a I10 JAaHHU OT MEXTyHapOIHH n3cienBanus, mpe3 2017 .
46% ot Typuctute B EBpona ca oprannsupaiy mbTyBaHUsITa CH OHJaiH, ipe3 2018 1. motpedurenute
Ha MHTepHeT ca Beue Hax 4 MIpI., a HA MOOMJIHM yCIyru — moBede oT 5 mupn. Jururanuzanusra
TpaHchopMHUpa OCE3aeMO TYPUCTHUYECKAaTa HMHIYCTPUS W BEYEe BCEKM BTOPU TYPUCT OpraHU3upa
MOYMBKAaTa CH 4Ype3 MHTEPHET, MOJIOBUHATA OT ITbTYBaHUsTa 3all0YBAT OT MOOMJIHO YCTpPOWCTBO U
HETOBOTO pAa3NPOCTPAaHEHHE IUTHTAIN3alMATa, WHOBATHBHOCTTA M H3IIOJI3BAHETO HAa HOBHUTE
TEXHOJIOTHH € 3aIl04HAJI0 [ja IPUA00HBa NOMYJSIPHOCT B PAa3INYHU c(epu OT 00LIECTBEHHS KUBOT, HO
10 BpeMe Ha 3[[paBHATa KpH3a T€ CTaBaT OIlE MO-aKTYaIHH U MOMYJSPHHU, 3a€THO C MAPKETHUHI'OBOTO U
MEHHKBPCKO YIpaBJIeHUE, KaTO Ce MPEBPBUIAT B OCHOBEH HAYMH pa3IMYHUTE OU3HECH Aa Ce 3amassT
Ha rasapa.

[IpomsiHaTa Ha TypHUCTHYECKHUS Ha3ap MOCPEACTBOM JUTHTAIM3ALMATA CE€ Pealn3upa U 4pe3
CJIEKTPOHHOTO YMpaBlCHHE HAa MakKpo paBHHUIIE, KoeTo € Opaemero. C 1en ONTUMHU3MpaHe Ha
MapKETUHIOBUTE ACHHOCTH OT M3IIBJIHUTEIHATA BIACT B bbarapus, B nuiero Ha MUHUCTEPCTBOTO Ha
Typu3Ma, € Ch3/aJIeHa MHTEPHET IuiaTdgopmara 1 MOOHIHO npuinokenne iLoveBulgaria (Hanmonanxa
typuctudecka rtuatrdgopma iLoveBulgaria), ¢ koeto na ce mnomymspusupa Opann bbarapus.
[Tnardopmara cbabprxka HHGOPMAIUS 32 TYPUCTUUYSCKH OOCKTH M YCIYTH MO 00J1aCTH M MHTEPECH U
crioMara 3a HaMHpaHeTo UM B peasHo BpeMe u Mscto upe3 GPS & QR ckenep. [lnaTtdopmara uznonssa
Hal-MOJIEpHUTE TEXHOJIOTHH U € 3aCThIIEHa Bb3MOKHOCTTA 32 IUPEKTHO CHOJENIHE Ha TYPUCTUUECKH
obextu upe3 Chat Extension Ha Baitobp. JJannure orunrar 25 000 cBansiaus Ha iLoveBulgaria, 16 000
MTOCETUTENN Ha Mecel] Ha yeOcaiita u O1ora my, 100 000 mocnemoBarenn Ha DelicOyk cTpaHUIaTa U
Hajg 366 000 nocturnaru imna, 6mm3o 6500 mocnenoBateny B MHCTarpam. B Tasu mocoka ce ch3gaBa
u [locTosiHeH cbBeT 3a qurutanusanus B Typusma (iNews.bg, 01.11.2023).

TypusmbT € CBBbp3aHa CHCTEMa, CbCTABE€HA OT CIJIOKHA JUCTPUOYTOpCKA BEpUra, B KOSATO
PasNUYHMA TYPUCTUYECKH HPEANPHITUS CH B3aUMOAEWUCTBAT M BCHYKHM 3a€IHO WM IO OTIEIHO
W3MON3BaT MHPOPMAIIMOHHUTE TEXHOJIOTUH W WHOBAIMH, 33 J1a OCTaHAT CBHP3aHU ITOMEXIYy CH, KaTo
€/IHOBPEMEHHO C TOBAa HOBHTE TEXHOJOTMHM WM IOMaratr Ja pa3padoTBaT M TMPOW3BEXKIAT HOBH
MPOAYKTH, J1a AAMUHUCTPUPAT U YIPABIABAT JEHHOCTTA CH, 1a PbKOBOJSIT MapKETHHIA CH U T1a3apHaTa
KOMYHHUKAIHS, MPOAXKOUTE W pe3epBallUTe, W J1a KOMYHHUKUpPAT C TapTHHOPUTE M KIMEHTUTE
cu. JluctpubynmonHaTa MOJUTHKA N30Mpa KaHaJH, IO KOUTO MOXKE J1a Ob/1€ MPOIa/IeH TYPUCTHICCKUSIT
mponykt (EBtrMoBa, 2006). KonkoTo e BaxkHa AUTHUTATHATA Cpea 3a TYPUCTHUECKUTE TIPEIIPUSATHS,
ToJKOBa VHTEpHET M HOBUTE TEXHOJOIMM Ca M3MOJI3BaHM OT Typucture. CmapT yCTpoicTBara,
WuTepHeThT 1 HOBUTE HHPOPMAITMOHHH TEXHOJIOTHUH IPUCHCTBAT IMOYTH IIOCTOSHHO B )KHBOTA, padoTa,
CBOOOJHOTO BpeMe, IbTYBaHMATA, Ma3apyBaHETO W T.H. T03u ()akT NMPOMEHs KOHIOHKTypaTra Ha
TYpPUCTUYECKOTO THPCEHE HAa PAa3MUHU MPOAYKTH, Th KaTo MOTPEOUTEIMTE CTaBaT BCE IIO-
WHPOPMHPAHU 1 N3HCKBAIIIH.

B pesynrar He caMo Ha mOocoYeHUTE (AKTOPH, CBBP3aHH C JUTHTAIN3AIMITA, HO M Ha JIPYTH
na3apHu (aKTOpu M3BBH NOCOUYCHUTE, OCUTYPSABAIIM KOHKYPEHTHH MPEAMMCTBA HA TYPUCTHYECKHUTE
00EKTH ce KOHCTAaTHpa 3aBHILIEH HHTepec Ha nmotpedieHnero B boarapus npes 2023 1. B cpaBHEHHE €
2022. Criopen HCH, nipe3 tonu 2023 1. B cTpaHaTa ca GyHkimonupainu 3 232 obekra ¢ 10 v nmoeye
JIeTya - XOTellM, MOTENH, KbMITUHTH, XIKH U JIPyTH MecTa 3a KpaTKOCPOYHO HacTaHsBaH, ckC 138.4
xwmi1. ctan ¥ 310.1 xui. nerna B TX. B cpaBHeHue ¢ tonu 2022 1. MecTaTa 3a HaCTaHSIBAHE CE yBEIUYaBaT
¢ 4.6%, a 6posT Ha yernara B TsX - ¢ 5.1%. O6mmusT Opoii Ha HomyBKuUTE € 3 337.9 xui., unu ¢ 18.2%
MOBeYE B CPABHEHHE CHC CHINMSA MECEI] Ha MPeIXOoAHaTa TOANHA. bpoAT Ha MpEeHOITyBaINTe JHUIA B
MecTaTa 3a HacTaHsBaHE ce yBenudana ¢ 16.4% B cpaBHEHME cbe chInusA Mecel Ha 2022 r. U Joctura
975.5 xumsimm. [IpuxoauTe oT HOMYBKY gocturat 229.2 miH. iB., wiu ¢ 28.2% 1moBede B CPAaBHEHHE C
touun 2022 roauna (HarmoHaneHn cratuctudecku HHCTUTYT, 2023).
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3. JluruTajJIHU TeHJEeHIMU HA TYpPUCTHYeCKHs NMa3ap B buarapus

Bcuuko mocoyeHo 10 TyK akIeHTHpa BbPXY HEOOXOIUMOCTTA Jla C€ aHAIU3UPAT JUTUTATHUTES
TEHJCHIINN, OT KOUTO TyPUCTHYECKOTO Mpeaarane B bbarapus Moxe aa ce Bh3I0J3Ba, 32 J]a OTTOBOPS
Ha HYXIWTE ¥ HOBOTO ITOBEJICHWE HA TYpPUCTHTE, 32 IO-TONIIMAaTa MM HYXKAAa OT MPEKUBSBAHUSA U
KauecTBO Ha MPOAYKTa, KaTO OT Jpyra CTpaHa Ja JOBEle 0 YCTOWYHMBO U BB3XOMSIIO Pa3BUTHE Ha
rasapa | mpe3 CJIeIBaluTe TOIUHH.

[IppBarta TeHACHIINA, KOSTO C€ KOHCTATHpa Kacae (pakTa, Ye CbBpeMEeHHIsI TOTPEOUTEN CTaBa BCe
Mo-IJI00aNieH, BCE IMOBEUE WU3IMOJI3BA MOOWJIHHTE CH TeleOHM M B Ta3H BpPb3Ka € BAKHO
JUTUTATM3UPAHETO Ha OU3Heca 1a ObJe ChOOPA3CHO W aJanTHPAHO KbM TO3W THUI YCTPOMCTBA, 3a Ja
MOXK€ BHB BCEKH €IMH MOMEHT Ja ObAe OMM30 0 MOTEHIMATHUTE CH KiIHeHTH. Ha mpeneH riaH B
MHOBATHBHATE TIOJXOAH, CBBP3aHH C TUTHTAIH3AINITA, KOUTO TYPUCTHUECKUTE TPEATIPUATHS TPSIOBA
Jla BHEIPAT B MapKETHHIOBOTO CHU YIIpaBIIEHHE TPsiOBa Ja ca MOJYMHEHU HA UACITa 3a 3aCTHOCT,
BB3MOKHOCT 3a oOpa3oBaHHWE M TOJE3HOCT, Mo QopMara Ha redMudukanusa, ma Mpemiarat
3a0aBJeHHe, HO CHIIIEBPEMEHHO C TOBA JAa OBJAT JIECHH M JOCTHITHY 32 YIIpaBiieHue U yrorpeda. ChIio
Taka JUTHTAIU3AIUATa He TPsAOBa Ja ObJe 3a CMETKa Ha Ka4eCTBOTO Ha 00CIyXBaHe, YI0OCTBOTO Ha
KJIMEHTA, KOSTO U3IUTBA, & HAIPOTHUB HHOBAIMUTE CaMO TPsOBa Jla 3aCHIIAT TOBA yCEIllaHe.

CrnenpamaTta TEHACHIIMS C€ CBBbP3Ba C OUTHTAIHWTE pa3IUIallaHusl Ha IMOTpeOWTennTe Ha
TYPUCTHYECKU MPOIYKT. KaTo enrH OT KIF0YOBHUTE WHOBAIIMOHHM €JIEMEHTH B ITOYTH BCUYKH BHJIOBE
TYPUCTUYECKH MPEIIPHUSITUS € HAUMHBT Ha pa3iuianiane. [Ipo¢uibT Ha ChbBPEMEHHHUS TYPUCT € CHUITHO
W3MEHEH W TOH JHEC THPCH BCe MO-OBp3M, YIOOHW W BAapHUATHBHH PEIICHHSA 32 pealM3upaHe Ha
mounBkata cH. IloHacTosmieM mMOTpeOWTENNTe HA TYPUCTHYECKHM NPOMYKT I1a3apyBaT OHIAKH,
M3IMOJI3BAT KPEAMTHHU, ACOUTHM KapTH 3a pasilialllaHe M OHJIaiH OaHKUPAHETO, Thil KaTO Te3U
pasIuIamaTeIHd METO M IPETojaraT ClIeCTIBaHe Ha BpeMe B O(pUCHUTE Ha TYPUCTHUECKUTE KOMIIAHHH.
TypucTtrdecknuTe NpeanpusATHs, W3MOJI3BAIIM TOBEYE M TO-Pa3HOOOpa3HM MHOBATHBHU METOIM Ha
pasIuiamiase, rapaHTHPaT IMO-ToJIsAIMa BEPOSTHOCT 3a PE3ePBAIIUU.

Jlpyr ©HOBaTUBEH MOAXO] CBBP3aH ¢ JUTHTAIIHUTE TEHACHIIMU € IPEMHUHABAHETO OT MaCOBOTO
MPOM3BOACTBO KBM MAacOBOTO IIepcOHANM3WpaHe B OusHeca, ¢ (POKyC KbM MapKETHHTOBOTO
yIpaBlieHHe, HACOUYEHO IO IMePCOHANCH HAYMH KbM KIIMEeHTa, U3IOJI3BAWKY MMOTEHIIMAA Ha ,,TOJIEMUTE
0a3a JaHHM', KaTO BCE IO-BOJICIIO € U3rPaXKJAHETO HA B3aWMOOTHOIICHHS C MOTPEOUTENHTE, a HE
TOJIKOBA aKIIEHT BHPXY KOHKpeTHaTa mponaxba. BHenpssanero Ha 4aT-00TOBE KbM CalTOBETE HITU
COILIMAJTHUTE MPEXH Ha TYPUCTHUYECKHTE OOEKTH, CHIO Ca JIpyra HOBa TEH/CHIUS, Hajaramia ce B
pe3ynraT Ha (akTa, 4e ChbBPEMEHHMS KJIMEHT MMa HyX/a OT He3a0aBHA KOMYHHKAIIHMS U TOJTy4aBaHe
Ha uH(pOpMAIIKS B pEaTHO BpeMe.

Jurnranuzanuara Ha TypUCTHUYECKHs OW3HeC 0OXBalla BCHYKH JEHHOCTH — JWTHUTAlICH
MapKETHHT, JTUTUTAHO yIpPaBJICHUE, CJICKTPOHHHU (PUHAHCH, CYETOBOJICTBO, YIPABJICHUE HAa YOBEIIKU
pecypcH, pe3epBaiuy, IpoaaKoH, KOMYHUKAIIMS, KaTo 3a 11eJiTa TYPUCTUICCKUTE MIPEIIPUITHS, 32 Ja
ObJlaT KOHKYPEHTHOCIIOCOOHHM W €()eKTUBHHU, € HEeOOXOIMMO Ja CJIEIAT CBETOBHUTE TEHICHIINU 32
pa3BuTHE Ha XapAyep U copTyep TEXHOIOTUUTE, OTTOBAPSIIY HA TEXHUTE HYKIH, KAKTO ¥ JIa TPaBAT
OIUTH B KPaTKH CPOKOBE J1a ObJaT U3MOI3BAHH.

Enau oT peBONMIOIMOHHKUTE W MTO-WHOBATHBHU TOJXO/M, KOUTO 3aIll0YBaT J1a C€ YTBHPKIaBaT
Ipe3 IMOCIEAHUTE TOJMHU B TYPUCTHUYECKOTO TMpejiaraHe ca ch3/laBaHeTo Ha BupTryanHa (VR) u
pasuipena peanHoct (AR), kaTo UMEHHO Ta3u MHOBAIMS Ile HAOUpa BCE MOBEYE MOMYJISAPHOCT CPE
TYPUCTUYECKHUTE TPEANPHUATHS, Thil KATO MO3BOJIsIBA €IHOBPEMEHHO CJIMBaHE HAa PEAJTHO U BUPTYAJHO,
MUHAaJIO, HacTosIie u Obaenie. Bueapssanero Ha VR u AR B TypucTHUeCKUTE TIPENPUATHS Ca CAMO
4acT OT MHOBAaTUBHUTE TEHACHIIMU, OT KOUTO MOTAT Jia C€ BB3IIOJI3BAT TYPUCTHUUYECKUTE OM3HECH 3a
YCIEIIHO MAapKETHHIOBO YIPaBJIEHWE M pa3BUTHE Ha Ia3apa, KaKTO M Jia Ch3JaBaHETO Ha
JOITBTHUTETHA W TIO-CHEIHMaTU3UPaHU MPOIYKTH. Bce Mmo-4ecTo KaTo MHOBAaTHBEH TOXO0/, 3all0YBaT
na ce umsnomBar 6DoF VR ciuymanku, VR Bumeo, 360 kamepu, YouVisit MNpHIOKEHUETO U
cMapT(OHHUTE, KOUTO YCIIABAT Ja MOMOIHAT Ha MOTCHIIMAIHUAS TYPUCTUYECKH TOTPEOUTEN Ja IbTyBa
JI0 JaJieYHd JecTUHanuu Oe3 Ja Hamycka komdopra Ha aoma cd. HeoOxomumo e mpaBHIIHO Ja ce
pazoupar texnomorunte AR m VR, karo mepBata npempiara mojoOpsBaHe Ha HIKHUBIBAHETO
Ha MSICTOTO, a BTOPOTO HM I03BOJIsIBA MTPEIBAPUTEIHO U3CJICABAHE HA JIECTUHAIMATA U MPOLYKTUTE B

ues (SIueBa u xoi., 2023:179-190).
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JInTUTamHATE TEHACHINHI M HHOBALMHTE Ha TII00aTHO paBHUINE HA OBITAPCKUS TYPUCTHIESCKH
raszap, BOJEIIM /10 HEroBOTO pa3BUTHE, Ca CBBP3aHM U C NPOBESKJIAHETO Ha MexayHapoaHaTa
KOH(epeHIusi 3a AWruTaiHa TpanchopMmanus B Typusma npe3 2022 roawHa, Ha KOSITO  Cpex
IIPUOPUTETHUTE 3a7a4yd B 00JacTTa Ha TypH3Ma Ca MHOBAlMUTE, KOUTO Aa HANpPaBAT CTpaHaTa HU
LEJIOTOJUIIHO AaTPaKTHBHA TYPUCTUYECKa IECTUHALMS C pa3pabOTBaHE HA €IWHEH AUTHUTAlICH
M'BTEBOINTEN, KOMUTO J1a TIoCpela BCeKH TypHucT, ocetwn bearapus. [lonoOHa BupTyanHa kapra Ha
Bearapus me nenu na o0eOUHAT Pa3IMYHUTE TYPUCTHUYECKH NMPOAYKTH — KAaTO KyJITYPHU U BUHEHHU
MapuipyTtu, ¢ectuBany, GepMepcky mas3apy, pa3BUBAIUd MECTHUTE OOIIHOCTH, 3HAYMMHU NPHUPOTHU
O0CKTH W 3HAKOBU 3a0eJIe)KUTEIIHOCTH OT KYyJITYPHO-UCTOPUYECKOTO HH HACJIEACTBO, KOHMTO
MpeaCTaBIsIBAT MHTEPEC 3a BCEKU TOCT Ha AecTuHanusTa (EkcriepT oT oceM abpKaBu CHOAETST OMUT
Ha KoH(epeHus 3a AuruTainna Tpanchopmanus B Typusma B Codus, 25 okromspu 2022 ).

Jpyra aurutanHa HHOBAMs Ha TYPUCTHYECKHA Ma3ap B bearapus, KosITO ocUrypsiBa HETOBOTO
passutue ¢ miardpopmara Umni.bgm (Al warGorsT: I'pagckuar KoHcHEp)K, CBBp3BAlll MecTaTta U
xopara, 2023), kosaTO Tpe3 MapT’23 medenaw TI00anHO ChCTe3aHWe 3a cTapThlim Ha CBeTOBHAaTa
opraamsanus mo TypuzsM Ha OOH (UNWTO) B kareropust UHOBaruu 1 AUTUTATU3AIUS 32 OCTPOBHU
necTUHaluu cbe cBost ocTpoBeH Al Koncuepsk. MHoBanusTa npeacTapisiBa HHTEIUTEHTEH UTHTAJIeH
aCHCTEHT 3a I[sJ1a IeCTUHALMSA, KOATO € peajiu3ripaHa 3a TypucTute Ha rpan [lnosaus kato EBpomneiicka
cToiuua Ha Kyartypata mpe3 2019 r., a e npuwiokeHa U OT IPYrd TYPUCTHUECKHU TpaJioBEe B CBETA.
Texuuuecku Al 4arGoT 3a JECTHHAIMU WIM Taka Hape4eHUAT ['pajicku KOHCHUEPK OOUKHOBEHO
OTroBaps 3a NPeIOCTaBIHETO HAa HH(OpMAIKs Ha MOCETUTEINTE HA MECTHA 00JIacT, Tpal, cenlo, U T.H.,
KaKTO 3a MOIYJISIPHU TYPUCTUYECKU aTPAKLIHHU, PECTOPAHTH, Bb3MOKHOCTH 3a Pa3BJICUCHNUE WU OPYTH
CHOPBHKEHHSI U MECTHH YCIIyTH, Taka 1 3a HH(popMmaiys 3a 00JHHULA, JEHOHOIIHH allTeKH, IIOCOJICTBA U
KOHCYJICTBA, IPOTHO3H 32 BPEMETO, BATyTEH Kypc 1 MecTa 3a 0OMsiHa Ha BayTa, OW3HEC yCIYTH, TOpU
YCIIyTH 33 AOMAIIHH JIIOOUMIIY 3a T€3H, KOUTO IIbTYBAT C IOMALIHUTE CH JIIOOUMIH. TyK CTOH BBIIPOCHT
3a HEOOXOAMMOCTTa Ha MOJOOHU TIATPOPMH, T.K. B TYT'BJI KapTH MOAOOHA MH(OPMALHS, CHIIO €
JOCTBITHA 32 MOCETUTENNUTE U TYPHCTHTE B OIpeeicHa NeCTHHANHWs, HO MOXe OM He € JO0TOJIKOBa
CHUCTEeMaTH3HpaHa.

B Boarapust mpe3 2021 r. Cozomoxn (Bgtourism, 15/10/2021) e HOMUHMpaH U € TOJIYYHII
Harpaza B kareropusita Cmapt Cuth cbe 145 eNeKTpOHHH YCIYTH U MOOWITHO TIPUIIOKEHHE, KaKTO U
napkunru cHabaenn ¢ LPR kamepn, a xypopreH xomruiekc CIbHYEB OpSAr CBINO OTYMTA penula
MOCTIDKEHUS 110 TOBOJ, JUTMTAJIM3alMATa Ha HapKUHTUTE CH 3a paslo3HaBaHe HAa HoOMepaTa Ha
aBTOMOOMIINTE B KypopTa. Besika ronnHa ta3u kiiacauus pein3BUKBa MECTHATA BJIACT JAa aKTHBU3HUPaA
BHEJIPSIBAHETO HA JTUTUTAIHATE WHOBAIIUH B JICCTHHAITUHTE.

PazButnero Ha TypHcTHUecKMs Tma3zap B bearapus mocpencTBOM BHEApsiIBAaHE Ha
JUTUTaIU3anusaTa ce HabIro1aBa v B peajM3upaHuTe MIPOSKTH Ha PEeHLa TYPUCTUIECKH OOCKTH Y Hac.
Hampumep Xoten Jagerhof, (21hoteliers, 17.11.2021) B IlioBAMB € eAWH OT HOBHUTE JIUJIEPH C
JUTHUTANN3alKATA Ype3 Bb3MOXKHOCTTA TEIEBU30PUTE B CTAUTE J1a 1aBa Bb3MOXKHOCT OT MEHIOTO MY JAa
ce MOpbYBa PyM ChPBHU3, Aa ce M30MpaT (UIMH OT KaTajJor C HOBU 3arjlaBusl, KaKTO W TOCTHUTE Ja
MpoBepsiBaT CMETKarta cu. JJMruTamHo Ja ce u3dupar crielMalHy Bh3TJIaBHUIM, 3aThbMHSBAIIN 3aBECH,
€proOHOMUYHU MaTpaIy, KOUTO TapaHTUpaT IIBIIHOLCHHATA [TOYMBKA HA TOCTHUTE.

BB3MokHOCTHTE 32 YCTOMYMB pacTeX W pa3BUTHE Ha bbiarapus kaTo TypucTHdecka
JeCTUHALIUS, CE OTYUTAT U IIPU HEMHOTO MOMYJIApU3UpaHe KaTO YETHPH CE30HHA JecTuHauus. B Ta3u
BpB3Ka CBETOBHATA OpPraHU3aIMsl 10 TYPU3bM IyOJIUKyBa 64-Te Hail-qo0py MpUMepH 3a JIECTHHALINH,
KOWTO M3MOJ3BaT cHjlaTa Ha TypH3Ma 3a YCTOWYHMB PacTeX, cpea KouTo € u bearapus. B kmacamusta
CTpaHara € MpeJCTaBeHa ¢ 2 peKIaMHH BUJEO KK, KOUTO IIOTBBPXKAABAT Beue MOCOYeHOTo — ,,Find
your story” u ,,Cultural tourism, gourmet cuisine & wine”. B mardpopmara Ha MUHHCTEpCTBO Ha
Typu3Ma ca HATMYHU 64 TUTUTAITHN BUIEO KITHUIIA, KOUTO MPEACTaBAT OBJITapCKUsl TYPUCTHIECKH I1a3ap,
KaKTO ¥ CTHMYJIHMpAT Bb3MOXKHOCTHUTE 32 TYPUCTHYECKOTO NpeAjiaraHe M TYpPUCTUYECKOTO ThPCEHE,
KaTO YIOBIETBOPSBAT M HOBUTE N3MUCKBaHUs Ha nmorpedutenure(nesa u koi., 2023: 172-179).

Axo mipe3 2019 r. pasxoauTe 3a pekiaama B MIHTepHET ca B pasmep Ha $299 mutnapaa, To mpes
2021 r. TexHuMAT pasmep Bb3MM3a Ha $521,02 wmuamapaa maTckM  gollapa B CBETOBEH
mamab (Www.statista.com, 2022). ToBa nouTy 1BOWHO yBeJIWYEHHE B PAMKHUTE Ha 2 TOJMHU MOXE J1a
ce O0SICHU U C XKeJIaHUETO KOMITAHUUTE JIa OCTAHAT CBbP3aHH ChC CBOMTE OTPEOUTEINH U J]a TPUIOOUSIT
[O-TOJIIMA Pa3lI03HaBaEMOCT, KOETO € MO-TPYIHO Ja C€ CIy4YH B TPAJULMOHHUS TYPUCTUUIECKHU Ta3ap,
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MpenBU] MPOMEHEHaTa Ma3apHa KOHIOHKTYpPA 3a MOCOYEHHsSI TIEPUO/I B CBETOBEH aCIEKT, a He CaMo B
beirapus.

Ocb3HaBaliky IpeIUMCTBATa Ha JUTUTATHNS MapKETHHT, TO ChbBCEM PE30HHO C€ MPOTHO3MPA,
ye 10 2026 r. pa3xoauTe 3a peKjaaMa B JUTHTAIHHS CBAT e AocTurHaT A0 $ 876 Munmapaa monapa,
KaTo C Bce MO-HapacTBaIlo 3Ha4YeHUe I1e ObJie MOOMITHATa MHTEPHET peKilaMa U TOBa € Hali-JIECHUAT 1
e(eKTUBEH HAYMH KOMIAHMHUTE Ja OBJAT B HENPECTaHHO B3aUMOJICHCTBHE C BCHUYKHU TIa3apH,
MTOTPEeOUTETN W MAPTHHOPH.

Upe3 murAtanm3anusTa, OCBEH B HHTEPHET, a W Ype3 ChbBPEMEHHHUTE HWH(POPMAIMOHHH U
KOMYHHKAIIHOHHU TEXHOJIOTUU C€ ThPCAT BB3MOXXHOCTH 3a NPUBJIMYAHE W 3ala3BaHEe Ha Ia3apeH
MOTEHIIUAI, KOJIKOTO € Bh3MOXKHO MO-yCTOHYNBO, KAKTO ¥ M3TPAKIaHE HA TPAliHU B3aMMOOTHOIIICHUSI.
JlokazaHo € pa3BUTHETO HA TYPUCTUYIECKUS MMa3ap, 00YCIOBEHO OT pa3aNdHu (GaKTOPH, €OUH OT KOUTO
- IUTUTaIM3anusaTa Ha OusHeca.

3aKk/Io4YeHne

B HacTOAmMOTO U3I0KEHHE € IOKa3aHO Pa3BUTUETO HA TYpUCTUYECKHUS Iazap B bearapus,
06yCJ'IOBCHO oT HpI/IJ'IO)I(eHI/ICTO Ha JUIrdTaau3anusiaTa W HHOBAIIUHUTEC npnopHTmeaHn B
TypI/ICTI/I‘ICCKOTO npe/:maraHe, KaKTO Ha HHWBO H3IIBJIHUTCIHA BJIACT, TaKa M Ha 6I/I3HGC paBHI/II]_Ie,
HNpWwIaraHu OT MHUHHCTEPCTBOTO HA TYpU3Ma, XOTEJIHMEPUTE U TypollepaTopure B bbirapus,
00yCIIOBEHH OT TYPUCTHICCKOTO ThPCEHE Ha BCE MO-MOOWIIHM Bhb3MOXHOCTH 332 HH(pOPMAILIUs, TOKYIKa
1 TIOTpebsieHue Ha TYPUCTUYECKH TPOAYKT. AHAIM3UPaHU ca BH3MOXKHOCTHUTE 33 IUTHTATU3AIUSI U
HEHHOTO TPUIIOKEHHE, KaKTO M edeKTa BBbPXY ThPCEHETO W NpeajaraHeTo B Typu3ma. HaydHoro
H3CJIE/IBAHE MIPEICTABIIABA AHAJIN3 HA HACTOSAIATA KOHIOHKTYpa Ha TYPUCTUYECKUS 1a3ap B beirapus,
0e3 MpeTeHnnH 32 BCeOOXBATHOCT, ABIOOYHMHHOCT ¥ eMITUpHKa. M3mon3BaHnTe JaHHN UMAT IPETUMHO
BTOPUYEH XapakTep, B pe3yiTaT Ha KOeTO ca 0000IIeH:, aHaTN3UpaHd U TUCKyTHpaHu. PesynraTure
HUMaT TEOPETUKO-TIPUIIOKEH XapaKTep M Morar Ja ObJar B 10133, KaKTo Ha Ou3Heca, Taka U 3a Hay4yHa
OCHOBA HA OBIEIIN U3CIICABAHNS.
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EJJEKTPOHHUTE AAIMUHUCTPATUBHU YCJIYT'
HA OBIIMHUTE - PETUOHAJIHU ACIIEKTH 1 U3MEPEHUS
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Pe3iome

B doxnaoa e pazenedano cocmosnuemo Ha enekmpoHHume AOMUHUCIMPAMUBHU YCLY2U, NPeOaazan Om
obwunume. Hanpasen e npeaned na cvujecmeysawju paspabomky no memamukama u ca uzeeoeHu
npobiemu U Npeou3sUKamencmea nped OuSUMAaIU3ayusma Ha AaOMUHUCIMPAMUGHUME VCIYU.
Ananuzupanu ca pezyimamume om npo8edeH0 eMRUPULHO UZCTeO8aAHe, C POKYC 8bPXY CXOOCMBAmAa u
Paziuyusma, nO OMHOWEHUe HA NPOMuUYauama OUSUMAIu3ayus 6 MecmHama AOMUHUCMPAayust 8
Cesepna u FOocnua bvieapus.

KirouoBu AYMU: C-YIPABJICHUC, JUTUTAIN3alA, CIICKTPOHHN aIMUHUCTPATUBHU YCIYTH

THE ELECTRONIC ADMINISTRATIVE SERVICES OF
MUNICIPALITIES - REGIONAL ASPECTS AND DIMENSIONS

Asen Bozhikov
Abstract

The paper examines the state of administrative e-services offered by local municipalities. It reviews
existing developments on the subject and highlights the problems and challenges facing the
digitalization of administrative services. The results of an empirical study with a focus on the
similarities and differences in the ongoing digitalization of local administration in Northern and
Southern Bulgaria are analyzed.

Key words: e-government, digitalization, administrative e-services

JEL: H83, L86

BbBenenne

[pe3 nocneqHUTE HAKOJIKO TOAMHU TEMAaTta, CBbp3aHa ChC ChCTOSTHUETO HA €JIEKTPOHHOTO YIPaBJICHUE
(e-ympaBinieHue) U TPEIOCTaBIHUTE SACKTPOHHU anqMuHucTpaTuBHE yeiayru (EAY), OTHOBO Bb3BbpHA
cBosATa akTyanHocT. [IpuunHuTe 3a TOBa MOrar Aa ce ThpCAT HE caMO B HOPMaTHBHATA paMKa, IpueTa
Ha eBPOIEHCKO U HALIMOHAIHO HUBO, HO CHIIO TaKa U BbB (PAKTOPH, KaTO pazpasuiiara ce HaHAeMuUs OT
KoBua-19, xosito ce oka3a ycKOpWTen Ha TMpolleca Ha TUTHTAIHM3AINS, HE camMoO B OHM3HEC
OpraHuvsanuuTe, HO U B Hy6.]'II/IT-IHI/I$I CCKTOpP. TexHOTOrMUHUAT Hanp€aAbK W CBbp3aHaTa € HETo
JUTUTaIHA TpaHc(opMalys 10Bee 10 HOB THIT pallHOHAIH3alus B IyOIUYHUS CEKTOP, KOETO HaMHUpa
OTpaXX€HHUE B IPOMAHA Ha IMOJIUTUKUTEC M IMPOUECUTEC, KOHUTO IIPOTHUYAT TaM. 3a €-yIIpaBJICHUC B
boearapus ce roBopum ome OT HAa4aJlOTO HAa HOBOTO XWisAmosietue, HO enBsa cien 2014 romuHa ce
Ha0JII0/1aBa CHIIECTBEH HANPEIbK U U3MEHEHUS B HOPMAaTUBHATA U MHCTUTYLIMOHATTHA PAMKH.

E-ynpaBnennero ce cBbp3a C H3MOJA3BaHE HAa BB3MOXKHOCTUTE HA WHQOPMALMOHHHTE U
komynukarmonau texHosnorun (MKT) ¢ 1en ocurypsiBane Ha BUCOKA €()EKTHBHOCT Ha JICHHOCTHTE,
noJo0psiBaHE Ha OTYETHOCTTA M MPO3PAvyHOCTTa, ChKpalllaBaHE Ha Pa3XOAWTE W MUHHMHU3UpPaHE Ha
pucka ot kopymiws B anmuauctpanusra (Khan, Krishnan, & Dhir, 2020).
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[IpenocTaBsiHETO Ha EJIEKTPOHEH JOCTHII A0 WH(OpMAIMs W YCIyTd Ha TpaXTaHHTE W Ou3Heca e
ChIIIECTBEHA YacT OT e-yImpaBlIeHHETO B eaHa crpaHa. OcurypsBaHeTo Ha eQEKTHBHU H
BHCOKOKA4YeCTBEHH ITyOJIMYHH €IEKTPOHHHU YCIYTH € €JHa OT IPHOPUTETHUTE 00J1acTH Ha JIeiicTBUE Ha
Hammonannara mporpama ,Iludposa bemrapus 2025“ (MuHHCTEpCTBO Ha  TpaHCIIOPTA,
WH(QOPMAITMOHHUTE TEXHOJOTMH H chobOmeHusara, 2019). OcHoBHaTa MIBMXKEIIA CHJIA Ha e-
yOpaBleHHETO € WMEHHO TpaxkaaHckoro obmectBo ([laBmoBa, 2017). B Tasm Bpb3Ka,
TpaHchopManusATa Ha HAYWHA Ha MPEJAOCTaBSIHE HA MyONIMYHUTE YCIYTW He TPsOBa Ja ce pas3riiexa
€IMHCTBEHO KAaTO TEXHOJIOTUYEH TMPOIEC, a ChIIO TaKa M KAaTo COIMAJCH, B KOWTO poJyiiTa Ha
TpaXJaHUTE € BOJACLIa, a TEXHHUTE >KeJNaHWA ca TPEANOCTaBKa 3a IMOsBaTa Ha HOBU WM
YCHBBPUICHCTBAHE HA CHUICCTBYBALIM YCIYT'HM, KaKTO ¥ 3a IOBHIIABaHE Ha aJIMUHHUCTPATHUBHHS
KaImaluTeT, JOpH U B Hali-pasButure crpanu (ITaBmosa, 2018). ITomsuTe 3a rpakaaHuTe ¥ OH3HECA,
KOHUTO MPOU3THYAT OT TE3HU EIEKTPOHHHU YCIYTH, Ca CBBP3aHH C HAMAJIsIBaHEe Ha BPEMETO 3 U3ITBIIHEHUE
Ha ycllyraTa, CIecTsIBaHE Ha Pa3XoJd U BpeMe 3a MPHUIBIKBAHE JO OOMIMHCKATa aMUHHCTpPALUs, a
TaKa ChIIO U OBUIIIABaHE KAYECTBOTO HA yCIyrara.

Ilopanu Ta3u npuyunHa ce nojaraT CEpUO3HU YyCHIINS, KAKTO HA LIEHTPAJIHO, TaKa M HA MECTHO HUBO, 32
MpeMUHaBaHE KbM €JIEKTPOHHO aJIMHUHHCTPATHBHO OOCTY)KBaHE Ype3 M3MOJI3BaHE Ha ChBPEMEHHUTE
UKT u doxycupane BbpXy HYKIUTE, OUaKBaHUATAa U HHTepecuTe Ha norpedurenute (JAEY, 2021).
Ta3um HOBa cTparernyecka BU3US 3a €-yIpaBICHHE € HAcOYCHa KbM IIOCTHIaHE Ha IO-BHCOKA
UH()OPMHUPAHOCT Cpej TpaXKJaHUTEe M OM3HEca M MO-JeceH U ObP3 JOCTBI 10 NMPEJOCTaBSIHUTE OT
nocraBunka EAY, a B Mo-IbJIrocpodeH XOpU30HT Ce MPEABMK/IA U3TPpaXKAaHe U NMpEeMUHaBaHEe KbM
MOOWITHO eNeKTPOHHO yrpasienne (Mapkos, 2022).

IIperyien Ha chIIECTBYBAIIM U3C/IEABAHUA OTHOCHO ChcTOIHMETO HA EAY B o0mmHuTe

OOmUHUTE, KaTo MPEACTABUTEIIM Ha MECTHATA BJIACT, CBIIO CE CTPEMST KbM NpenocTaBsHe Ha EAY u
MPOCJEIBaHETO Ha JOCTUTHATOTO PABHHINE HA JAWTHUTAIU3AIUS € OT CHIIECTBEHO 3HAYCHHE 3a
OTKpOsIBAaHE Ha MPEIU3BHKATEJICTBATa, KOUTO TPsiOBa Ja ce mpeozosiest B Obaemie. B nmutepatypara
MoraT Jia ObJaT OTKPUTU pEAMIIa pa3paOOTKH, U3CICABAIIN ChCTOSHUETO Ha EAY, mpemnaranu ot
oOmHNTE. BBIpekn e B MOBEUYETO OT TAX PETHOHATHHAT acleKT He € 3acCThIIeH, T JaBaT sICHa
MpeICTaBa 3a JJOCTUTHATAaTa CTETIEH Ha pa3BUTHUE HA IUTUTAITHUTE YCIIYTA HA MECTHO HUBO M OTKPOSIBAT
MPeUYKUTEe W TPEAU3BHKATEICTBATa MpeA JWTHTaIHaTa TpaHchopmamus Ha OOIIMHCKATa
aAMHUHUCTpanus. B crnenBamara Tabnmuiia ca cucreMaTn3upaHd OCHOBHUTE M3BOJHU OT pa3pabOTKH, B
KOUTO € HallpaBeH aHaJM3 Ha pe3yJTaTUTe OT aBTOPOBU EMITUPHYHH MPOYUYBAHHS, IMPOBEIEHHU Tpe3
2022 rogunam, OTHOCHO Tipeiaranero Ha EAY B obmuHuUTE.

Ta6aumna 1: KoHcTaTanum oT npoBe/IeHN eMIIMPUYHU MPOYyYBaHUsS OTHOCHO EAY B o0mmHNTE

Bpoii
OCHOBHM KOHCTATAIIMU OT NPOYYBAHETO ABTOp/M
PECIIOHICHTH

109 o6mmmHn *  Hanuuwue Ha nBe rpynu Oapuepw mpeja ch3laBaHeTo U u3noi3BaHeTo | (JIazaposa,
(arkeTHO Ha EAY B 00IMHNTE — BBHITHYA U BBTPEIIHH. Becenunosa,
IIpOyYBaHe Mo * BepHmHUTE OapuepH, MOAPEAEHH IO HM3XOAAIIA CTeleH Ha |l ocrnoanHOB,
MeTOoJia Ha 3HAUYMMOCT, Ca: HarJlacuTe Ha rpakJaHuTe 1 On3Heca 3a nonssane Ha | & CTosiHOBa,
OT30BAJTUTE CE) EAVY u oTkposiBaiata ce CIbPKaHOCT KbM 3asBsiBaHe Ha Takusa | 2023)

YCIYyTH; PEryJaTOpHUTE OrpaHHYCHHs, CBBP3aHH C pa3dupaHe Ha
CBIECTBYBAIllaTa ~ HOpMAaTWBHA  0a3a, KOETO  BOOH 1O
HEBB3MOXHOCTTA TS J]a C€ MPUJIOKHU Ha MIPAKTUKA; KOOPAMHALMATA Ha
MOJINTUKATa 3a TPWIOKEHWE W u3moi3BaHe Ha EAY, kosto B
MIOBEYETO CIIydau He e MOIMYJISIpU3Hupa 10CTaThYHO.

* Berpemnute Oapuepu, MOAPEICHH II0 HU3XOAAIIA CTENeH Ha
3HAYUMOCT, Ca: XapakTepa Ha NPEJOCTaBSIHUTE YCIIyTHd; JUIcaTa Ha
JIOCTaThUHO KBaNMH(HUIMpAaH TEpCOHad, KOWTO pga obe3meun
BHEAPSBAHETO M Ipeaarane Ha EAY.

» OTyeTeHHM ca TIPEAUMCTBAaTa 3a OONIMHCKUTE aJIMHUHUCTPAIIWH,
MpOU3TUYAIIM OT BHeApsBaHe Ha EAY — nmoBuiasa ce nuHamukara
Ha TpoIlieca cjej IUTUTAIM3UpAHEe Ha yCiIyrata, He ce HaOJrojaBa
CBIECTBCHO nyOnmpane Ha paboraTa ©W  HapacTBaHE Ha
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OIOpOKpaTHYHATA TEKECT; HE ce TyOM KOHTaKTa C IOTpeOUTENnnTe Ha
yciyraTa, 10pH TAXHaTa o0paTHa Bpb3Ka criomara 3a 1oj1o0psiBaHe Ha
MPOLIECUTE B OOIIMHCKATA a/IMUHUCTPALIHSL.

45 obumHu »  CpaBHuTenHo cinab Hampeabk B npeiaraneto Ha EAY, karo manka | (KupuioBa &
(arkeTHO 9acT OT OOIIMHWTE MO3BOJIIBAT MABYCTpaHHa KOMyHHMKamusa c | HaiineHos,
MIpoy4YBaHe Upe3 BB3MOJKHOCT 32 €JIEKTPOHHO BPBUBAHE U IIIANIaHE. 2022)
city4yaiiHa * Hammumero Ha pa3paboTeHa cOOCTBEHA IIOJNIMTHKA, CBBp3aHa C
N3BAJIKa, JUTUTAIN3anuATa Ha OOIIMHATa, BCE OMIE HE € BB3MPHETO KaTo
cTpaTHQHUIIpaHe HEOOXOIUMOCT.
10 TOJIEMHHA HA * B oOmuHHNTE ce pabOTH aKTUBHO B 00JIaCTTa HAa AUTHTAIH3ANNATA HA
aaM. eIMHHULA U NPOLIECUTE M TMPEJOCTaBSIHUTE aJAMUHHUCTPATUBHH YCIYTH IIpe3
THII PaiOH) MIOCJIEAHUTE 3 ¥ IOBEYE FOJIMHU.
*  BB3MOXKHOCT MOTPEOUTENINTE HA €-YCIYTMTe Jia II0JI3BaT IOHE 2
METO0/1a 3a EJICKTPOHHA UICHTU(HUKALHSL.
» JIpenu3BuKaTrencrsa INpelx AWTUTAIM3AaLUsITa B OOLIMHUTE ca
CBBP3aHU C: OTpaHMYCH (MHAHCOB pecypc; JIUICA HA JOCTaThbUHO
KBaM(UINPAHH €KCIICPTH; HYKIa OT DOIBJIHUTEIHA KBAIN(DUKALIUS
Ha MepCOHAJIa M JIUIICA HA MHTEePeC KbM/HEBB3MOKHOCT 3a II0JI3BaHEe
Ha JUTHTAHUTE YCIYTH OT TpaXJaHUTe 1 OU3Heca.
* HeoOXxomuMocT OT KOpUTHMpaHE Ha YECTOTaTa Ha NPOBEKAAHE Ha
aHanM3 Ha KHOep-pUCKOBETE.
* PazpaboTBaHeTO0 Ha COOCTBEHM MOOWIIHM TIPUIOXKEHHS HE €
MIPUOPHUTET HA OOIMHUTE.
51 obmuHM = Ekcneprute B OOLIMHUTE Yy4YacTBaT aKTHBHO B o0OcwkaaHero, | (Ka3akosa,
(arkeTHO AHATM3MPAaHETO M B3EMAHETO Ha pelieHus, cBbp3anu ¢ | 2022)
Npoy4BaHe upes3 JUTUTAIU3ALMATa Ha MPOLECH U yCIyTd B OOLIMHATa, Makap 4e B
cityvaiiHa MOYTH IOJIOBUHATA OT CJIyYauTe TOBa y4acTHE Ce€ OTOENs3Ba Karo
cTpatuduuupaHa HeperyisipHo. [lono0OHa cuTyanus ce HabJ01aBa ¥ 110 OTHOIICHHE Ha
U3BaJIKa) oOMstHaTa Ha MH(OpMALKS 3a AUTUTAIU3ALMS HA POLECH U yCIyTH

C eKCIePTH OT APYTH OOIIMHU.

Pazpaborena e Meromuka 3a OICHKA Ha AWTHTAIH3ANMAATA Ha

MECTHHTE aJIMAHUCTPATUBHU YCIYTH, KaTO C€ Pa3TieKAaT BETPEIIHA

Y BBHOTHA (PaKTOPH HA TUTHTAIHA3AIUS.

3a BpHIIHUTE (PAaKTOPH C€ OTIUTAT CICTHUTE KOHCTATAITIH:

v’ B peiicTBamiata HOpMaTHBHa 6asa ce HaOIIOaBaT HM3BECTHH
MMPONYCKU MO OTHOUHICHHUE Ha OTYHUTAHEC Ha CHCHI/I(I)I/IKI/ITG Ha
MECTHUTC AJIMHUHHUCTPATUBHU CAUHUIIU, KOETO IIOCTaBsA TI0[]
W3BECTHO ChMHEHHE HEHHaTa MOJIE3HOCT W IPUIOKUMOCT 3a
Jururainu3anusra B 06H_II/IHI/ITG.

v' Twpcenero Ha EAY or rpaxuanure u GM3HECa € CPABHUTEIHO
HHUCKO, a 3HAYUTE]IHA 4YacT OT MECTHHUTE pe3ujeHTH (0coOeHO
rpakaaHuTe) HsIMaT [o0pe pa3BuTH UU(DPOBU yMeHHS U
KOMIICTEHITHH.

3a BBTpEIIHUTE CE OTIUTAT CICAHUTE KOHCTATAIIH:

v' TexHonoruuHata uHPPACTPYKTypa Ha OOIIMHATE € Ha
CpaBHUTEIHO TOOpPO HUBO OT TJIEAHA TOYKA Ha Xapayep, codhTyep
U pelleHHs 32 KUOEPCUTYPHOCT U 3all[iTa, HO JIMIICBA COOCTBEH
¢uHAHCOB  pecypc, KOHTO ma  oOe3medn  ycIlemrHaTa
JOUTUTAJIM3ALS.

v' Jluncea mocTaThueH OpOM COOCTBEHHM EKCIEPTH, KOWTO 14
peaau3upaTr YCIEUIHO IPOLECHTE [0 JAUTUTAIM3ALMs, HO €
MOJIOKUTENEeH (AaKTBhT, Y€ CPABHUTEIHO ToJiiMa 4YacT OT
CIy)KATEIIUTE TaM HWMaT Hariaca KbM IIOBUIIaBaHE Ha
KBaJTU(PUKAIHATA, 32 JIa MOTaT Ja paboTsIT ¢ HOBHUTE JUTHTAIHU
peLICHUsL.

v TlputecHenue Oyau pe3yNTATHT, Y€ HE TOBEYE OT MOJOBUHATA OT
npeyiaranuTe Ha morpeourens EAY ca aurmranmsmpaHu B
pe3yJiTar Ha NPOBEX/IaHe Ha Ipe/IBapUTEsIeH aHaIu3 1 OOMUCIISIHE
Ha ONTHMHU3AIHUATA Ha paOOTHUTE MPOIIECH.
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CxX0/IHH 3aK/II0UYCHHUS Ca HalPaBEHHU M MPU U3CJCABAHE Ha HUBOTO HA JUTHTAIM3AIMS HA OOIIMHCKUTE
YCIIyTH, OCHIICCTBEHO B paMKHUTE Ha MPOCKT Ha bhirapckara ThProBCKO-MIPOMHUIIICHA TajaTa, a
uMeHHo - npoekt BGO5SFOP001-2.025-0106-C01 ,,JIururamHa nemMokpaiust B naeiicteue. B Hero
00aye aHKETHU KapTH ca U3MPATCHU KaKTO Ha CITy>KUTENH B oOmmHara (1octaBurk Ha EAY), Taka u Ha
OusHeca W Ha TpaxaaHuTe (MOJI3BATENM HA TE3W YCIYTH) C Ie] MOJydaBaHe Ha oOpaTHa BPb3Ka U
CBOCBPEMEHHO OTKPHMBAHE HA TPOIYCKU M HECHOTBETCTBUs. M3Bamkara BkitouBa 118 oOmmnM, a
pe3yaTaTuTe OT MPOBEACHOTO MPOYYBAHE MOTAT Ja ce OOOOIIAT B CIICAHUTE HSAKOJNKO acleKTa
(bparapcka ThProBCKO-IIpOMHUIILICHA mTanaTa, 2022):

u C’bHIeCTBYBa MMpaBoONpONOpHHOHAIHA 3aBUCUMOCT MCKAY I'OJICMUHATA Ha 06HII/IHaTa n CTCIICHTA,
A0 KOSATO € JOCTUTHAJIa JUTUTAIN3aluATa Ha IpEajIlaranuTe yCIIyru.

» Hamuumero Ha OOIIMHCKA Mporpama 3a JWTHTAIW3AIMS WM JPYr MOJ00EH YIpPaBICHCKU
JIOKYMEHT TIpe/Irosara, 4e¢ oOIIMHAaTa € B IMO-HAIIPEIHAN €Tall Ha JUTUTATU3aIUs U pe/iaraHe
Ha EAY.

» [lpe3 mociemHuTe TOOVMHM AWTHTANM3ALMATa B OOLIMHUTE € HAcOYEHa IPEJUMHO KbM
yJIeCHsIBaHE Ha JIOCThIIA 3a mossBarenuTe Ha EAY, kakTo M 3a aBTOMaTH3alMs Ha BbTPELIHU
pabotHu mpouecu. OT cBosl cTpaHa obaue rpakJaHuTe U OHM3Heca He ca M3IMOJI3BAIM aKTHBHO
T€3U yCIyTH, KaTo CpeJi OCHOBHUTE MPHUYMHH 3a TOBA C€ MOCOYBAT JIUIICATa HA JIOCTaTh4HA
nH(GOPMHUPAHOCT 3a TpenocTaBiHnTe EAY, HemoBepreTo B TAX W MPEKaJeHO OTrPaHUYCHOTO
nopT¢HOINO OT NpeUIaraHu yCIyTH.

= Jlangemusita or KoBuna-19 ce oka3Ba CBIIECTBEH KaTadW3aTOp 3a Ch3/IaBaHETO HA HOBHU
aJIMUHUCTPATUBHU YCIIYTH U BbBEXKIaHE Ha HOBH TEXHOJIOTHH, TIO3BOJISIBAIIN OCHIECTBIBAHETO
Ha paboTa OT Pa3CTOSHHE 32 OOITMHCKUTE CITYKUTEIIH.

" E(beKTbT OT JUTHTAJIM3NUPAHCTO Ha MPCJIaraHuTe aAMUHHUCTPATUBHU YCIIYT'H, KaAKTO U TAXHOTO
Ka4€CTBO C€ OLCHABAT MO3UTUBHO OT BCUUKUTE TPU I'PYIIA PECTIOHACHTH.

= Cpen mNON3UTE OT JUTHTAIN3HPAHETO HA AJAMHHUCTPAaTUBHUTE YCIYyTH CE€ MOCOYBAT:
ChKpalllaBaHe Ha BPEMETO 3a IPEJOCTaBsHE/IONyuaBaHe Ha yciyrara, HOBHIIABaHE Ha
Ka4ecTBOTO U MO-Obp3usi 0OOMEH Ha JIaHHH MEXY YYaCTHHIIUTE B TIpoleca.

= JIururaau3upaHeTo Ha aAMUHUCTPATUBHUTE YCIYT'H KpUE U MIPEAU3BUKATENCTBA, CPEIl KOUTO Ca
W3THKHATU: JMTUTAJlHA HETPaMOTHOCT HAa TPaXIaHWTE;, TEXHOJOTMYHH MPOOJIeMH;
HEJ0CTaThYHU (PMHAHCOBU BBH3MOXXKHOCTU 3a MOJUIbpKaHe Ha ycroiumBu EAY; nunca Ha
kBanmuupan nepconai, ocooeno UT crennanucty; HexenaHue Ha TPAKIAHATE 32 MTOJI3BAHE
Ha EAY; EAY He ca NoAxoasmio NPOSKTHpaHW, Taka d4e na ObJaT W3MOJ3BaHU U OT
MapriuHaJIM3UPaHN TPYIH OT Xopa (Bb3pacTHHU, XOpa ChC CHENHAIHU MOTPEOHOCTH, COIMAITHO-
ciabm).

HampaBenusT 0030p Ha pa3paboTKH, pa3riIeKIaly MPOLECUTE 110 JUTHTAIN3ANUs B OOMIMHHUTE U
npenoctassiaeto Ha EAY, naBa ocHoBaHue ja 0000muMM, de ce HaOmoJaBa HallpeabK B Ta3H MOCOKA.
Jlo M3BecTHA CTENEeH TOH € pe3yJiTaT M OT MOBCEMECTHATA TUTUTAIIM3AIMS, HACTBIIIA B PE3yNTaT Ha
nangemusta or Kosua-19 (KamueBa, 2020). Bwvnpexu ToBa, BCe OlIe ce OTYMTAT CHIIECTBEHH
MPeIU3BUKATEICTBA, HA KOUTO TpAOBa Jla ce oObpHE CEPHO3HO BHHMAaHHE, KaKTO OT BJACTUTE Ha
MECTHO, Taka W Ha IEHTPAIHO HUBO. JIWIicaTa Ha WHTEpeC Ha rpakmaHuTe u Om3Heca KbM EAY He e
pe3yaTar camMo OT HHMCKaTa LM(pOBa I'pPaMOTHOCT Ha HAaceJeHHWEeTO, Thil kaTo bbiarapus e Ha
npeanocieano Msacto B EC o nmponeHT oT HaceneHueTo ¢ none 60azoBu uudpoBust ymenus ¢ easa 31%
(European Commision, 2022). Ta3u He3aMHTEPECOBAHOCT BEPOSITHO € TPOJMKTYBaHA M OT
HEJIOCTaThYHHUTE HHPOPMAIIMOHHH KaMITaHUH, KAKTO U OT JIUTIcaTa Ha JocTaTbuHo EAY ¢ BE3MOXKHOCT
3a JBYIIOCOYHA KOMYHUKalMs. B Hay4yHaTa nuTeparypa Beue ce rOBOpPH 3a IPEeMHUHABaHEe OT MOJIEN Ha
nouckBane Ha EAY (pull) xbM momen na m3npamane Ha EAY (push), koeTo ce BB3mpHeMa Karto
npoaktuBHa Mspka (Scholta & Lindgren, 2023). IIpoGieMbT ¢ OCHI'YpsSBAaHETO Ha KBATU(UIMPAH
NepcoHan B OOMIMHUTE € OIIe MO-ChIECTBEH. YOBEMIKHAT KamuTal € (akTop OT M3KIIOYUTETHO
3HAYEHHE M 3aeMa BaKHO MSCTO B LSUIOCTHHUS mporec mo aurutanusanus (Kupmnos & Kasaxosa,
2022), 3amoro Ta He Moxe aa ce cayun camo ¢ UKT. Heobxoammu ca xopa ¢ YMEHHUS U TUTHTATHH
KOMIIETEHIINY, KOMTO Ja aHalu3upaT W ONTHMHU3UpAT JeicTBAIIUTE pPaOOTHH MpOLECH U Ja
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WMILIEMEHTUPAT HOBUTE TEXHOJIOTHH, 3a JIa Ce TpeIocTaBsAT kadecTBeHn EAY. 3aenHo ¢ ToBa TpsOBa
Jla Ce MMa TIPEIBHI, Y€ PA3BUTHETO HA €-YCIIYTUTE B OPraHU3ALMUTE OT Iy OJIMYHYSI CEKTOP MMa CBOUTE
CHCIM(UKY U CE pa3liInyaBa B M3BECTHA CTEIICH OT Pa3BUTHETO HA €-yCIyTUTE B OM3HEC OPraHu3aIlluuTe
(bonesa, 2020). He Ha mocimeqHo MICTO, OOIMUHCKATE aAMHUHUCTPAIIAA OTYUTAT, Y€ pasIojarar cbe
CpaBHHTEIHO 100pa 00e3MeYeHo T OT Tie/lHa TOYKa Ha Xapayep U codTyep, HO TpOAbDKaBa Ja ce
Ha0JII0/]aBa TEHICHIUATA KOMIIFOTPUTE OT BHCOK KJIaC Jia ca Pa3MoJIoKEHHU NPEIUMHO B IICHTpaTHATA
aJMUHKCTpanusi 0e3 Ja ce B3eMa I0J BHHMaHHE OOCTOSTEICTBOTO, Y€ WMEHHO MECTHHUTE
aJIMHHHCTPAIINU Ca OCHOBEH JIOCTaBUYMK Ha aIMUHUCTPATHBHU yciuyru (MuHuCTEpCKH chBeT, 2022).

Teputopuajnu pa3auyus npu npeajaaranero Ha EAY mexay Cesepna u IOxkna
bbarapus

Cren u3BBpILEHUA MPErJie] Ha ChCTOSIHAETO Ha AUTHTANN3aUATa Ha OOIMHCKUTE aIMUHUCTPATUBHU
yCIIyTH, B HACTOSIIIIaTa TOYKA € HalIpaBeH OIHUT Jja C€ OTKPOAT CXOACTBATA U PAa3INUUATA [0 OTHOLLIEHHUE
Ha TO3U Ipolec B MecTHaTa anMuHucTpanus B CesepHa u OxHa bbarapus. 3a ueiaure Ha aHanusa ca
00XBaHATH [Ba MacuBa OT JAHHHU: OOIIOJOCTBHIIHK JAHHU OT HE3aBHCHMH HM3TOYHHUIM M JaHHU OT
IPOBEICHO COOCTBEHO AHKETHO IPOYyYBaHE.

WnTepec 3a HAcTOSMIOTO H3CiEABaHE MpPEACTaBIABA WHAMKATOPBT ,,Pa3BUTHE Ha ENEKTPOHHOTO
MIPABUTEIICTBO™ OT pasfeln ,,AIMUHHUCTpANUA " Ha PETYISIPHOTO M3cienBaHe ,,PerunoHanan mpoduim:
MOKA3aTeJN 3a Pa3BUTHE”, KOCTO MPEI0CTaBs HH(OPMAIUs 32 pa3BUTUETO Ha obOiactute B bearapus.
CriomeHaTusT MoKa3ares JaBa Bb3MOXHOCT Ha MECTHUTE BJIACTH Jja HAIMPABIT CaMOOIIEHKa OTHOCHO
CTEIeHTa U 00XBaTa Ha MPEJOCTABSIHUTE OT TAX €JIEKTPOHHU yciyru. CkanaTa 3a oLeHsIBaHe € OT 1 110
4, a KOJIKOTO TO-BHCOKA € OLIEHKaTa, TOJIKOBA [0-100pe ca pa3BuTh npeanaranure EAY.

OueHka
NINININININININININI LWL LWLWWWWWWW S
OFRNWAUINNICO O N WA UINIWLO
OOOOOOOOOOOOOOOOOOOOO

CeBepHa bbarapua = = = « [O)xHa bbarapus

Source: UTIN, Pernonanuu npodunu (Www.regionalprofiles.bg) u usuucnenus na aBropa

®urypa 1: Onenka 3a pa3BUTHETO Ha €IEKTPOHHOTO MPABUTEICTBO MO Teorpad)CKu paiioHu

Ha ¢wur. 1 e npencraBeHa olieHKaTa 32 HUIBOTO Ha Pa3BUTHE HA €IEKTPOHHOTO MPABUTEIICTBO 32 TIEPHOJT
ot 10 roguan. BumHo €, 4e HAMa CHINECTBEHH Pa3Inyus IIPH CaMOOIICHKATa Ha TIpeocTaBsianTe EAY
or mectHute Biactd B CeBepHa M lOxHa bbarapus. Tosu (akr He e HeouakBaH ¢ OrJie[ Ha
LIETICHACOUCHO IMPOBEXKIaHATA €BPOIEHCKA U IbpKaBHA MOJUTUKA B Ta3U HACOKA MPE3 IMOCIETHUTE
roguuu. Kato nmombiiHeHHE KBbM TOBa MOXeE Jia ce otdeTe, ue oT 2020 rognHa CTOMHOCTUTE HA TO3HU
WHAWKATOP 3a JiBaTa reorpadcku paiioHa ca mouty uaeHTHYHU. ChIIEBpEMEHHO 00ade, M3XO0KIaNKu
OT IIbPBUYHUTE JAHHU TI0 00JIACTH, C€ OTKPOSIBAT U3BECTHU pasznuuus — obnactu kato Bunun, [Inesen
n Cunmcerpa Genexar cepro3eH HanpenabKk npu npeqiarane Ha EAY, nokato TakuBa xato Krocrenanm,
Sm6on m Ilazapmkuk He maBaT SBHA WHIWKAIMS 3a CHCTEMHO IOBHINIABAaHE HA CTOWMHOCTTA HAa
nokazarens (bomrHakos & Kazakosa, 2022).

54



3a menuTe Ha MPOy4YBaHe Ha ChCTOAHNETO HA EAY B oOmmHUTE € MPOBEACHO EMIIMPUYHO H3CIICABaHE
B mepuoaa snyapu-espyapu 2023 roguna. PazpaboreHara aHkeTa BKIIIOUBA METHAJAECET BHIPOCA,
KOMTO ca OOCIMHEHM B IMET Tpynu. AHKETHaTa KapTa ¢ Aururainusupana ype3 Google Forms u e
pasmpareHa A0 eIeKTPOHHUTE aapecy Ha BCHUKH 265 oOmuHu B cTpaHara. [lomyyern ca 86 KOpeKTHO
MOITBJIHEHUTE AHKETH OT oOmuHckn agmuuucTpannd (45 or Cesepna bwarapus u 41 or IOxnHa
bwarapus), koeto mpezacraeisiBa 33% OT reHepanHaTa ChBKYIHOCT. Pe3ynTaTture OT MpOBEICHOTO
OHJIAITH MPOyYBaHE ca pasriieaHd MO-ACTAHITHO B CIEABAIUTE HAKOIKO ab3aria.

100%
90%
80%
70%
80%
50%
40%

100%
90%
80%
70%
60%
50%
40%

100%
90%
80%
70%
60%
50%

40% 30% 39,02 30%
Yo
30% 200% | 31 ’ 20%
20% 10% 10% 13,33
10% 0% 0% % 122%
0% 9,76% CeeepHa HOsiHa CeeepHa HOrHa
CesepHa WO Bvnrapua Bwnrapus Brnrapus Bwarapus
Bonrapun  Bonrapua M cencku TR paiioH Wie e ofnacTeH UeHTbP
Oronsma OcpegHa Mmanka Orpapcky TUN paioH OobnacTeH UEHTBP
a) 6) B)

Source: ABTOpOBO U3CIIeIBaHE

®urypa 2: [Ipodun Ha peCIOHAEHTHUTE 110 OTACIHH IIPU3HALH

Ha ¢ur. 2 e mpencraBeHa kpaTka XapakTepUCTHKa Ha NMpoduia HA PECIIOHACHTUTE 110 HSIKOJKO
npu3HaKa — kateropust Ha obmuHaTa (¢ur. 2a), Tun paioH (dur. 20) u ganu e obnacter HeHTHP (Pur.
2B). I'pynupaHero Ha OOIIMHHUTE 1O KaTeropuu ce Oazupa Ha Kateropusaims Ha HarmonanHo
capyxenue Ha obmmuute B Peny6snka bearapus (HCOPB), kosiTo Te M3noa3Bar npu METOAMYECKH
pa3paboTku, HoMUHAIMH U Ap. B Crparernmueckus miaH 3a pa3BUTHE HA 3€MENEIMETO M CEJICKHTE
paiionun 2023-2027 r. Kato ,,CeICKU paliOHH" Ce ONPECIIAT OOIIMHUTE, B KOUTO HAMA HACEJICHO MICTO
¢ Hacenenue Hay 15 000 pymiu.

BunHo e, ue B HabmIogaBaHaTa CHBKYITHOCT OT PECTIOHICHTH PUCHCTBAT aJIMUHUCTPATUBHU €IHHUIIH
OT BCHYKH TpyIH, KakTo Majku (10 20 000 xwurenu), Taka u cpeanu (mexay 20 000 u 60 000) u ronemu
(mam 60 000 >xuTeNnn); KaKTO OT TPAJICKH, TAKa U OT CEJICKH THII PaliOH; KAKTO OT O0JIACTHUTE IIEHTPOBE,
Taka ¥ OT MPOBHHIUATHK O0IMHU. [1o TO3M HaumH HAOMOJaBaHATa CHBKYITHOCT O0OXBaIla Pa3InyHU
KaTeropu OOLIMHKM M JaBa IMpeJCTaBa 3a Pa3BUTHUETO Ha €-yIPAaBJICHHETO HAa Pa3IMYHM HUBA U B
pasnuuHu acriektu 3a o0mmanTe B CeBepHa u FOxua bearapus.

3arBbpxaaBa ce (PakThT, YCTAHOBEH M B NMPEIXOAHU H3CIEIBaHU, Ye nona3Batenure Ha EAY Hsamar
CepHO03eH MHTEPEC KbM TSIX. 3a TOBA CBHJICTEIICTBAT OTTOBOPUTE Ha BHIIPOCA, CBHP3aH C YeCTOTaTa Ha
MoJTyJaBaHe Ha 3asBKH 3a OHsIaiiH yciyru. B Hag 70% oT ciayyanTte peclioHAEeHTHTE OTTOBapsIT, Y€ TOBA
ce CllyyBa CPaBHHUTEIHO PAAKO, KATO CTOMHOCTHTE MMaT M3BecTHO pasnuume - 71,11% 3a CesepHa
Bwarapus u 78,05% 3a FOxna benrapus. Benpeku ye yactta Ha rpaxJaHuTe 1 OM3HEca, KOUTO MOJI3BAT
T€3W YCIYTH, HE € ToisiMa, oOpaTHaTa BpB3Ka, KOATO T€ MPEJOCTaBAT B MO-TOJSIMATA CH 4acT €
MOJIOKHUTENHA T.€. MOJ3BaTeUTE ca JOBOJHM OT HamnmuHute EAY, kaTo Tyk ce HaOmoaaBa no-n1o0sp
pesyunrar 3a CeBepHa bwirapus (¢ur. 3a). ToBa 10 HAKBAE MOXE J1a ce OOBBpKE M C pe3yJsTara OT
HaIPaBeHHUs 110 TOPE aHaJIN3 Ha ITOKA3aTels 32 Pa3BUTHETO Ha EJIEKTPOHHOTO MTPABUTEIICTBO, TP KOWTO
orieHkara 3a npexoctaBsaute EAY B KOxxna bearapus Bce ormie € mo-HuUCKa OT Ta3u 3a CeBepHA
boarapus. CrieBpemenno nomnsparenute Ha EAY B HOxHa bearapus ca no-CkJIOHHU 12 CUTHAIU3UPAT
IIPU HEPEIHOCTH WK MPOOIEMH MPH U3IMOI3BaHE HA CHOTBETHUTE EIEKTPOHHU YCIIYTH.
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HO>xHa Bbnrapus 58,54% | 14,63%
CegepHa Bvnrapus 66,67% 2,+
0% 20% 40% 60% 80% 10(

DOO6patHata Bpb3ka OT NOTPEGUTENUTE Ha e-ycryri B Mo-TonAMarta cu vac
€ NoNoXMHTenHa

OlMoTpebuUTennTe CPABHUTENHO YECTO CUIHaNU3MPAaT 3a HEPEAHOCTH UMK
HPOEJ'IEMH NRW U3NON3BAHETO Ha e-ycnyru

B He nony4aBamMe TakaBa UMK ako NONYYUM € MO-CKOPO HEraTUBHA

a)

KOsxHa Brnrapua

24,39% | 60,08% 14,63%

CepepHa brnrapus 46,67% | 42,22% 1,11%

0% 20% 40% 60% 80% 10¢C

DOGLL[HHETE aKTUBHO nNpeanara W U3NbNHABa NekKTPOHHW
AOMUHUCTPATMBHWA YCNYrH

OOBuuHaTa “Ma NopThonKUo OT e-ycnyru 3a rpaxaaHn U BusHec, Ho
M3NBLNHABAHETO UM € NO-CKOPO PAAKOCT

BOGBuMHaTa He NpeAnara W3LANGC eneKTPOHHW afAMUHWUCTPaTHBHU YCyri

B)

HOxHa Benrapus 24,39% | 43,90% 31,71%

57,78% 26,67%

CesepHa Bvnrapus  15,56%

0% 20% 40% 60% 80% 100

|:|,D,a. CYKWTaM 4e no-rofnfAmMarta 4acT OT rpaKaHuUTe NecHo Ce CNpaBAT B
AavriTanHa cpefa

OHeronsma YacT oT rpaxjaHnTe npuTexasaT HY>KHUTE JurutanHi yMmeHusa

H[lo-ckopoHe

6)
tO>Ha Brnrapus 36,569% ‘ 51,22%
CepepHa Brnrapus 64,44% ‘ 28,89% 6,67
0% 20% 40% 60% 80% 10(

O/[]a, NPUTEKABAT HYXHUTE KOMNETEHUMW U YMEHUS 3a paBoTa B AuruTanHa
cpega

OHe, Ho MMaT Harnaca 1 >KenaHue ga NPeMWHaT CLOTBETHOTO OBYyqEHWe U
NOAroToEKa

HHe, U HAMAT >KenaHue Aa ﬂpH,D,OEHEaT HOBMW YMEHWA Ha TO3W eTan

r)

Source: ABTOPOBO U3CIICIBaHE

®@urypa 3: TepuTopralIHU pa3Inyiusl, CBbP3aHU C JUTUTAIH3ALUATA HA aIMUHUCTPATUBHHUTE YCITyTH

[Mony4yeHuTe pe3ynATaTd MO OTHOLICHUE HAa HEOOXOAMMHUTE TUTHUTATHH YMEHHUS Ha TPaKIaHHUTE 3a
notpebsBane Ha EAY, nemoHcTpupar, ye TakMBa IO-CKOPO JIMICBAT HJIM CaMO MaJlka 4acT OT
rpaxaanute ru nputexanar (dur. 36). OTyeTeHH ca BUCOKH CTOWHOCTH, KakTo 3a CeepHa (84,44%),
taka ¥ 3a FOxna Bovarapust (75,61%), koeTo OTHOBO MMOCTaBs Ha JHEBEH pel BbIIpoca 3a
HEOOXOJIMMOCTTa 3a IOBHIIAaBaHE Ha IU(POBUTE YMEHHUS U KOMIICTCHIMM Ha TPaXKIaHUTE, KaTo
Npe/NOCTaBKa 3a yCIeIHa pealn3alys Ha e-yIpaBieHHe B cTpaHaTta. FIHTepecHa € KOHCTaTalusTa, 4e
MOYTH €IHA YETBBPT OT CIYKUTEIUTE OT OOLIMHCKHUTE aaMuHHUcTpauuu B FOxHa bbarapus ca Ha
MHEHHE, Ye MO-TOJsIMAaTa 4acT OT TPaKJaHUTe MOTaT Ja Ce CIPAaBAT YCIENIHO C JUTHTATHUTE YCITYTH.

AHanu3bT Ha O0OOIIEHUTE MAaHHW 332 BBIPOCA, CBHP3aH ¢ MOPT(OIMOTO OT mpeiaranute EAY u
TSAXHOTO M3IBIHEHUE, 1aBa OCHOBaHME Ja ce TBbpAM, 4e oOmmauTe ot CeBepHa bearapus akTuBHO
mpeiarat u u3mbIHaBaT EAY, 10kaTo ToBa € mo-CKopo psAAKocT 3a Te3u B FOkHa bearapus (¢ur. 3B).
[IputecHenue Oyam KoHcTaTamusTa, e Bce omie Han 10% oT aHKeTHpaHUTE OT JABaTa reorpadckKu
palioHa He mpeayaraT M3IUIO EIIEKTPOHHU YCIYTH, KOETO Ce€ SBsBa NpedyKka IMpes ycIemrHaTa
peanu3ainys Ha IUrHTaIr3ausaTa B OOIIMHCKATa aJIMUHUCTPAIIHS.

[Monoxxurenen e ¢akThT, ye okojo 80% OT pecrnoHASHTHTE ca OTOESA3alM, Y€ BbB BBTPEIIHATA
HOpMaTHBHA ypea0a Ha ChOTBETHATAa OOIMHA Ca 3aCeTHATH BBHIIPOCH 3a MpeaocTaBsHeTo Ha EAY, a
okoJio 14% neMOHCTpHUpaT TOTOBHOCT 3a aKTyallu3allusi Ha BBTPEIIHU JOKYMEHTH C IeJ Ja ObaaT
periaMeHTHpaH! U BBIIPOCHTE 3a IpenocTaBsiHe Ha EAY. PeructpupannTe cTOMHOCTH IO TO3U BBIIPOC
ca moutu uaentruHu 3a CeBepHa (77,78%; 13,33%) u HOxna Bearapus (80,49%; 14,63%).

Ha To3u eran npemMuHaBaHeTO KbM MOOMIIHO €JIEKTPOHHO YIIPaBJICHUE MOXKE Ja Ce OIPEeAEIIH I0-CKOPO
KaTo MoXeJlaHHe, OTKOJKOTO KaTo peanHocT. Okono 30% OT aHKeTHpaHHUTE M OT JIBaTa reorpagcku
paiioHa ca Ha MHEHHWE, Ye Ha TO3W €Tall He € He0OXOAUM JOCTBII 0 Tpemiaranure ot Tsax EAY upe3

56



MOOHITHO IIPUITIOKCHHUC. B’LHpeKI/I TOBa PEIYJITATUTE IMMOKa3BaT, 4Y€ € HAJIMIEC KECJIaHUC 3a BKIIFOUBAHE U
IMMOJI3BAaHE Ha TC3U YCIYTH IIPE3 MOOHIHA IMPUWJIIOKCHHUA, 4 Ha TO3U CTall O6HII/IHI/ITC OoT CeBepHa

bwirapus ca B Majiko mo-HampeaHana ¢aza 3a MpefocTaBsiHe Ha TakuBa arumkauuu (22,22% cpeury
14,63%).

HannureTo Ha kBanmuUIMpaHd Kajpu, KOUTO MPUTEKABAT YMEHHS W KOMIICTCHIIMHM 32 paboTa B
JUTUTAIHA CPeJia € OT ChIIECTBEHO 3HAUCHUE 32 KQUEeCTBEHO MPEIOCTaBsIHE U U3NbiiHeHUEe Ha EAY ot
obmuuauTe. [To OTHOIIIEHVE Ha TO3H BBIIPOC C& HAOIIONABAT CHINECTBEHU pa3innyus Mexay CeBepHa U
Oxua Bwirapus (dur. 3r). Okasea ce, ye cuyxwurenure oT obmuauTe B HOxHa Boearapus He
MPUTEKABAT HYKHUTE TUTHTAITHA YMEHISI, HO UMAT JKEJIaHUETO U Hariacara Ja IpeMUHAT ChOTBETHUTE
00y4YeHUs ¥ TIOJIrOTOBKA, KOUTO J1a MOBUINAT TEXHUTE KOMIICTEHITMH 3a pa0oTa B qUTHTAIHA cpena. B
Ta3u Bpbh3Ka OTHOBO TPSIOBA Jla MOTYePTaeM ChIIECTBEHOTO 3HAYCHUE HA BBIIPOCA 32 HEOOXOJUMOCTTA
OT HEMPEKbCHATH OOYYCHHS Ha CIY)KHTEIIMTE B OONIMHUTE W OTACISHETO Ha JIOCTAThYCH (PMHAHCOB
pecypc 3a opraHu3upaHe WK NocellaBaHe Ha TakuBa 00yYUTETHH KypCOBE M CEMHHAPH.

IIpencraBeHuTe NaHHM M aHAIW3M CBHICTEICTBAT 3a CHIIECTBYBAHETO HA PEAJICH HANPEIBK IO
OTHOLICHUEC Ha JUTHUTAIM3aludATa Ha aIMUHUCTPATUBHUTC YCIYTH B O6IIII/IHI/ITG " pa3sBUTHUETO HaA €-
ynpasneHnero B bwiarapus. EAY ca mbTs KbM MOCTUraHe Ha MO-100po, MO-0bP30 U MO-Ka4eCTBEHO
aJIMUHHUCTPATUBHO OOCIy)XKBaHE Ha TpaXJaHUTE M OHW3HEcCa OT MECTHaTa aJAMUHHCTpPALHs.
CrpI11eBpeMEHHO NpeJ TAXHOTO aKTUBHO MpeAiaraHe U U3MO0I3BaHe BCe OIlle MPOIBIKaBaT J1a CTOST 1Ba
ChlIecTBeHH npobiema. Ha mbpBO MACTO, CpaBHUTENHO cIa0OTO ThpPCEHE HAa TE3U YCIYTH OT
rpaxJaHuTe ¥ Ou3Heca, OMJIO TO MOpPaay HE3aUHTEPECOBAHOCT, HE3HAHUE, HEAOBEPUE MM OTCHhCTBHUE
Ha TUTUTATHU YMEHUS U KoMIleTeHIuH. Ha BTopo MsICTO, HeIOCTUT'BT Ha KBATM(HULUPAHU EKCIIEPTH B
OOIIMHCKAaTa aJIMHUHHUCTPAIHS, KOCTO OT CBOSI CTpaHa 3aTpyIHSBa HOPMAIHOTO MPOTHYAHE U JIOPH
3a0aBsi mpoLeca 1o AUTUTanu3alys Ha IpeajaraHuTe aiMUHUCTPAaTUBHU yCIyTH. B nonbiHeHne KbM
[TOCOYEHOTO, AOKIAIbT YCTAaHOBABA CBIIECTBYBAHETO HA HM3BECTHH DPETHOHATHM pa3iav4dusi IO
OTHOUICHUE HA AUTHTANN3AIMITA Ha yciyrute B oomuanTe oT CeBepHa u FOxHa benrapus. Benpeku
TOBA, T€ HE Ca TOJIKOBA CHIIECTBEHH, a HA0JII01aBaHUTE MOJIOKUTEIIHN TeHICHIINH MOXKeE J1a Ce IPUeMar,
KaTo M3TOYHHMK HA ONTHUMHU3bM, 3a JABIKEHHE B IPABHJIHATA MOCOKA — KbM JWTHTAIU3UPAHE Ha
aJIMAHUCTPATUBHUTE YCIYTH.
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Pe3iome

B Ooxnaoa e uzcneosano evzoelicmeuemo Ha OUSUMAIU3AYUSAMA U MEXHOLo2uume 6 obiacmma Ha
QuHnancosume nazapu, 3aCmMpaxo8aHemo U UACMHOMO NEHCUOHHO ocuzypssane. H3zeexcoam ce
OCHOBHUME ROJI3U OM OUSUMATHUIME MEXHOLO2UU U MEXHUME NPUTONCEHU.

KmouoBu aymm: oueumanuzayus, (uHancoe cekmop, puHmex, mexHonio2us HA pasnpeoeireHamd
Ccuemo8o0Ha KHU2dA.
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DIGITALISATION IN THE FINANCIAL SECTOR

Aglika Kaneva
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.
YBoa

Texnonoruute u UQPpoBHU3AUATa OBP30 MPOMEHAT HAUKMHA, 10 KOWTO (QYHKIMOHUPA (PMHAHCOBHST
cexTop. IHOBATMBHWUTE NPUIIOKEHHUS HA IUTHTATHUTE TEXHOJIOTUH 38 QMHAHCOBHU YCITYTH, WK (DUHTEX,
ce W3MOJ3BaT 3a NMPOMsHa Ha uHTep(eiica Mexay (DMHAHCOBHUTE TOTPEOUTENN M JTOCTABYUIIUTE HA
YCIIyTH M CTIIOMAraT 3a Moj00psABaHe Ha KOMYHHKAIUATA C MOTPEOUTENUTE U MOBUIIABAHE HA TAXHATA
aHraXUpaHoct’.

HoBute 1 HOBOBB3HUKBAIIM TEXHOJIOTHH, KOUTO C€ MPHJarat BB (DMHAHCOBHUTE yCIyTH, BKIIOYBAT
TEXHOJIOTHSTA Ha pasmpeseienara cueroBoana kaura (DLT), rogemu naHHu, MHTEPHET HA HEIIaTa
(10T), u3uucnenust B obsak, U3KycTBeH MHTENICKT (Al), OMOMETPUYHHM TEXHOJOTHH U Pa3lIMpEeHa H
BHUpTYyaJlHa PEATHOCT. MHOro OT T€3U TEXHOJIOTMH Ca B3aUMHO 3aBHUCUMH. Hampumep, U3KyCTBEHUST
WHTENIEKT Ce pa3BHBa OllarojapeHrie Ha rojieMUTe JaHHU, U3YUCIUTETHUTE 00aly U Bce MOBeYe Ha
UHTEPHET HA HellaTa’,

HoBuTe ¥ HOBOBB3HUKBAIM TEXHOJIOTUM W TEXHUTE MPUIOKEHUS BHB (HHAHCOBUTE YCIYyTH HMaT
MOTEHIIMANA JIa TIOBJIUSASAT HA MHOXECTBO aCIEKTH B OOJIACTTA Ha ()MHAHCHUTE, BKIIOUUTEIHO HOBH
OM3HEC MOJENI U MPOAYKTOBU TU3aiHU, KOHKYPEHLUsI, OnlepaTHBHA €(h)eKTUBHOCT, TOCPEIHNUYECTBO,
JOCTBITHOCT, AaHTKUPAHOCT HA MMOTPEOUTENUTE, CKOPOCT, aBTOMATH3aIIMsI, aHAIN3H, IOBEPUTEITHOCT U
MPO3PauHOCT M PHCK 3a JUTUTAIHATA CHT'yPHOCT".

OcHoBHaTa 11eJ1 Ha JIOKJIa/1a € Jia Ce U3CiIeBa TUruTaau3auusiTa BbB (PUHAHCOBHUS CEKTOP.

3a J1a ce peanu3upa LeNnTa, B JOKJIaa Ce OuepTaBat CICAHUTE KOHKPETHHU 331a4u:

1. AHanu3 Ha BIMSTHUETO Ha JUTUTAIH3ALUATA BbPXY (UHAHCOBUS CEKTOP.

2. [IpencraBsiHe HA HOBUTE TEXHOJOTHH U TEXHUTE MPUIIOKEHHSI TPU PUHAHCOBUTE YCITYTH.

! See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 3
2 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13
% See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 8
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3. M3cneBaHe Ha TOJN3HUTE OT JUTUTATHUTE TEXHOJIOTHH U TEXHUTE IPUIIOKEHHUSL.

OOEKT Ha W3CJIEeIBAHETO € AUTHTATU3aIUsATa BbB (pruHAHCOBHS CekTop. IIpeamer Ha U3cieBaHETO ca
MPWIOKEHUATA HA HOBUTE TEXHOJIOTUH NMPU (PHHAHCOBUTE YCIYTH.

OcHoOBHaTa Te3a Ha M3CICIBAHETO €, Ye HOBUTE TEXHOJIOTHH M TEXHUTE MPHUIIOKCHUS 3HAUUTEITHO II1e
ToA00PAT ePeKTUBHOCTTA HA JIeHCTBHE HAa (DMHAHCOBHUS CEKTOP.

Onpenesienns 3a guHTEX

Hsikon onpenenenust 3a GUHTEX BKIIIOYBAT:

- "HOBOBB3HUKBALIX [IU(PPOBH TEXHOJIOTUH, TIpUIarany BbB (unancosus cextop” (HKMA)%;
- "()MHAHCOBY MHOBALMH C HOMOIITa Ha uposu Texuooruu" (FSB)®;

- "uHOBanuu B obnactra Ha ¢puHaHcosute TexHonmorun" (US National Economic Council).

HpI/IJ'IO)KeHI/IH Ha JTUIT'UMTAJHUTEC TCXHOJIOIHH BHB (l)I/IHaHCOBHTe yciayru

TexXHONOrHYHMAT HalpebK U HOBUTE MHOBAIIMH OKa3BaT BIMSIHNUE BbPXY IJ1aTa BEPUTa 3a Ch3JaBaHe
Ha CTOHHOCT Ha (PMHAHCOBHTE MPOAYKTH M YCIYTH U MMaT MHOKECTBO MpriioxeHus. [IpencraBenara
TyK paMKa kiacuduiupa OOXBaHATUTE NPHUIOKEHHUS B OCEM OTIENHH KaTerOpHH: IUIAIaHMs,
IUTaHUpaHe, KpeIUTHpaHe U (prHaHCHpaHe, THPTOBUS U MHBECTHLIMH, 3aCTPaxOBaHe, KNOEPCUTYPHOCT,
ONEepalliy ¥ KOMYyHHUKALIUH.

B Tabmuma 1 ce mocouBaT KaTeropuurte (PUHAHCOBH JCHHOCTH W YCIYTW, B KOUTO C€ MpuiaraT
n30paHuTe IUPPOBH TEXHOIOTHH.

Tab6auua 1 Ilpunoxerns Ha HOBU TEXHOJIOTHH BbB (PMHAHCOBHUTE YCIYTH

DUHAHCOBH CHHOCTH H YCIYTH
Koncyaranrcku
Ludposa TLnarexun H a)l]"eHTCKP[ HNuBecTHuu Kpemurnpane 3acTpax Onepan KomyHnn
TeXHOJIOTUSl " CurypHoct
YCJIYTH yCJIyru H ThProBusi OBaHe HHU Kanuu
Taanupane (unancupane
Texnounorus Ha
pasmpejieneHara X X X X X X X X
CUETOBOIHA
KHUTa
T"oneMu janHu X X X X X X X
Murepuer Ha X X
Helara
W3uncnenns B X X
obak
N3kycTBen
UHTEIEeKT X X X X
buomeTpruunn X X
TEXHOJIOTHU
Pasmupena
/BupryanHa X X X
peanHocT

HUsrounnk: OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 14

Kakro e BuHO OT Tabnuma 1, HIKou [UPPOBH TEXHOJIOTUH UMAT IIUPOKO MPUIIOKEHHE, TIOKATO JPYTH
OcTaBaT MO-OTPAaHUYEHH, HO BCUUKU T€ MMAT MMOTEHLUANIA J]a OKaKaT 3HAYUTEIIHO Bb3/IEHCTBUE BbPXY
(bMHAHCOBHTE YCIYTH.

o InamaHus - WIAIAHUATA TPEICTABISABAT Hali-OCHOBHOTO NPWJIOKEHHE Ha LU(PPOBHTE
TEXHOJIOTUH BbB (DMHAHCOBHTE YCIYT'H, KOETO, MaKkap M Jla HE € HOBO, CE€ Pa3BUBA 3a€/IHO C
HOBOBB3HHKBAIUTE TEXHOJOTHH. BhITpekn ue MuppoBHTE TUTANIAHMUS 3ari0uHaxa ¢ pusndeckn
WHCTPYMEHTH (Hamp. KpeAUTHH KapTH), T BCE MTOBEUYE PEMHHABAT BbB BUPTyalHaTa cdepa.
Te3n MHOBATUBHM TUIATEKHH YCIYTHM MoOrar Aa ObJaT pas[elieHH Ha OHJIAMH IUIAIIaHUs U
MoOwHY Tuamanus. OHTaiH MIaaHusaTa ce ONPEIeNsIT KaTo IIaTeXHI HapeXTaHus, KOUTO
ce 1oJaBaT ¢ MOMOLITa Ha YyCTPOHCTBA, CBBP3aHM C MHTEPHET, a MOOWJIHUTE IUIALIAHUS - KaTo

4 Hong Kong Monetary Authority, Whitepaper on Distributed Ledger Technology, 11 Nov 2016, p. 5
5 FSB FinTech Issues Group Interim Report, 2017
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TAaKWBa, KOUTO PA3uMTaT Ha yCTPOHCTBA, CBBP3aHM KbM MOOMIHA KOMYHHKAIIMOHHA Mpesxa’,
CremoBaTeTHO OHJIANH TUTAIAHUATA BKITIOYBAT OHJIAWH OAaHKMPAHETO, €JIEKTPOHHA ThPrOBUS
(mamp. Amazon) u riatexxau yeayru (aamp. PayPal).

MoOunHuTe IIananus BKIIOYBAT TPaH3aKIHMKH ¢ MOOWJIHU Mapy Ype3 MOOMIIHU MPEXOBHU OIEpPaTOpH
(namp. mnamanus upe3 SMS) U npeamnaTeny KapTu, CBbp3aHu KbM MoOWIHHU Tenedonu. [Inamanusata
HE Ce OrpaHnyaBaT caMmo /10 OaHKOBUS cexTop. [IprmoskeHus 3a MOOWITHY TTAIIaHUS CHIECTBYBAT U B
3aCTpaxoBaHETO, KbAECTO PErUCTpalMITa U TUIAIIAHKATA [0 3aCTPAaXOBKUTE MOIaT Jla C€ U3BBPIIBAT C
[OMOIITa HAa MOOKITHO YCTPOUCTBO'.

B npyru cinydam nudpoBuTe TpaH3aKIMU C€ W3MOJI3BAT B HOBU OM3HEC MOJAEH, CH3IaJACHU 3a
yJlieCHsIBaHE Ha TpPaHCTPaHUYHUTE TJIAIaHKs, 2 UMEHHO upe3 m1aT(opMu 3a 0OMEH Ha BalyTa OT THIIA
peer-to-peer, KoMTo MoraT ga CBBP3BAT KyIyBauuW M INPOAAaBadd Ha BalyTa, 3a Ja EIMMUHHUpAT
pasnukaTta B OOMEHHUS KypC.

MHOBaTUBHNTE NMPWIOKEHMS 32 TUIAIIAHMS M3II0JI3BAT TEXHOJIOTUATA Ha pa3mpe/ielieHaTa CYeTOBOJHA
kHura. TexHonorusra Ha pasnpe/ereHaTa C4eTOBOHA KHUTra € MPOTOKOJ, U3MOI3BaH 3a U3rpaxIaHe
Ha CYETOBOJHA CHUCTEMa 3a ChbXpaHsBaHE Ha 3allMCH, HalpUMEp TaKHUBa, CBBP3aHU ChC COOCTBEHOCT,
TPaH3aKIUH WM JOTOBOPHU CHOpa3yMeHHs. TEeXHONOTHATa Ha paslpelesieHaTa CYeTOBOJHA KHUTA
obaye He ce KOHTPOJIMpa LEHTPAIHO OT €JHa CTpaHa WM TOCPEIHHUK, a CIIOJEINs OTTOBOPHOCTTA 32
no0aBsiHETO Ha MH(GOpPMAINUS U MOATBPKAHETO Ha CUETOBOJIHATA KHUTA C BCHYKH YYaCTHHIU. Beexu
YYaCTHHK pasroJylara CbC COOCTBEHO HMJICHTHYHO KOIME HA CYETOBOJHATA KHHIA W BCSIKO HOBO
JOIBJIHEHNE KbM Hes TpsiOBa 1a 0bJie 0A00PEHO U ChITTaCYyBaHO OT BCUYKH ydacTHHIU. CUEeTOBOAHUTE
KHUTH ce (hopMupaT upe3 nopeanna wim "Bepura” oT nHGopmanuonnu 6yiokose. Koraro TpaHzakusta
Obie omoOpeHa OT ydyacTHHIIMTE, BbB BepHrara Ha TpaH3aKIMUTE ce oOpasyBa HOB Osok. Tasu
uH(OpMaIMs CE 3anmMcBa TPAaHO B CYETOBOJHATA KHWIA M HE MOXe 1a Obae moanpaseHal.
TexHonorusTa Ha pasnpezeneHaTa C4eTOBOJHA KHUTA, HApU4aHa olle OJI0KUYeHH, KOeTo € Half-uecTo
u3non3BaHara i (opma, e TexHojorus 3a 0asu JaHHHU, KOSTO IO3BOJISABA Ch3AaBaHETO, CUTYPHOTO
HpEXBBPIISAHE (C OKOHYATEIHOCT) M ChXpaHeHHe Ha HHpopManus’,

[IppBOTO MpHIIOKEHUE 32 TIAIIAHE, KOETO CTaHa Bh3MOKHO OJlarojapeHne Ha Ta3u TEXHOJIOT s, Oerle
KpPHUITOBaJyTaTa OUTKOIH, a OTTOTaBa TEXHOJIOTUATA CE M3II0JI3BA M 3a APYTH KPUITOBAIYTH KaTO €Tep.
KpunroBanyture Morar Aa ce M3MOJI3BAT KaTO OOMKHOBEHA BalyTa M Ja C€ YIpaBisiBaT ¢ MU(POBU
nopTdeiin, chbxpaHsBaHu B cMapT(hoH. Bcuuku TpaH3aKIuK ce 3amucBar MOCTOSTHHO B OJIOKYeiHa, a
HOBa BaJIyTa MOXE Ja Ce FeHepupa OT "MUHBOPH", KOUTO yCIIEAT Ja peraT HeoOXOAUMUS aJrOPUTHM.

WnTenureHTHUTE OrOBOPHU Ca [10-HOBA pa3padoTKa B 001acTTa Ha U3II0JI3BAHETO HAa TEXHOJIOTUATA Ha
pasIpeeneHara CueTOBOAHA KHUTA 3a MJIAIaHus, HO BCE OILE HE ca MPEAU3BUKAIH CBHIIUTE ONMACEHUS
KaTo Apyrute (OpMH Ha IUIAIAHE, CBBP3aHH C TEXHOJIOTHUATA Ha pa3lpe/ie/ieHaTa CYeTOBOJHA KHUTA.
Te3u crnopasymeHus: ca CaMOIPHUHYIUTEIHM M AaBTOMAaTUYHO W3IIBJIHIABAT TPAH3AKLMUA, KOraTro ca
W3IIBIIHEHN ONpEAENCHH YCIOoBHsA. TakumBa CHopa3yMeHHs MOTar Ja Ce H3MOI3BaT HalpuMep 3a
YJIECHABAaHE Ha CyallOBH IUIAaIaHusA. Te ce U3IM0M3BaT U B 3aCTPaxoBaTEIHUs CEKTOP 3a aBTOMAaTUYHO
M3IUTAIIAHE HAa 3acTpPaxoBaTeNHU OOE3IEeTeHHs INPHU HACTBhIIBAHE HA 3acCTPAaxOBATENIHO CHOHUTHE,
HarpuMep 3aKbCHsUT mosieT™’, Pa3paboTBar ce M IOIbIHUTEIHH PUIIOKEHHS 32 3aCTPAXOBAHETO, KATO
HampuMep aBTOMATUYHU IUIAIIAHUS 3a CyaloBe 3a NPUPOIHU OEACTBUS WIM ONTHMH3UpAaHE Ha
IUTAIAHKATA 32 MEXTyHAPOAeH (DPOHTHHT 32 KATHBHH 3aCTpaxoBareu . IHTEMreHTHUTE J0rOBOPH
MoraT Jja ceé KOMOMHHPAT U ¢ TEXHOJIOTHATA Ha UHTEPHET Ha HellaTa, 3a Jia Ce CBbP3BaT aBTOMATHYHO
CBBP3aHUTE YCTPOMCTBA ChC CHOTBETHATA 3aCTPAXOBaTe/Ha Monuna?, IHTepHeT Ha HelaTa ce OTHaCs

6 See FinCoNet, Online and mobile payments: Supervisory challenges to mitigate security risks, September 2016,
p- 15

" See OECD, Technology and innovation in the insurance sector, 2017, p. 16

8 Hong Kong Monetary Authority, Whitepaper on Distributed Ledger Technology, 11 Nov 2016, p. 9

® See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 11

10 See OECD, Technology and innovation in the insurance sector, 2017, p. 20

11 See Allianz, Blockchain technology successfully piloted by Allianz Risk Transfer and Nephila for catastrophe
swap, Press Release, June 15, 2016, https://commercial.allianz.com/news-and-insights/news/blockchain-
piloted-allianz-risk-transfer.html

12 See Norton Rose Fulbright, The future of smart contracts in insurance, September 2016,
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JI0 MHOTOOpPOWHHTE CBBP3aHH yCTPONCTBA, KOUTO CHOMpAT MH(POpPMAILUsS 32 JBUKEHUETO W JPYTH
CCH30pHU JIaHHU 32 OOCKTH BBHB (PU3UYECKHsS CBST, U CE OYaKBa Jla MPEJCTABISABAT BCE IO-TOJSAM
M3TOYHUK Ha TOJICMHU JaHHU. VIHTEpHET Ha Hellata MOXe Jia TpeJocTaBu Oorara MH(pOpMamus 3a
MTOBEICHUETO Ha XOpara; MO TO3W HAYWH IOJYYCHHWTE JAHHU MOTAaT Jla CE€ W3IMOJ3BAT 3a I0-I00po
aJanTHpaHe Ha MPOAyKTHTE, TPOQMIMPaHE HA PUCKA M LIEHOOOpasyBane™,

KaTo ce UMaT npeaBu | HEHHUTE TIPUIOKEHHUS, TEXHOIOTUATA HA paslpe/elieHaTa CYETOBOJHA KHUra
MMa MOTEHIMAJa 3HAYMTENIHO Ja MoA00pU e()eKTUBHOCTTA HA OIEPALMUTE BB (DMHAHCOBHUS CEKTOP.
BhIpeky ToBa HEM3MEHHOCTTA Ha 6a30BHs KO/ U IIOC/IeBall[aTa HeOOPaTUMOCT Ha TpaH3aKIUUTE O1Xxa
MOIJIY JIa Ch3/1afaT MOTEeHIMATHH NpoOaeMu 3a (PMHAHCOBUTE TPAH3AKIIUH, Thil KATO B KpaiiHa cMeTKa
TOYHOCTTa Ha 6a30BUs KO BCE OIIE € U3I0KEHA Ha YOBEIIKA rpemka?,

o KoHcyaTtanmm W IUIaHHpaHe - BB3XOABT Ha NUQPPOBHUTE IUIATGOPMHU TPEIOCTABS
MHOTOOpPOWHU Bb3MOXKHOCTH 33 aHT@)XKHPaHe U MOANOMaraHe Ha NOTPEOUTENNTE MIPU TAXHOTO
¢uHaHCOBO TIaHMpaHe. YeOcalToBeTe M OHJIAMH KypCOBETE MOTaT Ja YJIECHAT AOCThIA Ha
notpeburenute a0 GuHaHCOBa MH(popMarus u oOydeHue. KoHcynranunre U IDTaHUPAHETO
CBIIIO ca YJICCHEHHM OT Pa3lIMpeHaTa peajHoCT, KOSITO MOXKeE /1a c€ KOMOMHHpPA C UTPOBH3ALIMS,
3a 1a ce moaobpu yueOHusT onut™. PasmmpeHara 1 BUPTyalHaTa PEATHOCT MPENOCTABST Ha
MOTPEOUTEINTE HOBU HAUMHU 3a BB3IPUEMAHE WIIM B3aUMOJCHCTBUE ChC 3a00MKaIAIIATA TH
cpena. Pasnukara Mex 1y IBeTe e, 4e pa3IupeHara pealHOCT IPEeJ0CTaBs MoJ00peH n3rie]] Ha
JeHCTBUTETHUS (PU3UUECKH CBAT, B KOWTO C€ HAMUPAT X0para, TOKaTO BUPTyajHaTa peaTHOCT

Ch3/1aBa CUMYJIMPAH CBATS,

OOyueHneTo ChIO MOXKE J]a CTaHe TO-MHTEPAKTHUBHO Ype3 UTPOBU3AIMS, KOSTO MOXKE J]a TIOMOTHE 32
Pa3BUTHETO Ha KOMIIETCHTHOCTTA M YBEPEHOCTTAa HAa MOTPEOUTENNTE B YIPABICHUETO HA (MHAHCHTE
uM. BropkeTHUTE HHCTPYMEHTH U MHCTPYMEHTHTE 3a IICHCHOHHO IJIAHWPaHE MOraT Aa IIOMOTHAT Ha
MOTpeOUTENNTE Aa IJIaHUPAT MO-100pe CBOWTE Pa3XOJH M CIECTSBaHUS. J[pyrn mpuiokeHUs, KaTo
HampUMep HWHCTPYMEHTH 3a Camo3aJbDKaBaHe, KOUTO HAChpuaBaT MOTPEOHMTENUTE Aa CIECTSBAT,
MOraT Ja UM IOMOTHAT J1a C€ CIPAaBAT ChC COOCTBEHHUTE CH MOBEACHUYECKU Ipeapa3chabluu. Takua
1M(POBU MHCTPYMEHTH B MOJKpENa Ha (GPMHAHCOBOTO 0Opa3oBaHKe ca IMMPOKO pa3paboTeHu’’.

Jururanaute miaatGopMu MOXE Jla ce€ M3IIONA3BaT M, 33 J1a IOMOTHAT Ha MOTpeOUTENuTe Aa CIeIsiT
¢unHaHcuTe cu. B HiIKOW cTpaHu ca pa3paboTeHH NMEHCHOHHU "Tabya", KOUTO JaBaT BB3MOXKHOCT Ha
OeHepUIMEHTHTE J1a Ce 3aT03HAAT C BCHYKH CBOM M3TOYHUIIM HA IEHCHOHHU JIOXO/IH | J1a IPEATIpHeMaT

CBhOTBCTHHUTC ,HeﬁCTBPISI, KaTO HAIIpUMEP Aa KOPUTHPAT pa3sMEpa Ha BHOCKUTC CI/Ils.

Hudposure mmaThopMu MoOrart b0 Taka Jia TOMOTHAT Ha MOTPEOUTENHUTE /1a CpaBHSIBAT (PUHAHCOBH
NPOIYKTH U JIa B3eMaT pelIieHue 3a WHBECTHpaHe B TAX. Pa3paboreHu ca ruratdopmu 3a cpaBHEHHE,
KOUTO MOMaraT Ha MOTpEeOHUTENUTe Ja W30HMpaT 3aCTPaxOBaTENHU MPOAYKTH, UIMOTCYHU KPEIUTH H
WHBECTUIIMOHHN/CIIECTOBHU TMPOAYKTH. W 1BeTe ce mpuiaraT Haii-Bede B o0yiacTTa Ha (PUHAHCOBOTO
o0pa3oBaHME H YCIyTHTE 32 (PMHAHCOBO TUIAHUPAHE.

Koncynranuure ¥ MIaHUpaHETO CHIIO €a YJIECHEHM OT pa3lIMpEeHaTa PeaaHOCT, KOSITO MOXKE Jia Cce
M3I0J13Ba 32 TI0100psABaHe Ha yueOHUs ONUT upe3 reiiMudukanus™. Pasumpenara peaqHoCcT MOXe J1a
ITIOMOTHE 3a MO-JIECHOTO BB3MPHEMaHEe Ha CIIOKHU MacHBH OT JIaHHU Ype3 BU3yallu3allus Ha JTaHHU. 3a
notpeduTennTe 106aBeHaTa PEaTHOCT Ce N3MOII3BA, 3a J1a TOMOTHE HA HHBECTUTOPHTE /1a BU3yJIN3UpaT

CBOUTC MHBCCTUIIMHU U [1a YJICCHAT UHBECCTULIMOHHUTC CHU pe]J_ICHI/ISIZO.

https://www.nortonrosefulbright.com/en/about/our-firm

13 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13

14 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 12

15 See 6. G20, OECD, INFE, Ensuring Financial Education and Consumer Protection for All in the Digital Age,
2018, pp. 52-54

16 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 14

17 See G20, OECD, INFE, 2018, pp. 52-54

18 See OECD, Technology and pensions: The potential for FinTech to transform the way pensions operate and
how governments are supporting its development, 2017, pp. 7-8

19 See G20, OECD, INFE, 2018, p. 52

2 See Virtual and Augmented Reality to Disrupt Banking and Finance, October 6, 2023,
https://www.oxagile.com/article/virtual-augmented-reality-disrupt-banking-finance/
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JIpyro NPWIOKEHHE HA JUTHTATHHUTE TEXHOJIOTUH B c(hepaTa Ha KOHCYJITHPAHETO U IIIAHUPAHETO € MOJL
¢opmara Ha poGOKOHCYITaHTH, KOMTO 3alloyBar Jia U3I0JI3BaT TEXHOJNOTHH C H3KYCTBEH MHTENIEKT 3a
00CITy)XKBaHE Ha KJIMEHTH M 3a MPEJOCTABIHE HA MHBECTUIMOHHU CHBETH Bb3 OCHOBA HAa aKTMBHOCTTA
TI0 CMETKATa Ha JajieHo Juue. [101061acTuTe Ha M3KyCTBEHHS HHTEJIEKT MOTAT Jia ce (GOKyCHpaT BbpXy
peIuIa pasIudHy acTIeKTH Ha YOBENIKATA HHTEITMIEHTHOCT, BKIIOYUTENHO pasno3HaBaHe, pa30upaHe,
yueHe, pelllaBaHe Ha Ipo0JIeMH, apTyMEHTHPaHe U B3eMaHe Ha penreHus?l. VI3KyCTBEHUAT HHTEIEKT
YeCTO Ce WM3MO0JI3Ba BB BPB3Ka C MAUIMHHOTO OOyYeHHE, NMPU KOETO MAIIMHHTE Ce 00ydaBaT ¢
WCTOPUYECKM JaHHM, 3a Ja Ppa3lo3HaBaT MOJENM M Ja KiacHpUUMpar HOBM jgaHHH. Upes
YCBBBPILEHCTBAHM AITOPUTMHU MAIIMHATA MOYKE J1a HAy4H MOJIENM C HOB OIIHT, 3a 1 10100pK paboTara
cu. Bbnpekn TOBa MammHaTa He ce 00ydaBa HAITBIHO CAMOCTOSTENHO; IO-CKOPO MPOLECHT Ha
00ydeHHe M3MCKBA 3HAYMTEIHO HMBO Ha YOBEIIKM MPUHOC, 3a Ja CE TapaHTHpa, Y€ JAHHHUTE Ce
MHTEPIPETUPAT PABHUITHO?,

W3KyCTBEHUST MHTENEKT ce M3II0J3Ba U 3a HOAKpena Ha HOTpeOuTenuTe, KaTo 4aT00TOBETE MOraT
WHTEPAaKTHBHO Jia OTIOBapsAT Ha BBIPOCH, KOUTO MOTPEOUTEIMTE MOTaT Ja MUMAaT OTHOCHO TEXHHUSI
MIPOJYKT WUJIH yCIIyTa.

[puoxeHus: ¢ BUpTyaliHa PEANHOCT, MOAOOHH Ha Te3U ¢ J00aBeHa PeaHOCT, ca Pa3padOTCHU U B
MIPUITIOKCHUA 3a (I)I/IHaHCOBI/I KOHCYJITalluH, KOUTO IPEAOCTABAT BUPTYAJIHU KOHCYJITAllUU C 6aHKOBI/I

WK 3aCTPAaxOBATEIHU EKCIIEPTHS,

o MHMHBecTHIUHU M THPrOBHA - TUTHUTAITHUTE TEXHOJIOTUH CE U3MOJI3BAT U 32 CHh3/1aBaHE HA HOBH
W/vinK 1mo-e(peKTHBHU HAYWHM 32 JOCTHII M ONTHMHU3UpPAHE Ha THPrOBUSATA Y MHBECTHIIUHTE.
Hanpumep mnnmatdopmuTe 3a ITUpEKTHa THProBUS W WHBECTHIMU YJIECHSBAT JOCTBIA [0
na3apuTe KakTo 3a WHCTUTYLHOHATHUTE WHBECTUTOPH, TaKa U 3a MOTpeOUTENUTE Ha TPeOHO.
3a MHCTUTYIIMOHATHUTE MHBECTUTOPH TE3H IUIATGOPMHI HaMAJIIBAT 3aBUCHMOCTTA OT MapKeT
MEHKBbpUTE 32 LENUTE Ha THPrOBUATA. 3a HMHBECTHTOPUTE Ha ApPeOHO THProBHATA H
WHBECTUPAHETO MOTaT Jla Ce U3BBPIIBAT HA MHOT'O MTO-HUCKA [IEHA, OTKOJIKOTO Ype3 MOCPETHIK,
a HAKOM MIaTGOPMH JOPU MpeIaraT TOTOBH MPO(PECHOHATHO pa3paboTeHn moprdeiimm?t,
Jpyr npumep ca commanHute Iuatgopmu 3a ThproBus. Te Morar jga IMO3BOJIAT Ha
HWHBECTUTOPUTEC aBTOMATUYHO Jia KOIIUPAT CTPATCTUUTE 3a THbProBUs HA TbPIrOBIUTEC, KOUTO Ca
n30paiy aa ciueaBar.

Ha 06a30B0 HHMBO mpuiaraHeTo Ha AITOPUTMH B THPTOBHsTa W OBpP3WHATA, C KOSTO MOTar Ja ce
W3IIBJIHSBAT CHIEJIKUTE, TI03BOJINXA BUCOKOYECTOTHA THProBUs. ANTOPUTMUYHATA THPrOBUs 00ade Beye
Ce PasIIMUpsABA C HOBU IIPUIIOKEHHUS.

[Inardpopmure 3a poOOTH3MpPaHM CHBETH IpeJIaraT YCIyrd 3a yIpaBlieHHWE Ha WHBECTULHMU U
nopTdeiin, KOUTO MOTaT aBTOMAaTHYHO J1a THPTYBAT, 3a Ja MOAIbPKAT JKENaHUTE PUCKOBU TPOQHIH
Ha MOpThENINTE WK Ja peaan3upar MHBECTUIMOHHY 3ary0u 3a nanbunu nean®. [lnatdopmure 3a
pOOOTH3UpPAaHH CHBETH MOTAT CHILIO Taka Ja M3II0JI3BAT AITOPUTMHU, 3a JAa MPErnopbyarT OnpeaescHa
WHBECTULMOHHA CTpaTerust NpenBuja mnpoduia WM pucka Ha uHBectuTopa. llomoOHu ycmyrw,
npeyiarand Ha (QupmM, MoOraT Ja MM I[IOMOTHAT Jia YIpaBisABAT pHCKa Ha MopTdeiya wuin na
ONTUMU3UPAT YIPABICHUETO HA aKTUBUTE U ITaCHBHTE.

I/I3KyCTBeHI/I$[T HUHTCJICKT MMa U MOTCHIIUMAIHUN IPHUITIOXKCHHUA 3a ONITUMU3UPAHEC HA HHBECTUILIUUTE YPE3
pa3sno3HaBaHC HA MOJACIN U ITPOTrHO3UPAHC Ha TOBA KOU MHBECTUIIUH IIIC 6’B,I[aT C BUCOKHU PE3YJITaTU B
6’B,I[GH_IG. TexHonorusra Beue ce mpuiiara npu XeJpx (1)OH,Z[OB€26. Hsxou XCIHK (1)OHI[OBC BC€YC U3I10JI3BAT
HU3KYCTBCH HMHTCJICKT B CBOUTC MHBCCTULMOHHN MOJCIIN. I/I3KyCTBeHI/I$IT HUHTCJICKT CC€ H3II0JI3BA U 3a

2L See Rao A. S., Five Myths and Facts about Artificial Intelligence, Predictive Analytics and Futurism, Issue 14,
December 2016, pp. 14-17

22 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13

2 See MetLife, MetLife launches virtual reality in India, March 8, 2017, https://www.metlife.com.au/blog/blog-
home/industry-insights/launch-virtual-reality-in-india/

24 See OECD, Robo-advice for pensions, 2017, p. 7

% See OECD, Robo-advice for pensions, 2017, p. 7-10

%6 See Satariano A., Silicon Valley Hedge Fund Takes on Wall Street With Al Trader, Bloomberg, 6 February 2017,
https://www.bloomberg.com/news/articles/2017-02-06/silicon-valley-hedge-fund-takes-on-wall-street-with-
ai-trader
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WHTETpUpaHe Ha MPOMEHIIMBH, CBbP3aHU C OKOJIHATA cpejia, colanHaTta cdepa U KOpIOpaTHBHOTO

YHpaBJICHUC, B MHBCCTUIIMOHHATA CTpaTCl"I/ISI27.

o Kpenutupane u puHaHCHpaHe - TIPWIOKCHHUATA HA U(PPOBUTE TEXHOJIOTHHU B OTIEPAIIMHATE
0 OTIYCKAaHE Ha KPEeIUTH U (PMHAHCHPAHE CIIoMaraT 3a MPeJI0CTaBsIHETO Ha KPEAUTH Ha JIuIa
WIM TPEINpPUATUS, KOUTO IPEeAd TOBAa Ca MMalM 3aTPYAHECH JOCTBII JI0 TPAAWIIMOHHHS
KpEeIUTEeH ma3ap.

[losBsiBaT ce HOBHM OM3HEC MOJEIH 3a OTIyCKaHe Ha 3aeMHU W (DMHAHCHpaHe, Hail-Beue TaThopMu OT
Trma "peer-to-peer”. Te3u miaTdopmu ot THTa "Peer-to-peer" Morar Ja U3MOI3BaT SAWH OT HAKOJKO
pasznuunu Mojena. [lpu mnathopmute, 6azupaHu Ha JapEeHUS U Bb3HATPAXKACHUS, (PU3NUCCKUTE JIHIIA,
KOUTO (pMHAHCHPAT KOHTPAreHTa, JUPEKTHO JapsBaT CPECTBA, HAIPUMEP 3a COIMAliHA Kay3a WM B
3aMsHa Ha OBJenio Bh3HArpaxjacHHe (OOMKHOBEHO TMPOJYKT WM YCIyra, TEHEpUpaHH OT
¢unancupanus npoekt). [lpu mnardopmure, 6a3upanu Ha 3aeMu, (PU3MUYSCKUTE JIMIA OYAKBAT Ja
MOJTy4aT BB3BPBIAEMOCT Ha WHBecTHiUsATa cu. [Ipu turardgopmure, 6a3upaHu Ha JSJIOBO y4acTHE,
JIUIIaTa MOJTy4YaBar Jsi B KOMITAHUSITA, KOATO HaOUpa CpesicTRa.

e ToneMuTe JaHHU CHINO TaKa JaBaT B3MOXKHOCT 3a MO-700pa OIICHKA Ha PUCKOBETE, CBhP3aHU
C KpCOAUTHUPAHCTO. B IIpaKTUKaTa C€ IMOoABABAT HOBU MCTOAHW 3a HM3UYUCIABAHC HAa KPEAWUTHHU
TOYKHU Bb3 OCHOBA HA HETPAJUIIUOHHH MPOMEHIIMBH, KATO HATIPUMEP COIMATHU MPEKH, KOUTO
YCBBBPIICHCTBAT TE3M TOYKH, 33 Ja MPEACTaBAT MO-A00pe PUCKOBUTE XapaKTEPUCTHKH Ha
naneHo nune. LludpoBuzanusra Ha exXeJHEBHUTE ACHHOCTH IPAacTHYHO yBeNWUYd oOema Ha
HAIMYHUTE JaHHH, CH3MABAHKH H3KIFOYUTEITHO TOJIEMH M CIOXHH MACHBH OT JaHHH,
OOWKHOBEHO HapW4aH! "rojemu AaHHH". TakvWBa NaHHU ce€ MOITydaBaT HE CaMO OT TEKCTOBH
Wi udpoBu GopMHU, HO U OT MU300paKEHUS, BUICO- M ayJUOKIUIIOBE, KAKTO U OT JaHHH,
TCHEPUPAaHU OT KOMYHHKALMOHHH M JPYTd YCTPOWCTBa (Hamp. cMapTOHH, MEPCOHATHH
KOMITFOTPH, CBBP3aHU C HHTEPHET). Bbp3usT Hanmpe bk B MHPOPMAIIMOHHUTE TEXHOJIOTHH BeUe
MO3BOJIsIBA 00pabOTKaTa M aHAIM3a Ha TAKWBA TOJIEMH MACUBH OT IaHHH. [ 0JleMUTe MacuBU OT
JaHHU MOTraT J1a CC U3IO0J3BAaT BbB BCAKA TOYKa OT BEpUIraTra Ha CTOMHOCTTA Ha (l)I/IHaHCOBI/ITC
MPOAYKTH - OT Ch31aBAHETO JI0 NpoakOarta. Tpu MOHSTHS, TACHO CBBP3aHH C TOJIEMHUTE JaHHH,
ca MHTEPHET Ha HelllaTa, M3UMCIUTEeTHH 00JIalli U U3KyCTBEH MHTENeKT. IHTepHeT Ha Helara
€ HW3TOYHUK Ha TOJIMH JaHHM, M3YMCIIMTEIIHUTE OOJallM YJeCHsSBaT o0paboTkara u
CHhXPAaHEHUETO Ha TOJIeMU MACHUBH OT JAaHHH, & U3KYCTBEHHST WHTEJICKT € YChBBPIICHCTBAH
HAuMH 3a aHAIM3MPaHE M M3IOI3BaHE HA TOJIEMH JaHHMZ. Yciyrurte, GasupaHn Ha OOIaK,
OCUTYpsIBaT PEeHTaOWJIEH W CPaBHUTEIHO JIECHO MalladMpyeM KamamurteT 3a oOpaboTka u
CbXpPaHCHNUEC Ha AaHHU IIPpU IIOMCKBAHC. O01ayHUTE TEXHOJIOTHU 3HAYUTEIHO yBEIM4YnXa
KamarureTa Ha (QUHAHCOBUTE WHCTUTYIMH Jia ChOMpAT M aHAIM3UPAT JAAHHH, KaTO MO TO3M

HAa4Y1H YJICCHHUXA Pa3BUTUCTO HAa aHaJIW3a Ha JaHHU U PA3JINYHUTEC MY HpI/IHO)KeHI/DIZQ.

B apyro npmioxkeHne Ha rojemMute gaHHH oOpaboTBamara riamanus Gupma Worldpay samouna na
ormycka 3aemu Ha MCII B maptHbopcTBO ¢ Liberis, 6asupan B JIoH10H HEOaHKOB KpeaAUTODp 3a OM3Heca,
npe/ularaiki  HeoOe3NeYeHn MapuYHH aBaHCH BBH3 OCHOBA Ha MPOTHO3HHM MPOJaXKOM HAa KapTH.
Worldpay e B cbcrosiHMe fa aHanM3upa JaHHUTE 3a MPOJaKOWTE, NMPEMHHABAINM Ipe3 HeifHarta
CHCTEMa, 3a JIa OTIPE/ICIIH MPEIBAPUTEITHO KAKBa CyMa Ca B ChCTOSHHUE J1a BbPHAT KJIMEHTHTE M 38 KAKbB
HEePUOJI OT BpeMe, KaTo M0 TO3M HAYMH MOXE Jla H3ILIAIa aBaHCOBO CaMO CyMH, KOHTO Ca B PAMKUTE

Ha T€3M OTPaHUYEHHS .

o 3acTpaxoBaHe - MPWIOKCHUATA HA JIUTMTAIHWTE IUIATMOPMU W HOBHUTE TEXHOJIOI'MHU
TpaHCcOpPMHpAT U 3aCTPaxoBaHeTo. [IbpPBO, T€ MPOMEHSAT HAYHMHA, [TO KOMTO Ce OCHIIECTBSIBA
JOCTBITBT J0 3aCTPaxOBKU M TAXHOTO pasmpocTpaHenue. Hampumep, qocTaBunMLUTE Bede
MpeJyiarat JIOCThII JIO 3aCTPaXOBKH upe3 MOOWIIHU ycTpoicTsa. [losBsiBaT ce u miardopmu 3a

27 See  GlobeNewswire, Sustainalytics Launches ESG  Signals, December 14, 2016,

https://www.globenewswire.com/en/news-release/2016/12/14/897471/34801/en/Sustainalytics-Launches-
ESG-Signals.html
28 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 12-13
2 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13
30 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 17
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B3aMMHO 3aCTPaXOBAHE, UPe3 KOUTO XOpATa MOTaT J1a Ch3Ja/IaT CBOSl COOCTBEHA IPyTIa OT JIUIIA,
C KOUTO J1a 00eMHAT prcka’l,

C Haif-TOIIMO BB3JCHCTBHE BBHPXY 3aCTpaxoBaHeTOo o00adue MOXKE Jla OKaXKe H3IMONI3BAHETO Ha
TEXHOJIOTHHTE 33 TOAOOPsBaHE HA 3aCTPaXOBAHETO U LICHOOOPa3yBaHETO Ha pUCKa. ['oemMuTe JaHHU U
MOJOOPEHUAT aHadW3 Ha JAaHHW, BKIIOYUTEITHO M3KYCTBEHUST HWHTEJICKT, YyBEJIMYaBaT Opos Ha
MPOMCHJIMBHUTE, KOUTO MOTaT Ja ObJaT B3CTH MPEIBH] NPU OINpPEICISHETO HA IieHAaTa Ha JajJeHa
noyimiia. BeIpeku ToBa, Makap 4Ye TOBa MOXKE Ja TOBHIINHM MPEIM3HOCTTA, TO CHIIO Taka MOXE Ja
MpeKpaun TPaHHLUTE Ha LENTa Ha 3acCTPaxOBaHETO 3a OOeIMHSIBAaHE HA PHCKOBETE W Aa JOBEIE IO
M3KJII0YBAHE OT 3aCTPaxOBaHE HAa PUCKOBE, CAMTAHHU 3a "JIOIIHN pUCKoBe".

[ToBuIieHaTa MPEIM3HOCT ¥ €(PUKACHOCT HA MOJMTUCBAHETO HA 3aCTPAXOBATEIIHHU IOTOBOPH ITO3BOJISIBA
CBHIIIO TaKa Jia Ce MpeajiaraT HOBU BHIOBE MPOIYKTH. 3aCTPaXOBATEIHH JOTOBOPH MOTaT Jla C€ U3aBar
3a MHOTO KpaTK{ NEPHOAM OT BpEME, HAalpuMep 3a KOHKPETHU IbTYBaHUS C aBTOMOOWJI WM 3a
KpaTKOCPOUHO HaeMaHe Ha KUJIHILIE.

I[I/II‘I/ITaIIHI/ITe TCXHOJIOI'MU IPOMCHAT W Ha4YWHA, 110 KOWTO Morat Ja CC€ CKJIIOYBAT 3aCTPaxOBKH.
Hanpumep TexHomorusita 3a paslo3HaBaHE Ha JIMIA MOXE Ja Ce M3IO0JI3Ba 3a OLEHKAa Ha
3IpaBOCIOBHOTO CHCTOSIHHE U Bb3PACTTa HA JaJICHO JIMLE NPU CKIIOYBAHE Ha 3acTpaxoBka "Kusot".
Cenzopute 1 KaMepuTe B aBTOMOOHMIINTE MOTaT J1a ONPEAEIIT OBEACHNUETO HA BOJaya Ha IIbTS U Ta3H
uH(opManus MoXKe J1a ce U3M0JI3Ba 3a ONpeieNITHEe Ha IPEMUUTE 32 aBTOMOOMIIHA 3aCTPAXOBKa.

B cheparta Ha 31paBeONa3sBaAHETO M3KYCTBEHUAT MHTENEKT MOXKE Jd CE€ M3MOJ3BA U 33 aHAIM3 Ha
CHHMMKH, 3a Ja C€ I/IILCHTI/I(I)I/ILII/IpaT OMpeACJICHN MCIUIUMHCKU CBHCTOAHHWA WKW 3APAaBCTO Ha JIMLATA.
VCHenHo e NpUIoKeH, HallpUMep, 32 OTKPUBAHE Ha PaK Ha KOXKATa 110 CHUMKA, KOETO € CPABHHMO C
pe3yNTaTHTE Ha JIEPMATOIO3UTE ?,

o KubepcurypHocT - BbIIPEKH Y€ MOBUIIEHATA 3aBUCUMOCT OT AUTUTAIHUTE TEXHOJIOTUH MOKE
Jla YBEJIMYHM PHCKAa OT KOMIIPOMETHpaHe Ha KUOEPCUTYPHOCTTA, AMTHTATHUTE TEXHOJOTHH
MPEJOCTaBIT ¥ MHOKECTBO BB3MOXKHOCTH 32 MOJOOpsIBaHE Ha CUTYpHOCTTa Ha HUQPOBUTE
¢unancoBu ycayru. Kpuntupanero Ha JaHHM 3a 3aluTa Ha LU(GPOBO ChbXPaHSIBaHU JaHHU CE
YCBBBPLICHCTBA C PAa3BUTHUETO Ha TEXHOJOrMUTE. broMeTpuyHaTa TEXHOJIOTHS MOXE Ja ce
U3M0JI3Ba 3a MOAOOpsBaHE Ha INPOBEpKaTa Ha CAMOJIMYHOCTTA U YIOCTOBEPSBAHETO Ha
aBTCHTHUYHOCTTA, 33 Jla C€ HaMajJd PUCKBT OT OTKpaJHATH Mapoiu win ¢amunduuupasu
TpaH3akuK>®, BHOMETpMYHMTE TEXHOJIOIMHM Ce€ OCHOBABAT Ha pPa3sMO3HABAHETO Ha
(U3NOJOTHYHM WJIM TIOBEJCHYECKH XapaKTepUCTHKA W Morar Ja ce H3IO0J3BaT 3a
yIOCTOBEpsIBAHE Ha CAaMOJIMYHOCTTA 4pe3 OTKPUBAaHE HA YHUKAJIHHU 3a OTIEJIHUTE JIUIA
XapakTepUCTUKU. TeXHUKHUTE, KOUTO Cera ce U3I0JI3BaT 3a NPOBEPKa, BKIIOUBAT CKAHUpAHE Ha
MIPBCTOBH OTIEYATHIIH, YAOCTOBEPsIBAHE HA aBTEHTUYHOCT Upe3 IJIac, pa3lo3HaBaHe Ha JIUIA,
CKaHMpaHE Ha HpHca M paslo3HaBaHe Ha TOXOAKaTa. bHOMeTpHYHHTE TEXHOJIOTHH
MPEeACTaBIIsIBAT TOJIIMO MOJOOpeHHe B cdepaTa HAa CUTYPHOCTTa B CpPaBHEHHE C IPOBEpKaTa
Yype3 mapoyid. Benpeku ToBa Te3W TEXHOJIOTMH BCE OLIE ce pa3paboTBaT U CUTYPHOCTTA ce
1o100psBa, 3a 1a ce HaMaJIM PUCKBT OT KOMIIPOMETHPAHE Ha GMOMETpUYHATa MH(OpMaIUs .

AHanM3bT Ha JAaHHU MOJKE J1a C€ M3MO0JI3Ba 32 OTKpHUBaHe Ha HEPEJIOBHU MOJIENIY U 32 YCTAaHOBSBaHE Ha
HaJIMYUETO Ha N3MaMa. TeXHOJIOTUUTE Ha Pa3NpeiesieHaTa CYeTOBOIHA KHHUTA O¥Xa MOTJIH J1a YBEIHYaT
MIPO3payHOCTTA Ha TPAH3aKLMUTE, KaTO T HAMPaBAT MO-JIECHU 32 NPOCIEAsBaHE U KOHTPOJI, a CBIO U
Jla HAMAJIAT PUCKa OT Ganun(UIUpaHd TPaH3aKIUK ",

o Omepanuu - 3a BCUYKH BUJIOBE (PMHAHCOBU WHCTHUTYIIMH TEXHOJIOTMUUTE WMAT MOTEHIMAJA
3HAYUTEITHO Ja OJ00PSIT €PEKTUBHOCTTA HA MPOIIECUTE U e(PUKACHOCTTA, C KOUTO T€ pabOTHIT,
U J1a HaMalsAT oOIWTe pPEeXUHHHM pa3xodu. EkemHeBHWUTE mporiecw MoraT jga Obaar
palMOHANU3UPAHU YpPE3 MOBUIICHA aBTOMaTU3alusl. OYHKIIUUTE, CBbP3aHU ChC CIIA3BAHETO HA

31 See OECD, Enhancing the Role of Insurance in Cyber Risk Management, OECD Publishing, Paris, 2017

32 See Esteva A., Kuprel B., Novoa R. A, Ko J., Swetter S. M., Blau H. M., Thrun S., Dermatologist-level
classification of skin cancer with deep neural networks, Nature, vol. 542, 2017, pp. 115-118

33 See OECD, Technology and innovation in the insurance sector, 2017, p. 18

34 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13-14

3% See OECD, Technology and innovation in the insurance sector, 2017, p. 18
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HOPMATUBHUTE U3UCKBAHHs, MOTaT Jia OBJaT 10-e()eKTUBHH, a 32 YIECHIBAHE HA CIIA3BAHETO
Ha HOPMATHMBHHUTE U3MCKBAHMS CE M3IOJI3BAT TEXHOJOTUYHHU MPHIIOKEHHS, KOUTO YECTO CE
napuuat "RegTech". TakuBa NpuiIOKeHHsT MOTaT [a YJIECHAT PErylaTOpPHUTE M3MCKBaHUSA 3a
OTYETHOCT WJIU JPYTH MIPOLECH HAa CHOTBETCTBHE, HAIIPUMED YPE3 U3MOJI3BAHE HAa TEXHOJIOTUN
3a pasnpejieieHa CUETOBOJHA KHMTa WM Apyra mudpoBa 0aza NaHHH, 33 Ja C€ yJIECHAT
U3MCKBAaHMATA 3a Mo3HaBaHe Ha kiuenTa (KYC). PazpaboTBaT ce U MPUIIOKEHHS 3a YIIECHABAHE
Ha QYHKIMHTE 10 yIpaBlIeHue Ha pucka®,

o KoMyHMKAaUMM - HOBUTE TEXHOJOTMH MPOMEHAT W HAYMHA, MO KOWTO JOCTABYMIIMTE Ha
(uHaHCOBH yCIyrH OOLIYyBAT ChC CBOMTE KIMEHTH. 1€ NPOMEHAT Ha4yMHa, MO KOMTO ce
npeyarar (puHAHCOBUTE MPOAYKTH. OHNIAH peKIaMUTE YeCTO ca HACOYEHH KBbM TIpoduia Ha
3PHUTENNTE, KOMTO CE OMpeieNs OT TAXHOTO OHJIANH MOBEAEHUE ¥ HABMIIM Ha chpdupane. Cren
KaTo MOTPEOUTENUTE Ce aHTAKMPAT C JaJeH NPOIYKT MM YCIIyTa, PEIOBHATE KOMYHHKAIIMH
Morar jia ObJaT aIaNTHPAHK WHIMBUIYATHO KbM TSX, HAIPUMED Upe3 HATIOMHSIHE C TEKCTOBO
CHOOIIEHHE 32 BHOCKA B CIIECTOBEH TUIAH WM MIEHCUOHEH (DOHI W 3a IUTAIAHE HA CMETKH.
DyHKIMATE 3a MOATNIOMAraHe Ha MOTPEOUTENUTE ChIIO MOTaT Ja ObJaT TpaHC(OPMUPAHHU C
IIOMOIITa HAa TEXHOJOTHMH, KAaTO HANpUMEp H3MOJI3BAHETO HA 4YaT OOTOBE WJIM CECHH C
KOHCYJITAaHT BbB BUPTYyallHA PEATHOCT® ',

T[IpHUIOKEHUATA HA TE3W HOBH JIUTHTATHA TEXHOJIOTHU OKa3BaT 3HAYNTEIHO BIMAHUE BHPXY KIIOYOBH
acrekTH Ha (DMHAHCOBHMTE NEHHOCTH M yciyru. lludpoBusanuara chb3laBa MHOBALMM, HAMAaJsiBa
Pa3sXxouTe 3a KIMEHTUTE M (PUPMHUTE U MOYKE JIa HACHPYM MO-TOJISIMA KOHKYPEHTOCIIOCOOHOCT M H360p
3a IIPENpPUATHATA M JOMAaKMHCTBaTta. [Ipumep 3a ToBa € 06/acTTa Ha IwiamanuaTa. C paspacTBaHETO
Ha eJIEKTPOHHATA THPTOBHs KIIMEHTHTE BCE TO-YeCTO KyMyBaT U IIPOJaBaT CTOKH M YCIIYTH OHJIaiiH. 1
BCe T0BeYe TUIAaHKs Ha IPEOHO ce M3BBPLIBAT Upe3 MOOUIHH TeledoHu>,

3akiIouyeHue

HenpexbcHaTusT Hampeabk B 00jacTTa Ha TENEKOMYHHKAIMUTE M KOMIIOTBPHUTE TEXHOJIOTHUH €
BaxkeH (pakTop 3a TpaHcopmanuaTa Ha puHaHCHUTE. TEXHOMOTHUHUAT HAlIPEAbK 3HAYUTEITHO NOA00pH
Ka4eCTBOTO M CKOPOCTTa Ha 00paboTKa M CIOMOTHA 3a HaMAJIIBaHE Ha Pa3XoauTe 3a MHGOpMAIUs U
JPYTUTE Pa3X0H 3a CKIIOYBAHE Ha CACIKH. Te3u MPOMEHH ce OTpa3nxa KakTo Ha JOCTaBUUIIUTE, TaKa

¥ Ha TIOTPeOHUTENNTE HA PUHAHCOBH TIPOAYKTH M yciyru’l,

I[I/IFI/ITaJ'IHI/ITC TCXHOJIOIMKW HABJIM34T BCC IIO-IIOBCYC BHB (I)I/IHaHCI/ITe, KaKTO MU B MKOHOMHKATa KaTto
5110, HpI/IJ'IO)KeHI/ISITa Ha OJOKYEHH ca 0COoOCHO 06eH_IaBaII_II/I, 0COOEHO KOrato cTaBa BBIIPOC 3a
H3MO0JI3BBAHETO MM BHB BPBL3KAa C APYTHU JUTUTAIHU TCEXHOJIOTMH KAaTO MU3KYCTBCH HHTCJICKT, I'OJICMU
JAaHHU U UHTCPHCT HA HEIIAaTa.

BiokueliH MM B TO-IIMPOK CMHCBI TEXHOJOTMHTE 3a paslpe]elieHa CUeTOBOJHA KHUra IIe ce
IpeBbpPHAT B €IUH OT KIIOUOBUTE [BUraTeJd HAa HHTEPHET Ha ObJEIETO C IOTEHIHal 3a
JeLeHTPAIM3aMs Ha U(POBUTE IPUIOKEHHS M YIPABIECHUETO HA JAHHK B MHTEPEC HA TPAXKIAHUTE U
notpedutenute. 1lle ce MosIBAT HOBH HKOHOMHUYECKH Bh3MOKHOCTH 32 CTAPTHPAIIUTE MPEANPHUSATHS B
00J1aCTTa Ha JCLUEHTPAIU3UPAHOTO (PMHAHCHPAHE, HO M 3a TPAAULHOHHUTE GUPMHU OT (PMHAHCOBUS
CEKTOP, KOMTO CE CTPEMSAT KbM HHOBALMK ™,

bnokueiin unun HU3KYCTBCHUAT UHTCJICKT Ch34aBAT HOBAa JHUHAMHUKA B IPECAOCTABAHCTO Ha q)I/IHaHCOBI/I

YCIYTH Y BbBEXKIAT HOBH yYacTHHUIHM B cepara Ha (GUHAHCOBUTE yCIYrH. TE€XHOIOTHUHHUTE (PUPMH

MOTaT Jia JOCTUTHAT JI0 O'POMHHU HOTPEOUTEIICKH MPEXKH 3a Mur2,

3% See OECD, Technology and innovation in the insurance sector, 2017, p. 18

37 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

% See Holle L., Digitalisation of financial markets — a key priority, VIEWS - The EUROFI Magazine, Helsinki,
2019, pp. 172-173

40 See OECD, Financial Markets, Insurance and Private Pensions: Digitalisation and Finance, 2018, p. 13

4l See Bury C., EU leadership in digital technologies. Can blockchain and FinTech be the EU’s game changers?,
VIEWS - The EUROFI Magazine, Helsinki, 2019, pp. 173-174

42 See Holle L., 2019, pp. 172-173
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HI/I(prBI/ITC TEXHOJIOTMHU OTKpHUBAT TI'OJIEMHU BB3MOXHOCTHU, HO CBHHIO TaKa IIOCTAaBAT CHIICCTBCHU
NpeaAU3BHUKATECIICTBA, a KpaﬁHPITe nm eq)eKTI/I e 3aBUCAT OO0 rojisiMa CTCICH OT IMPUCMAHCTO Ha
IoAXO0 A1 l'[y6J'II/I‘IHI/I IMMOJIMTUKU HAa HAITUOHAJIIHO U MCIKAYHAPOAHO paBHI/IHIC43.

MexXayHapoIHUTE OpraHu3allid M MPaBUTEICTBaTa Ca U3IBUIO aHTAXUPAHU C OIICHKaTa Ha
MPEIM3BUKAHUTE OT TEXHOJOTMHUTE IPOMEHHU B cpepaTa Ha PUHAHCOBUTE YCIYTH U C ONPEACISTHETO Ha
HOIXOAAIINTE TTOJUTHYECKH MEPKH, HEOOXOIMMH 3a CIIPaBSHE C TE3M IPOMEHH,
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N3KYCTBEHUMAT UHTEJIEKT - OT HEPHEIITPOH 10 CHATGPT
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Pe3iome

B masu paspabomka, we ce onumame 0a Rpocieoum noms Ha U3KYCMBEHUs UHMENIeKm OM He208ama
nossa, 00 Haili-Hogume My nposasenenus. e pazenedame Haii-3HaUUMUmMe JUMEPAMYPHU USMOYHUYU,
C8bP3AHU C HAYKama 3a uzKycmeenus unmenekm. Llle ce nocmapaem 0a onuwiem ocHogHume emant,
10 KOUMO ce e CMUeHaio 00 Cb8PEMEeHHOMO CbCMosAHUe Ha U3KycmeeHus unmenexkm. Cbuo maka oceéex
YUCTNO UHDOPMAYUOHHU 8LRPOCU, We 3ACecHeM U HAKOU 8bNPOCU Om Opyeu HAyyHu obracmu, muil
KAmo pa3eumuemo Ha U3KyCmeeHuss UHMeNeKm e C8bP3aHo ¢ MHO20 001acmu 0m 408euKomo 3Hanue
0cgeH  UHGOPpMAYUOHHUmME CcUucCmemMu U mexHono2uu - @uiocouama, KOSHUMUBHUME HAVKU,
cmamucmuxama. B paspabomxama we ce (oxycupame 8bpXy HAKOU KIOHYO8U 34 PA3GUMUEINO HA
U3KYCMBEHUs UHMENeKm Meopuy U eKCnepumMermu.

KiarouoBu AYMMU: U3SKYCMEEH UHmeNeKm, nepyenmpoH, ceHepamueHu Mmooenu

ARTIFICIAL INTELLIGENCE - FROM PERCEPTRON TO CHATGPT
Vanya Lazarova

Abstract

In this paper, we will try to trace the path of artificial intelligence from its emergence to its latest
manifestations. We will look at the most significant literary sources related to the science of artificial
intelligence. We will try to outline the main stages by which the modern state of artificial intelligence
has been reached. Also, in addition to purely informational, we will touch on some philosophical
questions, since the development of artificial intelligence is related to philosophy. In the paper, we will
focus on some key theories and experiments for the development of artificial intelligence.

Key words: artificial intelligence, Perceptron, generative Al models

JEL: O3, Z0

H3kycTBeHn nnTeseKkT (M) 1 Bpb3Ka ¢ Y4OBEIIKH UHTEJIEKT

Cuura ce, ye 3a mbpBu bT HoHSATHETO W3kycTBeH UnuTtenekt (MU) e ynorpeGeno npes 1956
r. ot /[>xon MakkapTu Ha cemuHap, nposejaeH B Jloptmyt konex B CALLL, kbeTo ce chOpaiu yueHH
WHTEPECYBAIIM CE OT M3MOJI3BAHETO HA KOMITIOTPH 32 HAOA00sBaHe HA YOBEIIKUS HHTEJICKT.

Uznonzsanero na nonsituero M e B nBa acmekra - 3a 03HayaBaHE Ha CIOCOOHOCTTa Ha
KOMIIOTBPHUTE CUCTEMH J1a U3BBPIIBAT JCHHOCTH, TOJ00OHN HA YOBEIIKHS WHTEJIEKT; 3a O3HAUaBaHE
Ha HAyYHO-TIPMJIO)KHATA 00JIacT 3a M3cieIBaHe U n3rpaxaane Ha cuctemu ¢ M. B To3u gokmnan mie ce
crpeM Ha u3noissaHeTo Ha W npu msrpaxaane Ha CUCTEMH.

[Ipe3 2004 r. dxon Makkaptu (McCarthy, 2004), nepununpa nonsitueTo Taka: ,,706a e Hayka
U UHDICEHEPHU MEXHON02UU 34 Cb30A6AHE HA UNMENUSEHMHU MAWUHY, U NO-CREYUATHO UHMETUSCHIMHU
Komniomuvpuu npocpamu. Toea e cevp3ano cvc 3adauama 3a U3NON36AHE HA KOMNIOMPU 3d
Hanooobsaeare Ha Yogewkus unmenekm, Ho MU ne mpsabea 0a ce oepanuuasa camo ¢ memoou, Koumo
ca buonoeuuno Habodaemu."

Hedunnnmsara moka3sa, Y€ HAYMHBT U3KYCTBEHUAT UHTENEKT Jia CE OIUIIE, € YPEe3 YOBEIIKHS
WHTEJICKT, Makap J1a He TpsAOBa Ja ce pa3uuTa caMo Ha OMOJIOTMYHUTE XapaKTEPUCTHKU. TBH Kato
WHTEJIEKTHT OTpa3siBa CaMO YMCTBEHUTE BBH3MOXHOCTU Ha JaJCH YOBEK, OOMKHOBEHO C€ HM3MOI3Ba
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MOHSATHETO WHTEIMTEHTHOCT, KOETO € IMO-IIUPOKO, KWMa MHOXKECTBO IPOSBIEHHUS M BKJIIOYBA
BB3MOXKHOCTTA JIa C€ YyBCTBA, JIa CE pa30upaT B3aMOBPB3KH MEKIY CHOUTHS, Ja CE B3eMaT PEIICHUS.

KommioTpute npuao0uBaT OTPOMHU BH3MOXKHOCTH - U3YUCIIUTEIIHA MOII, MUJIHOHU OTEPaliu
3a CeKyH/a, TEXHHYECKN XapaKTePUCTUKH, KOUTO TH HAlpaBAT MO-0bp3u OT yoBeka. Ho mamm ca mo-
WHTEIUTeHTHH? MakkapTy 3amaBa BbIpoca: ,,KakBo € WHTeIMreHTHOCT? , 3amoTo 6e3 OTroBopa Ha
TO3W BBIIPOC, NeUHUIMITA HE ¢ MhiHa. OcTaBa HEICHO KOs KOMITIOThPHA MPOrpaMa Jia ce CUMTa 3a
WHTEIINTeHTHA.

WNHTenureHTHOCTTa € TOHATHE, KOETO TPAJAWIHNOHHO C€ CBBp3Ba C YOBEKA W HETOBUTE
CIOCOOHOCTH J1a MUCITH U J]a CE Y4H OT OIKTA, /1a peraBa nNpo0ieMu U B3eMa peleHHs, ja ce afanTHpa
KBbM OKOJTHATa Cpejia | Jia MpUTeKapa pa3oupaHe U KOHTPOJI BbPXY COOCTBEHUTE MUCIOBHU MPOIIECH.
UYoBemkaTa HHTEIUTEHTHOCT C€ TIPOBEPSIBA UPe3 pa3iIMIHU TECTOBE, KOWUTO GpopMupaT KOeHUIIMEHT 3a
unTenurenTHoCT (1Q), m3mepuren, npeayoxken omie npe3 1912 r. ot Yiinsam CtepH (CthpH, 1912).

Kommiorpure, CBBKYIHOCT OT B3aUMOOOBBp3aHU Xapayep U codryep, paboOTAT, KaTto
nporpamuTe (coTyepa) JaBaT HHCTPYKIIMU Ha Xapyepa Kak Jja pearupa Ha BbBeeHaTa HHPOpMaIIwsl.
Te3n nHCTPYKIMKM MOTaTt Ja OBAAT OT MPOCTH, 10 MHOTO KOMIUIEKCHH — JIa PelllaBaT 3aadu, 1a JaBaT
yKa3aHUus 3a JBWKCHHUE, J1a ChbXpaHsBaT, 00pabOTBaT W BU3yaJIM3UpaT JaHHH 3a CTOKU U YCIYTH, Ja
MPEJICKa3BaT Bb3 OCHOBA HAa M3YUCIICHUS BBPXY JaHHU H IIp.

KakBo mie H1 Hakapa Ja onuIleM eIHa KOMIIOThpPHA [IPOrpaMa KaTo MHTETUreHTHA?

3a mppBU IBT OTTOBOP HA TO3U BBIPOC ce omuTai aa Aane AxbH Tiopunr, npe3 1950 r., B
nyonukanusata cu ,,KoMmmioTspan MamHu 1 uHTeNnekT  (Turing, 1950). Toli npeanoxui, BMECTO 1a
ce JaBa OTTOBOP Ha BBIIPOCA JANIM €JHA KOMIIOTHhPHA MPOrpamMa € UHTEJIMI€HTHA, ja Ce HOAXOAHU IO
IpyT HAa4MH, Ype3 TecT. Maesra My ce chCToM TOBa: HAabJIr0AaTeN YOBEK, J1a IPELEHU OT Pa3sroBop, Uupes3
pa3MsiHa Ha TEKCT, AajlH cpelly cebe ci uMa APYT YOBEK WM MalllnHa, 0e3 a ru Bikaa. KommorspHarta
Iporpama Ie U3AbPKH ,,TecTa Ha TIOpUHr*, aKo pa3UTBALIUAT HE € CIIOCOOEH 1A 51 pa3Iu4H OT YOBEK.
Tropunr e cuutan, ye ako none 30% OT TecTBaHUTE HE Pa3MO3HAST, Y€ TOBA € Mporpama, T MUHaBa
TecTa.

Juec Bede cMe yOeieHn BbB Bb3MOKHOCTUTE Ha MU, HO KakTo BCsKa HayKa, M Ta3U MPEeMUHABA
pe3 BbPXOBH MOMEHTH Ha pa3BUTHE M MOMEHTH Ha cmai. Vima enun apier nepuon npes 70-te go
cpenata Ha 80-Te TOJMHHU, KOTaTO B Ta3W OOJNACT ca MpPaBEeHM MAJIKO M3CJIEIBAHUS, B CpPaBHEHHE C
ocTaHanuTe chepu Ha HayKaTa.

IIpes 1957 r. @pank PosenOmar mnpaBu (QyHAaMEHTANHO W3CIeIBaHE H Tpejyiara
"[lepuenTtpon: BB3MpHeMar u pasno3Hasam aBToMat" (F., 1957) kaTo kiac M3KyCTBEHH HEBPOHHU
MpEeXH, UMATUPAIIH aCIIeKTH Ha MO3bKa U pEleNTOpUTE Ha OMOIOrnYHuTe cuctemu. Ha 6a3a Ha ToBa
n3cnenBane mpe3 1967 Toi mirpaxaa kommoTsp Mark 1 Perceptron 6a3upan Ha HEBpOHHA Mpexa,
KOSITO ce ,,00y4aBa* Ha NpuHOMINA Mpoda - rpemka.

IIpes 1969 Mapsun Muncku u Cuiimop IleiimbpT myOaMKyBaT KHHTa, oO3arjaBeHa
L [epLIenTPpOHK ", KOSATO € 3a0eiexKUTeIHaTa pa3padoTka BbPXy HEBPOHHUTE MpexH. Ta3u pa3paboTka
3a U3BECTHO BPEME, € IIIaBHUST apryMEHT Cpelly ObJIeIIy IPOEKTH 32 N3CiIeIBaHe HA HEBPOHHU MPEXU.
(Minsky, 1969) Muncku u Ileiinspt atakyBar Ileprientpona Ha Po3eHOanT, karo mocodsar, ue
HEeroBara JIByCJIOiiHa CTPYKTypa, He MOKe /1a 00XBaHE BCUYKH aCOIMAINY B €IHa HEBPOHHA MpeXa.

EnuncrBenara obmact ot MU, kosito ce pasBuBa ycnemHo npe3 70-te u Havanoto Ha 80-Te
TOJMHU Ca EKCIIEPTHUTE CUCTEMH. Te ca MpeAHa3HaueHH Ja pemaBaT npodaeMy B HAKOS crienupruiHa
00JacT OT YOBEIIKOTO IMO3HaHMe. /[Hec Te ce HapuyaT OT HIKOH YUeHH ,,lIpeaniIHa epa Ha M1, nmeHHO
3aI0TO TEXHU OyM € TI0 BpEeMETO0, KOraTo Oelre 3aMpsiio pa3BUTHETO Ha Apyrure odiactu Ha M.

ExcnepTHuTe cucTeMu ca M3rpajJieHM Ha OCHOBa Ha (DakTh, WM3BJIEUYEHH OT 3HAHHUATA Ha
EKCIIepTH OT KOHKpETHa OOJIACT, OT KOUTO 4pe3 JIOTHUECKHU IpaBWiia ce JIOCTUTA JIO HOBO 3HaHUE.
Tunmuen mpumep 3a TakaBa cucreMa € MYCIN - exkcriepTHa cucTeMa 3a JUArHOCTUIIMPAaHE Ha
Oakrepuanau Oonectu. MYCIN e pa3paboTeHa B HadanoTo Ha 70-Te TOAMHU HA MHUHAQJIUS BEK B
Craudopackust yausepcureT ot Exyapa [loptiug (Shortliffe & B.G., 1975). [Iporpamara e 6una
pa3zpaboTBaHa B MPOIBDKEHHE Ha 5 TOAWHM. buiio HeoOXoAMMO 1a ce HAaTpymaT M ChXPaHAT KaTo
(akTH, 3HAHUATA HAa EKCIIEPTUTE B 00s1acTTa Ha OakTepuanHute Oonectu. B3 ocHOBa Ha akTute, Upes
ChueTaBaHE Ha JIOTMYECKH MpaBUia, c€ JOCTUTa A0 3aKjtoueHue. ETo elnH MpocT mpuMep OT Tasu
eKCIIepTHA cUCTeMA:

Axo MHUKpOOPraHU3MbT € TPaM-OTPULIATENICH,
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Mopdonorusta Ha OpraHusma € Ipbuula U
OpranusmbT € aepoOeH.

To JlanHHTE COYAT, Y€ OPraHU3MBT € OAKTEPOUI.

Pa3BuTHeTOo Ha eKCHepTHUTE CUCTEMH IHEC HE € CIPsSUIo, Makap 4Ye cera Te ca M3TpajcHH
CHBCEM Ha APYI'H NPUHLIUIIH.

Ilpes 1987 rommna  [HeiiBug Pymenxapt u [xeiimc Makknenann — myOuukyBat
(hyanamenTamHus cu Tpyn ,,Ilapanenno pasmnpenenena oopadborka* ((Rumelhart & McClellan, 1987), ¢
KOWTO JaBaT OTHOBO CWJIEH TIIAachK Ha pa3ButTHero Ha M. 3amo Bce mak xopara ca Mo-yMHH OT
KOMIIOTPHUTE, BBIIPEKH Y€ OTJACTHH KOMIIOTHPHHU NPOrpaMH ca CIOCOOHU Ja HaJIMHHAT YOBEIIKOTO
U3IbJIHEHNE Ha AajeHa 3agada? OTroBOpBT, CIOpEd TE3W YUEHH, Ce€ KpUe B MOIIHATA TapajeiHa
apXUTEKTypa Ha YOBEIIKUA YM. Te OmucBaT Ta3u apXUTEKTypa, Upe3 TeOpHsl Ha [TI03HAHUETO, HapedeHa
KOHEKIIMOHU3bM. Teopusita npeamnoara, 4e yMbT € ChCTaBEH OT TOJISIM OpOM eIeMEHTapHU eIWHUIIN,
CBBp3aHH B HEBpOHHA Mpeska. [IcuxuyHuTe npornecy ca B3auMOISHCTBUS MEXKTy TE3H €IUHHIIN, KOUTO
ce monOy)XgaT M BB3MUpPAT €IHa Apyra B NApajeiHu, a HE B IIOCJIENOBAaTEeNHM orepauuu. B To3u
KOHTEKCT 3HAaHHETO BeUye HE MOXKE /a Ce pasrieka KaTO ChbXPAHSIBAHO B JIOKAJIM3UPAHU CTPYKTYPH;
BMECTO TOBA C€ CHCTOU OT BPB3KH MEXIY ABOHKH €IUHUIN, KOUTO Ca pa3NpeAeiCH! B Ls1aTa MPEKa.
Ha ta3u Teopust OCHOBHO ce IBJDKH HalpeabKa B MOCIEIHO BpEeMe Ha MPEKUTE 3a IBIOOKO 00ydeHue
(DL Deep Learning), u va ronemute e3ukoBu moaenu (Large Language Models LLM).

ITpe3 1995 r. Prcen u Hopeur myonukysat y4eonuk (Russell and Norvig, 1995), napeuen
,,/I3KyCTBEH UHTENEKT: MoJiepeH noaxo/ ‘. Ta3u KHUTa cTaBa HACTOHA 32 MHOT'O TIOKOJICHHS CTY ICHTH,
a ipe3 2020 roauHa, mperwprisaBa 4-To uzganne. Criopen HaOMOIEHUATa HA YHUBEpCUTETa B bhprim
(1547 Schools Worldwide That Have Adopted UIMMA (berkeley.edu) ot To3n y4eOHUK y4aT moBede
ot 1500 ynuBepcurera B cBeta. B Bpiarapus, copea To3u calT, OT ydeOHHMKa ce MMOJ3BaT 000 5
YHHUBEPCUTETA.

Ixon Cwpn, mpodecop BBB Dunocodckus ¢axynreT B bBpKIM W ABIATOTOAUIICH
n3cnenoparen Ha MU, cp3gaBa moHATHETO ,,cuiieH m3kycTBeHu uHrenekt (CUM)” (Strong Artificial
Intelligence SAI). MaruHa ¢be CHIEH H3KYCTBEH HHTEICKT Il NMa ICHXHYECKH ChCTOSHUS KaTO TE3U
Ha Xopara, HallpuMep, MOXe J1a paz0epe pa3Ka3aHW HCTOPHH KaKTO YOBEK I'M pa3Oupa. 3acera CUIHHAT
UU copiiecTByBa caMo B TEOPETHUYEH acIeKT - KOMIIOTHP MMa HHTENEKT, paBeH WJIM HaJMHHABAII]
yoBemkus. Takbes MU mie mma caMoch3HaHUE; 1€ MOXKE JIa PEABUKIA; Ja ce caMoo0ydaBa u Ja B3emMa
camocrositenHo peutenus. [Ipodecop Cobpin, cb3naBa MUCIOBEH €KCIIEPUMEHT, HapedeH ,,Kuraiicka
cTas’, 3a ja IEMOHCTPHpPa HEBB3MOKHOCTTA, CIIOPE]l HETo, 3a KoHCTpyHupane Ha CHUU.

ChIHOCTTA Ha MUCJIOBHHS EKCIIEPHMEHT CE ChCTOM B CJleJHATa TOCTaHOBKA. B eqHa cras cron
YOBEK, KOMTO He 3Hae KUTANCKH €3UK U MPe3 eJHa IyNKa B CTEHATa, KOMYHHKHpa MMCMEHO C KUTaell
Ha kuTaiicku. KuraeusT mpamia mpe3 gynkaTa BBIPOCHUTE HA YOBEKA, a TOM 4eTe NpEeABapUTETHO
HaNHMCaHN WHCTPYKIMHM Ha aHTIIMHCKH, B KOMTO Ca TOCOYCHH OTTOBOPUTE HA BCHYKM BB3MOKHH
BBIpOCcH Ha kuTaena. Koraro momyun Hepornupute, ThpCH B WHCTPYKIUATA H3MEXKIY BCHYKH
BB3MOXKHHM ChYETaHMs, KOe Ja u3depe 3a orroBop. HamomHsiMe, ye eKCIEpHUMEHTHT € MHCIIOBEH,
TeoperndeH. EfyH BhHIIIEH HaOM0aTeN Ie 3aKJII0YH, Y€ YOBEKbT B CTasTa 3Hae kurtaiicku. Criopen
TakKa MPOBEJCHUS EKCIIEPUMEHT, KUTAeIbT MOXKE HUKOTa J1a He pa3depe, 4e ChOeceJHUKBT My HE 3Hae
KHTaCKH. A ITbK YOBEKBT BBTPE B CTasiTa MOXE HUKOTa J]a HE MPOyMee 3a KaKBO € O pa3roBOPbT.

AKO B cTasTa BMECTO YOBEK, MMallle KOMIIOTHP, B KOHTO NPEIBAPUTEIHO Ca BbBEICHH
WHCTPYKIIMH 32 OTTOBOPH U PEAKIIUK Ha BCUYKH BB3MOXHH BBIIPOCH U CHTYalluH, TO TO3H KOMITIOTHD
1€ U3TIIEKA KaTO YOBEK, HO B HUKAKbB CITydail He MOKe JIa C€ OTHKICCTBH C YOBEK.

EcnepumentsT ,,Kutaiicka cras® me uiarocTpupame Karo M3MO0J3BaMe U3KYCTBEH MHTEIEKT
(®wur. 1). Kommanusita MaiikpocodT paboTh B HacOkaTa 3a Ch3/laBaHe U 00yueHHe Ha PUIIOKEHHE Ha
WU, xoeto renepupa n3o0pakeHus, B3 ocHoBa Ha TekcT Image Creator from Microsoft Bing. TekcTsr,
Koiito 3anaBame Ha MU na wmoctpupa e: ,,John Searle's science experiment called the chinese room
with Chinese instructions and an outside observer* Ta3u wiroctparius € Hali-0aU30 10 peIcTaBaTa 3a
MUCIIOBHUS €KCTIepuMEHT Ha 1pod. Chpir.
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Hapucysan: Image Creator from Microsoft Bing https://www.bing.com/images/create/john-searle27s-science-experiment-
called-the-
chines/64bb8536¢57746d1b544a94166da8440?id=3%2b6bnLNh1ksOiVU1IMgnfQw%3d%3d&view=detailv2&idpp=genim
g&FORM=GCRIDP

@ur. 1. Excniepumenr ,,Kuralicka cras‘.

To3u eKCepUMEeHT, HapedeH OT HIKOHW YUCHU ,,Hali-3HAUMMUS MUCIIOBEH eKcriepuMeHT Ha 20
BEK" He € 000OPEH TEOPETUUECKHU, MMa MHOT'O IPOTUBHUIIN, KOUTO CMATAT, Y€ € Bh3MOXKHO JIa CE Ch3aJIc
CBpPBXUHTENCKT. OCHOBHUTE KPUTHKH C€ OTHACAT JO TOBA, Y€ €KCIIEPUMEHTHT € CaMO MHCJIOBEH, HE
MOXe Ja Objie mpoBeleH excrepuMmeHTanHo. Ha koero mpodecop Chbpi oTroBapsi, 4Ye TEXHHUUECKH
HEBBH3MOXKHO HE 03HAUaBa, ue € JIOTHYHO HeBB3MOKHO (Searle, 1980).

I'enepaTuBeHn u3kycrBen uHTeJeKT (Generative Artificial Intelligence GAI)

W3KkyCTBEHUST HHTENEKT € HayyHa 00JacT, KOATO ChueTaBa KOMIIOTHPHU HAYKU ¥ HA0OPH OT
JIaHHM, 32 pelliaBaHe Ha KOHKpeTHH npobiemu. MU ce oOy4ara - ToBa € npoiiec Ha u300p 3a HUBO BEpPHU
PE3YNITaTH W MOCTETIEHHOTO AOCTHUTaHe JI0 TOBa HWBO. EJWH OT Hali-HOBUTE KIIOHOBE B ABIOOKOTO
oOydeHue e pa3paboTBaHEeTO Ha crienu(UyYeH B HEBPOHHA MpeXxa, HapedeHa Tpanchopmbp. Toa e
HEBPOHHA MpeXa, KOSITO € MMPOSKTHpaHa Jja TeHepupa MOCIeJOBATEITHOCTH OT CBBP3aHH €JIEMEHTH OT
JaHHU (KaTo M3peueHHe HampuMep). 3a IbPBHU IbT TpaHcPOpMBPHT € Oui npeanoxer npe3 2017 r. B
craruara ,,BHUMaHHWETO € BCHYKO, OT KoeTo ce Hyxmaere (Vaswani, et al., 2017), pe3dynrar ot
yeunuara Ha peauna ydenu. Ot 2017 r. 1o ce3naBanero Ha npuinoxenneto ChatGPT Bpemero e camo
5-6 roguHN.

I'enepaTiBeH U3KYCTBEH MHTENEKT € HAPMUYAH TO3U U3KYCTBEH UHTEIJIEKT, KOITO € B ChbCTOSHUE
Jla TeHepupa ChAbPXKAHWE, KOETO NpEIH TOBa HE € ChINECTBYBaJI0O B IMPOCTPAHCTBOTO — TEKCT,
N300paXKeHUs, KHATH, (GUIIMH, JOPY YaCTH OT HAyYHH TPYIOBE.

CrpiBaiiky Ha CHIIECTBYBAIM TEXHOJIOTHH Kato TpaHCOPMEBP M rOJIEMUTE JTUHTBUCTUYHU
monenn (LLM), momenure, m3nossBaumm GAI ca oOyuaBaHM BBpPXY OTpOMHH OOEMH OT JaHHH
(manpumep wsimara Mcropus Ha Beirapust u HanpuMmep BCHYKH pedd W npousBeneHust Ha Credan
Cram00mIOB) Kak Ja TpeicKaxar cliefBalia JyMa B JIQJICHO W3pEUYCHHE. AHAIM3UPARKU XU
CchyeTaHUs OT AyMH, MOTaT Jla IpeAroioxar, 4e cien ¢pasara ,,He meme 31mato, uckame...“, Hai-
BEPOSITHOTO TIPOIBIDKEHHE € ,,CcBoOoma u doBemku mpaBauHu . (CrneaBaiiku W3BECTHOTO
ctuxorBopenne Ha CtambosioB ,,He 1meMe Huit 6GoraTcTBo,/ He IIeMe HHUM mapu,/ a Mckame cBo0oa,
YOBELIKH NpaBAuHU!“ 3ae1HO ¢ (hpasara ,,eMe”, KOSITO OUEBUAHO CE CBHP3BA C HAKAKBB CIelUpHUCH
n3kas.). GAl Mmoxe na cb3aane HOBO CTUXOTBOpeHHUE B cTiiia Ha CTaMO0JIOB, KOETO HE ChUIECTBYBA 10
TO3W MOMEHT, CaMO Bb3 OCHOBA Ha MOJaJieH Ha BXOJ MbpBU pex, [Ipumepute MoraTt na 0b1aT BEPXY
pa3NUYHU JaHHU, HO TJIaBHATa U/es HA TeHEPAaTHUBHUS W3KYCTBEH MHTEJICKT €, Ye MOXKe JaJieH MOJIEI
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Jia ce ,,Haydu* 1a TeHepHpa CTaTUCTHYECKHA BEPOSTHHU PE3yNTaTH, KOTaTo KPaHUAT MOTPEOUTEN My
Jlazie 3a1aya.

I'enepaTBHHUTE MOAEIH C€ U3MOI3BAT OT TOJUHH B CTATUCTHKATA 33 aHAJIU3 HA YUCIICHH JJaHHU.
Bb3xoasT Ha 7pI00KOTO 0O0yUeHHe 0Oade HApaBy BH3MOXKHO PAa3IIMPSIBAHETO MM M3BBH YHCIIATA; 110
TEKCT, M300paXeHHsI, ped W IPYTH CIOXHHU THIIOBE JAaHHHU. BBAEHIETO € B Te3W MOJIENN, KOUTO Ce
o0yyaBaT BBbPXY IIMPOK HaOOp OT AaHHH, KOMTO MOTaT Ja Ce M3IMOJI3BAT 3a Pa3iMYHH 3a]laud, C
MUHUMalTHA (rHA HacTpoiika. CHCTeMHTe, KOUTO M3ITBJIHABAT KOHKPETHH 33/1a4H B €IUWH KOHKpPETEeH
JIOMEWH, OTCTHITBAT MSICTO Ha reHepaTuBeH MU, koiTo yun mo-o0110 u padoTH B pa3IUdHU TOMEHHH U
BBPXY pa3nuuHu npobiemu. bazoBute Moaenu, 00y4eHH Ha TOJIEMH MAacHBH OT JAaHHH M mocjie GpUHO
HACTPOEHH 32 Ha0Op OT MPUIIOKEHUS, ABMKAT Ta3u MPOMSIHA.

Haii-nmonynsipaute mpumepu Ha TakbsB Tun npunoxenus ¢ GAI auec ca ChatGPT, Bing Al,
Bard u np. CunaTa Ha Te3u NMPUIOKEHHS € B TOBA, Y€ B pe3yJITaT Ha aHAJIM3a Ha OTPOMHU 00eMHU OT
TEKCTOBU JTaHHU M U300pa)KCHUS, MOTAT J1a ChCTaBAT CMUCIIEH OTTOBOP Ha KOWTO M Jia € BBIPOC, 2
TeHepupaT ChIbPKAHUE, KOETO MPEAN TOBA HE € CHIECTBYBAJIO.

CwmaocTTa Ha GAI MOzIenHTe, KAaKTO TTOCOYHNXME, HO HEeKa TaK Ja TOBTOPUM, 3aI[0TO € MHOTO
BaXXHO €, Y€ TC Ca BEPOATHOCTHU MOACIIU, TCHEPpHUPAT CTATUCTUYCCKU Haﬁ'BepOﬂTHOTO ChUYC€TaHUC Ha
n3pasu, KOeTo cje/iBa OT [ocTaBeHaTa UM 3ajada, Ho He u HenpemMeHHo 100% BsapHOTO.

Ha Obirapckus TeneBU3MOHEH €KpaH B MOMEHTa MOXKE Jla ce IJIe/la €Ha MOIyJIsIpHa Urpa
nllomutaxme 100 doBeka...?*, B KOSITO UTPACIIUTE CE€ OMUTBAT JIa OTTaTHAT KAKBO Ca OTTOBOPHIIH TE€3HU
100 yoBeka Ha BBIIpOCa, a HE KOU € mpaBWiIHUS OTroBop. IlocTaHOBKaTa Ha Ta3u Urpa MHOTO MPUIHYA
Ha TOCTaHOBKAaTa, MPH KOSATO YOBEK 3aJaBa BBIPOC HA HAKOE OT MPIIOKEHHUSATA C TeHepaTHBEH
n3kyctBeH wHTenekT. GAIl mie najge Haii-BepOSATHHS OTrOBOp, KOWTO € W3BJEUeH OT aHalIu3 Ha
KOMEHTapuTe, OJIOTOBETE, YUKUTATA, YaTOBETE U Mp., HO He 3aabmkuteaHo 100% BepHHS OTTOBOP.
MHoOTr0 BEpOSITHO € CBHINO Taka, MPH JUICAa Ha JOCTAThYHO JaHHM IO JaJeH BBIIPOC, TeHEPATHBHUS
M3KYCTBEH MHTENIEKT Ja CH ,,M3MHCIH * U3pa3u, GaKkTH, T.e. 1a TeHepupa HHHOPMAITH, KOSITO U3TIEKIA
Hali-paBaoNoJ00Ha KaTo OTrOBOP Ha JajeH BBIPoc. ToBa sIBICHHE MMa UME - ,,XaJIOIMHAIIMHA Ha
GAI“. Komnanunte, KOUTO pa3paboTBaT reHEPaTUBHU MOJIENIN, BUHATH MHOTO SICHO JIKJIapupaT 0TKa3
OT OTTOBOPHOCT, KaTO MPEIyNPekIaBaT MHOTOKPATHO MOJI3BAIIUTE MOJEIHTE J1a HE Ce JIOBEepsBaT
M3ISUI0 Ha TAX. JIHEC MHOTO XOpa He ca B ChbCTOSIHUE J1a paz0epar, 4e Cpelly TX HAMa MECTena KaTo
YOBEK MallliHa, HUTO CBPBXUHTENEKT. 3acera.

Peannu onacHoctu ot pazsuruero Ha U

Cpen ydyeHuTe ce BOAM HEpa3pelleH M [0 JHeC aucnyT ,Moxke Ju Ja ce Ch3lnaue
CBPBXHMHTEJEKT, KOUTO J1a 4yBCTBa KaTo 4oBeK?*“. KbM TO3H BBIIPOC CE€ BPBIIAT HA-YECTO YUEHUTE OT
KOTHUTHBHUTE HAayKH, 33 KOUTO € BaXXHO Jaiu MOXe na ce HampaBu WU, xoiito na HamomoOsiBa
YOBEIIKHS.

Jamm Bpobme Hakora MU mie Moske 1a M3nuTBa MICTHHCKY eMOITiH, 0e3 1a ru cumyupa? Tosa
€ BBIIPOC, KOMTO 3acsra HayKaTa 3a YOoBeIlIKaTa ICUXUKa U MO3bK. 3acera He € sicHo. MiMa MHOro Heta,
KOUTO HE 3HaeM 3a Bb3MOXHocTMTe Ha WM. VYuenute wuscneasar passutuero Ha WU n
MpeIynpekIaBaT, ye B ObJICIIe MOXKE J1a Ce CTUTHE JI0 ChCTOsIHUE Ha ,,cuHTYsipHOCT  (Kurzweil, Ray,
2005), Touka ot kosito UM, Moske 1a ce pa3BHBa CaMOCTOSTEIHO, O€3 y4acTHETO Ha YOBEK M HsIMa Ja
MOXe€ J1a c€ BhpPHE 00paTHO.

Ho nopu u ceramuoTo pa3sutue Ha U e TakoBa, 4e mOBEE A0 CIIOPOBE, TUCKYCHH OTHOCHO
BpEIuUTE, KOUTO MOXKE J]a HAHECE Ha XopaTa U JIalu T€3U BPeJly ca ChbIIOCTABUMHU C MOJI3UTE OT HETO.

ITo-rope B TekcTa CTIOMEHAXMe 3a ,,XaTIONMHAIMATE * Ha TeHEPATUBHUS N3KYCTBEH HHTEIICKT —
CBCTOSIHHE, TIPH KOETO MporpaMara TeHeprupa U3MHUCIIAIN U HEBEPHHU M3PCUEHUS U TBBPJEHUA. ToBa
ChCTOSIHME HE € YMMIIEHO, Beue mnoauepraxme, ye 3acera Al camo cumynupa emMoUMH U
CBIIPUYACTHOCT, HO TOBAa BOAM N0 3a0iyJla MHOTO XOpa, KOETO € BPEIHO U OCOOCHO OIacHO.
[IpoGiieMbT €, 4e coPTYePhT C U3KYCTBEH MHTEIICKT MOXKE J1a 3201y BCEKH - OT BUCOKO 00pa30BaHU
CHEIMAIUCTH JI0 XOpa C JIAOWITHA IICUXHUKA, TOTOBH JIa IIOCETHAT Ha dKUBOTA CH.

MHoro nomynsipeH ctana ciayvair oT 1oiu 2022 r., cbe codpryepHus nmxenep Ha ['yrbi, KoWTo
TBBPJSJI, Y€ YaTOOTHT, ¢ KOWTO pabOTH € JMYHOCT M WMa chb3HaHue. CeH3arusaTa TOJIKOBA CE
pasmupmira, 4e OmIo HeoOXOAMMO Ja Ce HaMecST IICHMXOJO03UTe Ha KOMIAHUATa, Ja MPOBEAAT U
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Pa3MpoCTpaHAT AMAJIOT ¢ 4aTOO0Ta, 3a J]a MOKa)at, 4e TOBa € MPOCTO MPOorpamMa, KOATO HMUTHPA YOBEK
—4aTOOTHT Ka3al 4e uMa CeMEUCTBO, JIela U Tp.

3a11o e TOIKOBa TPYIHO JIa CE pa3Mo3HAsAT , XaaronuHanuute Ha Al?

[IpobneMbT WaBa Hal-Bede OT OTPAHWUYCHOTO HHU ITO3HAHWE IO MajeH mpobieM. AKO
MpoOJIEMBT € WIIOCTpUpaH oT Al, HHe JIeCHO Ie BHUANM TPEIIKUTe W HECHOTBETCTBHATA M IIE CE
pa3bepeM, ye NajJicHa KapTUHKA ¢ HampaBeHa oT Al. YBenuuute MHOTOKpaTHO ®wur. 1, mo-Harope ot
TO3H TEKCT, U e BUIUTE €IHO TPOTECKHO N300pakeHNe Ha YOBEK - HEChPAa3MEPHO OKO, HEJOBBPIIIEHU
pBIle, 300110 HE 0COOEHO yMEI ONUT Ha TeHePaTHBHUS U3KYCTBEH WHTEIIEKT /1a HAIIPaBH WITFOCTPAITUS
Ha /xon Cbpi U TO TakaBa, 4e J1a He MOBTAps HUKOsI HeroBa CHUMKa. Bee mak nzo0paxenueTo TpsoBa
na e yaukanHo. Ho Bede cucteMuTte 3a reHeprpaHe Ha M300pakKeHHUs TOTOJIKOBA CE YChBBPILICHCTBAXA,
Ye HAMNCTHWHA MOTAaT Jia Ch3aAaT n300pakeHne, KOEeTo /1a € TTOHE TOIKOBA JTOCTOBEPHO, KOJIKOTO OH T0
PHUCYBaJ XyI0KHHUK.

Kak na pasno3naem nanu fJafeH TEKCT ChOTBETCTBA HA HCTUHATA, TIPU MOJIOKEHHE, Y€ HAMaMe
JOCTAaThYHO TIO3HAHUWS MO TUCKyTHpaHus BbIpoc. ToBa e Tpyano. Hanpumep, ydernnnu tpsioBa ma
Hanumat ece 3a Ye I'eBapa wnu Bacun JleBcku... MIMaT HsKakBH MO3HAaHUS MO BBIPOCa, HO HE
JOTOJIKOBA, Y€ JIa MPELEHST AN € BIPHO BCUYKO, KOETO UM € HalHCAl 4aTOoTa.

Eto emun peanen mpumep... Google pa3paboTBa cBoii yatOoT, HapeueH Bard, koiTo ¢ B
excriepuMenTaneH etar. [Ipu 3amanen sempoc: ,,Kak e 3arunan Bacnn JleBcku®, 9aT60THT OTTOBaps €
HSIKOJIKO CMUCIICHH M3pedeHUsl, ue ,,JICBCKM € eTUH OT Hal-BEIMKUTE OBITapCKU PEBOJIOIMOHEPH U
HaI[MOHAJIHM Tepou’. 3aeHO C TOBA ,XaJIOIMHKUPA‘ BepCUATa, ue € ,,00eceH Ha Burora, kato mpu
0o0ecBaHETO My € M3IOJI3BAaH MEXaHU3MBT Ha Osiara jsictoBuma“... Kak ce e Hamecun pa3ka3bT Ha
J0BKOB B TO3H BBIIPOC, HUKO#T HE MO3Ke 1@ OTroBOpH. HO ITbK HAMHCAHOTO 3BY4H TOIKOBA JOCTOBEPHO,
4e 3a0Iy’K1aBa JIOpU XOpa, KOUTO 3HAST OT YUYHJIMIIE ObJrapckarta HCTOpHA. AKO TO3U TEKCT, Oelle
TIOTIaTHAN TIPH Ty>KI€HEI], KOWTO HUIIO He 3Hae 3a JIeBCKH, HO Bce MakK € YyBall Hello MO IIbpBaTa 4acT
OT TEKCTa, Y€ TOBA € Halll HaIIHOHAJIEH TePOHi, IIie MOBSPBA U Ha OCTAHAIATa YacT. TeKCTHT MOKEIIe Ja
MOMaJHE B YUYCHHYECKO €ce Ha KUTAaWCKH, HEMCKH, SIOHCKU M Tp. U Ta3u HeOmBanuua Obp30 Aa ce
pasnpocTtpaHu... B qanen MOMEHT MOKellle a ChIIECTBYBa B TOJIKOBA BEPCUH B MHTEPHET, Ue 1a Obe
MpHeTa 32 MHOTO BEPOSTHA OT CIIEABAIUS YaTOOT, KOWTO aHAIM3HUpPA TAHHUTE IO TO3HU BBIIPOC.

3akaouyeHue

Camo 3a okosio 70-80 romunu, UM mperbpnst orpoMHO pa3zButue. BpemeTo oT HaydHHTE
OTKPHTHS, IO TAXHOTO MpPUJIaraHe B IPAKTHKATA CTaBa BCE MMO-KPATKO.

[IpoGiieMuTe CBBp3aHH C TOTEHIIMAIHUS PUCK OT CH3/I1aBaHETO HA U3KYCTBEH CYNEPHUHTEICKT
Hal-4ecTo ce HEerMMKUpaT oT paspadoruunute Ha M. [IpuunHara e, 4e ch31aBaHETO Ha CUCTEMH C
obmr m3kyctBen uHtenekt (Artificial General Intelligence), e uenrtpanna crTparernuecka Iena Ha
BozenmuTe Komrnanuu B obnacrra Ha MU, karo Microsoft, OpenAl, Meta, Google, Amason, IBM. Jla
ce MpreMe CEpHUO3HO PUCKA OT Ch3/1aBaHETO Ha M3KYCTBEH CYTIEPUHTEIEKT O 03HaYaBalIo Jia ce 3a0aBu
B OINpeJieieHa CTeleH Ch3JaBaHeTo Ha cucteMu ¢ obuy M upe3 BpBexgaHe Ha JONBIHHTEIHH
MpaBuIia, KOHTPOIHH (DYHKITUH U APYTH OTPaHUICHUS.

WU tpsiOBa na cioyku Ha Xxopara, 3a HogoOpsiBaHe Ha TeXHUTE KauecTBa. KaTo nmpenonaBaTenu
BBB BHCIIH YYHJIHINA, CME JITHXKHHM JIa 3all03HaBaMe CTYJIEHTHUTE C ONMACHOCTUTE OT OE3KOHTPOIHOTO
pa3BUTHE HA H3KYCTBEHHSI HHTEIIEKT. Upe3 ChBMECTHH pa3padOTKU MEXKIy TIPETOIaBaTellv U CTYICHTH
(Hristov Georgi, Markova M. (2022); Kovacheva M. (2020) TpsiOBa na Haco4yBame TsAXHaTa
KpPEaTUBHOCT KbM IOJIe3HUTE MpuiokeHus Ha MU, KbM H3M0JI3BaHETO MMa IIIaBHO 3a 00JIeKYaBaHe U
MOBHIIIABaHE KAYECTBOTO HA YOBEIIKHUS TPYI.

Xopata OT cBOsI CTpaHa TpsIOBa J1a 3HAAT, Ye CPEIy TsIX 3acera CTosIT 00y4eH! MauHi. Moxke
Ou B 6;TM3K0 OBJEIIE TOBA 111 Ce MPOMEHH, HO BbB BCHUKH CIy4au, YOBEKBT TPSOBa J1a 3a11a31u KOHTPOJ
BbPXY MAaIlIUHHTE.

[Mocnennara 1yMa OTHOCHO KH3HEHO BaXKHU pellieHus1, cBbp3anu ¢ U, TpsOBa 1a ce B3ema ot
xopara.
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Abstract

This report explores the transformative potential of Artificial Intelligence (Al) technologies in tax
administration in Bulgaria, with a focus on bridging the gap between existing tax fraud detection tools
and the incorporation of business characteristics, such as abnormal financial status. It underscores the
importance of integrating Al technologies to harmonize both structural and financial characteristics in
tax fraud detection. The report presents a critical overview of existing tax fraud detection tools, deriving
key insights on how such technologies can be improved.

Key words: integration of Al, tax administration, tax fraud

Introduction

Acrtificial Intelligence (Al) has emerged as a transformative force across various sectors, revolutionizing
the way businesses and governments operate. In the context of tax administration, Al has the potential
to streamline processes, enhance efficiency, and improve compliance, thereby contributing to the
economic growth and stability of nations. In recent years, the Bulgarian tax administration bodies,
predominantly the National Revenue Agency (NRA), have recognized the significance of digitalization,
but the implementation of Al technologies remains a complex process which is still due.

The integration of Al into tax administration not only promises to increase revenue collection but also
to simplify complex taxation processes, minimize errors, and foster a climate of transparency and trust
between the government and its citizens.

This report aims to provide an overview of how different Al technologies are implemented in different
tax administration bodies around the world. It explores the difficulties of such implementation and
proposes a tool for enhancing tax fraud detection.

Research gap

This report serves as a critical bridge over an existing gap in the current landscape of tax administration
and fraud detection. Presently, the tools and methodologies employed for detecting tax fraud
predominantly focus on structural characteristics, such as the organization's structure or transactional
patterns. While these aspects are undoubtedly essential for identifying potential irregularities, they often
fall short in capturing a more holistic view of tax fraud. This limitation becomes glaringly evident when
one considers the inherent dynamism and adaptability of fraudulent activities in the modern economic
landscape.

The gap that this report addresses centers around the need to incorporate the business characteristics of
tax fraud, specifically factors like abnormal financial status, into the detection process. Traditional
methods may not sufficiently recognize signs of tax evasion or fraud that are rooted in the financial
health or behavior of an entity. Such behaviors may include abnormal fluctuations in revenue, expense
patterns, or financial ratios that deviate from industry norms and benchmarks.

By delving into this critical gap, this report seeks to shed light on how Atrtificial Intelligence can be
harnessed to bridge the divide between structural and business characteristics in tax fraud detection. Al
technologies have the capacity to analyze vast and complex financial datasets, identifying anomalies
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and patterns that human auditors might overlook. By taking into account abnormal financial status
alongside structural information, Al-powered solutions have the potential to revolutionize tax
administration, providing a more comprehensive and accurate assessment of potential fraud.

Literature review

The use of Al in tax administration can have significant benefits. It can improve taxpayer compliance
by incorporating informaton and comunication technology (ICT) into the tax adinistration system
(Djafri et al., 2023). The application of e-tax systems, Al, chatbots, and biometric identification can
streamline processes such as registration, filing, payment, and identification, making it easier for
taxpayers to comply with their obligations (Djafri et al., 2023). Additionally, Al can be used to monitor
entrepreneurial activity and identify cases of tax evasion, both by regulatory authorities and by
entrepreneurs themselves.

Furtherore, Al can contribute to macroeconoic stability and economic growth. Tax adinistration
reforms, including the integration of Al, can address challenges such as low tax revenue and corruption
in the tax bureaucracy (Herbert et al., 2018). By improving tax policy and administration, Al can help
generate higher tax revenue and reduce opportunities for corruption, leading to economic stability and
growth.

Acrtificial intelligence (Al) has the potential to revolutionize tax administration by improving efficiency,
enhancing tax collection and management, and reducing tax evasion. Several studies have explored the
application of Al in tax administration and its impact on various aspects of the tax system.

Zhang (2023) suggests that the construction of an Al-based environmental protection tax system can
improve tax collection and management, tax payment service, and tax management (Zhang, 2023). By
leveraging Al technology, tax authorities can optimize the design of the tax system and enhance the
efficiency of tax administration processes. This can lead to more effective tax collection and a reduction
in tax evasion.

Another study highlights the digitalization of tax administration communication as a result of Al
technology (Ihnati§inova, 2021). Al creates new digital communication channels, enabling more
efficient and paperless tax administration. This can streamline communication between taxpayers and
tax authorities, leading to faster and more accurate processing of tax-related information.

Furthermore, the integration of Al technology and tax risk management can establish an intelligent tax
system (Huang & Zhang, 2022). By using Al algorithms such as Bagging and Support Vector Machines
(SVM), tax authorities can analyze large volumes of data to identify potential tax risks and anomalies.
This can help in detecting tax evasion and improving tax compliance.

Jiang (2022) presents an intelligent tax planning platform based on the current situation analysis, and
proposes a new tax planning algorithm based on the advanced technology of big data and artificial
intelligence, which helps enterprises to carry out intelligent tax planning under the premise of legal
compliance, reduce company labor costs, and increase the freelancers’ revenue.

However, there are certain challenges that need to be addressed when implementing such technologies.
One such challenge is the need for administrative capacity and accountability. Studies have shown that
countries like Bulgaria and Romania face obstacles in terms of administrative capacity and
accountability, which can hinder the successful implementation of reforms, including those related to
Al (Wegener et al., 2011). Therefore, it is crucial for Bulgaria to address these challenges and build a
strong adinistrative foundation to support the integration of Al in tax administration.

To fully harness the potential of Al in tax adinistration, Bulgaria should consider the experiences and
best practices of other countries. In the following section, we provide several examples of successful
implementation of Al technologies in tax administration processes.
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Examples of implementation of Al in tax administration

The government of Malta has implemented a system which alerts the authorities when a tax payer’s
income does not correspond to the value of assets in his possession (Zammit, 2023). While a good
example of combating tax fraud and money laundering, this case poses the question of personal rights
and security.

The Canadian government has announced TaxGPT (https://taxgpt.ca/), a chatbot which assists
taxpayers in the process of understanding and filing their income returns. Of course, relying solely on
a chatbot to do your taxes is never a good option, but it is still a great support tool.

The Netherlands also implemented a self-learning algorithm which categorizes citizens into risk groups
in effort to stop childcare benefits fraud. It is also a good example of how terribly bad such
implementation can go if not done right. Thousands of Dutch families have been wrongfully categorized
and punished over the years which led to a need for revision of the tool. (Goujard and Manancourt,
2022). Such system has been successfully implemented in Italy.

Australia claims to have identified over $530 million in unpaid tax bills and prevent $2.5 billion in
fraudulent claims using Al models, including deep learning and natural language models.

China has implemented reforms in tax collection and administration, using Al and blockchain
technology to reshape its core processes (Wang & Chen, 2018). Similarly, Russia has utilized Al in the
tax sphere to identify cases of tax evasion and ensure compliance.

By studying and adapting the successful approaches, Bulgaria can develop a coprehensive strategy for
integrating Al into its tax adinistration system.

Challenges in implementing Al in the Bulgarian tax administration

There are several non-neglectable challenges in implementing Al technologies in the tax administration
process in Bulgaria.

Wegener et al., 2011 presents the need for administrative capacity and accountability so that reforms
can be pushed through successfully. As he goes to show, Bulgaria and Romania did not have that
capacity then. The country's political and socioeconomic transformations are still unfinished, which
hinders the adequate completion of the Europeanization process (Wegener et al., 2011). These
challenges can impact the implementation of Al in tax administration, as they require a strong
administrative capacity and a robust accountability framework.

Another issue is lack of infrastructure and technology. Upgrading and modernizing existing IT
infrastructure to support Al implementation can be costly and time-consuming. This includes procuring
powerful hardware, software, and networking resources. Moreover, integrating the complex Al systems
with the already in-place legacy systems require skillful professionals in the field. This leads to the next
issues — skill gap.

Building a team with the necessary Al expertise can be challenging. Recruiting and training data
scientists, machine learning engineers, and Al specialists may require significant effort. In addition to
that, they also must be skilled in tax, audit, and accounting which makes the task even harder.

As we saw in the aforementioned examples, ethical considerations are always an issue which has to be
taken care of. Tax administration Al systems must be designed with ethical considerations in mind,
avoiding bias in algorithms and ensuring fairness in decision-making are crucial aspects for people to
trust the technology. Building and maintaining public trust in Al-powered tax administration is critical.
Ensuring that the public understands how Al is being used and its benefits is important for acceptance.

To successfully implement Al in the Bulgarian tax administration, a comprehensive strategy that
addresses these challenges is essential. This strategy should involve collaboration among stakeholders,
including government agencies, IT experts, data scientists, and the public, to ensure that Al systems are
effective, transparent, and trusted.
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Conclusion

The implementation of Al in tax administration in Bulgaria holds immense potential for transforming
the efficiency, effectiveness, and transparency of the country's tax system. This report has explored the
various facets of integrating Al into tax administration, highlighting both the opportunities and
challenges associated with this endeavor.

Bulgaria, like many other countries, faces significant challenges in modernizing its tax administration
system. The complexities of tax laws, the need for efficient revenue collection, and the demand for
improved taxpayer services all converge to create a pressing need for innovative solutions. Al
technologies, including machine learning, data analytics, and automation, offer a promising path
forward.

As Bulgaria progresses in its journey toward Al-driven tax administration, it is imperative that the
government and tax authorities collaborate with technology experts, data scientists, and other
stakeholders. This collaboration will help in building a strong foundation for Al implementation,
ensuring that it aligns with the unique needs and requirements of Bulgaria's tax system.

In conclusion, embracing Al in tax administration is not only a technological improvement but also a
strategic necessity for Bulgaria. By harnessing the power of Al, Bulgaria can create a more efficient,
fair, and taxpayer-friendly tax system that not only bolsters revenue collection but also enhances the
overall economic and business environment in the country.
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Pe3iome

Henpexvchnamama oueumanusayus Ha 2100a1IHAMA UKOHOMUKA NOCMABS HAYAIOMO HA C8bP3AHOCI U
Bb3MOJCHOCIU 30 OU3Heca 0a ce aneadcupa ¢ nompebumenume. Bvnpexu mosa, ms coujo maxa 0oge
2#c0a U 00 pa3iIuUyHU 3aniaxu 8 OHLalH npocmparncmeomo. EOna om mesu 3annaxu e pexnamuama usm
ama, Kosimo 3acmpauasa YeloCmma u eqpekmusHOCmma Ha OHIAUH peKilaMHUme KAMRAHUU 8 8ce NOo-
Queumanuzupanama uxoHomuxa. Msxkycmeenusm unmenexkm (MH), obopyosan ¢ 8b3M00icHOCU 34 aH
anu3 Ha OaHHU 8 PeanHo 8peMe U YCbBbPUIEHCIMEAHU AN2OPUMMU 30 UOSHMUDUYUPAHe HA MOOeU, npe
0n1a2a 8b3MONCHOCU 3d eheKMUBHO peazupane cpeusy mo3u euo amaxu. Ypes ananuza Ha MHodCecm
6a om oanuu, MU mosice 0a pazepanuyu UCMUHCKUMe NOMpeOUmencKu 83aumooeticmeus 8 OUSUmaiH
0mMO NPOCMPAHCTNEO O USMAMHUME, 0d MAPKUPA AHOMATUU U Od ce a0anmupa 6bp30 KbM pa3eusaly
ume ce uzmamuu maxkmuku. Tosu 0oKymenm ce npedcmags nooxo0 3a peuleHue 34 CMeK4a8ane Ha pex
JAMHUMe USMAMU, CbC CHeyupuyer aKkyeHm 8bpxy maxHomo ev3oelicmaue u porama Ha MU 6 cnpassa
Hemo ¢ mosa npeou38UKameICmao U HACbPUasa Cb30a8aHemo Ha NO-CUSYPHA U YCMOUYUBA OUSUTHATIH
a UKOHOMUKA.

KuawouoBu AYMM: U3KYCTBCH UHTECJICKT, 3aIJIaXy, JUTUTAJICH MapKECTUHT

REDUCING ADVERTISING FRAUD IN DIGITAL MARKETING
WITH ARTIFICIAL INTELLIGENCE

lvona Velkova

Abstract

The continuous digitization of the global economy brings about connectivity and opportunities for bus
inesses to engage with consumers. However, it also introduces various threats in the online space. On
e of these threats is ad fraud, which jeopardizes the integrity and effectiveness of online advertising ca
mpaigns in an increasingly digitized economy. Artificial intelligence (Al), equipped with real-time dat
a analysis capabilities and advanced algorithms for pattern recognition, offers effective ways to count
eract such attacks. Through the analysis of extensive datasets, Al can distinguish genuine user interac
tions in the digital realm from fraudulent ones, identify anomalies, and adapt rapidly to evolving fraud
ulent tactics. This document presents an approach to mitigating ad fraud, with a specific focus on its i
mpact and the role of Al in addressing this challenge, promoting the creation of a more secure and res
ilient digital economy.

Keywords: artificial intelligence, threats, digital marketing
JEL: M31, 033
BnBenenne

JururanuzanusTa Ha ra00aTHaTa MKOHOMHKA TIPEICTaBIIsBa MPOMSIHA B HAYMHA, TI0 KOWTO Ce
MPOBEXKIAT MKOHOMHYCCKHTE JACHHOCTH, OOMEHBT HA NAaHHW M JOCTHIIBT N0 Mmazapurte. lIpes
MTOCIICHNUTE JICCETUIICTHS, OM3HEC CpeaTa CBUICTEIICTBA 32 M3KITIOYUTEIHA TpaHC(hopMaIys B HAUMHa,
[0 KOHUTO KOMIIAHMMTE PEKIaMUpaT CBOUTE MPOAYKTH U YCIOyru. Ta3u mpoMsiHa c€ JIBUXKU OT
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Hampexbka B TexHooruure karo MutepHer, m3kyctBeH untenekt (MU), pasmpocrpaHeHHETo Ha
MOOWJIHM YCTpPOMCTBA M pacTeka Ha IUIarhOopMUTE 3a €JEKTPOHHA ThProBus. IIpomechT Ha
JMTHTATU3AMS TOBEXKIa 10 MOBHUIIEHA CBHP3aHOCT W B3aMMO3aBHCHMOCT MEXIY Pa3IMYHUTE
HMHIYCTPHH U IOTpeduTenuTe B rirobanen marad [1], [2].

HHTerpupaHeTo Ha TEXHOJOTMHTE HE caMO (DyHIAaMEHTATHO TpaHc(opMmupa CEKTOpPU KaTo
MKOHOMUKaTa, 3/[paBeola3BaHeTo U 00pa30BaHUETO, HO CHIIO TaKa OYepTaBa KJIFOUYOBH PO 32 PEIULA
HAaIPaBJICHUS, BKIIIOYUTEITHO U IUTUTATHHIS MapKEeTHHT. [10CIeTHUAT ce U3M0J13Ba B MIKOHOMHUKATA KATO
HE3aMEHHM KOMIIOHEHT Ha ChBPEMEHHUTE MAPKETUHIOBH CTPATETHH, U3IIOJI3BAHU OT KOMIAHHUTE MO
LENHst CBAT. 3a 1a MO)Ke OM3HECHT Ja TOCTHIHE O KIMEHTHTE TOM W3M0JI3Ba JUIHTATHATA PeKiIama,
KOSITO € KJIFOYOB KOMIIOHCHT Ha IUTUTATHUS MapKeTHHT. T npeiara Ha Ou3Heca Bb3MOKHOCTTA JIa Ce
CBBP3Ba C LIEJIeBaTa CU ayJUTOPHS B PEATHO BpeMe, ITPEIOCTABSIHKN IEPCOHATH3UPAHO ChABPKAHUE U
peuieHust. JIMruTaHUsT MapKeTHHT BKIIIOYBA IUPOK CIIEKTHP OT OHJIAHH JCWHOCTH, HACOUCHHU KBbM
JOCTUTAHE U aHTKUPAHE C IIEJICBU ayAUTOPUH Upe3 JUTHTATHH KaHAM KaTo yeOcalToBe, COLUATHA
MPEKH, SIEeKTPOHHA MOl U pa3InyHu (GOpMHU Ha OHJIAIH ChIbpKaHUe. B pe3yarar Ha TOBa OHIIAH
pekiaMara ce MpeBpbla B Hepas3aeiHa YacT OT MAPKETHHIOBUTE KaMITaHUU U KJIFOYOB JIBUTaTeN Ha
NPUXOJUTE B AUTHTATHATa MKOHOMHUKA [3], [4].

Bpopekn ye M3NON3BaHETO Ha JUTMTalHATa peKiama JOHACSd MHOXECTBO NPEIUMCTBA 3a
Om3Heca, TO BHACSH M HOBH IPEIM3BHKATENICTBA KAaTO 4acT OT TAX ca Tpapuk OT 00TOBe (MHTEpHET-
Tpaduk, KOWTO € TeHeprpaH OT aBTOMATH3MPaHH MPOTpaMH), U3MaMH C JaHHHU, PEKJIAMHU U3MaMH U
np. IlocnennuTe oOXBamaT pa3MYHU TPAKTHKH, LENSAIIM MaHWITyJUpaHe HA OHJIAWH peKIaMHH
KaMITaHUH, KaTo HampuMmep (aiiiuByi KJIMKOBE, H3MaMH TIPH MMOKa3BaHUs U CTEKUHT Ha pekiamu [5].
PexnamuuTe n3MamMu nMat BpeJHH e(eKTH KaKTO BbpPXY OM3HECHUTE, TaKa U BbpPXY MOTpeOuTeInTe. 3a
Ou3HecuTe, Te TOBEKAAT A0 (GUHAHCOBHU 3aryOH, T KaTo IJIalaT 32 K3MaMHHU B3aUMOICHCTBHS, KOUTO
HE TPENOCTaBsIT HUCTUHCKA CTOMHOCT. OCBEH TOBa, TO3M BHJ HM3MaMHU Pa3BaIAT pelyTauusTa Ha
MapKaTta, Thil KaTo MOTPEOUTEIINTE MOTaT J1a 51 aCOIMUpAT ¢ U3MaMHH jeiiHocTH. [IpoyuBane Ha Juniper
Ha yCTaHOBsBA, ue 22% MpeACTaBIIsABAT 3HAUMTETHA YacT OT OOLIUTE Pa3XOJH 3a OHJIAlH pekjaMa Ha
KOMITAHUHUTE, KOUTO Ca OTpULATCIHO IIOBJIUMAHW OT PCEKIAMHHU H3MaMH, KOCTO JOIBJIHUTCIHO
nojvepTaBa 3HauYMTENIHATa (PMHAHCOBA TEXKECT, KOATO Hanara Ha OusHeca [6]. 3a morpeburenmure,
peKIIaMHUTE U3MaM{ MOTaT Jia JOBE/AT JI0 JIOUIO OHJIAHH MpeXHUBsIBAHE, M3JIaraHe Ha MOTEHIIMAIHO
BPEIIHO ChbPKaHNE U HaMaJlsiBaHE Ha JIOBEPHETO B JIMTHTAIHATA PEKIIaMa.

3a 1a ce npeoTBPATAT TE3H MPEAU3BUKATEIICTBA, H3MOI3BAHETO HA HAMPEIHAIN TEXHOIOTHH
KaTo u3KyctBeH unrenekt (M) ce sBsaBa kimodoBa crpaterus. M-6asupanuTe peeHns NpeocTaBsT
BB3MOKHOCTH 32 M0-€()EKTHBHO W aKTHMBHO OTKPMBAHE W NPEJI0TBPATABAHE HA W3MAMHHTE JIEHHOCTH,
THI KaTo MMar CHOCOOHOCTTA Ja aHaJM3UpaT OTPOMHH KOJMYECTBA JaHHU B peanHo Bpeme. Tosa
03HayaBa, Y€ Te Morar Obp30 Jia MAEHTU(PHUIMPAT U MAapKUPAT MOJO3PUTEHH JIEHHOCTH, KOTaTo Cce
MOSABSAT, KOETO T03BOJIsIBa He3a0aBHAa HaMeca, KaKTO M OTKPUBAHE Ha CJIOKHHM MOJICIIH U aHOMAJIUU B
nanuute [5].

C'bllIHOCT U BUAOBE PEKJIaMHAa H3MaMa

Pa3snpoctpaneHneTo Ha AUTUTATHUS MapKETHHT ITOCTABsI HAYAJOTO HA HOBA €pa Ha peKiiaMara,
MO3BOJIIBaKM Ha OW3HEca Ja JIOCTUTHE [0 Trio0aimHaTa ayauropus. JlurutamHaTa pekiama e
MapKeTHHIOBa CTPATErwsi, KOSATO HW3IMOJI3BA JUTUTANHM KaHAIM KAaTo COIMAIIHU MEIWH, MOOWITHU
MPWIOKEHHUS U IIaTGOPMHU 3a HOMYJSIpU3UpaHe Ha MPOIYKTH, YCIYTH MM ChIbpkaHue. MHOToO OT
OHJIaWH PEKJIaMUTE MO3BOJISIBAT HAa (UPMHUTE Aa C€ HACOUBAT KbM KOHKPETHH JeMOrpad)cKu AaHHHU,
WHTEPECH W KIIOYOBH OyMH, KaTo TapaHTUpaT, 4Ye peKIaMUTe UM JIOCTHTaT A0 ayIuTOpHs,
WHTEPEeCyBaIlla ce OT TEXHUTE MMPOYKTH WX YCIyTH. J{ocTUTaliKi 10 MPaBUITHUTE XOpa, BEPOSTHOCTTA
KJIMKBAHMATA /1a CE IPEBBPHAT B PO1AK0HU MITH ITIOTCHIMATIHY KIIMEHTH, ce yBelnyaBa. OCBEH C BCUUKH
MpeIMMCTBA [TPU M3IOJI3BAHETO HA JUTHTATHUTE PEKJIAMH, ChIIIECTBYBAT M U3MaMH B TO3H acriekT [5].

Cdepata Ha pekiaMHUTE HW3MaMu OOXBallla CIIEKThP OT XHUTPOCTH, Karo HIKOW OT Haii-
pa3poCTpaHEHUTEe METOJU BKIIFOYBAT BHEAPSABAaHETO Ha ,.clickbots — aBTOMaTH3MpaHu mporpamu,
IIATEeITHO MPOEKTHPAHU Ja B3aWMOJCHCTBAT C PEKJIaMH, KaTO 10 TO3W HAYMH Ch3IaBaT Pa3Xolu 3a
peknaMoarennTe, 6e3 1a KyJIMUHHpa B JKEIaHOTO Mpeobpasysane Ha mpoxaxoure [7]. Jpyra gecto
CpelllaHa peKJIaMHa M3MaMma Cce Hapu4da ,,HacllarBaHe Ha PeKJIaMH’‘, TPAKTUKAa, TPU KOSTO OTACITHO

80



pPEeKIaMHO MPOCTPAHCTBO CE€ MPOJaBa MHOTOKPATHO HA OT/AEJICH yeOcailT, KOeTo BOAM /10 HaclIarBaHe
Ha pexnamu [8]. Tasu n3Mama MOXKe Ja Ch3Aaje MITIO3UATA 32 YBEIMUCH OpOW UMITpecHH (OCHOBEH
MOKa3aTell, KOMTO HM3MepBa KOJIKO 4YeCTO peKiamMa ce IMOKa3Ba Mpeja MOTCHIMATHU 3pUTENH) Ha
pexIaMojarenanTe, HO BBIPEKH TOBa OrpaHWYaBa BHU3YAHOTO H3JaraHe Ha MOTpedWTenuTe Ha
yebcaiiToBe camMo [0 Hai-rTopHaTa pekjamMa B CTeKa. 1e3W MMIpECHH BKJIIOYBAT aBTOMATH3HPAHU
0OTOBE U 3JIOHAMEPEHH YYACTHUIIM, KOUTO TEHEPUPAT (PAJIIIIMBY U3TJICU U KIMKBaHUS. Te3n u3MaMHu
JIEHHOCTH MOTAT J1a TIOJKOMAAT e()eKTUBHOCTTA U IIeJIOCTTA Ha AUTUTATHUTE MAPKETHHIOBH KaMITaHUHU

[9].

CnopeI[ Mpoy4YBaHC HMa pPa3IMYHU BUJOBC PCKIAMHHU HU3MaMH, KATCTOPHU3HUPAHU CIIPAMO

TEXHHUs1 00XBaT, Pa3IpOCTpaHEeHUE, IPUUMHEHH IIeTH U T.H..B auarpamara mo-gomny ca mpeacTaBeHH
HSAKOM OT HaWl-IOMYyJSIPHUTE BHUAOBE PEKIAMHM H3MaMH{, CIPSIMO TAXHOTO Pa3NpOCTPaHEHHE U
3HauCHHUE B chepara Ha U3MAMUTE C JUTHTATHA peKiama 1o naHau ot 2022r. [10].

B MI3mama ¢ KAnKBaHe

HacnarsaHe Ha peknamu

M3KycTBeHO gobaBaHe Ha
peKknama B CauT

botose

Juarpama 1. Bugose pexiaMHu U3MaMH.

Buooee pexnamnu uzmamu

H3mama ¢ KIMKBaHe - BKIIOYBA TOBTapsIIM CE M YECTO aBTOMATH3UPAHU KIMKBAHUS BBPXY
OHJIAMH PEeKJIAMH C HAMEPEHHETO 3a M3KYCTBEHO yBEJIMYaBaHE Ha 4ecToTaTa Ha KimkBaHe. KakTo
ce Bmwk/aa Ha Jlnarpama 1, Ts e cpen Hail-momyssipHuTe M3Mamu. Ta3u MpakTHKa HE BKIIOYBA
MCTHHCKH IOTPEOUTEIICKU HHTEPEC, a Ce M3ITBIIHSABA, 3a J1a 3a0,Ty 11 peKIIaMO/IaTeIINTe Jia IOBSPBAT,
Yye peKJIAMHUTE UM KaMITaHWH Ca TT0-yCIISITHH, OTKOJIKOTO ca B IecTBUTETHOCT. T03u BII H3MaMa
€ CBbp3aHa ¢ peKjiamara ¢ riaimasne Ha Kk (pay-per-click - PPC), kosTo BKiIt04Ba MOCTaBsIHE Ha
peKJIaMH B CTPaHHUIIUTE C pe3yJITaTh oT Thpcadkute (Harp. Google Ads), KbaeTo pekiraMmoaaTenuTe
HaJIaBaT 32 KOHKPETHH KJIFOUOBH JIyMH M TEXHHTE PEKJIAMHU CE MMOKa3BaT, KOTaTo MOTPEOUTEIHTE
TBpCAT 1o Te3u xymu. PPC e Mozen Ha oHnaiiH pekiiama, Ipu KOWTO peKIaMoIaTeNsT IUlania Ha
miarpopmara, KbIETO UCKa J1a Ce BU3yalnu3npa peKiiamaTa My, Bb3 OCHOBA Ha OpOsi KIIMKOBE, KOMTO
noiydaBa. Korato moTpeOuTenuTe B3aMMOJCHCTBAT C peKiiama, Karo KIMKHAT BBPXY He,
peKIIaMoIaTeNINTe Ce TaKCyBaT ¢ Takca. Upe3 M3KyCTBEHO yBeINYaBaHe HA PA3X0JUTe, HAMAJISIBAaHEe
Ha e()eKTHBHOCTTA HA KaMIIaHUATA U NPHYMHSIBAHE Ha HEYIOBJIETBOPEHOCT 3a IeJIeBUsI OM3HEC,
Xopara, pean3upaliy u3Mamara, ce CTpeMsIT Ja ClieYes T KOHKYPEHTHO npeanmMcTBo. ToBa Moxe
na 0bae 0cobeHO maryOHO 10 BpeMe Ha HMHMKOBUTE YacOBE KaTO IPAa3HUYHUTE CE30HH, KOraTo
KOHKYPEHIIUSTA 338 PEKIIAMHO ITPOCTPAHCTBO € xecToka [4], [11].

H3mama ¢ HacJarBaHe HA PEKJIAMHU - TPAKTHKA B JUTUTAITHATA PEKIIAMHA HHIYCTPHS, TIPH KOSTO
MHOXXECTBO IUCIUICHHU PEKJIaMH ca yMHUIIIEHO HACIIOSHU WJIM MOJAPEICHH €IHA BBPXY JAPYyra B
paMKUTE Ha €HO U CHIIO0 PEKJIAMHO Pa3NoJI0KEeHHE Ha yeO CTpaHHIla Wi MOOWITHO IPUIIOKECHHUE.
ToBa Moke na JOBeJe A0 MOKa3BaHE Ha HSKOJIKO PEKJIaMU €JHOBPEMEHHO B €IHO PEKIaMHO
MPOCTPAHCTBO, YecTO Oe3 3HAHWETO WM ChIJlacueTo Ha moTpedurtens. ToBa ce mpasu, 3a 1a ce
YBEITUYH M3KYCTBEHO OpOST HA PEKIAMHUTE UMIIPECHH M KIWKBAHHUS, KaTO TI0 TO3W HAYHMH CE€
TeHepUpaT MPUXOIH 3a U3IATelIs (MIPEIOCTABSIIUAT Iu1aTopMara 3a BU3yalln3alys Ha peKkiiamara)
M Pa3Xoad 3a PeKIaMOoAaTeNsl, JOPH KOTraTo MOTPEOWTENAT MOXKE Ja HE BIDKAA WIIM J1a HE ce
aHTaXupa ¢ pexiaMuTe. Te 4ecTo M3MOoN3BaT aBTOMATH3WPAHHW CKPUIITOBE Wi OOTOBe, 3a Ja
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Ch37aBaT (pajmMBH PEKIAMHU B3aWMOJEUCTBUS, KaTO T€HEPUPAT IMPUXOIH, 0e3 Ja MPeaOCTaBsIT
HCTHHCKA CTOWHOCT Ha pekiaMoatenure [8].

e H3kycTBeHO 100aBsiHe HA peKJiaMa B CAWT — MMPU TO3M BUJ M3MaMma PEeKIaMuTe ce JA00aBsT B
yebcaiiToBe mwin yeb ChIbpaHHe Oe3 ChIIacHeTo Ha cOOCTBEHWKa Ha caiiTa WM JISTUTHMHATA
pexsiaMHa Mpexa. Te3u HeOTOPH3UPaHH PEKIAMH YeCTO ca ¢ HICKO Ka4eCTBO W MOTaT J1a OTHEMAT
NPUXOJM OT 3aKOHHHTE WH3JaTeld. ToBa WM3KYCTBEHO  Ha pEKIaMH MOXE Ja Hapyllu
MOTPEOUTEICKOTO UBKUBSIBAHE Upe3 MHKEKTHPaHEe HAa HATPAITYMBU MM HEMOIXOMSAIIN PEKIIAMH,
KOETO BOJIM JIO OTPUIIATEITHO BH3/ICHCTBUE BhPXY Ka4eCTBOTO Ha Chabpikanueto [12], [13].

OCI/IprHBaHCTO Ha IMOJIOXHUTCIIHO HOTpC6I/ITeJ'ICKO HU3KUBABAHC € OT ChIICCTBCHO 3HAYCHUC 3a
3alia3BaHe Ha JOBCPHUCTO Ha 1'[0Tpe6I/ITeJ'II/ITC. HanquI/IBI/ITC PCeKIaMu, 0aBHO 3apeKaaluTe Cce
CTpaHMIN W HEYMECTHOTO HACO4YBAHEC MOraTr na OTOJIbCHAT HOTpC6I/ITCJ'II/ITe U Ja I'M HakKapaT aa
H3M10JI3BAT PECKIIaMHU 6J'IOKCpI/I, KOC€TO MOKC J1a HaMaJIM IPUXOJUTEC Ha ye6caI>'ITOBeTC U MIPUJIOKCHUATA.

H3noa3pane Ha Texnojoruu ¢ UM 3a npeaoreparsiBaHe Ha peKJIaMHU U3MaMH

B nmHemHo Bpeme mururanHata pekjiaMHa HHAYCTpHs 00paboTBa MUIIMAPIN TOYKU OT JTaHHU
©KEHEBHO, KOETO MPaBH MOYTH HEBH3MOXKHO PHYHOTO OTKPHUBAHE HA M3MaMHH AEHHOCTH TOPaIH
ronemust ooem. UzkyctBenust natenekt (UN) npurexxaBa kanauurera Obp30 Ja aHATU3UPa OTPOMHH
Ha0OpH OT JaHHM, W3MOJI3BAMKH YCHBBPIICHCTBAHM AITOPUTMH 3a MAIIMHHO OOydYeHue, 3a Ja
pasmo3Hae H3MaMHHU MOJIEN U TEHISHIIUH, KOUTO MOTaT Jja yOerHaT OT TPaJHIHOHHUTE HHCTPYMEHTH
[5]. M BbmabIaBa uaesTa 3a pa3paboTBaHe HAa MALIMHHU WIH CO(Tyep, KOUTO MOTaT Jla UMHTHpAT
YOBEUIKHS MHTENEKT U JeiicTBH. Tol BKITIOUBA CHCTEMH, Oa3upaHH Ha TIPaBUIIa, KOUTO CE IIPHIBPKAT
KBbM IIPEABAPUTEIHO OINPEICICHN MHCTPYKIHHU, KaKTO M CHUCTEMH, YHPABISBAHU OT JaHHH, KOUTO
MoZ00psIBAaT CBOSATA MPOU3BOIUTEIHOCT Ype3 yueHe oT moaenu [14], [15].

Bw3moxHoctute Ha MU ca HaOmoieHHE B peajlHO BpeMe, IMOBEACHYCCKU aHaJIu3, OTKPUBAHE
Ha OOTOBe, pa3Mo3HABaHE Ha NIAOJIOHW, aHAM3 HAa CHIBPKAHUETO, MPOTHO3ZHUpPAHE Ha H3MaMH,
aBTOMATHU3UPAHO JIOKIJIaJIBaHe W OJOKHupaHe Ha m3mMameH Tpaduk. OcBeH ToBa anroputMmure Ha MU
Morat Jia ObaT 00y4eHH Jla OTKPHBAT aBTOMATHU3WPaHU OOTOBE W Jja TH Pa3jiMyaBaT OT UCTUHCKHSI
YOBEIIKH TpaduK, M3MON3BAHKK CIOXKHU MOJENH 332 MAIIMHHO OOydYeHHe, 33 Jla WACHTH(GHIUpAT
MOBEJICHUETO Ha OOTOBE, XapaKTEPU3UPAIIO ce C Obp3W, MOBTApAINIM CE KIUKBAHUS, KOETO CE
HaOJIoaBa B peajHO BpeMe M TOBa IMoMara 3a He3a0aBHO pearupaHe Ha aHOMAIHM MOJIEITH.
ColecTByBany penieHus ca coryepu ¢ unoisBane Ha MM 3a oTkpuBane u O0KHpaHe HAa H3MaMeH
tpaduk ot 6otoBe kato White Ops, Integral Ad Science (IAS), MOAT na Oracle, Google Ads Click
Fraud Protection, ClickCease u ap., KOUTO OTKpHUBAaT HEOOMYAHHO BHUCOKH YECTOTH Ha KJIMKBaHE,
uaBamM oT KoHkpereH [P ampec, koeTo moka3Ba MoTEHIMATHA M3MaMa ¢ KIMKBaHuUs. B pesynrar Ha
TOBa C€ HAMAaJSIBAT M PEKIAMHUTE Pa3XxoJM 3a H3KYCTBEHO Ch3JajeH Tpaduk U ce moaodpssa
eeKTUBHOCTTA Ha peKJIaMHUTE Kammanuu [16].

NN umar BB3MOXKHOCT 3a NPENOTBpATABaHE HAa M3MaMu C umnpecuu, kato MM cienu
BUAMMOCTTA Ha PEKIaMUTE B PEATHO BpeMe M NpEleHsIBa Aajlil UMIIPECUUTE Ca HAUCTUHA BHIUMH OT
peamHu moTpebutenu. Toil mocThra ToBa 4Ype3 OTKPHBAHE HA AHOMAJIMM M HEPEIHOCTH B
pa3nonokeHueTo Ha pexiamuTe. ChillecTByBaiy pemeHns ca DoubleVerify, Pixalate u ap. MU moxe
Ja WACHTU(HUIUpPA Kora JaJieHa peKyiama ce IMOKa3Ba B CKPUTO MJIM MajJKO PEKJIaMHO IOJIE, KOETO s
MpaBU NPaKTHYECKH HEBUIUMa 3a IoTpedburenute. B TakuBa cmyyan MU pasnosHaBa u 10KIaaBa Te3U
CIIydan KaTo ©3MaMa ¢ UMIpecuu. To31 MPOaKTUBEH MOAXO0/ ToMara Ha peKJiaMoiaTelInTe 1a n30erHar
TUTANAHETO 32 UMIPECHH, HA KOUTO JIUTICBA UCTUHCKA BUAMMOCT, KaTO B KpaifHa CMeTKa Toj0o0psiBa
TEXHHUTE PEKJIAMHH KaMITaHUU M TIpeIOTBpaTsiBa puHaHCOBY 3aryou [17].

WU anropurMuTe ca yMenu B OTKPUBAHETO HA peKJIaMHaTa U3Mama ,,HacJarBaHe Ha peKJlaMu‘’.
Y CBBBPIIEHCTBAHUTE MOJIENH 332 MAaIMHHO o0ydenne Ha WM pasriexnaT OTYETEHHTE pPeKJIaMHH
HMMIIPECHUHN CIIPSIMO JIEHCTBUTENHATa BUAMMOCT, pa3llO3HaBallkKi HECHOTBETCTBHATA, KOUTO IOKa3BaT
noJpexIaHeTo Ha pekiamuTe. Taka ako eqHa yed crpanuna oruere 1000 pexnamuan nmnpecun, Ho U
pa3no3Hae, ue caMmoO €/1Ha pekjama € Owiia HauCTHUHAa BHUJMMa 3a IOTPeOUTENUTE, TOBA Pa3KpHBa
U3Mamara C HacjarBaHe Ha pekijamMu. ToBa IpeaocTaBs Bb3MOXKHOCT Ha peKIaMolaTesuTe Ja
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HOAIBPKAT TOYHOCTTA HAa KaMIIAHUHMTE M Jla MPEAOTBPATABAT M3MaMHU NPakTUKH. ChIIECTBYBAIIO
peuienue e cucremarta Integral Ad Science (IAS) [18].

PexnamonaTenute Bce moBede BHeApsBAT ympasisiBaHu oT MW monenu, KOUTO mpocieasBaT
BCHYKH JIEUCTBUS Ha oTpeduTen. Taka ce rapanTrpa, 4e IpaBHIHUTE PEKIIAMH TIOTy9YaBat 3aciayTH 3a
peanu3zanunTe, ETUMHUHHPANKHA BB3MOXKHOCTTA HA WM3MAMHHIWATE Ja CH MPHUIIMCBAT 3aciIyTH 3a
HECIEUEJICHUTE peanu3alyy.

IToaxox 3a aHaJM3 HA PEKJIAMHH JIaHHU, CBbP3aH ¢ OTKPUMBaHe HA U3MaMHHU AeifHocTu ¢ UU

AHanM3bT Ha PEKIAMHHTE JaHHM € HEe3aMEHMM HHCTPYMEHT 3a IOJydYaBaHE Ha 3HAHMSA,
0COOCHO KOraTo CTaBa BBIIPOC 32 OTKpHBaHEe M O00pOa ¢ M3MaMHH JeHHOCTH. M3M0N3BaliKu pa3auyHu
TEXHOJIOTUH 32 U3BJINYAHE U aHAJIN3 Ha JAHHH, PEKJIaMO/IaTeIIUTE U PUPMHUTE MOTAT J1a OTKPUBAT LICHHU
3HAHHWS, CKPUTH B OTPOMHH MacHBHU OT JaHHU. CIIPaBsSHETO ¢ HapacTBAIIOTO MPEIU3BUKATEIICTBO HA
pEeKJIaMHUTE M3MaMK 00a4e M3MCKBA HEIllo TIOBeYE OT KOHBCHI[MOHAICH aHAIM3 Ha JaHHH.

ITopagu ToBa ce mpeanara Mojaxol, KOWTO chueTaBa IpeiBapUTenHa 00pabOTKa Ha JaHHHU,
pa3paboTBaHe Ha MOJIEN, HENPEKBCHAT MOHUTOPHHT U €KCIIEPTHHU MTO3HAHUS 32 OTKPUBaHE HA U3MaMHU
JeWHOCTH B PEKJIAMHH JaHHH C MOMOIITa ¢ u3noi3Bane Ha Python u anroputmu va W, To3u moaxon
MOKe Ja ObJe MPUCIOCOOEH KbM BCEKM OM3HEC M MHOXKECTBA OT JaHHU. [Ipe/yioskeHusT Moaxo] ce
CBhCTOM OT CTBIKHUTE, MpeacTaBeHn Ha Durypa 1.

TAXHaATa
ey A

®urypa 1. CTbrku 3a MoaX0/1 32 aHau3 Ha gaHau ¢ M.

BHeapasaHe Ha
mogena

rnociesBaLo
oby4yaBaHe Ha
mogzena

Ha mepBa crenka ot ®@urypa 1 ce mscienBar manHute. Te morar ga OBAaT OT pa3InYHH
W3TOYHHMIIM, BKIIOUUTEITHO KIIMKBaHUs BBbPXY pekiiamu, mH(popMamnus 3a ycrpoiictBoro, [P ampecn,
HU30BE Ha MOTPEOMTENCKH areHTH U BCsKa IMOAXOASIIA KOHTeKcTyalHa nHpopMmanusi. Heobxoaumo e
Jla ce Mo3HaBaT JaHHUTE, C KOUTO ce paboTH — OpOil 3amrcH, TUIIOBE JaHHH, JIMIICBALM CTOMHOCTH U
np. HdanHute, ¢ KouTo mie Obje HM3BBPIICHO BepuduuupaHero Ha moaxona, ca or TalkingData
AdTracking, nycuat Ha Kaggle mpe3 2017 r. [19]. MHoxecTBOTO OT naHHH chabpka Ham 100 000
3aImuca 3a KJIMKBaHUs BbPXy MOOWIHHM pekiaMu. llenara My e 1a mpenBuad Aajid MOTPEOUTENT Lie
WHCTaMpa MPUIOKEHHE, Clle]] KaTo IIpaKkHe BBbPXY peKiIaMa U Jald 1€ pasTpaHuyd U3MaMHUTE
KJIMKBaHUS OT JISTUTUMHHTE. [laHHUTE ca 3apeicHH U aHan3upanu BbB popmar DataFrame na Python.
DataFrame e cTpykTypa 3a JaHHH, KOSITO ce U3I10J3Ba B IporpaMHus e3uk Python, B Gubianorekara 3a
aHaM3 Ha JaHHU W MaHumynanus "pandas". DataFrame e aBymepHa Tabnuila, KOSTO Hpuiinda Ha
TabNUIIa ¢ peloBe M KOJNOHW. TsI TO3BOJNISBA JIECHO ChXpPaHEHWE M MaHWIyNalUs Ha JaHHU B
CTpYKTypHpaH U opranusupan ¢opmar. Creq kato JaHHHTE OBJAT MOArOTBEHHU ¢ pandas, morar jaa
ObmaT wW3nON3BaHM W Apyru Oubiamoreku karto Scikit-learn, TensorFlow, Keras, xouto ca
creLain3upany 3a BHeApsasane Ha M anroputmu.

import pandas as pd

data = pd.read_csv("train_sample.csv") #npouuma ¢aiina

# nokassane na nopsume Hakoaxo peda om DataFrame, 3a 0a pasbepe cmpykmypama Ha 0anHume
data.head()

#Pezynrar

ip app device os channel click_time attributed_time  is_attributed
0 87540 12 113 497 2017-11-07 09:30:38 NaN 0

1 105560 25 117 259 2017-11-07 13:40:27 NaN 0

2 101424 12 119 212 2017-11-07 18:05:24 NaN 0
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3 94584 13 113 477 2017-11-07 04:58:08 NaN 0
4 68413 12 1 1 178  2017-11-09 09:00:09 NaN 0

Ha60p’bT OT JaHHM € 3ap€JICH U CTPYKTypaTa Ha IIPECAOCTaBCHATA U3BaJKa €.

e ip: IP ampechT Ha IMIpakBaHETO, KOETO € IM(POBO MpeAcTaBsHE, MOTCHIMATHO aHOHUMHO HITH
XEIINPaHO OT ChOOPaKEHHsI 32 TOBEPUTEIIHOCT.

e app: MneHTUDUKAITMOHHUAT HOMED Ha MPUIOKEHUETO 32 MAPKETUHT, KOJUPaH KaTo ISUI0 YUCIIO.

e device: ID Ha THma ycTpoiCTBO Ha MOOWIHUS Tele)OH Ha MOTPEOUTENS, KOAUPAHO KAaTO ISLI0
YHCIIO.

e 0os: W]l Ha BepcusTa Ha OIlepaIlMOHHATa CUCTeMa Ha MOOMIHHS TeledOH Ha TIOTPEOUTENS, KOIUpaH
KaTo IUT0 YUCIIO.

e channel: UnertndukarnoHHMSIT HOMEp Ha KaHalla Ha W3AaTellsI Ha MOOMIIHA peKiiaMa, KOIUpaH
KaTo ISUI0 YHCJIO.
click time: Bpemero na mpaksanero B UTC.

e attributed time: BpemeTo, KOrato mpuIOKEHUETO € U3TETJICHO, aKO € U3TEIJICHO Clie IpaKBaHe
BBpXY pekiiama. ToBa mone chappika NaN (He 9ucIio) 3a 3armmcH, pH KOUTO HE € UMAJIO U3TETIISHE,
KOETO € 00M4aifHo 3a TakuBa HAOOPH OT NaHHU, KBIETO ,,[TOJIOKUATEITHOTO  CHOUTHE (M3TETIITHE Ha
MIPWIOKEHHUE) € PSJIKO B CPAaBHEHHE C OpOSI KIIMKBAHUSI.

e s attributed: IleneBara nmpoMeHIKBa, yKa3Balla qajid MpiIokeHueTo ¢ uzreriieHo (1) wim uve (0)
CJIe/l paKBaHe BbPXY peKiamMara.

Ot Bu3yanmm3anusATa ce BWXKIa, de attributed time wma IWNCBAIIM CTOWHOCTH, KOETO HMa
CMUCBHJI, Thi1 KaTO HE BCUYKHU KIIMKBAaHUS BOJAT 110 u3TeriasHus. Komonara is_attributed e qBonuHa u
e ObJie eTUKETHT 32 MIPOTHO3HO MojienupaHne. [loBevueTo oT moka3zaHUTE TYK 3allUCH HE ca MPHUITMCAHU
(croitHOCTTa € 0), KOETO IpeAroara, e HabophT OT JaHHH MOXKeE Ja € ArcOaTaHCUPaH C MHOTO ITOBEYe
HCHU3TCTIIAHNA, OTKOJIKOTO U3TCTIAHUA.

Ha cnexBamio MscTo cieaBa ga ce mpoBepu OOIIUAT pa3Mep Ha Habopa OT JaHHU:
dataset_size = data.shape

OnensiBaHe Ha pasIpellelICHNETO Ha IiejeBara IpoOMeHIuBa is_attributed, 3a 1a ce moTBBpAU
JlaTy Ha0OpBT OT JaHHU € HeOaJaHCUPaH:

target_distribution = data['is_attributed'].value_counts(normalize=True)

#Pe3ynmam
((200 000, 8),
00,99773
10,00227

HaGopst ot nannu chaspika 100 000 3anmca u 8 kononu. PasmpeneneHuero Ha meneBaTa
poMeHymBa is_attributed moTBBpIKIaBa, ue HAOOPHT OT JAHHH € CHITHO HeOaIaHCUpaH:

e 0 (not attributed): 99,773% or 3anucure
e 1 (attributed): 0,227% ot 3anmcure

ToBa HMBO Ha AMCOANaHC € TUITUYHO MPH MPOOJIEMH C OTKPUBAHETO HA M3MaMH, MPU KOUTO
CHOUTHETO, KOETO MMa 3HaueHHe (B TO3M CIydail M3TEIJISTHE Ha MPHJIOKEHUE cie]] IPaKBaHE BbPXY
pekiamMa) € pSAIKo B CpaBHEHHE ¢ HechOuTusTa. TakbB AucOanaHc Cbh3JaBa IPEAU3BUKATEIICTBA 3a
MPOTHO3HOTO MOJIETMPAHe, Thii KaTo MOBEUETO AJTOPUTMH 3a OOydeHHE INpesroaraT paBeH Opoi
MPUMEPH 32 BCEKU KJIac WM MOHE MM0-0alaHCUpaHo paslpesieieHue. 3a ClpaBsiHe ¢ TOBa MOTar Jia ce
M3IIOJI3BAT HAKOJKO TEXHHKH CpeJl KOMTO Ca: MOBTOPHO CEMIUIMPAHE - 4Ype3 CBPBXCEMIUIMPAHE Ha
MaJIIIMHCTBEHUS KJIAC, HEIOCTaThYHO CEMIUIMPAHE Ha MHO3WHCTBEHHS KJac, WM KOMOWHAIUS OT
JIBETE; NPUCBOSBAHE HA I0-BHCOKA TEXXECT HA MAJIMHCTBEHHUS KJIac IO BpeMe Ha OOYYEHHETO;
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AJITOpUTMHU 3a OTKPHUBAHC Ha aHOMAJIWH WU aHCaMOBII MCTOJH, KOHTO Ca KOM6I/IHI/IpaHeTO Ha
IIPOrHO3UTEC Ha HAKOJIKO MOACIA.

# npoeepka Ha munoeeme OaHHU U HATUYUEmO HA aunceawqu cmouHocmu
data_info = pd.DataFrame(data.dtypes, columns=['Data Type'])
data_info['Non-Null Count'] = data.count()

data_info['Dtype'] = data.dtypes

data_info['Memory Usage'] = data.memory_usage(deep=True)

# 0b600Wenue Ha yucao8UmMe CMOUHOCMU

numerical_summary = data.describe()

BB3MOKHO € ciie mody4aBaHeTo Ha JaHHUTE Ja ca HeOOXOJUMH TOMBJIHUTEIHH CTHIKH. Te ce
(hoxycupar BppXy npeoOdpa3yBaHETO Ha THIIA JaHHU, aHAJTH3UPAHETO HAa KOJIOHATA ,attributed time* u
o01ara mpeaBapuTeTHa 00padoTKa Ha TaHHHU.

3a U3BBpIIBaHE HA aHAIW3 HA JAHHHUTE, MOCIEAHUTE MOTaT 1a ObJAT BU3YATH3HUPAHU YpE3
rpaduka. Konbt 3a Hest B Python, e:

import matplotlib.pyplot as plt

import seaborn as sns

# 3adaeane Ha cmun Ha epapurama

sns.set_style("whitegrid™)

plt.figure(figsize=(14, 6))

sns.countplot(x="hour_of_day', data=data)

plt.title('Number of Clicks by Hour of Day")

plt.xlabel('Hour of Day")

plt.ylabel('Count of Clicks')

plt.show()

plt.figure(figsize=(14, 6))

# oepanuuasa ce xucmoepamama 00 epemesu paziuku om no-manxko om 1 wac (3600 cexynou)
sns.histplot(data=data.loc[data['click_time_diff'] < 3600, 'click_time_diff'], bins=50, kde=False)
plt.title('Distribution of Click Time Differences (less than 1 hour)")

plt.xlabel("Time Difference (seconds)’)

plt.ylabel('Frequency’)

plt.show()

PesynrarsT ce Bu3yanusupa Ha J{narpama 2.
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Juarpama 2. ['paduka, mokassamia Oposi Ha KJIMKBaHHUATA 110 YaCOBE.

[unarpama 2 nokas3sa Opos Ha KJIMKBAaHUATA B pa3IMYHUTE YacoBe Ha AeHs. OT Hesl cTaBa sICHO,
Yye akKTUBHOCTTA Ha KJIIMKBAaHUATA Bapupa, KaTo B ONPEAETICHN 4acOBE aKTUBHOCTTA € M0-BHCOKa. ToBa
MOXe J1a ce IbDKH Ha MOJENU Ha MOBEJCHUE Ha MOTPeOUTENINTe UM MOXKE Jja II0Ka3Ba MEepHoOAaH, B
KOMTO U3MaMHaTa AeHHOCT € I0-pa3NpoCTPaHEHa.

Ta3u xucTorpama noka3pa 4ecToTaTa Ha pa3IMKUTE BbB BPEMETO Ha KJIMKBaHe B ceKyHAU. Mima
BHCOKA 4YECTOTa Ha KPAaTKU Pa3iMKH BBHB BPEMETO, KOSTO HamallsiBa ObpP30 C yBEIMYABAHETO Ha
pasnukaTa BbB BpeMeTo. T03M MOJEN Mpearoiara, Y€ iMa MHOT'O CITydau, IPH KOUTO IIPaKBaHUATA OT
enrH u cbil [P ce mosBsBaT B Obp3a IMOCIEOOBATETHOCT, KOETO MOXE [a € IOKa3aTeIHO 3a
aBTOMATHU3MPAHO LIPaKBaHE WM aKTUBHOCT Ha OOT.

CrnenpanuTe CTHIKH MPU aHAJIM3a HA JAHHUTE MOrat Ja ObJaar:

e Umxenepunr Ha ¢pyHkuuu: Ch3aBaHe Ha HOBU (DYHKIIMH, KOUTO OMXa MOTJIU J1a YIIOBSIT HO-100pe
MOJIEJINTE, CBBP3aHU C U3MaMa, KaTo GYHKIUH, Oa3upaHu Ha BpEeMETO (Hamp. KJIMKBaHUS 110 BpeMe
Ha JieHs) uiu GpyHKIHMK 3a B3auMoeiicTBre (Hanp. komOuHauuu ot IP u npunoxxenue).

e Busyanuzauus Ha JaHHU: ['paduk Ha IaHHWTE 32 BU3yaIM3HpaHE HA paslpeleieHus], BPb3KU U
IIOTCHIIMaJIHU aHOMAaJINH.

e [IpenBapurenna obpaborka: Konupane Ha KaTerOpHYHHM XapaKTEPHUCTHKH, aKO € HEoOXOIMMO,
¢byHKIMU 3a Mamabupane, oOpabOTKa Ha JIUTICBAIIM CTOMHOCTU M CHpaBsHe ¢ nucOanaHca Ha
KJaca.

e 11300p Ha Mozem: M300p Ha moaxomsmy Monesn WM HaOOp OT MOAENH 3a Ipodiema c
HebOaaHCUpaHaTa KIacupHKaIus.

e (OOyueHue u oueHka Ha Mogena: OOyueHne Ha Mopena(uTe) U OLEHSIBAHETO UM C IOMOILNTAa Ha
noaxojAnm rokasatenin karo riomra moa ROC kpusara (AUC), kpuBaTa Ha NPEM3HOCT-
MPUIIOMHSTHE, MaTpPHLIA Ha OOBPKBAHE U JIp.

e Hacrpoiika Ha Mozena: Kopurmpane Ha xumeprmapameTrpuTe Ha MOAeENa 3a MOJOOpsiBaHE HA
MIPOU3BOJUTEIHOCTTA.

e Bamuaupane: Uznon3BaHe Ha KPbCTOCAHO BalMIMpaHe, 3a Ja CE€ rapaHTHpa, Y€ MOJEIBT Ce
0000111aBa 100pe KbM BCHYKH JTaHHU.

[IpemosxkeHuAT MOAX0] MOXe na ObJAe paslmMpeH W Objemara padoTa MO0 HEro € CBbp3aHa C
HHTErpHpaHe Ha MAIIMHHO 00yueHne B Python BbpXy pasmuyHu MHOXKECTBA OT JaHHHU 3a OTKPHBaHE
Ha MOJIENH, 3aBUCUMOCTH U 3HAHUSI.

3akiaouenue

B 1mocrosHHO Cce pa3BuBamgd €€ CBAT Ha JUTATAIHAA MApKCTUHI €AHO OT
MNpCAU3BUKATCIICTBATA, MIPCA KOCTO CC HU3NPABAT MAPKETOJO3UTE, € BCGOGH_IaTa HpO6J’ICMaTI/IKa Ha
U3MaMUTE B pEKJIaMarta. C’BH.IGCTBYBaT pas3iindHd BUOOBE€ PCKIIAMHU H3MaMH, HAKOU OT KOUTO
reHepupaT OrpoOMHHU pa3xoau Ha pCKIaAMOAATCIId, APYTHU HOCAT U3KYCTBCHO YBCIMYCHUC HAa HUBOTO Ha
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e(EKTHBHOCT OT JIaJIcHA KaMTIaHWsl, KAKTO ¥ TAKMBa KOUTO TOJIIPABST JJOMElHA Ha JISTUTHUMHH CaiiToBe
¢ uamamuu. [Ipu 1031 BUJ M3Mama PEKIAMOJIATEIIUTE BAPBAT, Y€ TEXHUTE PEKJIAMHU CE IMOKa3BaT Ha
3aKOHHM CalTOBE W 3alUialllaT MMO-BHCOKAa TaKca 3a paslojiaraHe Ha TEXHUTE PEKJIAMH, KOraTo B
JICHCTBUTEIHOCT T€ CE 030BaBaT B U3MaMHH TaknBa. JJokaTo OM3HECUTE OTACIAT 3HAYUTEITHU OFOJKETH
3a peKIaMHM KaMIIaHWH, 3aIulaxata OT HW3MaMHUTE JEHHOCTH MpoABIDKAaBa Jia TOJKOIaBa
e()eKTUBHOCTTA M BH3BPBIIACMOCTTA Ha Te3U yCuinsl. KOHBECHIIMOHATHUTE METOIN YECTO HE YCIISABAT B
CPOK ChC CIIPABSHETO C TE3W MPOOJIEMHU U BOIAT JIO 3HAYUTETHH (PuHAHCOBH IneTH. Clie0BaTEIHO
npuiaaranero Ha MU npexanara yoenuTenHo perienre 3a 6opda ¢ pekiiaMHUTE H3MaMH. AJITOPUTMHUTE
¢ UM nemoHcTpupar kanamureT 3a Obp3 aHAJW3 Ha OIPOMHHM HA0OpHW OT JaHHU B PEallHO BpEeME U
1enecho0pa3Ho OTKpUBaHE HAa aHOPMAIHW MOJCIM M aHOMaluu. ToBa HE CaMO Bh3CTAaHOBSBA
JIOBEPHUETO B IUTUTAITHATA PEKIIaMa, HO W M3JIUTa ISUIOCTHHS UHTETPUTET HA HHIYCTPUSITA.
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Pe3ome

Llenma na uzciedsanemo e 0a ce AHATUZUPAM 8b3MONCHOCTMUME U NPEOU3BUKATNEACMBEAMA, KOUMO Ce
omkpusam nped OauKume OM NPUNONCEHUEMO HA U3KYCMEEH UHMEIeKM NpU YNPAGIeHUemo Ha
KpeoumHus puck. M360pvm na mema e npoOuUKmy6am, om éce no-Kiroy080mo 3Haue e, KOemo 3ano4ed
0a uma U3KyCmeeHUam uHmenekm ebpxy OanKume u ROMeHYuaNd, Koumo uma maszu H08a MexHOI02Us.
- 0a peoOYUOHUUPA UBYSALO HAYUHA, NO KOUMO 0a Ce OYEHA8A U YNPAGIaed KpeOumuus puck. B
CMPYKMYPHO OMHOUEHUE UCIEe08AHEMO Ce CbCOU OM Y800, 08¢ 4acmu, 3aK0UeHUe U U3HON36AHA
aumepamypa. Hzcieosanemo e wacm om oucepmayuoner mpyo. Memodonoeusma 6 masu yacm ce
CbCMOU OM: MeopemuyeH, CPAGHUMeNeH U KpUMmu4yer anaius. B oucepmayuonnus mpyo ce npunaza u
eMNUpUYeHr aHanus.

KarouoBu nymu: M3KyCTBEH UHTENICKT, OAHKH, KPSIUTCH PUCK, MOJI00pEHHE.
JEL: G2, 033, D81.

OPPORTUNITIES AND CHALLENGES FOR BANKS FROM THE APPLICATION OF
ARTIFICIAL INTELLIGENCE IN CREDIT RISK MANAGEMENT

Kiril Anachkov

Abstract

The goal of the research is to analyze the opportunities and challenges, that appear before banks through
the application of artificial intelligence in credit risk management. The choice of topic is dictated, of
increasingly key importance, which artificial intelligence is starting to have on banks and the potential,
that this new technology has - to completely revolutionize the way credit risk is assessed and managed.
In structural terms, the research consists of an introduction, two parts, conclusion and references. The
research is part of a dissertation work. The methodology in this part consists of: theoretical, comparative
and critical analysis. In the dissertation work is also applied and empirical analysis.

Keywords: Artificial intelligence, banks, credit risk, improvement.

YBoa

UzkycrBenust unrenekt (MU) nma noreHnumana, 1a peBOMONHOHA3UPA H3LSUI0 HAYMHA, TIO KOHTO
Jla ce OLEHSIBA M yNpaBlisiBa KPEAUTHUS PUCK. VIHOBaTUBHUTE MHCTPYMEHTH U TEXHHKH, C KOWUTO
pasnosnara, MoraT Ja mojaoOpsaT onepaTuBHaTa e(pEeKTUBHOCT, Jla JOBEJAT JI0 MO-Obp30 B3eMaHE Ha
pelleHH s, KaTO CHIIEBPEMEHHO BOJAT JIO MO-TOYHHU OIEHKH W ChOTBETHO JIO HaMallsiBaHE HA PUCKa,
MOCPEICTBOM MPHJIAraHeT0 Ha YCHBBPIICHCTBAHM AaHAJIM3M HA OTPOMHM KOJMYECTBA JAaHHU W
ITOPUTMHU 32 MallIMHHO 00y4eHue. ToBa € U eZlHa OT MPUIHUHHUTE 32 TOCTOSHHO HApaCTBAIUS HHTEPeC
KbM Ta3d TeMa, KOSTO € M3KIIIOYMTENHO 3HaunMa, KakTo 3a (UHAHCOBaTa TEOpHs, Taka M 3a
¢unancoBata mnpakThka. ChrOMpPaHETO W W3MOJ3BAHETO HA JaHHW OT AITEPHATHBHU H3TOYHUIM H
M3rPXIAHETO Ha HETPAAULMOHHN MOJEIH 33 KpeIUTeH CKOPHHT MMa MOTEHIHANa Ja OCHTYPH IO-
00XBaTeH MOTJIe/ 32 KPEIMTHATE HHCTUTYIIHH BBPXY KPEUTOCIIOCOOHOCTTA Ha JA3JICHO JIHIIE, 0COOEHO
3a Te3W C OrpaHMUYCHa KpeOuTHa HcTopHs. M3monsBaHeTo Ha MBJIHUS MOTEHIMAl Ha H3KYCTBEH
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WHTEJICKT MOXKE Jia JIOBEJEe M JI0 aBTOMAaTHU3WUpaHe Ha YacT OT MPOIECUTE MpPU YIPaBICHHETO Ha
KpeAUTHUS pUcK. ToBa OT CBOSI CTpaHa IIe HAMAJIA YOBEIIKUTE TPEIIKH | I TOJ00PH CKOPOCTTA MPH
aHAJIM3MPAHETO Ha JaJIeH KPEIUTOIONydaTe)l U ChOTBETHO IE MOJ00OPH KIMEHTCKOTO W3)KUBSBAHE.
IIpensun crenuuaHUTE OCOOCHOCTH Ha IEHHOCTTAa CH, OAHKWUTE IMOCTOSHHO Ca HM3IPABEHU IIpPeI
NPEIM3BUKATENICTBA, CBBP3aHU C PUCK OT Pa3iIMyeH XapaKkTep, YUETO pa3pelaBaHe JI0 rojsiMa CTereH
3aBHCHU OT HAJTMYMETO Ha MOJXO/IAIIIA TTOJr0TOBKA B TOBA YUCJIO: MTOJMTUKH, POLICYPH U MPAKTUKH 32
penynupane Ha pucka. VIMEGHHO NPHIOKEHUETO Ha M3KYCTBEH HMHTENIEKT TPEIOCTaBs HOBATOPCKH
BB3MOXKHOCTH Tpe]] OAHKUTE, HO CHIIO TaKa OTKPHBA HOBH MPEIU3BUKATEIICTBA W OMACECHHSI OTHOCHO
MOBEPUTEIIHOCTTA HA JAHHUTE U CHOTBETCTBHUETO C HOPMATHBHHTE WM3HMCKBaHWs. Hapenm ¢ mpaBHU
MPOOJIEMU KaTO TE3H, CHIIECTBYBAT U OTICIIHU CTHUYHH BBIIPOCH, MPOUZTUYANIU OT ChOUPAHETO U
NPUIAraHeTO Ha JAaHHW OT AaJNTePHATUBHHM HW3TOYHWIM Ha HWH(OpMAaIWs, MO-CIICIHATHO JaHHH,
MPOU3XO0XKAANM OT AKTUBHOCT B COIIMATHUTE MPEKU U JOKOJKO € YMECTHO M3IOJI3BaHETO M. B
W3CJIEIBAHETO I1ie OBJIAT pa3riie/laHu U aHATM3UPAaHU BCUYKH Te3U (DakTopH.

1. Bb3mo:xxHOCTH mpea OaHKUTe OT mpuiaokeHuero Ha UMW npu ynpasieHuero Ha
KPeIUTHHSA PUCK

Enna ot mocra oOCHKOAaHUTE TEMHU cpel OaHKHUTE Mpe3 MOCIECAHWTE T'OAWHH € MMEHHO, Kak
W3KYCTBEHUST UHTEJIEKT, MOXKE J1a ObJic MPUIIOKEH 3a OJ00psBaHEe HA YIPABICHUETO HA KPEAUTHHS
puck. IlocTosiHHaTa qUruTanM3anus Ha MpoLecd B OAHKUTE W MOpPaAW OrPOMHATA MEPCIEKTHBA OT
M3IIOJI3BAHETO HA Ta3d HOBA TEXHOJIOTHS € BaJKHO Ja C€ aHAJIM3UpPa KAKBH IOJOXKHUTEIHU PE3yITaTH,
MOJKE J1a IOBeJle MPUIIOKEHNETO i 3a OaHKHUTE, HO M KAKBH PHCKOBE KpUe M3MOJI3BaHeTo . Ta3u Tema
¢ HoBa 3a (puHAaHCOBaTa TeOpHs U INpPAKTHKA U 3aTOBAa CBHJCTEJICTBA JIMICATa HA 3aAbIOOYEHU
W3CIEABAHNSA, KOUTO 1a OTTOBOPAT HA KOHKPETHUTE BBIIPOCH.

ITpouechT MO TOYHOTO OLIEHSABAHE HA BEPOATHOCTTA AAJEH KPEAMTOIONydaTeNl Jla HE IIoracu
3abJDKEHUSITA CU € €JHO OT Hal-rOJIEMHTE MPpeAN3BUKATENCTBA Mpe] 6ankuTe. [IpaBuiHaTa omneHka Ha
KPEIUTHHS PUCK € OT IIbPBOCTEIIEHHO 3HAUYEHHE 32 YCHEeIHOTO (yHKIMOHUpAHe Ha aneHa Oanka. He
TOYHATa OLEHKA Ha KPEIUTHHS PUCK, MOXE Ja JOBENE A0 MIOTEYHHM KpU3H, KaTto Ta3u mpe3 2008r.
Ilopagn Ta3u mnpuunHa OaHKUTE HENMPEKbCHATO THPCAT HAYMH 3a YCHBBPIIEHCTBaHE Ha
CHILECTBYBAIIUTE KPEIUTHA MOJIETN, KOUTO TPHUJIaraT, KaTo OTJENAT BCE MO-3HAYUTETHO KOJTUYECTBO
pecypcH, 3a TSIXHOTO HaArpaxJaHe, 3a Ja MOraT Ja OLEHAT MO-TOYHO PHCKa M Ja TNPEABHIAT
KPEIUTOCIOCOOHOCTTA HA JaJeH KPEeIUTOINOIy4aTesl Bb3MOXKHO Haii-TouHo. Bozpemu GaHku B cBerta,
karo JPMorgan u HSBC oT HAKOJKO TOAMHU 3allo4yHaxa Jia M3Cjie/BaT Hal-pa3IMdHd BapHaHTU 3a
M3IMOJI3BAaHETO Ha MBIHMS noTeHuuan Ha MU mpu ynpaBieHMeTo Ha KpPEAWTHHUS PHUCK, Th Karo
MPUIOKEHUETO My MOKE J1a JOBEZE A0 Mof00peHue upes:

» Hamanasane na uzmamume npu Kanouoamcmeane 3a Kpedum — C IPUI0OKESHHETO HA
NU, moxe na ce aHanM3WpaT TOJIEMH MAaCHBH OT JaHHH B DPEATHO BpeME, KaTo
CBIIEBPEMEHHO Ma Bb3MOXKHOCTTA, /1a Pa30o3HaBa pa3InyHU MOJIEIH U aHOMAJINH, KOUTO
MoOrar Jia IpeCTaBIsIBaT U3MaMa 1 Jia TH WAeHTH(HIupa HaBpeme. ToBa OT CBOsI CTpaHa
MIPEIOCTaBs MO-T0JIeMH Bb3MO)KHOCTH Ha OaHKHTE 3a OTrpaHUYaBaHe Ha U3MaMHUTE.

» Aemomamu3upane Ha npoyecu no ynpasienue Ha KPeOUmHua puck — ABTOMaTu3anusITa
Ha 4acT OT NPOLECUTE NMPHU KAaHAWJATCTBAHE 3a KPEAHWT, LIE JOBEAE N0 peAyLHUpaHe Ha
YOBEIIKHUTE TPELIKHU IIPH B3€MaHE Ha PELICHUs Upe3 MpeIBapuTesTHO AeUHUpaHH TpaBUIIa,
KaTo CHILEBPEMEHHO 1€ IOBEJE U 0 ONTHMU3MPAaHE Ha BPEMETO 3a 0JI00pEHHUE Ha JaJeH
KpEZIUT, a TOBa OT CBOS CTPaHa U JI0 NOA0OpsBaHe Ha KIIMEHTCKOTO U3KHUBSIBAHE.

» Ilooobpasane na modenume 3a Kpeoumen ckopunz — VIHOBaTUBHUTE MHCTPYMEHTH U
TEXHHUKH, C KOUTO pasmojiarat anroputmute 6asmpanu Ha WM, morat na aHanmmsupar
OTPOMHH KOJIMYECTBA MACUBH OT JIAHHH OT Pa3IMYHHA U3TOYHHIIM Ha HH()OpMAIIHS B PEaTHO
BpeMe, KOETO /1a TTO3BOJIH JIa CE B3EMaT MHOTO TIO-TOYHH M MPABWITHA pemieHus. B cpimoTo
BpEMeE MPUIIOKEHUETO HA Ta3K TEXHOJIOT s, MOXKE Jia IOBEJIE 1O HAMAJISIBAHE HAa Pa3XOANTe
u BpeMmeTo 3a oneHka. MM pasmonara ¢ Bb3MOYKHOCTTA Jja aHAJM3Upa M TaKuBa JAHHHU,
KOUTO Cca OT alITePHATHBHU W3TOYHHMIIMA WIN ca HECTpyKTypupaHu. C H3MOJI3BAHETO Ha
JaHHU OT aNTEePHATUBHM M3TOUYHUIM Ha HHPOpPMALUs 0pPU H3TPAXKIAHETO Ha
HETPaJWIMOHHA MOJEIH 3a KPEOUTECH CKOPUHT, OaHKHUTE IIe MMaT BBH3MOXKHOCTTA Ja
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OCUTYPAT MO-00XBaTEH IMOIJIEA BbPXY KPEAUTOCHOCOOHOCTTA Ha JAAEHO JIHIe, 0cOOEHO
NP T€3M KaHIUAATH, KOUTO Ca C OrpaHMYeHa KpeAUTHa UCTOpHs. ToBa OT CBOS CTpaHa
CHOTBETHO MMa Bb3MOXHOCTTA J]a IOBEJIE 10 HAMAJIsIBaHE HA PUCKA OT HEU3ITbJIHEHHE.
» Habnrwoenue na kpeouma, cied omnyckanemo my — VI3kyCTBEHUS] UHTEJICKT TIPEIOCTABS
BB3MO)KHOCTTA JIa CE€ M3IONI3BAa U KaTO MHCTPYMEHT, KOMTO ToMara 3a parioHaIn3upaHe
Ha Hee(EKTUBHH TPOIIECH U CHIIO TaKa 3a MOI00peHre Ha HaOMIOIEHUETO Ha KIIMEHTCKH
aKayHTH CJeJl OTITyCKaHe Ha KpemuTa. M3momsBaiiku mmpok Habop oT mHMOpMaIus u
M3YHUCINTENIHATa MOIIIHOCT, KOSATO MpUTEXKaBat anropurMute 3a MM morat aa renepupat
NpeayNpeAUTEIHU CUTHAIM MHOTO TI0-PaHo OT TPaAWLMOHHUTE MOJEIH Ha OaHKaTa, KaTo
CBIEBPEMEHHO TIO3BOJSIBA Jla C€ U3BBPIIBA HENPEKbCHAT MOHUTOPUHI Ha
KpPEeIUTOCIIOCOOHOCTTa Ha JaleH KpeAWTomoiy4yaren B peanHo Bpeme. Cropen
nyonukamust Ha Claybaugh (2020), UM pasmnonara ¢hiio ¢ Bb3MOKHOCTTA Jia MPEABUIN
BEPOATHOCTTA JIAJCH KPEIUTOIIOIydaTeN Aa CTaHe mpocpodeH 60 aHH, pean ToBa Ja ce
CIIy4H, KaTo CHIIEBPEMEHHO MOXKE J1a HabIoaBa BCHUKU KPEIUTOIIONYYATENH C €THAKBB
¢doxyc. TpanuimoHHO KpeAUTHUTE MEHUKBPH c€ (POKYCHUPAT BHPXY TOIIEMUTE KPEIAUTH H
npeHeOpersar HaOMIOAEHUETO HA MO-MalKuTe. ToBa o3HAdaBa, ue Taka Hape4YeHUTE MO-
MaJIKl KpeAUTONOIydaTein, Ha KOUTO HE UM Ce€ M3BBPIIBA IOCTOSHEH MOHHUTOPUHT ca
W3JI0KEHU Ha TMO-TOJIIM PHCK OT IMpOCpPOYMe, KAaTo IIAHCOBETE 3a BB3CTAHOBSBAaHE
HamansBaT ¢ Bpemero. MMeHHO ¢ mnpunoxeHuero Ha MM Moxe nma ce ocurypu
€IHOBPEMEHHOTO Ha0IIOIEeHNE, KAaKTO Ha TOJIEMH KPEAUTOTIONYYaTelH, TaKa ¥ Ha MaJIKH C
eIHaKbB (POKYC, KOETO OT CBOSI CTpaHa IIe JOBEJE 10 TOYHA MPEICTaBa 33 CUTyalusITa Ha
BCEKH OTJIEJICH KIIMEHT B PEaTHO BpeMe.
> Cuv30aeane Ha NO-MOYHU MoOellu 3a Ovoewemo noeéedeHue Ha 0adeH
Kpedumononyuamen — VI3M013BaHETO Ha OTPOMHU MAaCHBHU HCTOPUYECKH JaHHU U C
MOMOIITA HA TEXHUKHUTE Ha MaIMHHOTO 00y4yeHue, anroputmute 6azupanu va UM morar
Ja pa3paboTAT MHOTO MO-TOYHH MOJICNIM 33 BEPOSTHOCTTa OT HEU3IBbIHEHWE WIN
MIpOCpOYMeE Ha AaJieHa eKCIIO3UIIHSI, KOETO IIIe MO3BOJIM Ha OaHKUTE J1a B3eMaT HaBpEeMEHHH
U T0-WH(GOPMHUPAHU pelIeHusl. Pa3BUTHETO W YCHBBPIICHCTBAHETO HA Ta3W TEXHOJIOTHS
MMa KaranuTeTa J1a IPeIoCTaBs ¥ CTPATeTuH 32 HaMaJlsiBaHe Ha PUCKA Ha TajieH TopTQei.
N3kycTBEeHUS! MHTEIEKT € B CHhCTOSHHE Jja MPOBEXAAa MOJEINpaHe Ha KOHTPOJa Ha PHUCKA Bb3
OCHOBa Ha M3MOJ3BAHETO Ha CTOTHIHM Oa3W JaHHW W IMO-TO3W HAYWH Ja OIEHH MHOTO I0-00pe
KpeauTonoiayJarens, Karo Ob1aT n3paboTeHn Npopuiii Ha KIUEHTUTE U OBACIIOTO UM MOBEICHUE H
TOBA Jla IOBEJIE /10 peAyLMPaHeTo Ha KPeIUTHHS PUCK B JajieHata 6anka. B cBoe u3cnensane Bevz u
Domanska (2022) nmocougar, 4e TpaJAUIIMOHHHAT aHAIN3 HA KPEUTHHS PUCK YECTO Pa3ymTa Ha CJIOKHH
CTaTHCTUYECKH MOJICIIH, KOUTO U3rPaXaaT BPb3KU MEXKIY PA3INIHUTE XapaKTEPUCTUKHU 0] hopMmaTa
Ha MaTeMaTu4ecku ypaBHeHHs. Ha cBOW pen M3KyCTBEHMS MHTENEKT M3MOJI3Ba METOAM 32 MAIIMHHO
ob0yuyenne (ML), kouto Morar Jia ce y4yaT OT JIlaHHHU, 0€3 J]a M3MCKBAT NporpamupaHne, 0a3upaHo Ha
MpaBuIia, KakKTO € MPH TPAAUIMOHHUTE MOJENH, IPU KOUTO TPsAOBa Aa ObJaT SICHO NedUHHUpPaAHU
MpaBuIIa Mpeau ToBa. ToBa OT CBOSI CTpaHa MPeA0CTaBsi I'bBKABOCT, aJANTUBHOCT U TOJISIM ITOTSHIIAAT
3a yChBBPILIEHCTBAHE HA MOJIEIHTE 33 MAITMHHO 00y4deHue, Ipel TPaAuIMOHHUTE MoJienu. B pesynrtat
Ha Ta3u I'bBKaBOCT METOAMTE 332 MAIIMHHO 00yUeHHe MOraT o-100pe /1a macBaT Ha MOJIEJINTE 32 JaHHU
OT TpaJULMOHHUTE TakuWBa. B wH3cieqBaHETO ce OMMCBAT OCHOBHUTE MOJEIH, KOUTO OaHKUTE
M3MONI3BAT WIIM MOTaT Ja MPUJIokKaT B OJU3KO ObjelIe U TOBa, Aa JOBEIE 0 MOJ0OpPEHHE B TIXHOTO
OLICHSIBaHE Ha KPEIUTHHUS PUCK:

o JlorucTuuHa perpecus - [IpencraBisBa KOHTPOJIMpPaH AITOPUTHM, KOMTO Ce Mpriiara OCHOBHO 3a
MOJIETTUpaHe Ha BEPOSITHOCTTA 32 CIyYBaHE Ha ChOUTHE C IMMOMOIITA Ha PA3IMYHH TUIIOBE JTAHHMU.
[Ipu m3mon3BaneTo My THPBOHAYAIHO C€ 3aj1aBa HaOOp OT HE3aBHCHMHU mpoMeHiunBH. KaTto ce
MPOrHO3HMpa 3aBUCHMAaTa MPOMEHJIMBA OT JaHHM, Ype3 aHAJIM3HUPAHETO Ha Bpb3KaTa MEXIY
HE3aBHCHMHUTE TNPOMEHIMBH. MOXKE JIECHO Ja OMNpeAeid IMPOMEHIMBUTE H3IMOJ3BAHK 34
KJ1acu(puKaIus.
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Jluneiina perpecusi — CTaTHCTHYECKH PETPECHOHEH METOJA, KOWTO TPUHAIJICKU KbM
KOHTPOJIMPAHOTO MAIIMHHO OOYYCHUE U € €WH OT Hal-MpHjaraHuTe alrOPUTMHU IPU MPOTHO3EH
ananu3. Toll ce u3Mmomn3Ba 3a OlEHKA Ha JaHHUTE U YCTAHOBSIBAHE HA ONpe/eieHa Bpb3Ka MEKIY
JIBE WJTU TIOBeYE MPOMEHINBY. HeroBaTa OCHOBHA 11€71 € Bb3 OCHOBA Ha HE3aBUCHMUTE MPOMEHITUBH,
Jla TIpeicKaxke pe3yniraTta oT Obpaemo crouTHe. JIuHeliHaTa perpecus Moxe aa Oblie mpocTa WIn
MHO’KECTBEHA, B 3aBICHMOCT OT OpOsi Ha HE3aBHCHMHUTE MTPOMEHIIMBA. AJTOPUTHMBT 3a JINHEHHA
perpecus mMokasBa JHMHEWHA BpPb3Ka MEXIy €IHA WM MOBeYe HE3aBUCHUMH NPOMEHIHBH (X), B
3aBHICHMOCT OT TOBA JIAJIH € MPOCTa WIIH CIIOKHA PErpecus U 3aBucuMaTa npomeninBa (y). Llenra
€ Jla ce ChCTaBH Hal-TTOIXOI1IIa ITpaBa JINHUS, Bh3 OCHOBA Ha JAHHUTE, KOSITO OTHCBA KOpEIaIusITa
MEXIy He3aBUCHUMHUTE IMPOMEHJIMBH ChC 3aBUcHMaTa. Koraro cTOWHOCTTa Ha He3aBHCHMATa
MPOMEHJIMBA HapacTBa, CTOWHOCTTA Ha 3aBUCUMATa CHILO CE YBEINYaBa.

Hoxabpxkama BekTopHa mMamuHa (SVM) — ¢ MeTon Ha MamIMHHOTO OOydYeHHUE, KOWTO ce
W3I0JI3BA 32 Ch3[aBaHe Ha perpecus, KIacu(puKanus 1 OTKpUBaHE Ha OTKIOHeHH. To3u MeTo ce
W3I0JI3Ba TJIABHO 32 pellaBaHe Ha MpobjeMu ¢ Kilacupukanusra. BugoBeTe OMOPHO BEKTOPHHU
MAaIllMHK, MOTaT 1a ObJaT - TMHEeEH U HEeJIMHEEH, B 3aBUCUMOCT OT TUNa JaHHU. B mommbpikaria
BEKTOPHA MAaIllHA TOJeMHS MapiK ce cunTa 3a 7o0bp. OCHOBHATA IIeJl MPH U3IOJI3BAHETO HA TO3HU
MOJIeTl € Jla HaMepu Hail-moOparta JHMHWSA WIH TPaHWIA Ha pElIeHHe, TOBAa € TaKa HapedeHaTa
XHUIEePPaBHUHA, KOSATO Pa3/Ieisl pa3IMYHUTE KIIACOBE JAHHM M CTIOMara 3a IpaBUIHOTO PEIIeHNs Ha
nmaneH kasyc. llenta e ma ce Hamepu Haii-Onm3KkaTa TOYKa O XWIIEppaBHUHATA OT CHHHUTE H
YepBEHHUTE TOUYKH OT JiBaTa kiaca. Haif-OMu3kuTe TOUKM 0 XUIeppaBHIHATA OT JBaTa Kijaca JaHH!
ca OTIOPHUTE BEKTOPH.

K-Nearest Neighbors Algorithm (KNN) — Tos3u aiaroputbM ce 0a3upa Ha TEXHUKUTE 3a
KOHTPOJIMPaHO OOydYeHHE W € €AWH OT Hal-JIeCHO M3rPaXAAlIUTe CE aITOPUTMH 38 MalIMHHO
oOyuenue. Toil ce U3M013Ba OCHOBHO 32 pelliaBaHe Ha Mpo0IeMu ¢ KIacu(pUKAIHATA U 32 PErPECHSI.
Pabotu Ha nmpuHIKIIA Ja UASHTUDUIMPA HAH-01u3Kus ,,cheen . LlenTa e na ce onpeneny Kou TOUKH
OT JIaHHH ca Hal-OJIM3KU ChCEeNU JI0 OTpeJielieHa TOUKa, KaTo TPsAOBa Ja ce M3YKMCIH Pa3CTOSTHUETO
OT Ta3W TOYKa A0 JAPYTUTe TOYKH OT JaHHW. Te3wm IMokaszaTenu 3a pa3CTOSHUE ToMarar fa ce
(hopMupat rpaHUIM 32 B3eMaHE Ha PEIIeHUs, KOUTO Pa3eisaT TOUKUTE Ha 3allUTBaHE B Pa3INYHU
peruoHu. Moske j1a TOMOTHE Ha OaHKHUTE /1a OIEHAT PUCKA OT 3a€M 3a OpraHU3aIlus WK (PH3NIECKO
mure. M3monsBa ce 3a onpezernsHe Ha KpeAUTociocoOHOCTTa Ha Kpeautouckarens (What is the k-
nearest neighbors algorithm?, 2023).

Random forest algorithms — M3mnon3Ba ce 3a pemraBaHe Ha mpoOiIeMu ¢ KiacuduKkaimsaTa,
MOCPEJICTBOM CHOHMpaHe Ha ToJisiM Ha0Op OT UCTOPHUECKH JIAHHU B Taka HAPEUCHHTE ,,IbpBETa Ha
peleHns ", B KOUTO IIeNTa € ]a Ce ONTHMU3Upa ObJICIIHS MPOIeC Ha aHAIIN3, KaTO Ce IOCTUTHE SJTUH
pe3yaTar.

HeBponnu mpesxn (NNS) — HeBpoHHHTE MPEXH, M3BECTHH CBINO KATO M3KYCTBEHH HEBPOHHHU
Mmpexu (ANN) nnu cumynupanu HeBpoHHH Mpexku (SNN), ca moArpyna Ha MalmHHOTO 00y4YeHHe
W ca B OCHOBATa Ha allTOPUTMHUTE 33 ABJIOOKO oOyueHre. IMETo u CTpyKTypara UM ca BIbXHOBEHU
OT YOBEUIKUS MO3bK, IMUTHPANKH HAYWHA, IO KOWTO OMOJIOTMYHHUTE HEBPOHH CUT'HATM3UPAT eINH
Ha apyr (What is a neural network ?,2023). Te u3mos3BaT HEBPOHM B CIIOECTa CTPYKTypa HIIU
B3aMMOCBBP3aHU BB3JIH, HAIOJ00sBaIa YOBEIIKH MO3BK. TSXHATa Ie]l € KOMITIOTpUTE Aa ObaaT
Hay4YeHHU Aa 00paboTBaT OrPOMHHU KOJMYECTBA JaHHH, [0 HAYMH MOA0OEH Ha YOBEIIKHS MO3BK.
ToBa mpenmnonara orpoMeH Opoil Ha BB3JIOBUTE CIOEBE, NMpPE3 KOWUTO NAaHHUTE NPEMHHABAT B
MHOTOETAITHUS MTpoIiec Ha pa3rio3HaBaHe Ha oOpa3u. HeBpoHHaTa Mpeka e u3rpajieHa OT HIKOJIKO
CJIOSI HEBPOHHU, KaTo WHQOpMaIUsITa ce MpeaaBa Mexay pasnuuHuTe cioeBe. Ha ¢urypa 1. e
WIIIOCTPHUPAHA JIbJIOOKA HEBPOHHA Mpexa.
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Hsmounuk: What is a neural network?, (Spotfire, 2022).
®urypa 1. HeBpoHHa Mpexa

Benuky nocoueHn anropuTMu, MO3BOJISIBAT paboTa ¢ TOJIEMH U ONITUMHU3UPAHH MACUBH OT IaHHU U
Ch3/1aBaT MMOJXOAAIIA CPEAa 32 U3IO0I3BaHe HA HENMHEHHN MOAEH Ha pa3IMYHU NpOMEHInBU. B cBoe
uscnensane Basrai m Ali (2021) mocouBar, ue KbM HACTOAIIMS MOMEHT OAHKHTE H3IMOJ3BAT
TPaJAULMOHHN MOJENH 3a KPEOUTEeH PHUCK, 3a Ja NpEeJCKaXaT KaTerOpHYHH, HENpeKbCHATH WU
JBOWYHU IPOMEHJIMBYU Ha pe3yirara, Thil kato ML mMozaenuTe ca TpyAHHU 3a ThIKYBAaHE U HE Ca JIECHO
MIPOBEPUMH 3a peryjaTopHu enr. HezaBucumo oT TOBa, Te MOrar Ja ce M3MOJ3BaT 32 ONTUMU3HUpaHe
Ha TlapaMmeTpuTe M MOJ0OpsBaHE Ha Ipoleca Ha H300p Ha TMPOMEHIMBH B CHIICCTBYBAIIUTE
perynatopHu Moenu. basupanute Ha N3KyCTBEH MHTEIEKT TEXHUKHU 3a PELICHUS MOraT Jia I0BeaT 10
JIECHO IIPOCIICANMH 1 JIOTHYHM IPaBUJIa 3a B3EMaHe Ha PELICHUS, BIIPEKH Y€ UMAT HEJIMHEHHH 3HAIIH.
Texnukure 3a oOydeHHe Oe3 HaA30p MoOraT Ja ce H3MOJ3BAT 3a H3CIelBaHE Ha JaHHHUTE 3a
TPaJUIIMOHHO MOJEJIMPAaHE Ha KPEAWTHHUSA PHUCK, OOKATO METOAWTEe 3a KiacupukKauus KaTo
MOJABPKAIIM BEKTOPHM MAIIMHU MOTaT Ja MPEACKaXaT KIIOUOBH XapaKTEPHCTHKH HA KPEAUTHHS
PHCK, KaTO BEpPOSITHOCTTA 332 HEU3ITBJIHEHHE WIIK 3ary0a Tpu Hew3IbJIHeHHe. Hanpumep, npu oreHka
Ha KPEIUTHHUS DPHCK, M3KYCTBEHHS WHTEJIEKT MOXe Ja OBbJe MPUIOKEeH 3a yChBBPIICHCTBAHE Ha
KpPEIUTHHUS CKOPHUHI 4Ype3 MoJeNnu Oa3upaHd Ha NOBEJCHHWETO HA JajeH KIMEHT NpPU IOKYIIKU B
WHTEPHET, pa3pellieHd OT KaHJuJIaTa JJaHHW OT HEroBHsl MOOWIEH TeslieOH W 4Ype3 aHalu3 Ha
MOBEICHUETO My TMpH IOTracsIBaHETO Ha JApPYrd 3aJAb/DKeHHsA. ToBa HEChbMHEHO e JIOMBJIHU
TPaIUIIMOHHUS KPEIUTEH MOAE U MOKe e()EeKTHBHO Jia OLIEHH TOTOBHOCTTA Ha KPEAUTOIIONyYaTens 3a
W3IUTALIaHe Ha 3abbKeHuATa My. OCHOBHUTE COPTYEPHHU NPUIIOKEHHS B 00JIACTTa HA MOJECITUPAHETO
Ha KPEAUTHHS PUCK, C KOETO Ce U3BBPILBA BCHUYKO ToBa ca: SAS, R u Python.

2. PuckoBe M mnpeau3BUKaTeJICTBA, KOUTO MOraT Aa BB3HMKHAT MNpel OaHKHTe OT
npuioxkeHuero Ha UM npu ynpasjieHHeTO HA KPEeAMTHUSA UM PUCK

3a 1a Objie ISUTOCTEH aHAIM3a € BaXKHO, Jla Ce Pasrie/la U KaKBU MPEIN3BUKATEIICTBATA  PUCKOBETE
Kpue Tipe OaHKUTE M3I0JI3BAaHETO HAa M3KYCTBEH MHTENIEKT MPH YIIPABJICHUETO HA KPEAUTHUS UM PHCK.
3a 1a He OBAAT JOMYCHATH TPEIIKH TP U3IOJI3BAHETO MY, TOU TpsiOBa Ja ObJjie HAIIBJIHO OLCHEH U Ja
CE aHaJIM3UPAT BH3MOXHHUTE HETAaTUBHU ()EKTU, KOUTO MOTAT Jia C€ MOSBST MPU MPUIOKCHHETO MY.
PuckbT OT mpemoBepsiBaHE B aNTOPUTMHUTE 3a W3KYyCTBEH HMHTEJIEKT IPH B3eMaHE Ha pEIICHUS
CHILECTBYBAa M TpsiOBa Jia ce BHMMaBa ¢ ToBa. HeoOXoauMo € Ja ce KOHTPOJIMpa H3I0J3BaHETO Ha
QITOPUTMH; TEOPETUYHO JIa C€ JJOKa3Ba 0E30MMacHOCTTa U CTAOMIIHOCTTA HA AJITOPUTMHUTE B PA3IMYHH
CLUEHApHUH U J]a Ce HAMAJId 10 MUHUMYM HU3I0JI3BAHETO HA aJITOPUTMHU C TOJisiMa BOJIATUIIHOCT, 33 J1a HE
Ce CTHTHE JI0 po0iieMu 3a OaHKWTE, KOWTO T Ipwiiarar. Tosa e ToisMo mpean3BuKaTescTso npea NN
U JI0 TOJISIMA CTEIICH MOPaXk/la ChMHEHHS B MPIIIOKEHUETO MY, TIOPaId TPYTHO OOSICHUMHU PE3yJITaTH
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IIPU YacT OT B3ETUTE pEUIcHUSA. B HaydHM H3CIIeBaHUS € JOKa3aHO, 4e 3a HemapaMeTpUYHU |
HETTMHEHHU MOJICNH, CHIIECTBYBAT alTOPUTMUYHHI PUCKOBE CBBP3aHU C B3EMaHE Ha PEILCHUs, B TaKa
HapeueHarta ,,depHa KyTHs , IPH KOATO MMa PHUCK, J1a HE MOXe Ja ObJie 00sCHEHa Bph3KaTa MEXIy
BXOJIBT - U3XOIBT HA MOJENA, T.€. CHIIECTBYBA PHUCK OT MPEKHCBAHE B MOJENa U JaHHUTE J1a HE ca
nocrtoBepHu. (CremoBaTeTHO WMa TONsIMa BEPOATHOCT aNTOPUTMUYHHTE UYEPHH KyTHH W
QITOPUTMHUYHUTE OTKJIOHEHHUS Ja ca peajHu MpeIU3BHKATEICTBA W MpU mpuioxkenuero Ha MU 3a
n3paboTBaHE HAa PO HA KPESTUTOIOIyYaTelNs U ObIACIIOTO My ITOBE/ICHUE.

OcBeH mpenu3BUKATEICTBATA OT TaKa HAPEUCHUTE YePHU KYTUU TpU u3non3BaneTo Ha M moxe
71a ce TIOSABSIT U IPYTH prcKoBe. Jlo TO31 MOMEHT Te ca 6wk B 0Ocera Ha B3eMaHe Ha PelIeHIe OT YOBeK,
a He Ha TCXHOJIOTUYHO HMBO. ToBa ca ClIeTHUTE BUAOBE PUCK, KOUTO MOTAT Ja OKaXaT e(PeKT BbpXY
KpeIuTHaTa IeWHOCT Ha OaHKaTa:

e  PucKoBe CBBpP3aHU C JaHHWUTE — BKIIIOYBA: HUCKO KAUECTBO Ha JaHHH; TIPOOJIEMH C IIOBEPUTETHOCT
W 3aIl{Ta Ha JAHHUTEe W HCOOEKTHBHU JaHHM, KOWUTO III€ JOBEIAT 10 I'PEUIKH IPH B3eMaHe Ha
pelieHune 3a 1aJIcH KPEeAUTOIOTyYaTel.

e PuckoBe B NPOM3BOIUTEIHOCTTA — BKIOYBA: PaboTa HAl TEXHUYECKHUTE BBH3MOKHOCTH H
OTKJIOHEHHE B IPOU3BOIUTEIHOCTTA. TYK € BaXKHO J1a Ce OTOCNICHKH, Y€ KAaKTO MPH TPAJAUIIMOHHUTE
MOJIEJIH 32 OI[CHKA Ha KPEAUTHUS PUCK, MPOOIEMHTE C TIPOU3BOAMTEIHOCTTA MOTAT J1a Bb3HUKHAT
pu He Jo00po KanuOpupaHe Ha MOJeNa WM HeKauyecTBEHH JaHHH. B ciyyast, o0aye cloKHOCTTa
Ha Mojiesia u3rpajaeH Ha 6a3a MM mpaBu mo-TpyAHO Aa Ce OICHU JTalld B PE3yJITATUTE HA MOJENa
HMa JOIyCHATH IPEIIKH.

[Togo0HO Ha TPaTUIMOHHHUTE CTATHCTHYCCKA MOJIECIH, KOMTO OAHKHTE H3IOJ3BAT, MOJCIHTE
O0asupann Ha MU ChIO Morar Aa JOMyCHAT TPEINKHA, KOETO OT CBOS CTpaHa Ja JOBEAE JI0
HENPEABUINMH TMOCIEAUIH. MHOTO € Ba)KHO M3TPAXKIAHETO Ha JajJeH MO, 1a Ob/Ie U3BBPIICHO MO
NpaBWICH HAYMH M MOJEIBT 1a Oblie 100pe CTPYKTypHupaH. BaKHO € ChII0 Kak I1e Ob/e MPHI0KEH,
Thil KaTO HEMPABMIIHOTO My M3IOJI3BaHE OT CBOS CTpaHa MOXKE Ja JOBEJe J0 Pe3ynTar, KOWTo 1a e
HEHYKEeH WJIM JTOPH J1a OKa)ke HeraTuBeH edekT Ha GaHKara, KOSTO TO mpuiara. [Ipu KOHCTpYKIuATa
Ha alropuThMa TPsAOBA J1a UMa SICHO OMpeJelicHa eI, KOATO Ja ObJe MpUBEICHA B ChOTBETCTBUE C
ousHec npobiema. IIpu KOHCTpyHpaHe Ha JaJIeH alrOpUThM, aKO He ca B3ETH I10]] BHUMAHUE BCUYKH
(akTOpH, MMa TOJIIMA BEPOATHOCT MOJENBT Ja € HeroueH. I1o oTHOIEHHWE Ha Habopa OT JaHHH,
HechbMHEHO MU mpeBBh3X0sK1a TPAJUIIHOHHNATE CTATUCTHYECKH MOJIENH, HO TYK € MHOTO Ba)KHO KaK II[e
ObJie CTPYKTYpUpaHa IsiiaTa Ta3u HHMOpMaIHs U Kak e Oble Kanuopupan mozena. [Ipenu moena
Ja ObJie BHEJIPCH B JaJicHa 0aHKa, 33IbJKUTEITHO TPSOBa Ja ObJIe IIATeTHO TECTBaH, KaTo Ce ONpPeaeIn
JIaJT| € U3rpajieH MPaBUITHO, TTOIXO/ISII JIH € 3a TIPEIHA3HAUYECHUETO MY U Jla C€ HAIPaBAT HAKOJIKO TECTa
Kak paboTH B CpaBHEHHE C TPAAMIIHOHEH CTATUCTUYECKH MOJIEN. [IpaBUITHOTO U3IOI3BaHE Ha CIIOXKHU
MOJIEJIH € OT KJIFOYOBO 3HAYEHHE 3a B3EMAHETO Ha MPABUIIHH PEIICHHUS.

OcBeH pasriieJ]aHATe PUCKOBE IPHIIOKEHUETO HA W3KYCTBEH WHTENIEKT TOpaXKJa U OIMACEHUS
OTHOCHO TTOBEPUTEITHOCTTA HA TAHHUTE U ChOTBETCTBUETO C HOPMATHBHUTE M3UCKBaHU. Perynatopure
0COOCHO CleIaT OAHKHUTE JajIy ClIa3BaT BCUYKH M3UCKBAHHS 33 TIOBEPUTEIHOCT Ha TMYHUTE NqaHHH. OT
eIHa CTpaHa, OaHKHWTE JXENasT Jla W3MEpBaT PHCKa BBH3MOXXKHO HAN-TOYHO Ype3 HM3IOJ3BAHETO Ha
KOJIKOTO € Bb3MOXKHO IMO-T'OJIsIM HaOOp OT MH(OpMAaIIUs, HO OT JApyra CTpaHa ChIIECTBYBa U HYKJIaTa
OT 3alMTa Ha JTUYHUTE JAaHHU Ha KiueHtuTe. B mscneasane Ha Sadok, Sakka m Maknouzi (2022) ce
MMOCOYBA, Y€ KOHCTPYHPAHETO HAa MOJCINTE 32 aHAJIU3 W OICHKA Ha pHCKa 0a3upaHW Ha M3KYCTBEH
HMHTEJIEKT U 00pa0OTBAaIllK BCE MTO-TOJIEMH MAaCHBH OT JaHHHW Hal-BEPOSTHO Ie ChbOUpAT nHGOpMAIUI
Y OT aJITSPHATHBHU KaHAJIM | 11I€ TPOBa 1a ObIaT BH3JIOKCHH Ha BHHIIIEH CYOEeKT. ToBa OT CBOS cTpaHa
n3nara 0aHkaTa Ha PUCK B CIy4ail Ha HapylllaBaHe Ha MPOTOKOJHUTE 3a MOBEPUTENHOCT. Bb3maranero
Ha BBHIITHY U3ITBJIHUTEINN Ha OIleHKa Ha PUCKa CHIIO TaKa NIOBJIUTA CBBP3aHHUs BBIIPOC 32 FapaHTHPaHE,
Ye JJaHHUTE, IPEXBbPJICHN OT OaHKaTa KbM OLICHUTEIISI Ha PUCKA, HAMA Ja MPOIbJDKAT J1a Ce ChXpaHsIBaT
JIOITBTHUTEITHO CIIE/I 3aBbPIIBaHE Ha pa3padOTBaHETO HA MOJIENIa 3a OLEHKa Ha PUCKa.

Hapen ¢ nmpaBHE npo0iieMu KaTo Te3H, ChIIECTBYBAT U OTACIHU €TUYHU BBIIPOCH, TPOU3TUIAIIU
OT MPWJIaraHeTO Ha JaHHU OT AJTEPHATUBHU M3TOYHUIIM HA HMHGOPMAIUsA, MO-CICIHATHO JaHHH,
MIPOM3XOXKIAIMMA OT AKTUBHOCT B COITHATHUTE MPEXKH W JOKOJIKO € YMECTHO H3IOJ3BAHETO WM.
Hanmpumep mnpu W3MON3BaHETO HA JAHHW OT COLMANTHHM Mpexu: KIMEHT, YMHTO BB3MOXKHOCT 3a
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OTITyCKaHe Ha KPEIHT € MO-HUCHK, 3aI[0TO MPU PABHH JAPYTH YCIOBHS TOW WIIM TS MMa JIOIIN TUIATIIH
KaTO KOHTaKTH B COLMATHUTE Mpexu. To3u BUI pe3yNTar cam no cebe cu He € ONpaBlIaH OT MpaBHA
rJIe/[Ha TOYKa, HO OYCBUIHO TTOCTaBs eTHUCH MpobieM. KakBu choOpakeHHsT MOTaT Jla MOMOTHAT TIPH
B3E€MaHETO Ha PEUICHHUsI OTHOCHO COI[MATHATA IIPHEMITHBOCT Ha T€3U YIOTPEOH HA JaHHU OT COLUATHU
mpesxu ? Uscnensanero na Oskarsdottir et al. (2019) ua Tema ,, The value of big data for credit scoring:
Enhancing financial inclusion using mobile phone data and social network analytics® mpemmara
pelieHne, TOYHO 3a TOBa MPEAN3BUKATEICTBO, BIBXHOBEHO OT IPOW3BOJCTBCHUTE Tabyia, KaTto ce
100aBH HyJIeBa CTOWHOCT Ha CETMEHTH OT TAaHHH, KOMUTO OMXa MMOCTABUIIN B HEPABHOCTONHO MOJIOKEHHE
KPEIUTOMOIyYaTEIUTe PH U3TrOTBIHETO Ha KpeauTHusa moxaen (Sadok, Sakka and Maknouzi, 2022).
Bbrpeku npeu3BUKaTENICTBATA U PHCKOBETE, KOUTO ChINECTBYBAT MPE OAHKUTE OT U3MOI3BAHETO Ha
M3KYCTBEH MHTEJIEKT, Te MOTAT Jia ObJaT MPEOI0JICHH HAIBJIHO, CTHTa JIa HE Ce B3UMAT NPUObpP3aHU
petierns. C mpaBWIHA, MMOArOTOBKA, KOOPAMHALMS M PEIICHUS MEXKIYy pPa3IUYHUTE OTACIH,
OpeIM3BUKATENICTBATA MOTaT Jia ObJaT MUHUMHU3UPAHH. [IpUIIOKEHHETO Ha Ta3H HOBA TEXHOJIOTHUS €
HEOOXOIMMO, Thil KaTO OCBEH 3a MOA00psSBaHEe Ha KPSIUTHHS PHCK, M3MOI3BAHETO U aHATU3UPAHETO
Ha TOJIEeMH MacUBH HH(OpMAaIs, I1e MOo3BOJN Ha OaHKUTE J1a pa30upar mo-100pe HyKAUTE Ha CBOUTE
KJIMEHTH, Ja CBKPaTSAT BPEMETPACHETO Ha 4YacT OT MHPOLECUTE M CHOTBETHO TOBA Ja JOBEJAC 10
noJ00psIBaHEe HAa KJIMEHTCKOTO MPESKUBSIBAHE.

3akaouyeHue

Ot HampaBeHUs aHAJIM3, CIEBa Ja ce OTOEIEeXkKH, Ue C MPUIOKEHUETO Ha U3KYCTBEH UHTENIEKT IIPU
yIpaBlIeHHUETO Ha KPEAUTHHS PUCK, MOTAT Jla ObAAT pelIeH! IPOOJIeMH, KOUTO OOMKHOBEHO Ca CII0KHU
1 HEJIMHEHHM U € TPYOHO Aa OBbAaT paspelieHd ¢ TPaauIMOHEH CTaTHCTUYECKH Monen. ToBa € u
OCHOBHATa Mpyu4rHa, nopaau KoATO OaHKHTE UCKAT Ja BHCAPAT W U3MO0J3BAT IbJIHUA IMOTCHIHA Ha
M3KYCTBEH MHTEJIEKT MpHU YNPaBICHUETO Ha KPEeIUTHHs pUCK. M3mon3BaHeTo My Iie JOHECe TOJIsIM
HanpeabK 3a OaHKUTE U LIe YIECHH Ipolieca Ha padoTa, upe3 moo0psBaHe Ha OLIEHKaTa Ha KPEOUTHUS
PHCK, OTKPUBAHETO HAa M3MaMH, MOHUTOPHHIA U CHOMpPaeMOCTTa, HO HE TpsAOBa na ce NMpHUOBP3Ba C
II'bJIHATA UHTCTpalyd Ha Ta3nu TCXHOJIOT' U 0e3 Ja Ca U3CJICABaHU BCUYKH e(i)eKTI/I OT NPUIIOKECHUETO H.
Haii-ronssmMaTta omacHOCT OT HEHHOTO W3MOJI3BaHE €, MMEHHO OT TOBAa Jla C€ HAMpaBsT MPUObp3aHH
n3BOMH, 0€3 U300110 J1a ca 3all03HATH MTOJPOOHO € TOBA KaK PadOTH U BCUUKUTE €(EeKTH, KOUTO MOraT
7ia ocyeBaT OT U3MOI3BAHETO M.

B 6mm3ko Obpemie ce oyakBa M3KYCTBEHHUsSI MHTENIEKT Jla UIPac OCHOBHA OIS 33 YCHEIIHOTO
yhpaBlieHHEe Ha KPEIWTHUS PHUCK B OaHKWUTE W Jia JOBeAe N0 MonoOpsiBaHe Ha YMPAaBICHUETO Ha
KPEIUTHHUTE €KCIO3UIIMU M TI0-100pO MO3UIIMOHUPAHETO Ha Na3apa Ha OaHKUTE, KOUTO ChYMEST Jia ro
npuioXkar. Bbrpekd, e B M3CIEIBAHETO € aHAIM3HPAHO €IUHCTBEHO NpriiokeHueTo Ha MU mpu
yIpaBIIEHUETO HA KPEJAUTHHS PUCK, H3IIOJI3BAHETO My HECHMHEHO II€ OKaXKe BIUSHUE U BEPXY JAPYTHTE
neitHocTH Ha OankuTe. BaxkHo e 1a ce orOenexu,4e OaHKUTE, KOUTO yCIesT N0-0bp30 U MPAaBUITHO A2
NPWIOKAT HMHTEIWTEHTHH CHCTEMHU 3a IIOJIIOMaraHe Ha B3E€MaHETO Ha peIleHHs, O0a3upaHu Ha
TEXHOJIOTHTa 33 W3KYCTBEH WHTENEKT 4Ype3 W3MON3BAHETO Ha YCHBBPUICHCTBAHH MOJICIH,
BKITIOYHUTEIIHO U TaKWBa OT AJITEPHATHBHU M3TOYHUIIM Ha WH(OpMAIUS, Ie UMaT MPEJUMCTBO Tpe]]
KOHKYPEHTUTE CH, KOMTO 3aJlaraT Ha TPaJAWLUOHHHUTE CTATUCTHYECKA MOJENU U LIe MOCTUTHAT MO-
TOJIEMH TTOJIOKUTETHH PE3YIITaTH.
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Pesome

Tonemume dannu uepasm pewiasawa poist 8 MpaHcHOPMayUsma Ha Cb8peMenHume 30paeHU SPUNC.
B oOoknada ca npedcmaeenu knouoeume HAUUHU, NO KOUMO 20AeMUMe OAHHU ce U3NON36aMm 6
30paseonassanemo. Te3u HaAyuHU GKIIOYGAM NPOSHOIUME HNO OMHOWEHUe Ha Meouyunama u
ouazHocmuxama, NepcoOHANU3UpaHume 30PAGHU SPUNCU, YNPAGIEHUEMO HA OOIHUYHU U 30pPasHU
3a6e0eHus], HayyHU U3Ce08aHus U 00pabomka Ha 0Opasu, MOHUMOPUHE HA 0OWECTN8EHOMO 30padse U
ynpaenerue Ha XpoHuuHu 3abonseanus. lonemume OanHu nNpeodOCMABIM YeHHU UHCMPYMEHMU 3d
noooOpsgane HA KAYeCmBOMO HA 30PAGHU cPUdNCU U HAYYHUME U3CTedsanus 6 cgepama Ha
30paseonaseanemo.

KirouoBu AYMU: JUTUTAIIM3alud, 34paB€oI1asBalHe, JaHHU, 3ApaBC, I'OJICMU JaHHU.

BIG DATA IN HEALTHCARE
Luben Zyumbilski

Abstract

Big data is playing a crucial role in the transformation of modern healthcare. This abstract presents
the key ways big data is being used in healthcare. Paper includes predictive medicine and diagnostics,
personalized healthcare, hospital and healthcare facility management, research and imaging, public
health monitoring, and chronic disease management. Big data provides valuable tools to improve the
guality of healthcare and healthcare research.

Key words: digitization, healthcare, data, health, big data.

BobBenenne

31paBeona3BaHeTo € €INH OT CeKTOpUTE, B KONTO 00padoTKaTa Ha roJIeMH JaHHH Urpae KII04uoBa
poiisi 3a mojoOpsiBaHE HAa KAa4eCTBOTO HAa MEAMIIMHCKUTE YCIYTH, ONTHMH3HpaHE Ha MPOLECUTE U
pa3paboTBaHe Ha WHOBALMK B MEJULMHCKATA IPAKTHKA.

l'onemuTe nanHM ce ABSIBAT KIFOYOB KOMITOHEHT B MOJIEPHOTO 37jpaBeona3BaHe. 1031 BUI JaHHU
MpeCTaBiIsiBa OTPOMHHU 00eMH HH(OpMAIIHsI, KOUTO ce ChbOUpaT OT pa3iniyHu n3rouHunu. Oopaboreat
ce C MOMOINITAa Ha TEXHOJIOTMYHH MHCTPYMEHTH U CE€ aHAJM3MpaT 3a LENUTE Ha 3/paBHAaTa HayKa H
MpakTuka. ['onemMuTe JaHHU NPEAOCTABAT 3HAUUTEIIHU Bb3MOKHOCTH 32 MO100peHNe Ha KaueCTBOTO Ha
MEIUIIMHCKHUTE TPHKU U TIPOILIECUTE B 37PAaBEOIIa3BAHETO.

ChHIIHOCT U MPUJIOKEHHE HA T0JIeMHTe JaHHHU B 3/IPaBeONa3BaHeTO

FOHCMI/ITC JAaHHU HUMat IIII/IpOK CHCKT’bp Ha HpI/IJ'IO)KeHI/Ie B 3HpaBeOHa3BaHeTO U Ca BAXCH
WHCTPYMEHT 3a MMOA00psBaHe Ha IrprbKaTa 3a MAllMeHTUTE U YIPaBICHUETO Ha 3/IpaBHarTa cucreMa. B
TO3H JIOKJIA]] [TO-HATATHK 1€ pasriiejaMe HIKOU OT OCHOBHHTE MPUIIOKEHUS Ha TOJIEMUTE JIaHHU B Ta3u
obJacT:
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1. MndopManMOHHH CHCTEMH U eJieKTpoHHH 3apaBHu 1ocuera (Electronic Health Records - EHR)

Te urpadaTr CbIICCTBCHA pPOJII B H3MNOJ3BAHCTO Ha TOJCMUTC JAaHHU B 3APAaBCOIIA3BAHCTO.

Cn0upart, CbXpaHsBaT U YIPABIABAT MEIUIIMHCKATa HH(GOPMAIUS 33 MAUCHTUTE B U POB Gopmar,
KaTo MPEIOCTABAT MO-JIECEH U ObP3 OCTHIT 10 TaHHUTE 3a JICUCHUE U 3APaBHO ChCTOsTHKE. ETO HIKOM
KJIFOYOBH aCIIeKTH U MIPEAUMCTBA Ha HH(POPMAITMOHHUTE CHCTEMH 1 SIIEKTPOHHUTE 31PaBHU TOCHETA:

Hentpanmm3upad goctwil: EHR cexpanssat nHpOpMauaTa 3a MaldeHTUTE HA €THO ICHTPATHO
MACTO, KOETO YJECHsBa JEKapuTe, MEIUIMHCKUS MEepCOHa] M 3/PaBHUTE CIEUUAINCTU Ja
MOJTy4aBaT ObP3 U JIECEH AOCTBHII 0 BaKHU MEAULIUHCKH JaHHH.

Wnterpanust Ha nanau: MHQOpManuOHHUTE CHCTEMH MOTAT Ja MHTETPUpAT Pa3iINYHH BHUIOBE
MeANULMHCKA HHPOPMALS, BKIIFOYUTEIHO Ja00paTOpHU pe3yaTaTu, IPerjieau, pEHTI€HH, PeLEITH,
UCTOpUS Ha 3a00NABaHETO U APYTrH. ToBa MO3BOJISIBA HA JIEKApUTE J1a BUAAT LSUIOCTHATA KapTHHA
3a ManyeHTa U Ja B3eMaT Mo-A00pH pelleHns 3a TMarHOCTHKA U JICUeHHeE.

Cnogensine Ha nanau: EHR cuctemure Morar ga cmoMorsart 3a Obp30TO U CHTYPHO CHOJENSTHE Ha
nHGOpMaLU MEKAY Pa3IMYHU 3APABHU 3aBEICHUS U CIELUAIUCTU. ToBa € 0T ocoOeHa BaKHOCT
npu TpaHcdep Ha MAMEHTH MEXIY OOJHWIM, CHTPYAHWYECTBO HAa PA3IMYHH CHCHUAIUCTH U
KOHCYJITalluX OT Pa3CTOSHUE.

N3bsrBane Ha JBOWMHHU /myOnupanu/ wuscnenBanus: MHpOpManMOHHMTE CHCTEMH MoraT ja
MPENOTBPATAT U3IHMILIHM U TyOIUpaliy ce MEAULIUHCKN U3CIIEABAHUS, KaTO MO3BOJIAT HA JIEKApUTE
Jla BUIST NPEANIIHUTE MIPOLEAYPH U PE3YIATATUTE OT TAX.

WsnomsBane Ha romemu manam: EHR cucremurte cphOupar orpoMHO KOJMHYECTBO METUITMHCKH
JAaHHW, KOMTO MOraT Ja ObJaT HW3ION3BaHM 3a aHAllM3 M CTAaTHCTHKAa. ToBa TO3BOJIsIBA Ha
M3CIe0BAaTEeNUTE a U3BIMYAT LIeHHAa HH(GOPMAaLUS 3a 34PaBETO Ha HACEICHUETO, e()EeKTUBHOCTTA
Ha TEpaIUUTE U APYTH MEAULIUHCKHA TCHACHLIUH.

bezonacHoct u TounocT: BHeapsiBaneto Ha EHR cucremMu HamansiBa pucka OT YOBEIIKH IPELIKH
Ipu Chb3JaBaHC W HMHTEPIPETAlMd Ha MCIUIIMHCKATa I/IH(I)OpMaHI/ISI. Tosa BOAU OO ITIO-TOJIsIMa
TOYHOCT M 0€30IaCHOCT MPH IPUKaTa 3a MAIlUEHTHTE.

CriectsiBaHe Ha BpeMe U pecypcu: ENeKTpoHHUTE 3/jpaBHH JOCUETa ChKpalaBaT HeoOXOAMMOCTTa
OT PBUHO Ch3[aBaHE M CbXPAaHEHUE HA XapTHEHU JOKYMEHTH, KaTO IOANOMAaraT ONTUMH3alUsATa
Ha pabOTHUS MPOLIEC B 37]paBeONa3BaHETo.

2. AHAJIM3 HA JAHHHU 32 JUATHOCTHKA

Ilo-Tounara JUAardHoCTuka € €IWH OT OCHOBHHUTC aCIICKTH Ha H3IOJ3BAHCTO HA I'OJEMH JaHHH B

3ApaBC€OIIa3BaHCTO U IMPEACTAaBIABa KIIIOYOBAa IMMPEAUMCTBO. Et0 HsIK0IKO Ha4YHHa, 110 KOUTO I'OJIEMHUTEC
JaHHU JOTIPUHACAT 3a IMO-TOYHATa JWAarHoCTHUKa:

AHanmu3 Ha MEIWIMHCKH H300pakeHus:: MEIUIMHCKKM H300paKeHHs KaTo pe3yiTaTH oOT
pertrenorpadun, KT u MPT ce u3non3Bar mmpoko 3a TUarHoCTHKa Ha 3a0onsBaHus. [ onemuTe
JAHHY TTO3BOJISIBAT M3MOI3BAHETO HAa aITOPUTMH 32 KOMIIOTHPHO BIK/IaHE M MAIIIMHHO 00y4eHue,
KOUTO MOTAaT Ja aHAM3UpaT MUJIMOHH M300paKEHHUS W OTKPHBAT CKPHTH TATOJOTHH, KOETO On
OWJI0 TPYIHO MIIM HEBB3MOXKHO 32 00padOTKa OT YOBEIIKH PECYpC.

WnTerpupane Ha MHOKECTBO M3TOYHHIIM HA aHHU: [ 0leMuTe TaHHH IT03BOJISIBAT KOMOUHHUPAHETO
Ha uHGpOpPMALUS OT Pa3lUYHU W3TOYHHMLM KaTo JabOpaTOpHH pe3yiTaTH, KIMHUYHHU 3aIluCH,
TeHeTUYHH JaHHU U JaHHU OT CEH30PHHM YCTpoiicTBa. To3u KOMOMHUPAH MOAX0]] PENOCTaBs Io-
IJUIOCTHA KapTHHA 32 3APaBOCIOBHOTO CHCTOSHUE Ha TMalMeHTa M IoMara 3a Io-1o0pa
JUarHOCTHKA.

[Ipornoctnunn mozenu: ['omemuTe AaHHM MOraT Ja Ce U3I0JA3BaT 32 Ch3JaBaHETO Ha
MIPOTHOCTHYHU MOJEIHN, KOUTO MOTAT J]a TIOMOTHAT MPH PAHHOTO OTKpPHBaHE Ha 3a0omsBanus. Te3un
MOJIETI aHANM3WpAT JAaHHU OT MHOXKECTBO MAIMEHTH W TPEJCKa3BaT PHUCKAa OT pPa3BUTHE Ha
KOHKPETHH 3a00JIABaHUs IPU UHIUBHUIA.

I'enomuka 1 MosiekysIsspHa MeUIIMHA: [ 0JIEMUTE TaHHU ca OT ChILECTBEHO 3HAUECHUE B TCHOMHUKATA
¥ MOJIEKYJIHAaTa MEIUIINHA, KBJIETO C€ aHAIM3UPAT TeHETUIHHUTE JaHHU U MOJIEKYJISIPHU MapKepH,
CBBP3aHM C KOHKPETHH 3a0omsBanus. ToBa rmoMara ja ce mocTaBy TOYHA JarHo3a u Ja ce u3bepe
MIEPCOHAIN3UPAHO JICUEHHE.

ITocTossHEH MOHUTOPHUHT: Y CTPOMCTBA U CEH30PH, CBBP3aHU C MHTEPHET, MO3BOJISABAT MMOCTOSHEH
MOHHUTOPHHT Ha 3[[paBeTo Ha mauueHTuTe. Tazn nHhopManys MoXKe 1a IPeJOCTaBH PEATHU JaHHU
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3a CBHCTOSHHMETO Ha 3JpaBeTo M Ja Mpenynpeqd 3a MPOMEHH B HEro, KOeTo Mojao0psBa
BB3MOXKHOCTTA 32 CBOCBPEMEHHA TMArHOCTUKA U JICKapCKa Hameca.

[IpnHAaTa NHMArHOCTHKA, OCHTYpPEHa 4Ype3 TOJIEMHUTE [aHHH, € OT CBIIECTBEHO 3HA4YCHHE 3a
MAIUeHTHTE, Thil KaTO TS BOAM JIO MO-OBP30 JICUeHHE, IT0-MaJIKO TPEIIKH 1 T0-100p0 yIIpaBlieHHEe Ha
3aboinsBaHuATa. ToBa B pe3ysTaT MPEAOCTaBs MO-100pa Ipyka U MOBUIIIABA IIIAHCOBETE 3a YCIICIITHO
JIEYCHHE.

3. MOHMTOPHHT HA MALUEHTHTE

MOHHTOPHHT W TMpocie/sBaHe Ha MAIMEHTHUTE C M3MIOJ3BaHE Ha TOJIEMH JaHHH IIPECTaBIISBA
Ba)XCH KOMIIOHEHT OT CBBPEMEHHUTE 3[paBHH TPWXKU. TO3M MOAXOJ MO3BONSABA HEMPEKbCHATO
HaOJIofeHNEe Ha 3ApaBeTO Ha MALMEHTUTE, MpeaocTaBsi MH(OpMalMs 3a TAXHOTO CHCTOSHHUE H
aKTHBHOCT M JaBa BB3MOXKHOCT 3a Obp3a peakuust NMpH HyXkJIa. ETO HAKOM KITIOYOBH aclieKTH U
MPUIOKEHUS] HA MOHUTOPHHTA M IPOCIIEASBAHETO HA TAIIUEHTHUTE YPe3 TOJIEMH JIaHHU:

e VYcrpoiictBa u ceHzopu: [lanuenTuTe MOrar 1a HOCST pa3jIudyHH BUAOBE YCTPOMCTBA U CEH30PH,
Karo cMapT YacOBHHUIIM, MOHUTOPU 3a ChbpACYHA ACHHOCT, TIIOKOMEpH M Apyru. Tesm
yCTpOHCTBa CHOMpAT MaHHW 3a IyJC, KPBBHO HalsraHe, HUBAa Ha TJIOKO3a W JIPYyTH
OMOMETPUYHH TTOKA3aTEIH.

e Tenemenunuua: TememeauiMHaTa MO3BOJSBA Ha JICKAPHTE Ja MPOBEXKIAT KOHCYJITAUHU C
MAIMEHTHTE OT PAa3CTOSIHUE, KATO M3MOJ3BAT BUACOKOMYHUKAIIUKN U IPYTH TEXHOIOTHHU. ToBa
¢ 0co0eHO TOJIE3HO TpH NpociesiBaHe HA MAalWMEHTH C XPOHUYHH 3a00JIBaHHS WIH IPH
IpeIoCTaBsIHE Ha CHIeNUAIM3UpaHa MeTUIMHCKA TPIKa B OTAAJICYCHU PaiOHH.

e AnapMu W TpeaynpexIeHHs: YCTpoHcTBa M CEH30pH MOrar Ja TeHepHpaTr aBTOMAaTUYHU
arapMH ¥ TPeAyNPEkRICHU, KOUTO C€ M3IMPAIlaT J0 MAIMEeHTUTe M JOCTaBUYMKa Ha 3paBHU
ycnyru. Hanpumep, mpu psi3Ko yBeNHUYEHHE Ha ChpJACYHATA YECTOTa WJIM HaMallsiBaHE Ha
HHUBAaTa Ha KHCIOPOA B KPBBTA, MAMEHTHT MOXKE Ja MOJIYy4H MpeaynpexaeHue. JIekyBammsT
JIeKap- ChIIO.

e (iegeHe Ha XPOHWYHHU 3a00JsiBaHUS: MOHUTOPUHIBT € OT CBIIECTBEHO 3HAUCHHE 3a
MAIUEHTUTE C XPOHUYHU 3a00JIsiBaHUS KaTo AMa0eT, 0eoapoOHHU 3a00JISBaHUSA, ChPACUYHU
npobjaeMu U MHOTO Jpyru. Toll mpeaocTaBs MOCTOsIHHA 0OpaTHa Bpb3Ka M MH(POpPMAILUs Ha
MAlMeHTUTEe W TEXHHUTE JIeKapd, KOETO IoMara 3a KOHTPOJMpaHe Ha 3a00JsBaHMATA H
MPeOTBPATBaHE Ha CTCIIHH CITy4YaH.

e (Crenene Ha (hu3nyeckaTa akKTUBHOCT: Y CTPOICTBA, KOUTO CE€ M3IIOJI3BAT 32 MOHHUTOPUHI Ha
¢u3nUeckaTa akTHBHOCT M (PUTHEC MOKA3aTeNnTe Ha NanueHTuTe. Te3n naHHu Morart aa Obaat
M3I0JI3BaHM 3a MPEJOTBpaTsSBaHE Ha JIUIICATa WIM HaMaJleHa aKTHBHOCT W ITOJIIOMaraHe 3a
BOJICHE Ha 3/IpaBOCIIOBEH HAYMH Ha KHUBOT.

e (CoOupane u aHanu3 Ha jAaHHW: JlaHHWTE, CHOpaHM Ype3 MOHMTOPHHI, C€ CHXpaHSIBAT U
aHaJmM3upaT 4Ype3 rojeMu JAaHHU. ToBa MpenocTaBs BB3MOXKHOCT 3a W3BIMYaHE Ha IEHHA
nH(opManus OT JaHHUTE, KaTO IPeIyNpeKIaBaHe 3a 3IPaBHH PUCKOBE U TEHICHIIUH.

MOHI/ITopI/IHI"BT " IPOCICAABAHCTO Ha IMAIMCHTUTE 4YpE€3 TIoJIEMH OJAaHHU OOIIPHUHACAT 3a II0-
e(i)eKTI/IBHaTa TpuXxa 1 HOJIO6p$IBaT Ka4ueCTBOTO HaA XMBOT Ha MAIUCHTUTE, KATO UM NPCAOCTABAT I10-
rojJisiM KOHTPOJI U I/IH(l)OpMaL[I/Iﬂ OTHOCHO TCEXHUTC 3ApPAaBHU CBHCTOAHUA. To3u moaxona € 0c00€eHO
IT0JIE3CH 3a NAIUCHTUTEC C XPOHUYHU 3a00JIIBaHUS U 3 TIXHOTO JAUCTAaHIUOHHO CJICACHE U I'pUXKa.

4. IlepcoHATU3MPAHO JIeYeHHe

[Tepconanm3npanoTo JICUSHIE, H3BECTHO OIIE KaTO MPEIU3HO JICUCHNE WU WHANBUAYaTU3UpaHa
MEJIMIIMHA, € TIOAXO0/ B 3/IpaBEOIla3BaHeTO, KOWTO C€ CTPEMU Jia MPelIOoCTaBH JeueHue, 0a3upaHo Ha
WHJIUBUIYAIHUTE XapaKTEepPUCTUKH M HYXAM HA MalueHTuTe. To3M MOIXO0J Ce OCHOBaBa Ha
M3MOJI3BAHETO HA TOJIEMH JaHHH, TCHOMUKA M JPYTH TEXHOJIOTHH, KOUTO TIO3BOJISIBAT HA JIEKApUTE Aa
aJanTupar JCUYECHUETO KbM KOHKPETHHUS MAllMeHT, BMECTO Ja CJeIBaT eJuH 0O0Il mpoTokoi. To3u
MOAXO0J € 3HAUKUM HaIpeabK B MEAUIIMHATA U UMa HSIKOJIKO KIIOYOBH aCIIEKTa:
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e Tenomuka: ['eHOMHKaTa € HayKa, KOSTO M3ydaBa TeHeTHYHATa WHPopMarus Ha uaauBua. C
W3MO3BAHETO Ha TEHOMHH aHaIM3H, JISKAPUTE MOTaT J1a ONpeNeNaT cueuu(UIHN TeHeTHYHH
MPENOCTaBKHA U MyTalll1, KOUTO MOTAaT J1a MOBJIUSAT HA 3APABETO Ha MAIlMEHTa 1 Ha OTTOBOpa
MY Ha OTpeJieIeHH JiekapcTBa. Ta3u uH(popMaIrs Mo3BoJIsIBA MEPCOHATM3UPAHO MOJONPaHe HA
JieUYeHHE U JICKapCTBa, KOUTO ca MO-e()EKTHBHU H C MMO-MAJIKO CTPAHUYHU e(EKTH.

o dapmakoreHomuka: PapMakoreHOMUKaTa ce 3aHIMMaBa C M3y4YaBaHe Ha TOBA KaK TeHETHYHHUTE
(hakTOpH BIHSAT HA pEaKIMsATA HA HHAWBUA KbM JIeKapcTBa. Tazu nHPOpMAIIUs ToMara Jia ce
n30epaT MPaBUITHUTE JIEKAPCTBA U JIa CE MPEIOTBPATAT OMIACHU PEaKIINH.

e [Iloaxon, 6a3upan Ha naHHU: [oleMuTe AaHHW Ce W3MOJ3BAT 3a aHAIM3 Ha TOJSIM o0eM
MeAUIMHCKa HHQOpMAIHS U ChIIOCTaBsHE Ha JaHHUTE 32 MHOXKECTBO MAallUeHTH. T3 MoIXo
IT03BOJISIBA MACHTH(HUITMPAHETO HA OOIIM TCHACHITNH, ¢()eKTHBHH JeUeOHN CTpATETHH M Hal-
N00pH MPaKTHKH.

e IlomobOpeno cnenene u MoHuTOpHHT: [lanueHTrTe, MOTyYaBalld MEPCOHATM3NUPAHO JICUCHHE,
4ecTo e MoJyIaraT Ha Mo-peJI0BHO MPOCIIeIBAaHEe 1 MOHUTOPHHT. ToBa BKITIOYBA IEPUOTMYHH
W3CIEIBAaHUS M TECTOBE, KOUTO CE€ M3IMOJN3BAT 3a CIIC/ICHE HA PEaklusATa Ha TMallMeHTa KbM
TepaIusATa.

e bBopba c xpoununu 3abomnsBanus: [lepcoHanmu3upaHeTo HA JICYEHHETO € 0COOCHO MOJIE3HO TIPU
XPOHUYHU 3200JIIBaHAS KaTO AWA0ET, ChpACYHH 00JIeCTH, OemoapoOHH 3a00IIIBaHUS 1 MHOTO
npyru. ToBa Mo3BoJIsIBa HA MAIMEHTHTE Ja IOJIy4ar rpuxka, KOITO € ChboOpaseHa C TsIXHaTa
WHAUBUAYAJIHA UCTOPUA U CbCTOSITHHC.

[TepcoHANMM3UPaHOTO JICUCHHWE TIPEICTABIISABA HANMpPEIHAT W WHOBAaTHBEH MOAXOJ KbM
MEUIUHATA, KOUTO Ce CTPEMH Ja MOJ0O0pH pe3yNTaTHTe Ha JICUCHUETO W Jia HaMalld CTPAHUIHUTE
ehextn u HeedekTHBHMS M300p Ha Tepamuu. C M3MOJI3BAHETO HA TOJIEMH JaHHM M WHOBATUBHU
TEXHOJIOTHH, TIEPCOHATN3UPAHUSIT MOJX0 KbM 3PaBEONa3BaHETO CTaBa BCE MO-pealieH U oOemaBaiy
3a OBJIEIIeTO Ha MEUIIMHATA.

IMpenusBukartescrea

[Ipu u3mon3BaHeTO HA TOJIEMH JTAHHU B MEIUITMHATA CE MOABSIBAT HAKOU MPEIU3BUKATEIICTBA,
KOUTO TpsiOBa 1a ObJIaT CBOEBPEMEHHO PEIIEHHU.

1. CurypHocT Ha maHHUTE: 3a J]a ce M3MOJI3BaT roJIEMUTE JaHHU B 3/[paBEOIa3BaHETO, TPIOBa J1a
Ob/lc TapaHTUPaHa CUTYPHOCTTA Ha JIMYHUTE 3PaBHY JJaHHHU Ha nanueHTuTe. ChIIeCTBYBAT U IPaBHU
perjlaMeHTH B Ta3u HaCcOKa, KOUTO TPsIOBa Ja ce cra3Bar.

2. Jlurica Ha cTaHmaprtulanusa: MemunuHCKata MHQOpPMAIHA YeCTO ce ChOMpa B Pa3InYHH
(hopMaTH M OT CUCTEMH, KOETO Ch3/IaBa HEOOXOAUMOCT OT CTaHIAPTU3ALIMS Ha TAHHUTE.

3. Etnunu Beiipocu: ChOMpPaHeTO M U3MOJI3BAHETO HAa MEUIIMHCKY JJaHHU, TPSOBA Jla CTaBa pu
3aUUTaHe HA €TUYHUTE HOPMHU U MIpaBaTa Ha MallUCHTUTE.

3akjao4yeHue

lNonemure naHHWM wWrpasT KIOYOBa pPOJIi B IOAOOPSIBAHETO HA 3[paBEOIa3BaHETO, KaTo
MPEJOCTaBIT Bb3MOXKHOCTH 32 M0-100pa AUAarHOCTHKA, JICUCHUE U MPEeBEHLUs Ha Oojectu. Brnpeku
HPEAU3BUKATEIICTBATA, CBBP3aHU ChC CUTYPHOCTTA, CTAHAAPTU3aLUATa U €THKATa, U3IO0JI3BAHETO Ha
TOJIEMH JITaHHU B 3[]paBeolla3BaHeTo oOelana /1a JoIpHHECe 3a Mo-e()eKTUBHATA U NEPCOHATN3NpPAHA
rprka 3a NAalUEeHTUTE, KAKTO M 3a MO-TOJIIMaTa BB3MOXKHOCT 3a H3CIEABAHE HA 3IPaBETO U
3abossiBaHusATa. Pazbupa ce, BcHUKO TOBa OM 0Ka3aJio MOJIO0KUTEIHO BIMSIHUE BbPXY MEHHDKMBHTA U
BCHUYKH MKOHOMHWYECKH HHBA B CTPYKTYPUTE Ha 3PaBEOIa3BaAHETO.
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KATAJIOTU3NPAHE HA TAHHHU B CPEJIA HA TOJIEMU JTAHHU
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Pe3iome

C HenpecmanHOmMo Hapacmeare na obemume om OAHHU U 6 cpeda Ha I onemu OanHu, NPAsUIHOMO U
HABPEMEHHO Kamaio2u3upane Ha OAHHUMe uepae 8axNCHA Poiisl 6 MAXHAma o6pabomka u OmKpueaHe.
Cvspemennume cpedu 3a I onemu OanHu HEMUHYEMO UMAM HAKAKDE 8UO KAMAL0SUSUPAHE HA OAHHUME
noo gopmama Ha paziuyHu no U0 MexHoaueUu u uHcmpymenmu. Llenma na nacmosiyust Ookaao e oa
AHANU3UPA  BB3MOICHOCIUME U NPEeOUIBUKAMENCMEAMA Nped KAMALo2UUPAHemo HA OAHHU 6
konmekcma na Tonemu [annu. Oceéen mosa we ce pazenedam KOHKPEmHU MeXHUKU U MeXHOL02UU
evsedenu om Amazon Web Services(AWS) - AWS Catalog u AWS Glue Crawler.

Kawuosu nymu: lonemu [lannu, Karanorusupane Ha nannu. Big Data, Data Catalogs.

DATA CATALOGING IN BIG DATA ENVIRONMENT

Geno Stefanov
Abstract

With the ever-increasing volumes of data and in a Big Data environment, proper and timely cataloging
of data plays an important role in its processing and discovery. Modern Big Data environments
inevitably have some form of data cataloging in the form of various technologies and tools. The purpose
of this report is to analyze the opportunities and challenges of data cataloging in the context of Big
Data. In addition, specific techniques and technologies provided by Amazon Web Services (AWS) - AWS
Catalog and AWS Glue Crawler - will be analyzed.

Key words: Big Data, Data Catalogs.

1. BbBeaeuue

KaTaJ'IOl"I/BI/IpaHCTO Ha JaHHU B obmacrra Ha I'onmemute JaHHU C€ OTHACd A0 HLCHTpaJn3upaHarta
CHUCTEMaA 3a CHXPAaHCHHUE U YIIPABJICHUC HAa METAalaHHU, KOATO CHAbpiKa I/IH(i)OpMaHI/ISI 3a Pa3JIMYHUTE
Ha6op1/1 OT JaHHHW B C€KOCHCTEMATa Ha OpraHu3anusiTa. KaTanormeaHeTo Ha JaHHHU MOXKCE Ja CC
npeacTtaBu KaTo Cb3laBaHC HA MHBCHTAP HA AAHHUTC, C IMOMOIITA Ha KOHTO MOXKE Aa CC TbpPCAT,
OLCHABAT U M3II0JI3BAT JAHHUTEC OT HOTpC6I/ITeJ'II/ITC. Karanorst 3a JaHHU MMa peliaBalio 3HAYCHUC 3a
YIECHABAHCTO Ha YIIPABJICHUETO HAa AJaHHU, TbPCCHETO HA JaHHU W M3IIOJI3BAHCTO MM B I'OJIEMH U
CJIOKHHU Cpe€iu C JaHHU, KAKBHUTO Ca T'onemute JJaHHU.

2. Karajaorusupane Ha TaHHU

B ocHoBara Ha karano3ure 3a ganHu ca metafganante. Cropen ctaanapra [SO 11179 meragannute ce
negUHUpPAT KaTo JaHHHU, KOUTO ONMHUCBAT U Ae(DUHHUPAT APYTH AaHHH. Bceku moTpeduTen Ha KOMIIOTHD
W3I0J13Ba METaJaHHHU: 3aM1a3BaHEeTO Ha JOKYMEHT B MalKa U JaBaHETO MY Ha OIPE/ICICHO UME O3HauaBa
aKTHBHO NPUCBOsIBAHE HAa aTPHOYTH HA METalaHHU KaTo UMe Ha (aiin u bt 10 ¢aiina. Te3n metagaHHN
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MOTaT MO-KbCHO J]a Ce HM3IOJI3BaT 3a IMpoclieisiBaHe Ha (aiiina, korato ¢ HeoOxonau. MMa pasmuuHu
BHUJIOBE Tpynu MeTaaanuu [2], [3]:

- OIIKMCAaTCIHU MCTaJaHHH: HACOUYCHH KbBM HOI[O6p$[BaHC Ha OTKpHUBACMOCTTa U pa361/1paHeTo Ha
CBAbPXAHUCTO

- aIMUHUCTPATHBHU METaIaHHW: MOTaT na ObIaT pa3leicHH Ha MHOXKECTBO ITOIKATETOPHU KaTo
TEXHUYECKU, ChXpPAHEHHE W pa3pelieHus. Te3u MeTaJaHHU JaBaT KOHTEKCT IO OTHOIICHHE Ha
TEXHUYECKHUS acTeKT KaTo (aiyioB TUT U IEKOANPAHE, IyBCTBUTEITHOCT M aTpHOyTH 332 JOCTHITHOCT.

Hsxown aBTopwu [ 1] ommrcBaT KaTaJIorsT 3a JaHHH KaTo ,,KaTanorsT 3a JaHHU TTOAIbPKa HHBEHTAPU3AIIHS
Ha aKTHBH C JJaHHHM 4pe3 OTKPUBAHE, ONMMCAHUEC W OpraHU3upaHe Ha HaOopu OT naHHHM. KaTtamorsT
MpEeAOCTaBsl KOHTEKCT, 3a Ja IO3BOJIM HAa AaHAIM3aTOPUTE HA JaHHU, CICHUAINCTH MO JaHHHU,
aJMHHUCTPATOPH HA JaHHH U IPYTH MOTPEOUTENN HA TaHHU J1a HAMEPST U pa3depar moaxosml Habop
OT JAaHHH C LI U3BJIMYaHe Ha OM3HEC CTOMHOCT,,.

Toi KaTo KaTaJIOTU3UPAaHETO HAa JAHHUTEC pa3ddynTa Ha MCTaAaHHU, KAYECTBOTO Ha METAJaHHUTE € OT
M3KITFOYUTEITHO 3HaYeHre. MHOXeCTBO MPOyYBaHUs ca POKYCHUPaHU BHPXY TOBA KaK MOXKE J1a C€ OIEHH
KauecTBOTO Ha MeTajaHHuTe [4], [5] 1 momguepTaBart, 4e JHIcaTa HA KAYECTBEHU METaIaHHUTE MOXKE
Jla TOBEJIE 1O HaMajieHa Bb3MOKHOCT 32 ThPCEHE U NOCTHIHOCT [4]. Thif KaTo MeTaJlaHHUTE CE OKa3BaT
TOJIKOBA KITFOUOB €JIEMEHT OT H3I0JI3BACMOCTTAa Ha KaTajlora 3a JaHHW, BCUYKU HMHCTPYMEHTH 3a
KaTaJoru3upaHe Ha JaHHU C€ OYaKBa Jla MMaT HIKaKbB BHUJ MOIYJ 3a YIIPaBIeHHE HAa METaJaHHU B
cBOsI codTyep.

OcHOBHH XapaKTCPpUCTHUKU U II0JI3U OT KaTaJIOTU3UPAHCTO HAa JaHHU B obmacrra Ha I'omemure JaHHHU
BKJIFOYBAT:

1. VYopaBienue Ha MeTagaHHu: KaramorsT 3a JaHHM CbhbXpaHsBa ACTAMIHM METaJaHHU 3a
HaJINMYHUTEC JaHHU B T'onemute JaHHH, BKJIIIOUYHUTCIHO I/IH(bOpMa]_[I/ISI 3a HM3TOYHHUIIMTC Ha JaHHH,
MIPOM3X0Ja Ha JaHHHUTE, KAUECTBOTO HA JaHHUTE, cXeMaTa U Ipyru. Te3u MeramaHHM MMAaT 3a LEJ Ja
MOJIIOMOTHAT pa30MPaHeTo Ha ChAbP)KaHUETO U KOHTEKCTa Ha JaHHUTE, KOETO YJIECHSIBA OLIEHKaTa UM
3a aKTYaJIHOCT ¥ HaJIeXKTHOCT.

2. Topcene Ha nannu: KaranorusupaHeTo Ha JaHHM IIO3BOJISIBA JIECHO U OBP30 THPCEHE H
n3cieBaHe B KaTajora Ha JaHHH, 33 Ja e OTKPUAT MOAXOAAIIM HaOOpH OT JaHHU 3a aHAIU3U WIIH
penopru. ToBa Moxe 3HAUUTENHO J1a HAMajIu BPEMETO, OTAEIEHO 3a ThPCEHE Ha JJaHHU U JOCTBII O
TSIX.

3. IMpousxon Ha nanuu: MHbOpMaImATa 3a MPOU3X0/1a Ha TAHHUTE B KaTaiora roka3sa Ha4ajaoTo
U TpaHchopMaIKTe, IPe3 KOUTO TaHHUTE MPEMHUHABAT 110 BpeMe Ha oOpaboTkara. ToBa momara jaa ce
pasbepe Kak JaHHHUTE ce TpaHCHOpMHUPAT U Ipeodpa3yBaT, KOSTO JONPUHACS 3a M0-I00pOTO pa3dupaHe
Ha JIAHHHTE.

4. CorpynauyectBo: KaranoszuTe 3a JaHHM 4eCTO MPEAOCTaBAT (QYHKLUMH 32 CHTPYAHUYECTBO,
KOHUTO TIO3BOJISIBAT T0OABSHETO HAa aHOTAIMH, KOMEHTApH, OIICHKU U PELICH3MH KbM HaOOpHUTE OT IaHHU.
ToBa Hachp4aBa ChTPYAHHYECTBOTO MEXTy MOTPEOUTENUTE HA JAHHNTE, aHAIM3aTOPUTE HA JTAHHHU U
JMIaTa, OTTOBOPHU 32 YIIPAaBJICHUETO Ha JAHHUTE.

5. Ynpasnenue Ha gaHHWUTE: Karamo3ure 3a JaHHW TOJNOMAaraT yCHWJIHSTa 1O YIpaBieHHE Ha
JTaHHWUTE, KaTO HaJlaraT MOJUTHUKH 3a JOCTHII 10 JaHHUTE, TAPAHTHPAT CHOTBETCTBHE C PETYIALNUTE 3a
JAHHWUTE U OCUTYPABAT BUAMMOCT BbPXY TOBA, KOW JOCTBHIIBA U U3I0JI3Ba JAHHUTE.

6. ABTOMaTH3alMs Ha KaTaJlorn3anusaTa Ha JaHHU: B cpenure ¢ ['oneMu JaHHN OT M3KITIOYUTETHO
3HAYEHHE € J1a MMa MOIXOMISIIN WHCTPYMEHTH 32 aBTOMATUYHOTO KaTaJIOTM3WpaHE Ha JaHHWUTE B
Karazor na mannu. Tosa e mogo6py Bb3MOKHOCTHTE 32 OBp30 OTKPUBAHE HAa BPH3KU MEXKY JaHHUTE.
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TbpceHe Ha
OaHHU

ABTOMaTU3aL,
VA Ha
KaTasnornsauu
ATa Ha AaHHU

YnpasneHue
Ha
MeTafaHHU

Ynpasnexue Mpousxopa Ha
Ha AaHHWTE OaHHU

CbTpyaHuyec
TBO

(I)nrypa 1: OcHOBHHU XAaPAKTCPUCTHUKU U IOJI3H OT KATAJIOTU3UPAHETO HAa JaHHU

3. AWS Data Catalog u AWS Glue Crawler

KaTo enuH OT BOAEIIMTE JOCTAaBUMIIM HA TEXHOJOTMYHHU yCIyrH B cdepara Ha [omemure naHHH,
AWS(Amazon Web Services) mma cBoe pellleHHE 3a Karajor Ha JaHHA M aBTOMAaTHYHO
karanoruzupaHe Ha gaHHu. AWS Data Catalog e wact ETL unctpymenta Glue, HO Moxe na ce
W3II0J13BA M CAMOCTOSITETTHO KaTo OTAEJIHA yCIIyTa.

Cropen [6] xatanorsT ¢ gaHHE Ha AWS Glue e HambJIHO YNpaBiIsiBAHO XPaHWIIUINE 33 MOCTOSHHH
METaJJaHHH, KOCTO IIO3BOJIsIBA C'I)XpaHeHI/IeTO, aHOTI/IpaHeTO " CIIOACIIIHETO HAa MCETAaJaHHMH. TOﬁ
MPEIOCTaBs YHU(PHUIMPAHO XPAaHUIIHILE HA METaIJaHHU 33 PA3JIMYHU U3TOYHHUIIM HA JJAHHU U GOpMATH
Ha JIaHHHU, KaTo MOKe Ja ce uHrerpupa ¢ Amazon EMR, kakto 1 ¢ Amazon RDS, Amazon Redshift u
Redshift Spectrum, Amazon Athena, AWS Lake Formation u BCSKO NpHJIOKEHHE, CHBMECTUMO C
metastore Apache Hive.

THUNUYHOTO MPUIIOKEHUE Ha KaTalorbT 3a JaHHU Ha AWS e KaTo yacT OT IpoLecuTe 1o U3BIWYAHE,
Tpanchopmupane u 3apexnane Ha qanHu(ETL). Karanorst 3a nanam Ha AWS Glue npezacrasisia
WHJIEKC Ha MECTOIIOJIOKEHUETO, CXeMaTa 1 TIOKa3aTeUTe 3a BpeMe Ha M3IIbJIHEHHE OTHOCHO AaHHHTE.

Hudopmarusita B karanora 3a JaHHHU Ce ChXPaHSIBa KaTO TAOJIHIIN C METAJJaHHH, KBJIETO BCSIKA TaOIUIIA
MOCOYBa €JTHO XpaHWiuile Ha JaHHU. OOMKHOBEHO aBTOMATHYHOTO YIIPABICHUE HA TE3M TaOJHIIU C
MeTaJlaHHU CTaBa 4pe3 u3noyisBanero Ha AWS Crawler.

Crnennara auarpama npeacTaBsl THIIMUEH paboTeH npouec, KoiTo nokassa kak AWS Glue Crawler cu
B3aMMO/ICHCTBA C XETEPOreHHUTE U3TOYHUIY HA IAHHHU 34 J1a TU KaTaloru31pa B KaTajora 3a JJaHHH.
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Data Stores

A A JDBC

53 RDS Redshift DynamoDB
Infers
'\.‘ —~._ Schemas
A ™ Data Catalog

\ .
Connectstodata | @ @C:'awler
\ \ ) ‘

store .
@ — ¥ Runs | Writes
| metadata
. | ] I
|
Custom Classifiers @ Database Database

| ~ . \ _—————
{2 | | || '
Connection M | | | |
&t Rt et
o s | [ |
Built-in Classifiers Tables | Tables
L y, | (Metadata) | | (yetadata |
Ix_ ) |¥_ ]

®urypa 2: AWS Glue Crawler u Data Catalog

Enna ot ocnoBaute pynkiuu Ha Glue Crawler e na Hamupa maHHH, Oe3 3HaUCHHME AAH TE Ca BHB
¢dopmaru karo JSON, CSV, Parquet, unu gopu 0a3u nanau kato Amazon RDS nnn Amazon Redshift.
To3u aBTOMaTH4EH MPOIIEC MO3BOJISIBA Aa CE CBEJIE 0 MUHIMYM PHYHOTO KaTaJIOTH3UpaHe Ha TaHHUTE
W YCKOpsIBA BPEMETO 3a MOATOTOBKAaTa Ha JaHHUTE 3a mociensama odpadorka. Ocsen ToBa Glue
Crawler mperocTaBs B3MOXKHOCTH 32 JOCTBIT 10 Pa3HOOOpa3HU M3TOYHHUIN Ha naHHu(Dwur. 3).

Add data source X

Data source
Choose the source of data to be crawled.

53 A

=5
JSON, €SV, or Parguet files stored in 53,

&7 JDBC s3
=5
=% IDBC stream as the data saurce
E‘Z DynamoDB
Dynamo DB as the data source
. DocumentDB/MongoDB
Maongo DB as the data source

Delta Lake
Delta Lake as the data source

Iceberg
Iceberg Tables stored in 53

Hudi

Hudi Tables stored in 53

= DUCRETprETRyUTECT I
All folders and files contained in the 53 path are crawled. For example, type s3.//MyBucket/MyFolder/
to crawl all objects in MyFolder within MyBucket

Subseguent crawler runs
This field is a global field that affects all 53 data sources.

© Crawl all sub-folders
Crawl all folders again with every subsequent crawl.

(O Crawl new sub-folders only
Only Amazon 53 folders that were added since the last crawl will be crawled. If the schemas are
compatible, new partitions will be added to existing tables.

(O Crawl based on events
Rely on Amazon S3 events to control what folders to crawl.

[ Ssample only a subset of files

[[] Exclude files matching pattern

®@urypa 3: AWS Glue Crawler u3rouHUIM HA TAHHU
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OcHoBHata yciyra 3a gopmupane Ha E3epo ot manau B AWS e S3. AWS Crawler-a e cienmaizo
pa3paboTeH n1a 00X0kJa aBTOMaTU4YHO AaHHH B S3 u Aa 3anmcBa B Data Catalog-a HamuuHUTE TPOMEHN
WM HOBU METaJlaHHH 3a IaHHHTE.

AWS Glue Crawler renepupa OoraT MeTaTaHHU 32 OTKPUTHUTE JaHHHU, BKIIOUYNTEITHO HHMOpMAIHS 3a
CTpyKTypaTa Ha TaOJIMIIUTE U TOJIeTaTa, TUTIOBETE NaHHU U KirouoBuTe BpB3ku. AWS Glue Crawler
MPEIOCTaBsl aBTOMAaTH3AIMs Ha TPOoIleca M0 OOHOBJICHHUE Ha METaJaHHH, KaTO CKaHHpa IMEPUOTUTHO
W3TOYHHIIUTE HA JIAHHW U aKTyalu3upa nHpopmanusTa 3a Tsx. ChIo Taka, yclyrara e ckaliupyemMa u
MOJKE Ja ce aJlanTupa KbM PACTSAINUS 00eM Ha JaHHH W U3TOYHUIIH.

OOmusaT padoTeH nporec 3a ToBa kak AWS Crawler-a nmombiBa karajnora 3a JaHHH € CIICTHUS:

1. 3baHSBAT Ce TaKa HApeUeHUTE KITACH(PHUKATOPH, KOUTO MPOBEPSBAT Al JaHHUTE MOTaT Ja Obaat
MPOYCTEHU B ompejiesieH GopMat. BaxkHo e 1a ce oTOenexu, 4e nMa BE3MOXKHOCT 32 Ch3JaBaHE Ha
MEPCOHATM3UPAHH KIACH(PHUKATOPH.

2. Crawler-a ce cBbp3Ba ¢ M3TOYHHMKA HA JAHHU, KaTO € BAXKHO JIa CE OTOECIKH, Y€ B 3aBHCUMOCT OT
TUTIA Ha U3TOYHUKA Ha JAHHU MOJKE J]a C€ M3UCKBAT OIPEIEIICHN CBOMCTBA 3a JIOCTHIT 0 U3TOYHHUKA.

3. H3Benenara cxeMa ce ch3aaBa 3a OTKPUTUTE HOaHHH.

4. Crawler-a 3anmcBa MeTaJaHHUTE B KaTajora 3a JaHHU 1o popmara Ha Tabmuna. ledunuimsra Ha
TabnuIa ChAbpPIKA METAaaHHHU 3a JaHHUTE. TabiauuaTa ce 3anucBa B 0a3a JaHHU, KOSATO € KOHTEeHHep OT
TaOIWIM B Karajora 3a JaHHW. ATpuOyTHTe Ha TaOJwIla BKIIOYBAT KIaCH(UKAIUS, KOSTO € €THUKET,
CBh3/JaJIeH OT Kilacu(uKaTopa, KOMTO € n3Bel cXxemara Ha Tabiauiara.

4. 3ariaouyeHue

B 3akmoueHue Moxe a KakeM, 4€ KaTajJorbT 3a JaHHU € KIHOYOB MHCTPYMEHT 3a €(EeKTHBHOTO
yIpaBlIeHHe, H3CJIe[BaHE M M3IMI0JI3BaHE HA TOJEMH M CIOXHM Habopu oT JaHHH. Toll urpae
CBHILIECTBEHA POJIS B YJIECHSIBAHETO HAa OTKPMBAHETO Ha JIaHHW, HACKPUYABAHETO Ha CHTPYIHHYECTBO,
OCUTYpSIBAHETO Ha YINpaBjieHHE Ha JaHHUTE U MOJOOpsSBAaHETO Ha pPa3OMpaHETO Ha JAHHUTE B
opranmzanusita. B emoxara Ha ['onemure nanan eeKTUBHATA CTpATETUs 3a KaTaJOTH3UPaHEe HA TaHHH
ce sIBsIBa KpaWbI'bJICH KAMBK 3a IMOCTUTAaHE Ha YCIeX B OCHIIECTBABAHETO HAa PEUICHUs, Oa3upaHu Ha
I'onemu nanan. AWS Glue Catalog 1 AWS Glue Crawler ycnemHo ce cnpaBsT ¢ KaTaJlOTH3UPAHETO
Ha pa3IMYHM U3TOYHUIH U TO aBTOMAaTHYHO
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Pe3iome

Ezepama om oannu(Data Lakes) cmanaxa neusmenua uacm om I onemume oannu(Big Data) 6 ponama
CU HA XpaAHULUWe 3a Xemepo2eHHU U 201emMu no obem oannu. Ezepama om oannu npeonazam ecuyuxu
HeobXoo0umu uHcmpymenmu 3a cvxpanenue Ha I onemu daunu. Tezu uncmpymenmu mozam oa 6voam
PasHoobpasHu 8 3asucumocm om cogpmyepuus docmaguux. Amazon Web Services(AWS) xamo edun
om eonemume docmaguuyy na ycayau 3a I onemu oannu e nooxooau u3oop 3a aHaru3upane Ha noa3ume
u npeoussukamencmeama npeo cvxparenuemo xa I onemu oannu 6 Ezepa om dannu. Oceen mosa we
ce paszeneda 8 dematinu nooxooa Ha AWS.

KurouoBu nymu: ['onemu Jannu, E3epa ot jaHHu

DATA LAKES AS DATA STORE FOR BIG DATA. ANALYZING AWS APPROACH.

Geno Stefanov
Abstract

Data Lakes have become an integral part of Big Data in their role as storage for heterogeneous and
large-volume data. Data lakes offer all the necessary tools to store Big Data. These tools can vary
depending on the software vendor. Amazon Web Services (AWS) as one of the major Big Data service
providers is a suitable choice to analyze the benefits and challenges of storing Big Data in Data Lakes.
In addition, the AWS approach will be discussed in detail.

Key words: Big Data, Data Lakes

1.BbBeaenue

B cbBpemeHHMs CBAT 00eMbT Ha JaHHM HapacTBa €KCIIOHEHIMAJIHO, MPEIU3BUKBAMKH OTPOMHHU
Mpeau3BUKATEICTBA IPHU YNPaBIEHHETO, ChXPAHEHHETO M aHanu3a Ha Ta3u uHopmanus. Tos3u
¢enomeH e uzBecteH kato "'onemu nanau" (Big Data). 3a na ce cnpaBsT ¢ Te31 NpeAU3BUKATEICTBA,
Ezepara ot nannu (Data Lakes) ce mosiBIBaT KaTo HOBa U MHOBATUBHA apXHUTEKTYpa 3a ChXpaHEHUE Ha
rojeMu 00eMH, pa3HOPOJHH M HECTPYKTYpPHPaHU AaHHH. B TO3M JOKIaz 11e ce pas3riena KOHIEIHUITa
Ha e3epara OT JAHHU M TAXHATA POJIsI KaTO XpaHWIMILIE 3a ['oemMu 1aHHY.

2.E3epa ot 1aHHM KaTo XpaHWIna 3a ['ojieMu 1aHHA

E3epo ot maHHM MoXe na ce neuHupa KaTto NEeHTPATM3UPAHO XPAaHWIHIIE, KOETO ChXPaHsIBa TOJEMH
0o0eMH OT CypOBH M HEOOpaOOTeHHM NaHHM B TEXHHS €CTECTBEH (opmar, 6e3 HeOOXOJAMMOCTTa OT
MpeBapuTeNHO JiehUHUpaHa cxeMa. ToBa apXHTEKTYPHO pPEIICHHE IT03BOJISIBA CHXPAHEHUETO Ha
JaHHW OT pa3lIMYHA W3TOYHUIM, BKJIIOYUTEIHO CTPYKTYPHpaHH, IMONyCTPYKTYPUpPAHH W
HECTPYKTYpHUpaHH JaHHU, IO e)EeKTHBEH U MamadupyeM HauuH.
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®urypa 1: E3zepo oT 1anHu

WnesTa 3a E3epa oT maHHW 3a MBPBU BT € WHALMUPAHA OT W3MBIHUTENHHUS aAupekTop Ha Pentaho
Jxeiim JlukcehH [3]. AKO CKIIaIbT OT JaHHW WM 0a3ara JaHHU TW NPEACTaBMM KaTo OyTHIIKa BOJA,
YHCTa U TOTOBA 32 KOHCYMaIus, ToraBa E3epara OT JaHHU € 15710 €3epo OT JaHHHU, KOETO € MOUYUCTEHO
1 TOoTOBO 32 ynorpeba. [4] mobaBs mo-3aabpia0o4deHo omnpenenenne 3a E3zepa ot nanam xato ,,Ezepara
OT JaHHU CHhXPAHABAT Pa3INYHA HHPOPMAIIHS, KaTO ChIIEBPEMEHHO HTHOPHPA MOYTH BCHUKO . Hsaxon
aBTOPH CMSTAT, Y€ € Heo0X0AMMa HOBA apXUTEKTypa Ha JaHHUTE [5] B epata Ha ["oleMuTe NaHHH, THit
KaTo Ta3W MHTEH3WBHA U3YHCIIUTETHA €pa N3UCKBA HOBU HJIEW U TEXHUKH 3a ChXpaHsABaHEe 1 00paboTKa
Ha 00eMHH, pa3HOOOpa3HH, MPOMEHSIIIN Ce ¥ Pa3BUBAIIH CE JIaHHU.

Esepara or maHHM ca mpoeKkTUpaHu na oOpaborBa ['osieMu TaHHHU, KOETO C€ OTHACS IO TOJIEMU U
CJIOKHU MAaCHUBU OT AaHHU, KOUTO HAJAXBBPJIAT BB3MOXKHOCTUTEC Ha TPaJUIIUOHHUTEC CHUCTCMHU 3a
ChXpaHeHUe W 00paboTKa Ha JaHHW. E3epaTta OT JaHHM TpejsiaraT I'bBKaB U PEHTAOWJICH MOAXOJ 3a
CbXPAaHCHUEC U aHAJIM3 HA JaHHU, MO3BOJISIBANKHU CBbXpPaHABAHCTO HA JAHHU OT pa3JIM4YHU U3TOYHULIU.

3a pa3nuka OT TPaJUIIMOHHUTE XPaHWIUINA 32 JAHHH, IPH KOUTO CTPYKTYpa Ha JJaHHWUTE TPsOBa Ja €
usBecTHa[13], mpeau aa ce chbXpaHsT, e3epata OT JaHHH OIbPKAT JaHHUTE B TSAXHATA CypoBa popma,
3ama3Baiiku OpUrMHajHaTa AeraitmHocT. Ta3um xapakTepucTHKa 1MO3BOJIsiBAa Ha E3zepara oT maHHM na
CBbXpaHSBAT JIaHHH OT BCSKAKbB THUI W 00EM, KOETO TI'M TpaBU MOIXOAAlM 3a 00paboTka Ha
HENPEKbCHATO HAPACTBALIUTE NOTOLM OT JaHHHU, TEHEPUPAHH OT MOAEPHH TEXHOJIOTHH, KATO COLUAITHU
menun, loT ycrpoiicTBa, censopu u 6uszHec npunoxenus[10].

E3epara ot nanHM nipeiarat BCHUKM HE0OXOIMMH MHCTPYMEHTH 3a ChXpaHeHue Ha ['onemMu jaHHM, 32
TOBa MOXKE J1a CE€ CUUTA, Y€ T€ MOI'aT J1a UrPasT ChIIECTBEHA POJIs KaTO XpaHWIuIle 3a ['onemMu naHHMU.
Tyk e pasriieame MpeIuMcTBaTa M HEJOCTaTHIIMUTE HAa ToBa E3eparta oT naHHU J1a ce N3MoJI3BaT KaTto
XpaHwinne 3a I'onemu 1aHHU.

E3epaTa OT JaHHM IIpc€ajiaraT HAKOJKO IIPEANMCTBA KaTO XpaHWUINIIE 3a I'OJIEMU TaHHU:

e Mamabupyemoct: Ezepara oT JaHHM MOTAT JIECHO Jla HAPACTBAT U C€ CIPABSIT C HAPACTBAIIUS
o0eM Ha JaHHHM, OCUTYPSBAWKH BITOCPOYHO ChXpaHEHHE O3 KOMIIPOMETHUpaHE Ha
MIPOU3BOAUTEIHOCTTA.
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I'bBkaBoCT: 3ama3BaiKu CYpOBUA q)OpMaT Ha JOaHHUTC, €3CpaTa OT AaHHU NOPCAOCTaBAT
T'BBKABOCT 34 U3CJICABAHC N aHAJIN3 HAa JAHHUTC, IMO3BOJIIBAMKH Ha CIIEIUAIHUCTUTE I10 JTaHHU
Ja U3BJIM4aT I/IH(bOpMaL[I/ISI C pa3jinudHu UHCTPYMCHTHU.

HNkonomuyHocT: Upe3 W3MON3BaHETO HA CTAaHAAPTHO OOOpPYyABaHE W OONAYHH pPEIIeHHUS,
e3epara OT JJaHHM MoraT jJa ObJaT TMO-UKOHOMHUYHH OT TPAJULMOHHUTE PEIICHUS 3a
ChXpaHEHWE Ha JaHHM.

Bw3MokHOCT 32 00paboTka B peaiHo BpeMe: E3epaTa oT maHHHM mo3BoisiBaT 00paboTKa Ha
JaHHW B pPEaJHO BpeMe WM ONHM3KO [0 pPEeaTHO BpeMe, KOETO JaBa BB3MOXKHOCT Ha
OpPTraHM3aIUUTE J1a B3UMAT ObP3U PEIICHUS OCHOBAHU Ha JTAHHMU.

[Ipenn3BukarencTBa mpu u3noin3Baneto Ha Ezepara oT manHu. Bernpeku cBouTte mpeauMcTBa, e3epaTra
OT JaHHU MIPEICTABST U HIKOM MPEAN3BIUKATEIICTBA!

YmpapneHue Ha TaHHUTE: YTIPABICHUETO HA KAY€CTBOTO, CHTYPHOCTTA U TIOBEPUTEITHOCTTA Ha
naHHUTe B E3eparta OT 1aHHM MOXKE Ja ObJIe CIIOKHO, Thil KaTo JIMIICaTa Ha MPEABAPUTEIHO
neduHUpaHa cxemMa MOXKE Jia TOBEJIE 10 HeU3IOJI3BaeMOCT Ha JAHHHUTE M TPEITHO ThIKYBaHE.

VYnpasneHue Ha MeTaJaHHUTE: YIIPAaBICHUETO HA METaJaHHUTE € OT ChIIECTBEHO 3HAUCHUE B
e3epaTa OT JaHHH, ThIl KaTo IloMara Ha oTpeOuTennTe 1a pa3depar CTpyKTypara U KOHTEKCTa
Ha ChXpPaHEHUTE aHHH, TIO3BOJISIBAKHN e()eKTUBHO OTKPUBAHE U aHAIN3 HA TAHHUTE.

Paspenenne Ha nanHuTEe: AKO HE Ce€ yNpapisiBaT NmpaBWiHO, E3epaTa oT JaHHU Morar ja ce
MpeBbpHAT B “0JIaTO” OT JaHHW, KOETO IE 3aTPyAHH WU Ja HalpaBU HEBB3MOXKHO
YOPaBJICHUETO HA TaHHHUTE.

Haii-no6pu nmpaktuku npu usnonsBaneTo Ha Ezepara or manHu: 3a MakCUMU3UpaHe Ha MPEIUMCTBATa
Ha E3epara oT njaHHM KaTo XpaHwiuiie 3a ['onemu naHHu, TpsOBa Aa ce cieaBar cleHUTe Hail-100pu
MPAKTUKU:

VYnpasieHue Ha MeTaJlaHHHUTE: BbBexaaHeTo Ha epeKTHBHA CTpAaTErvs 3a YIpaBJCHUE Ha
METaJaHHUTE MTO3BOJISABA KAaTAIIOTM3UPAHE HA JAHHUTE, IPOCIECAABAHE HA TEXHUS IIPOU3XO0J U
OTKpHUBaHE

WHTerpaliyst ¢ MHCTPYMEHTH 32 00paboTKa Ha JaHHU: E3epa OT JaHHH MOraT Jia ce HHTErPUpaT
C UHCTPYMEHTH 3a 00paboTka Ha jgaHHu kato Apache Spark miu Hadoop, koeTo 1ie moao6pu
aHaJIM3a Ha JAHHUTE U TSAXHATA TpaHC(hOpMAIns.

YnupasneHnue Ha curypHoctTa — TpsiOBa 1a UMa BbBeJIeH KOHTPOJ Ha JAOCTHIIA, KpUITHPaHE U
TeXHUKH 3a MacKHpaHe Ha JaHHUTE, 3a Ja ca 3alllUTeHH YyBCTBUTEIHUTE IaHHU OT
HEOTOPU3MpPAH JIOCTHII.

3.AWS pemenunero 3a E3epa or nanuu

[Moxxoast HAa AWS 3a pa3paboTBane Ha pelieHus 3a Esepa o nannu ce Hapuua AWS Lake Formation.
Ipe3 2019 r., AWS o06sBsiBa HOBa yciyra - AWS Lake Formation. AWS Lake Formation e ycnyra Ha
AWS, kosTO yiecHsiBa npolieca Ha Ch3/IaBaHe, OCHTYpsiBaHEe M ynpasieHue Ha E3epa ot nannu. Tazu
ycilyra TpeiocTaBsi KOMILIEKCEH Ha0Op OT HHCTPYMEHTH U (DYHKIIMOHAITHOCTH, KOUTO MO3BOJISIBAT HA
OpraHu3aluuTe Ja MHTETpHUpPAT, ChbXpaHABAT, KaTaJIOTU3upaT U aHaJIU3upaT rojicMu obemn JaHHU OT
paznuuHu u3rouHHIm[15].
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®urypa 2: AWS Lake Formation apxutekTypa 1 (yHKIHOHATHOCTH

OcHoBHu xapakrepuctuku Ha AWS Lake Formation BkitouBar:

Xereporennu u3rounnny Ha ganan: AWS Lake Formation mo3BossiBa 06paboTkara Ha JaHHH
OT pa3HOOOPa3HU M3TOUHHUILIM, BKIFOUUTEIHO 0a3M NaHHM, XPAaHWIUILNA 38 JAHHHU, CTPUUMUHT
JIaHHU, JIOT (DaiiioBe U APYTH, KaTO CE MOATbPIKA KAKTO MAKETHO, TaKa U B peallHO BpeMe Ha
[IpUEMAHE.

Coxpanenne Ha nanan: C AWS Lake Formation opranuzanunTe MOrar Jja CbXpaHsiBaT rojJeMu
00eMH OT CypOBH, CTPYKTYpPHPaHH, TOIYCTPYKTYPUPAHN U HECTPYKTYPHPAHH JaHHH B Amazon
S3 (Simple Storage Service) - ycmyrara 3a cbxpaHenne Ha AWS, KkosTO mpeiara
MaIadupyeMOCT 1 HKOHOMHUYHOCT.

Karanor na gannn: AWS Lake Formation BkiIrouBa Karajior Ha JaHHH, KOHTO aBTOMATHYIHO
00XO0XK/la M KaTaJorM3upa METaJaHHU OT Pa3jIMYHHUTE M3TOYHHIM HAa JAHHHU, ChXPAaHCHH B
Ezepoto ot nannu. To3u KaTanor mo3BOJisiBA Ha MOTPEOUTENHMTE Ja OTKPHUBAT, THPCIT H
M3M0JI3BAT JJAHHH MO-JIECHO. ABTOMAaTHYHOTO KaTaJIOTU3UpaHe Ha JAHHUTE CTaBa Bb3MOXKHO C
yciyrara Crawlers.

CurypHoct u ynpamienue Ha panaute: AWS Lake Formation ocurypsiBa HaaexaHU
MEXaHU3MH 32 CUTYPHOCT, BKJIIOYHMTEIHO MOAPOOEH KOHTPOJ HAa JOCThIA, KPUNTHPAHE U
WHTETpalys chC CUCTEMaTa 3a yIpaBieHHe Ha WICHTUIHOCT U AocThll HAa AWS (AWS [IAM),
3a KOHTpOJ Ha JOCThMa 10 pecypcute B Ezeporo or ganHu. ChINO Taka ce MOAIBpKA U
KiIacu(uKanys Ha JaHHUTE, KOETO IapaHTHpa, Y€ UyBCTBUTEIHHUTE JaHHU Ca IMOAXOISIIIO
WACHTUQHUIMPAHU U 3aIIUTCHU.

Tpanchopmarnus Ha qanaure: C momorura Ha AWS Lake Formation morpeOurenure Morar ga
neduHUpaT 3a7a4y 3a TpaHcopMalus Ha gaHHuTe, u3non3Baiiku AWS Glue - gpyra yciyra
Ha AWS, K0STO TI03BOJIsIBA MMOATOTOBKA U TpaHC(OPMAIIUS Ha TAHHUTE 33 aHAIIN3.

Wnterpanus ¢ ananutuaau yenyru: AWS Lake Formation ce uHTerpupa 6e3npoOiieMHO ¢
pa3IMyHKA AaHAJIMTHYHM YCIIYTH M YCIIyTH 32 MAIIMHHO OOy4eHHe B exocucremara Ha AWS,
karo Hampumep Amazon Athena, Amazon Redshift, Amazon QuickSight 1 Amazon
SageMaker, KoeTo 1mo3BoJIsiBa Ha MOTPEOUTEIIUTE ]a U3BIMYAT ICHHU aHAJUTUYHH JTAaHHU OT
JTaHHHTE, ChXpaHeHu B E3epoTo oT qaHHM.

AWS Lake Formation npejiara peauiia npeIuMCTBa, BKIFOYUTEIHO JIECHO Ch3/1aBaHEe U YIIPABICHHUE
Ha E3epa OT JaHHH, MaH_Ia6I/IpyeMOCT, UKOHOMHWYHOCT U MHTECIpalusa ¢ IIMpoKa raMa OT aHaJIMTUYHU U
yCIyTH 3a MaIMHHO 00y4eHnue Ha AWS. YiecHsBa nporeca Ha 00paboTka Ha ['onemu o0emu JaHHU U
V3BIIMYaHE HAa IICHHW 3HAHUS 3a OPTaHM3AlMUTE, KOUTO C€ HYXKJAaiAT OT B3eMaHe Ha Obp3u U
WH(OPMUPAHN PELICHMS.
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4 3aka0yenue

B 3akimouenune Moxke n1a kaxkeM, dye E3epata OT JaHHM € MOIIHO PEUICHHE 3a YIIPABJICHUE HA JIaHHHU,
KOETO TI03BOJISIBA HA OpraHu3aiuuTe epeKTHUBHO J1a 00padoTBar ['oneMu 1aHHH, KOSTO MM MO3BOJISIBA
J1a TIOJTyYaT [eHHa nHGOopMAIlHs U Ja B3eMaT e(heKTUBHO pelIeHuns, 0a3upaHu Ha TaHHU
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Abstract

This document examines the characteristics and features of unstructured and semi-structured data in
the modern web. Scales and trends for the growth of these types of data are presented. Popular
approaches for analyzing unstructured and semi-structured data are discussed, with a comparison
made regarding the different and common approaches. Finally, conclusions are drawn based on the
prepared material.
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1. Introduction of unstructured and semi-structured data and their place in the modern web

Technological progress has led to a significant increase in data volume in recent years. This growth
in big data has brought about changes in the capacity and capabilities of computing systems due to the
sheer volume, diversity (including structured, unstructured, and semi-structured data), and speed at
which data is generated. A vast volume of data, whether it's unorganized or partially structured, is being
produced continually, whether it's on a daily, minute-by-minute, or even second-by-second basis,
stemming from a multitude of sources in our everyday lives. The count of internet users is experiencing
rapid and substantial growth with each passing day [3]. Extracting valuable information from various
data types has become a challenging endeavor, particularly given the vast volume and intricacy of
unstructured data [1].

Unstructured data originates from both machine-generated and human-generated sources, and
it is generally categorized into two main groups: non-textual and textual. Non-textual unstructured data
includes multimedia content such as static images, videos, and audio files. Examples of textual
unstructured data encompass items like email messages, collaborative software and instant messages,
memos, word processing documents, and PowerPoint presentations. Various standards for handling
unstructured data include open XML, SMTP, SMS, CSV [8].

Unstructured data refers to data in an unfamiliar format, which can be challenging and time-
consuming to handle. It encompasses various types, including text files, videos, images, and more.
Nowadays, organizations possess abundant data resources, but extracting value from unstructured data
remains a significant challenge [3]. Early data extraction systems primarily focused on text, which
remains the most extensively explored form of data by both commercial systems and the scientific
community to this day [11].

The significance of unstructured data is gaining greater recognition among both scholars and
the public. Machine learning paradigms offer a computational advantage through their capacity to
derive meaningful patterns from unstructured data for addressing real-world problems. However, it's
widely acknowledged that one limitation of these paradigms is the often-inscrutable nature of the
models they employ. To casual observers, the data modeling process is concealed by machine learning
technologies, which sometimes leads to the perception of Al as a form of magic [7].

Semi-structured data, while considered a subset of structured data, lacks a strict data model or
a formal structure. It doesn't require a predefined schema and often includes optional tags or markers
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that help delineate semantic elements and establish hierarchies within the data. This type of data has
become more prevalent, especially since the internet hosts various data types beyond just full-text
documents and databases, and various applications require a means of information exchange. Managing
semi-structured data typically involves using markup languages like XML or JavaScript Object
Notation (JSON). [8].

Semi-structured data consists of both structured data and unstructured data [3]. It can be seen
as a variant of structured data, sharing some characteristics with structured data while not adhering to
traditional database models. An instance of this is represented by Common Separated Value (CSV) files
[7]. Semi-structured data encompasses formats like emails, XML, and JSON. When dealing with semi-
structured data, traditional relational databases are not suitable. Instead, this type of data is represented
using concepts like edges, labels, and tree structures [17]. Due to the absence of a predetermined schema
definition, semi-structured data offers significant scalability and flexibility [6].

Every day, countless structured, semi-structured, and unstructured documents are generated
worldwide [22]. Digital data generated by various digital platforms and devices are growing at an
astounding rate globally [15]. To illustrate this increase, one can point to the statistics from the German
platform statista.com, specialized in data collection and visualization, which shows that the amount of
produced information has grown ninefold from 2013 to 2023. It is anticipated that by 2025, this daily
volume will surge to 181 zettabytes [20]. This data growth trend is illustrated in Fig. 1.
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Figure 1. Data growth trend

2. Approaches for analyzing unstructured and semi-structured data.

Unstructured and semi-structured data pose challenges for professionals in the field of information
technology because they often require more time than initially anticipated for structuring and
subsequent preparation for analytical processing. These types of data on the Web come in very large
volumes. This implies the application of specific approaches when working with them. This document
will draw a comparison between unstructured and semi-structured data, examining the most popular
approaches for processing these types of data.
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In the context of processing unstructured data, various approaches have been formulated in
literature. These approaches include, namely:

* Speech Recognition. Speech recognition is the procedure of converting spoken language into
a sequence of words using computer programs or algorithms. This field is a fascinating aspect of signal
processing [5];

* Machine Translation. Machine translation, often abbreviated as MT (not to be confused with
computer-aided translation, machine-aided human translation, or interactive translation), is the
automated translation of text from one natural language, like English, to another, such as Ibo, by
computer software [16].

Analyzing semi-structured data demands tailored strategies due to their adaptable and variable
nature. Popular approaches for analysis and processing of this type of data are:

* XML parsing. XML parsing involves the action of reading an XML document and offering a
user application interface to access that document. An XML parser is a software tool that carries out
this function. Furthermore, most XML parsers assess the document's proper structure, and many can
even validate it against a Document Type Definition (DTD) or an XML schema. By utilizing the parsing
interface, the user application can direct its attention to the core application logic without becoming
entangled in the intricate specifics of XML [13].

* NoSQL Databases. Relational databases are databases that can be scaled vertically. To manage
extensive quantities of semi-structured and unstructured data, NoSQL databases are used. NoSQL
databases adhere to the BASE principle, which stands for "Basically, Available, Soft state, and
Eventually consistent." Relational databases excel in data integrity, security, and reliable transactions.
In contrast, NoSQL databases are suitable for handling large volumes of data in various formats. NoSQL
databases manage big data with lower associated costs and minimal overhead. The scalability of NoSQL
databases is achieved horizontally by simply adding new servers in a clustered environment.
Commodity hardware is utilized for storing substantial data within the cluster [10].

NoSQL databases can be categorized based on the data model used. There are databases of the
Document store type. They utilize formats like XML, JSON, BSON, and more [12]. The data within
them is semi-structured and comprises pairs of attribute name-value. Retrieving data involves searching
for both key values and attribute values. They are well-suited for storing text, XML documents, and
other semi-structured data. Prominent examples of this category include MongoDB, Amazon Dynamo
DB, Couchbase, and CouchDB [18].

* Web parsing. Web parsing involves the automated retrieval of extensive publicly accessible
data from websites and web-based information systems. It streamlines the process of collecting data
and transforms the acquired information into diverse formats like HTML, CSV, Excel, JSON, and text.
This procedure typically encompasses three main phases: parsing HTML pages, extracting data, and
storing it [2]. However, some authors suggest expanding the phases, emphasizing data analysis within
the web scrapping process [14]. In the realm of data analysis, proficient programming is crucial.
Consequently, many businesses seek to employ developers well-versed in web scraping techniques [2].

There are approaches that are applied to both types of data:

» Natural Language Processing. Natural Language Processing involves various techniques
based on linguistic features. It analyzes a given text syntactically using formal grammar rules, and the
resulting data is semantically interpreted to extract information from it. Natural Language Processing
can be applied deeply, where each part of each sentence is analyzed, and attempts are made to interpret
it, or it can be applied superficially by conducting limited semantic analysis on only some passage**s
or phrases in sentences. Natural Language Processing allows for techniques to distinguish specific
words or word parts. This approach is used by a significant portion of modern information systems
designed for automatic text translation [9]. Natural language processing is used to transform semi-
structured and unstructured data into structured data;

115



» Knowledge Discovery in Text. Text mining, also known as Knowledge Discovery from Text
(KDT), involves extracting information and identifying patterns from unstructured data. It's particularly
useful for analyzing semi-structured or unstructured datasets, such as emails, full-text documents, and
HTML files. Text mining, also referred to as Knowledge Discovery from Text (KDT), entails
uncovering valuable patterns within extensive text databases to gain knowledge. Text mining applies
not only data mining's analytical techniques but also incorporates methods from natural language and
information retrieval [21]. The approach of Knowledge Discovery in Text primarily utilizes analytical
techniques related to information extraction and machine self-learning. The goal of this approach is to
extract models for processing a large number of textual documents. This approach is typically used by
contemporary search engines. The Knowledge Discovery in Text approach involves various activities,
namely: automatic text classification according to a defined set of categories; grouping texts based on
common features; automatic summarization; extracting topics from texts and analyzing thematic trends
in text flows [9];

According to the literature in the field of information analysis, Natural Language Processing
and Knowledge Discovery in Text are the two main approaches in the context of representing textual
data in a structured form used in practice [4];

* Data visualization. Data visualization is a method used to illustrate intricate data through
graphical means, making it easier to comprehend. When dealing with structured data, traditional
graphical representations are straightforward. However, for unstructured or semi-structured data,
achieving effective real-time visualization can be challenging due to their diverse nature [19].

The approaches for analyzing semi-structured and unstructured data are illustrated in Fig. 2.
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Figure 2. Approaches for analyzing semi-structured and unstructured data

Conclusion

In conclusion from the presented research of the significance and comparability of
unstructured and semi-structured data in the modern web, we can summarize the following notes:

e Unstructured and semi-structured data are present in the modern web on a large scale and are
growing rapidly.

e Unstructured data is divided into two groups - textual, consisting of text, and non-textual,
representing images, video, and audio files.

e Semi-structured data consists of structured and unstructured data. Popular formats for semi-
structured data are XML and JSON.

e Popular approaches for analyzing and processing unstructured and semi-structured data
include Natural Language Processing, Knowledge Discovery in Text, and Data Visualization.
Processing approaches characteristic of unstructured data include Machine Translation and
Speech Recognition. Processing approaches characteristic of semi-structured data include
Web Parsing, XML Parsing, and NoSQL Databases.
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Abstract

In this paper, we're going to explore the field of project management, which is an organized method of
effectively accomplishing our objectives that goes much beyond a list of chores. We think that efficient
goal-achieving and positive impact-making are more important aspects of good project management
than just finishing duties. Our application aims to enable teams and organizations to operate more
productively; it's not simply about software. Our extensive functionality and user-friendly interface
make project administration less complicated. We make it unnecessary to retain manual records, lower
the possibility of mistakes, and allow for instantaneous decision-making.

Key words: project management, Reacr.JS, design.

JEL: O3, Z0
1. Introduction

A wide range of duties are included in project management, such as task definition, task
organization, and close task execution monitoring. Planning, resource management, budgetary control,
time management, quality assurance, and upkeep of thorough project documentation are all part of it.
It's about making sure we accomplish our objectives quickly and effectively.

Project management requires more than just spreadsheets and manual procedures in the fast-
paced world of today. It calls for an advanced information system that can give thorough project and
task descriptions.

Why does this matter? All projects, no matter how big or little, require a variety of
professionals, resources, and moving components. Handling all of these details by hand can be difficult,
error-prone, and inefficient most of the time. This is the role that our project plays.

Our React.js application aims to empower teams and organizations to operate more
productively and efficiently—it's not just about code and design. By offering necessary features
including project and task registration, contractor administration, and thorough reporting, we want to
simplify project management.

Our goal in attending to these demands is to help initiatives and, eventually, the organizations
that depend on them succeed. Our initiative is a response to actual project management difficulties, not
merely a piece of software.

2. Main features and functionality

Our React.js application is made to provide you an extensive feature set that will revolutionize
project management. Let's examine a few of the main features:

Registering Projects and Tasks:

The process of registering projects and the duties related to them is made easier by our system.
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You may simply add project details, such as a unique project code, name, description, client
information, start and finish dates, and project status, whether you're managing a single project or a
portfolio of them. You can be sure that all your active tasks are clearly visible to you thanks to this
feature.

Contractor and Expert Management:

The secret to a successful endeavor is teamwork. You may register contractors and assign them
to particular project tasks using our application. In addition, specialists that are either inside or external
to your company may be registered and managed. By ensuring that the appropriate individuals are
assigned to the appropriate duties, this promotes efficient project execution.

Reporting and Insights:

Our application's capacity to provide informative reports is among its most useful features. You
can keep an eye on how activities are being completed, assess how prepared they are, and see how
project costs are being managed. You may use this reporting feature to make well-informed decisions,
allocate resources effectively, and monitor project progress.

The importance of these features is found in their capacity to make project management seem
less complicated. They make it unnecessary to preserve handwritten records, lower the possibility of
mistakes, and facilitate decision-making in real time. Our goal is to enhance the efficiency and
streamlineness of project management by offering a user-friendly interface and strong functionality.

We'll go more deeply into the particular features, showing how our application satisfies the pre-
established requirements. We go further into these features.

Let's examine the core of our product, which is how it makes project registration and related
activities simpler.

Our system makes it simple for users to browse and search for projects, which simplifies the
process of managing projects. We can help you with any kind of project, from specifics to an overview
of all your active projects. A number of criteria, such as the project code, name, client, start and finish
dates, and status, are available for searching through projects. This guarantees that you will be able to
find the information you want fast.

Several key data elements are used to characterize each project in our system.

e To distinguish projects within the system, each project has its own code.

e The project name ensures clarity in project management by serving as a unique identifier.

e A project description enables thorough comprehension.

e The name of the project customer is registered; they can choose from the list of clients for
projects that have already been registered in the system, or they can register as a new client.
The project's start and finish dates determine how long it will take to complete.

e The state of a project can be indicated by its status, which might be "New," "In progress,"

"Terminated," "Frozen," or "Completed."

o An essential element is the hourly rate, which represents the amount paid to a participant

for each hour of labor completed.

Usually, a project consists of several tasks, each of which requires careful attention. With the
help of our program, tasks inside projects may be defined, providing an organized method of managing
project activity.

The names assigned to each assignment give clarification on what it entails.

e  The desired outcome of each activity is outlined in the task description.

There are start and finish dates to make sure every task is completed within the project's
allotted time.

o The three priority levels—High, Medium, and Low—nhelp you differentiate between
important and non-important chores.

e There are several possible task statuses, including "Scheduled,” "Pending approval,”
"Approved,” "In progress,” "Rejected,” and "Completed." The state of newly created tasks
is "Planned.”

o A task’s readiness is expressed as a percentage between 0 and 100. The readiness of new
tasks begins at 0.

e Only when ajob is in the "Completed" stage may hours worked on it be recorded.
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We've made project and task management easier with these features, putting all the information
you want at your fingertips.

The capacity to see and modify project data is essential for project management. That's exactly
what our program does, giving you the resources, you need to efficiently manage your tasks.

An easy-to-use interface is offered by our system to view and amend project data. It's crucial
to remember that editing data is only permitted in certain situations.

Editing project data is possible, however there are certain limitations. The only conditions under
which you can change project data are those that do not include "Terminated,” "Completed," or
"Frozen." This restriction makes sure that data is only changed while the project is still active, avoiding
unintentional modifications to finished or abandoned projects.

In order to enable effective project tracking, our program does more than just enter data; it also
visualizes specific project information.

e You can quickly view how many days are left until each task’s deadline or, in the event that
it has already passed, how many days it is behind schedule. A precise schedule for work
completion is provided by this feature.

o Furthermore, each project is given a thorough review by our system, complete with both
summary and detailed data. The overall number of tasks, the total number of hours done,
and the project's total cost determined by the number of hours worked are all included in
this overview.

Our program makes sure you have a real-time grasp of the state of your projects and the

advancement of specific tasks by offering these visualization options.

One of the most important aspects of project management is tracking project status. Our
program makes this process easier by giving precise guidelines for altering the status of a project. Let's
see how this operates.

Changing a project's status in our system complies with pre-established guidelines. These
guidelines are intended to encourage effective project management and guarantee that status updates
correspond with the project's advancement.

The following are instances of when a project may change from one state to another:

e Once a project is marked as "New," it may go on to "In progress,” "Terminated," or even

"Frozen." This makes it possible to manage new initiatives with flexibility.

e The project may be at the "In progress,” "Completed,” "Terminated," or "Frozen" stages at
this point. The project's progress from the planning to the execution phases is represented
by this shift.

o If the project status is "Terminated," it can be changed back to "In progress," which allows
you to restart projects that were previously put on hold.

o Likewise, in case a project is designated as "Frozen," it has the ability to revert to "In
progress,” thus providing project managers flexibility.

e Projects remain in their final state after they are marked as "Completed" since they cannot
be altered after that point.

Emphasizing the significance of user confirmation in the process of changing a status is crucial.
Verification by users guarantees that the modifications correspond with the project's real advancement.
This prevents unintentional status changes by adding an additional degree of responsibility and control.

Our tool streamlines project status management by imposing these guidelines and requesting
user consent. This gives you a methodical and well-defined approach to efficiently monitor the
advancement of your project.

Having the proper professionals on board is crucial in the field of project management. Our
application makes it easier for experts—internal and external—to register, ensuring that the proper
people are working on your projects.

For specialists, our system offers a simple and easy registration process. We've planned the
procedure to be easy and effective, whether you're collaborating with professionals from outside the
company or team members from within.

Let's examine the information related to experts in more detail:
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e Name, Last Name, and Surname: An essential component of the expert's registration is
their personal data. In order to make sure you can quickly recognize them in your project
management system, this includes their whole name.

e Expert Type: distinct backgrounds can produce distinct experts, as our approach
acknowledges. They may be external experts who work with your team on projects or
internal experts who are currently employed by your company.

o Data Registration: Our application goes beyond simply registering professionals that work
for your company. You have the option to register the pertinent expert's data if they are
not yet included in the system. This guarantees that you may include outside specialists
into your project management procedures with ease.

Our application facilitates the process of selecting the best team members for your projects by
streamlining the registration procedure for specialists and offering comprehensive information about
them. Our system makes sure you always have access to the necessary knowledge, whether you're
working with in-house resources or outside specialists.

Viewing and editing experts' data is crucial after they've been registered in your project
management system. With the help of our program, which offers a thorough platform for efficiently
managing expert knowledge, you may accomplish exactly that.

Our solution is intended to make accessing and modifying expert data easy and effective for
users. This guarantees you the freedom to easily lead your group of professionals.

We go one step further with our application, which lets you see expert data and their
involvement in projects. You can see how your specialists are contributing to your projects using this
graphic.

e You may examine comprehensive details about each expert, such as their kind (internal or
external), name, and more. This makes it possible for you to comprehend the knowledge
that your company possesses.

e The system also provides details on the projects that each expert is working on. You may
easily keep track of the expert's contributions to several projects with the help of this
graphic, which highlights their involvement.

This feature facilitates efficient cooperation among your project teams while also making the
administration of expert data easier. It guarantees you have an understandable picture of your specialists
and their responsibilities, which is essential for a project's effective completion.

Effective cooperation and data protection are based on secure access to the project management
system. It's simple to utilize our program, which makes sure that only authorized users may access the
system.

Our user login method, which requires a username and password, establishes access to our
system. This is how it operates:

e Username: Every user in the system is uniquely identified by their username. In the

registration procedure, this username is chosen or entered.

e  Password: Users must provide a password linked to their username in order to maintain
security. Only the user knows this password, which is kept private.

e Authentication: The system checks the credentials to make sure the user is allowed to
access the system after the username and password have been entered.

e  Access Granted: The user is granted access to the project management system following a
successful authentication process. With this access, they can operate in accordance with
their permissions and function inside the system.

By requiring a login, you can safeguard your project data and uphold the integrity of your

project management procedures by limiting system access to only those who are allowed.

We’ll close to review the main ideas we covered and emphasize how our application
successfully satisfies project management requirements.

o We began by outlining the meaning and idea of project management. It's about efficiently

achieving goals, not just a list of duties.

o We emphasized the necessity of an information system for efficient project management,

particularly in the fast-paced world of today.
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Riders

A number of essential features are included in our React.js-built application, such as the
ability to register tasks, projects, specialists, and contracts.

We underlined the significance of reporting as it enables you to monitor job preparedness
and efficiently control project expenses.

We investigated project and task registration, comprehending the information related to
every project and the specifics of task administration.

To ensure that you can manage your projects efficiently, we spoke about accessing and
modifying project data.

The topic of changing a project's status was discussed, emphasizing the guidelines for
doing so and the value of user approval.

We made sure you have the correct personnel on your team by going through the expert
registration procedure.

We discussed how to see and amend expert data as well as how the system shows the
experts' involvement in projects.

Finally, we went over how users may log in to the system securely.

Our application aims to enable teams and organizations to operate more productively; it's not
simply about software. Our extensive functionality and user-friendly interface make project
administration less complicated. We make it unnecessary to retain manual records, lower the possibility
of mistakes, and allow for instantaneous decision-making.

3. Conclusion

To sum up, our application offers a thorough response to the problems associated with project
management. It is intended to streamline and improve the efficiency of project management while
giving you access to all the resources you require for success.

We think that efficient goal-achieving and positive impact-making are more important aspects of
good project management than just finishing duties.
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Abstract

Technologies and digitalization are two of the biggest driving forces for generating, gathering, working,
and analysing Big Data. This paper examines three analytical tools — Pentaho Business Analytics,
Tableau and Qlik, their characteristics, advantages, and disadvantages for working with Big Data —
structured, semi-structured and unstructured.

Keywords: Big Data, structured data, semi-structured, unstructured data

Introduction

The digitalization and digital transformation are two of the most important processes happening in
the last decade and will continue to be so in the near future. Both are a reason for generating big amounts
of data, known also as Big Data. All the data that is gathered can be from one of the three types —
structured, semi-structured and unstructured, and shouldn’t be only gathered but also analyzed and used
for taking decisions.

Tools for analyzing data

In today’s world with the vast number of different types of digital devices — from smartphones,
tablets, laptops, smartwatches, other types of smart devices that we are using in our everyday life,
sensors, etc. which are gathering data every second of their existence, the problem does not end with
the data being gathered, but only starts with it. All the types of data — structured, semi-structured and
unstructured — after being gathered, need to be stored properly, processed then analysed and after that
conclusion to be made, based on it. Big Data presents many advantages for the people and organizations
using it, but also many challenges as working with different sources of data, which from side need new
means and methods for processing the data, but also new skills and vision for working with it. [1]

Nowadays, there is large selection of different tools for analysing data. Ranging from simple
spreadsheets software (like Excel, Google Spreadsheets, etc.) to very advanced statistical or machine
learning platforms (like Apache Spark, SAS, etc.). The choice of a tool for analysing data depends
highly on many requirements and questions that a company should ask itself before choosing. [2]

Part of the things that need to be considered when choosing an analytical tool are the shown in
Table 1.

Table 1 Requirements for choosing analytical tool

Questions Variations
What is the type of data that is gathered? There is a possibility for the company to work
with one of the following types structured, semi-
structured or unstructured, or even with more

than one.

What is the size of the data? Is the company generating small files of MBs or
maximum GBs, or is generating Big Data — PB,
ZB, etc.

Who will use the analytical tool? Experts like data analysts or data scientists, or
marketers and salespeople.

What types of visualizations are needed? Some analytical tools offer visualizations that

another cannot make and vice versa. For this
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reason, is important for the company to clear
what type it will need.

What is the budget? Another important question is what the price of
the tool be. There are different options from free,
open source, paid tools. This choice varies
depending on the previous questions — data types
that are going to be gathered and analysed, who
will use the tool, size of the data, are specific
visualizations needed.

Based on the questions in the table above and their answers, it becomes easier for a company to
make a proper choice for analyzing tool for their needs.

Comparison of tools for analyzing data

This paper examines Tableau, Pentaho Business Analytics and Qlik as analytical tools, which
according to Gartner are in the Top 20 of their classification for Analytics and Business Intelligence
Platforms Reviews and Ratings. [3]

Tableau

Tableau is a data visualization tool and business intelligence software that allows the users to
connect, visualize and share data interactively. The instrument is used to show data in interactive
and understandable way. [4]

Tableau is used for [5]:

1) Data visualization — transforming the data into easily understandable and readable charts,

maps, and graphs.

2) Business intelligence — insights from data for the business to make informed decisions.

3) Data analysis — for exploration and analysing big sets of data.

4) Dashboard creation — for creating interactive real-time dashboards.

5) Operational reporting — for creation of reports.

Advantages and Disadvantages of Tableau

Tableau is one of the most popular business intelligence tools on the market. It has user friendly
interface which allows the user to make the needed dashboards and reports with minimum effort. With
the fact that Tableau supports different data sources like spreadsheets, databases, big data platforms
make it easy to connect and analyse data. The tool offers great variety of interactive visualizations,
which enable the user to customize its needs and demands easy. Tableau is scalable and can work with
small and big data sets, to meet the needs of every type of business. Finally of its advantages, shown on
Figure 1, is the fact that Tableau can be integrated with different data sources and with other business
intelligence tools. [6][7]

USER-FRIENDLY DATA POWERFUL DATA INTERACTIVITY SCALABILITY INTEGRATION
INTERFACE CONNECTIVITY VISUALIZATION

Figure 1 Advantages of Tableau
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As every tool on the market, Tableau has not only positive sides, but also negative which are
shown on Figure 2. The BI tool can be expensive for larger organizations and the cost may include
licenses, support, training, etc. Even that Tableau is scalable and can work with different sources, when
it’s working with extremely large datasets, some issues on the performance may arise. On the other side,
some of the complex features of Tableau to be used, may require additional learning for the user to
maximize the potential of the software. One of the other downsides of Tableau is that the data needs to
be pre-processed — cleaned and transformed in other tools before coming to the Bl tool. Also, Tableau
doesn’t support statistical analysis and some features for advanced analytics and interactivity are limited
or unavailable when Tableau is offline. [6] [7]

CosT

LEARNING CURVE PERFORMANCE ON LIMITED DATA LIMITED PREDICTIVE OFFLINE ACCESS
LARGE DATASETS CLEANING AND ANALYTICS
TRANSFORMATION

Figure 2 Disadvantages of Tableau

Pentaho Business Analytics

Pentaho Business Analytics is a business intelligence platform which is an open source and
provides data integration, reporting, data visualization and analytics.

Pentaho Business Analytics is used for [9]:

1)

2)

3)

4)
5)

6)
7)

8)

9)

Data Integration — extracting data from various sources, transforming it into usable format
and loading the data into a system that will work with it. This is also known as ETL or
Extract, Transform and Load. This process is very important for organizations that want to
gather data from different data sources.

Business Intelligence Reporting — this tool allows creation of reports based on the data
loaded.

Data Visualization and Dashboards — the Bl tool provides instrument for creating
dashboards and visualizations which are interactive. The users can design their dashboards
and communicate the insights within the organization.

Predictive Analytics — allows to discover trends and patterns inside the data.
Aggregation and Performance Optimization — designs and manages aggregate tables,
optimizes queries performance in the data warehouse, which is very important when talking
about large datasets.

Ad hoc Reporting and Analysis — the tool allows creation of reports on the go, which is
important for companies that need fast visualization and analysing of data.

Data Warehousing — can be used for easier ETL processing.

Open-source customization — as the platform is open-source can be customized by the
specific needs and demands of the organization, which is very useful for companies with
specific data formats.

Integration with other systems — Pentaho Business Analytics integrates good with
different databases, sources, tools, and different infrastructure.
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Advantages and Disadvantages of Pentaho Business Analytics

Pentaho Business Analytics has many advantages shown on Figure 3. One of the biggest pros
of the Bl tool is that is open source, which means that because the source code is open, it can be modified
according to the needs of the company and can be fitted in budget constraints. The tool is designed to
be scalable, which means that with the growing of a small company to big one, Pentaho can still be the
software that is used, because can also work good with large datasets. In addition to that, Pentaho has
good integration capabilities and work with different data sources, formats, databases, etc. [10] [11]

A% *-0
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USER-FRIENDLY SCALABILITY DATA INTEGRATION OPEN SOURCE INTEGRATION WITH
INTERFACE CAPABILITIES DATA SOURCES

Figure 3 Advantages of Pentaho Business Analytics

As every tool on the market, Pentaho Business Analytics also has some disadvantages, which
depending on the company and the case, may become crucial for the selection of the tool — Figure 4.
The analytics capabilities of Pentaho are not as advanced as of the specialized tools and especially in
the advanced predictive analytics or machine learning. The Bl tool has limited visualization capabilities,
even that provides reporting and dashboards, the quality and advancement is not as good as this of the
specialized tools. Pentaho is built on Java and if the organization is using as a tool, there might be need
of Java knowledge. Some companies may prefer other technologies. Pentaho requires bigger amounts
of resources as computing power and memory; this also highly depends on the task and on the size of
the dataset. Some of the features of the tool are not available in the open-source edition and if the
company needs some advanced features, which are only available in the commercial version, this will
add additional cost to the organization and directly becomes disadvantage. [10] [11]

o © 0 0

CosT LEARNING CURVE PERFORMANCE ON LIMITED ANALYTICS LIMITED RESOURCES DEPENDENCE ON JAVA
LARGE DATASETS FEATURES VISUALIZATION
CAPABILITIES

Figure 4 Disadvantages of Pentaho Business Analytics
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Qlik

Qlik is a business intelligence tool and data visualization platform. It is known for its associative
data model which enables the users to explore the relationships between the data. According to
Gartner Magic Quadrant, Qlik is the leader in the sphere in data integration, quality and analytics
solutions which are offered by the tool [12].

Qlik is used for [13]:

1) Business Intelligence — this tool is used for analysing and interpreting the organization’s
data. Qlik has associative data model which allows to explore the data relationships and to
make more informed decisions for the business.

2) Data Visualization — interactive and visually appealing dashboards and reports can be
created. Through the creation of different types of dashboards, graphs, charts, etc. users can
make more informed decisions. Qlik allows the customization of dashboards and reports as
in this way the KPI’s are well communicated through the organization.

3) Data Integration — allows connection and integration of data different sources, which
allows companies to view their data connected at one place.

4) Collaborative Analytics — users can collaborate in between each other as they can share
dashboards and visualizations.

5) Predictive Analytics — Qlik has abilities for predictive analytics, even it is not the tool main
aim, but the users are able to use it for forecasting trends and to make predictions.

Advantages and Disadvantages of Qlik

As every tool, Qlik has its own advantages and disadvantages, which will be examined in the
following paragraphs. The first advantage is that Qlik is scalable, which means that its power can grow
depending on the needs of the company, which usually means bigger datasets to work with. The data
visualizations of the Bl instrument are very powerful, which enables the users to create easily interactive
and understandable dashboards. The associative model of Qlik makes it easy and flexible for the users
to look and explore the relationships in the dataset. Qlik supports integration of data from various
sources, which makes it easier for companies to work with unified data sources — databases, files and
many more repositories. It is very user-friendly and easy to use, only with drag and drop the user can
create dashboard. [14]

Scalability Associative Data Data Rapid
Data model visualization integration deployment

Figure 5 Advantages of Qlik

Qlik has limited predictive analytics and organizations which need advanced predictive
modelling will need specific tools for this aim. Another disadvantage is the price of Qlik, because of
licensing and another costs, especially for bigger companies the price can be very high. Another thing
that can make organizations choose a different tool is that Qlik is very resource intensive, which depends
highly on how big the data sets are and how complex should the visualizations be. The training of
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personnel who is using Qlik may be needed to fully use the tools capabilities. Finally, Qlik highly
depends on the data quality. If the data is incomplete, inaccurate, or misleading in some way, the results
and analysis won’t be accurate. [15]

Limited predictive

Analytics

Price Resource

Learning Curve

Intensive

Figure 6 Disadvantages of Qlik

Comparison of Tableau, Pentaho Business Analytics and Qlik

Data Quality

Based on the previous points and the detailed information that we looked in this paper we can

make a comparison table of the three analytical tools in Table 2 [16] [17].

Table 2 Comparison of Tableau, Pentaho and Qlik

Tableau Pentaho Qlik
Data Integration More focused on | Focus on ETL | Data integration
visualizations. processes.

Ease of Use Most user-friendly Less user-friendly | User-friendly

than the three

Cost More expensive with | Free open-source | More expensive with
licenses and | version, the enterprise | licenses and
everything needed for | one is expensive. everything needed for
its use. its use.

Scalability Less scalable than | Less scalable than | Most scalable of the
Qlik Qlik three, because of its

in-memory
processing and
associative data
model.

Support Largest and active | The support may be | Big and  active
community. dependent on | community.

enterprise edition.

Customization The tool provides | It's customizable, but | The tool provides
customization in | Pentaho requires more | customization in
terms of | technical knowledge. | terms of
visualizations and visualizations  and
dashboards. dashboards.

130



Conclusion

Digitalization and digital transformations are two of the most important driving forces
nowadays. All the data that is generated needs to be not only gathered, but to be properly processed and
analysed for the companies to be able to use it for their business problems. In this paper we examined
three of the most popular analytical tools, which are used not only for visualizations and dashboards,
but for ETL processes, data integration and customizations for the need of the business to be met. A
comparison of the most important features of the three tools was made.
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Pesrome

B nacmoswus Ooxkniad ce mpasu onum Oa ce u3cie08a KaxK MexXHuyecKume pecypcu U Hogume
UHOPMAYUOHHU MEXHON02UU U cUCmeMU Uje NOONOMOSHAM NPOPECUOHATHAMA Pearu3ayus Ha XOpama Cbe
spumennu yspedxcoanus. Ilpeocmasena e 0600wen CNUCLK HA MeXHUYecKume cpedcmsd U UHOOPMAYUOHHU
MexXHOA02Ul, NOCPEICTNBOM KOENO Ce Npasu ONum 0d ce YIecHu 8pb3Kama pabomooamen — 408eK CbC 3pUmenHu
V8pedcoanus ¢ yen npohecuoHaIHa pearu3ayusl.

TECHNICAL RESOURCES TO HELP PEOPLE WITH VISUAL IMPAIRMENTS
Elena Filipova

Abstract

This report attempts to explore how technical resources and new information technologies and systems
will support the professional realization of people with visual impairments. A summarized list of technical means
and information technologies is presented, by means of which an attempt is made to facilitate the relationship
between an employer and a visually impaired person with the aim of professional realization.

BnBenenune

Pa3BuTHeTO Ha TEXHMKATa M TEXHOJIOTHMHTE, KAKTO M TOBA HAa MKOHOMHWYECKUTE OTHOIIICHUS B
0O0IIIECTBOTO BOJIAT JIO TOBA, Y€ HAKOU MPO(GECUH, KOUTO ca OUIN TPAIUIIMOHHU 3aHUMAaHUs Ha CIICITUTE
JIHEC BeYe M3Ye3BaT, 3aMEHAT C€ C JAPYTM WM BKJIIOYBAT CE€ B PAaMKUTE Ha HSIKAKBU JPYru
koHpurypanuu. OT apyra crpaHa CHIOIUTE TE3HW IMPOLECH TMOPaXKIAT W HOBU Mpo(ecHu U HOBH
BB3MOKHOCTH 32 TSIXHOTO YCBOSIBAHE OT CTpaHa Ha HE3PSIIUTE.

CbBpeMEHHOTO HH(GOPMAIIMOHHO OOIISCTBO KMMa JOCTaThYHO HATPYMaH MOTCHIHAT 3a
M3IIOJI3BaHe Ha MH()OPMAIMOHHNTE U KOMYHUKannoHHH TexHosoruu (MKT) B momomnr Ha xopaTa chC
3pUTEIIHY, CIIyX0BU U (puzuuecku yBpexaanus. MKT morar a urpast KIr04oBa pojisi B OCUTYPSBaHETO
Ha paBeH JIOCTHII 10 00pa3oBaHue U padOTa 3a TE3H JIMIIA, €TO 3alll0 € BaYKHO Jia Ce MOMyJISIpU3Upar u
JTUCKYTHpaT chliecTByBammuTe chBpeMeran KT perenns, KouTo Morar Ja uM ObJIaT IMOJIE3HH B TO3U
npoliec.

JuemHnTe MHGOPMAIMOHHU TEXHOJIOTMH JaBaT T'OJIEMH BB3MOXKHOCTH JIa C€ MOJIOMOTHAT
XO0para CbC 3PUTEIHU YBPEKIAHUS B TAXHATA COLUATU3AIIMS.

JbpxaBaTa TyOH OT HETIOJI3BAaHETO HA TO3W MKOHOMUYECKH pecypc. UHCIeHOCTTa Ha TO3H KJ1ac
Xopa HE € HUKaK MaJlbk Te¢ OMxa MOIIM 3HA4MTeNIHO Ja noarnomorHar bBII. Ako cu mo3Boiaum jga
M3II0JI3BAME HKOHOMHYECKA TEPMHUHOJIOTHS T€ Ca UKOHOMUYECKH M (DUHAHCOB JIOCT KOUTO C€ U3I0JI3Ba
OT IbpKaBaTa B TBHPJIE HUCHK MPOIEHT CIIPSMO TSAXHATA YUCICHOCT. B Ta3u pa3paboTka 1ie ce onurame
Jla U3CJIieIBaME KaK TEXHHUYCCKUTE PECYpCH M HOBHUTE MH(OPMAIMOHHU TEXHOJIOTUH M CHCTEMH IIC
MOJMOMOrHAT MpodecroHaaHaTa peaqn3alys Ha XopaTra ChC 3PUTEIHHA YBpexaaHus. IIpeacraBeH e
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0000IIIeH CITUCHK HA TEXHWUYECKHUTE CPEICTBa M WH(DOPMAITMOHHH TEXHOJOTHH, TTOCPEICTBOM KOHTO
MOJKE Jla c€ yIIECHHU BpB3Kara paboTofaren — YOBEK ChC 3PUTEITHH YBPEKIAHUS C el nmpodecrnonamHa
peanu3anusi.

TexHUYeCKHU cpeAcTBAa U MH(POPMANMOHHU TEXHOJIOTHM U3MOJI3BaHU 32 MOJANOMAraHe Ha Xopara
ChC 3PUTEJIHU YBPE:KIAHUS

[Ipu 0630pa Ha HayyHHTE U3CIIEIBaHNs, CBbp3aHu ¢ u3non3Banero Ha KT 3a pabota ¢ xopa ¢
YBpEXKIaHHUS BeJHAra MOXKE Ja ce yCTaHOBW, 4de B riobaneH miaH ponsita Ha MKT B mpomeca Ha
nproOlIaBaHe Ha TE3U JIMIA HE € 33ABI00YeHO U MamaOHO U3CIIeABaHA.

ChIecTByBaT YaCTUUHU PEUICHUs] Ha MpodiiemMa ¢ roToBu Beue UT mpuinokeHus 3a OTACTHH
3ama4yn Karo Hampumep bpaitmoBa az0yka, OLIP, geTnn Ha TEKCT W ZIp., HO T€ HE ca OOCOUHEHH U
CBITIACYyBaHU B €AMHHA MH(POPMALMOHHO-TIEJArOTHYECcKa CUCTEMA.

Tesu XO0pa uMatT Hy)XJa OT AOI'BJIHHUTCIIHO BHUMAHHUEC U IMOArOTOBKA, 3a Ja 6’bI[aT BKIJIFOUCHHU
IIBJIHOIIEHHO B OOIIECTBOTO. 3a TAX TPAOBA Ja ce pa3padoTBaT CHEINATN3NPAHN MPOTPaMu 32 00ydeHHe
U paboTa, KOUTO J]a ca MOAXOAALIN 3a Bb3IPUEMaHe U aJalTUPaHU KbM CieHUPUIHNTE TpoOIeMHU Ha
Pa3InYHUTE THIIOBE yBpekAaHus. ChIOTO BAXKU H 32 YUeOHUTE PeCypCH, pa3padoTBaHU C TIOMOIITA Ha
UKT.

3a Tasum men ca HEOOXOOMMH KaKTO METOJMYECKH 3HAaHUA 3a cnenupukata Ha TEXHUTE
3aTpyaAHCHUs, MNOPOACHHM OT BHJA MW CTCICHTA HaA TAXHOTO YBPCKAAHC, TaKa W 3HAHUA 3a
TEXHOJIOTHYHHTE TTapaMeTpH Ha Pa3IMyHHUTE CIICHUAIN3UPaHU XapAyepHH B cODTYEPHU PUIIOKECHHUSI.

Ilo Ta3sm mpuynHa TO-HATaTBK MOXE Ja C€ HampaBd ONHMT 32 CHCTEeMaTHU3UpaHEe
ChUICCTBYBAIUTC U H3IOJI3BBAHUTE I/IH(bOpMaHI/IOHHI/ITe TCXHOJIOTMU 3a HHTCrpanys Ha XopaTra C
3PUTCIIHU YBPCIKIAHUA, B 3aBUCUMOCT OT TEXHUTC YBPCIKIAHUA U KAaTCropuATa B KOATO Momaaar. L[enTa
€ Jla ce TMOKaKe KaKBU WH(POPMAIIMOHHU TEXHOIOTHH OWxa OWIM Hal-Tone3HH 3a OOydYeHHUETO,
MHTErpalysaTa U TPyA0BaTa peaan3anus Ha Te3H Xopa.

TeXHOIOrHYHUTE PEUICHUS, KOUTO CE M3II0JI3BAT 33 XOpa ChC 3PUTEITHH YBPEKAaHUsI Haii-001110
Morar Ja ce pa3JessiT Ha BHCOKOTEXHOJIOIMYHHM M HHCKO TEXHOJOTHYHHM MOMOILIHM cpeacTBa. Kvm
HHUCKO TEXHOJIOTUYHHUTE PEIICHHs CIafaT pa3IMYHK IOMOIIHU CPEJICTBA OT BHJA Ha YIIbTHUTENHU 32
XUMUKaJIKH, alalTUPaHu CPeJCTBa 3a IMUCaHe, W3ps3BaHe, yeTeHe W Jpyru. Hue mie ce cripem mo-
o JpoOHO Ha BUCOKOTEXHOJIOTHYHUTE CPEACTBA.

ITpu nuuata cbe ceH30pHU yBpexaanus otHouenneto kbM KT e mo-paznuyHo —3a Te3u xopa
UKT ca MHCTPpYMEHT 1 IOMOIITHO CPEICTBO, KOETO UIpae KII0UOBa POJIS B TAXHOTO NPHOOIIABaHE U TE
TJIe/IaT Ha TSX HE KaTO Ha pa3BJeUeHUE WM HArpaja, a KaTo Ha ChIIeCTBEHa HEOOXOAMMOCT.

3a 1a ce BOMIIAT YCHEIIHO B MH()OPMAIIMOHHOTO OOIIECTBO U /1a C€ BB3II0JI3BAT OT OCHOBHOTO
My Onaro — uHpopmauusaTa B UupoB (Gopmar, HE3PALIMTE XOpa CE€ HYXIAsAT OT AONBIHUTEIHH
XapAyepHH U copTyepHH pelleHHs, KOUTO Jia TpaHCQOPMHUPAT U aJanTupaT HUPpPOBHUTE PeCypcH B
moaxoaAadl 3a Bb3NIPUECMAaHE BU. Mma mHOTO nporpamMu, CUHTE3Mpalin Y0BEIIKa p€4, HO HC BCUYKHU Ca
npeaHa3HaYeH! H3LSII0 3a Xopa 0e3 3peHue.

Tyk npaBuM €JHO Ba)KHO YTOYHEHHE: U3JI0KEHUA 0 0Ty MOAOOp Ha TEXHOIOTUYHU PELICHHS
3a UHTCrpanusa U TpyaoBa pcajr3alrd Ha HE3PAIIHN XOpaTa — HE € Hall'bJIHO U3YCPIIaTCIICH, TBU KaTo
CBILIECTBYBa MHOT000pa3ye OT NPUIIOKEHHs, COPTYyepHH NPOLYKTH U HHPOPMAIMOHHN TEXHOJIOTUH U
He OMxMe MOTjiM Ja 00XBaHEM BCHYKH TAX. AKLEHT € MOCTaBeH BBbPXY Hal-NPHIOKUMHTE, OOIIO0
M3BECTHU W (YHKIIMOHAIHM TEXHOJOTHYHHU pemeHus. M30opa Ha konkpetHo IT pemenns msmsuio
TpsiOBa 1a ce 0a3upa BbPXY BUAA, crieliu(rKaTa U CTENIeHTa Ha 3a00IIBaHETO HA KOHKPETHHS YOBEK ChC
3pUTENHO yBpexxaaHe. ETo 3amo e oT mbpBOCTENIEHHO 3HAUYE€HHE NPU MHTErpalnusra, COlUaiHaTa u
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TPYZAOBa peain3alys Ha TE3H Xopa T€ Ja 10co4aT: KaKBO OM MM OMII0 Hal-TI0JIE3HO, C KAKBO Ca CBUKHAIIU
Ja palboTAT O MOMEHTa M KakBO OM T'M INPenpaslojoXHWIO, MOTHBHUPAJIO M MHMOAIOMOTHAIO B
eXeJlHEeBHAaTa U Tpy/A0BaTa UM JEHHOCT.

He mMoxe n1a roBopuM 3a HHTETpalsl U peanu3anus 0e3 CONUaTIHus KOHTAKT C TE3W Xopa, T.€.
KOHTAaKTa C TSIX € OT IbPBOCTENIEHHO 3HaUCHHE.

Ako ce pasriena eIHO pabOTHO MSCTO, KaTO CHBKYIHOCT OT TEXHOJOTMYHU CPENCTBA —
xXapayepHH 1 cOPTYEpHH, TO 3a J1a € B PABHOCTOIHA CUTYallHs YOBEKBT ChC YACTUYHA WIIU ITbJIHA 3ary0a
Ha 3peHHE, HETOBOTO Pa0OTHO MSICTO TPAOBA 1a OCUTYPsIBA Bb3MOXKHOCTH 3a IIBJIHOLICHHA aJalTamus 1
TpyZAOBa peaau3anus.

Haii-o0mo wHpOpManIMOHHM ¥ KOMYHHKAIMOHHU TEXHOJOTMHM B TIOMOLI Ha XOpaTa CbC
3pUTENHU YBpEeKAaHuUs (KaTto ce (oKycrupame BbPXY TEXHOJOTUH HM3IIOJI3BaHM Ha pabOTHOTO MSCTO)
Morar aa ObaaT paszfeneHu Ha: copryepHH, Xxapayepsu, [T cpeacTBa u mOMOIIHNUTE TEXHOJOIHU ChC
cnenn(uUeH TU3aifH B TOMOII HA XOpaTta C yBpEACHO 3pEeHHeE.

Co¢ryepHH TEXHOJIOTUM U CPEACTBA

CodryepHUTEe TEXHOJIOTHYHH CPEACTBA, B TO-TOJSIMAaTa CH YacT ca CBOOOJHO JOCTBHIIHHU 3a
X0para ChC 3pUTEIHH U ApYyru yBpexnanus. Hali-nonmynspaure cpen Tix ca:

- bpaysspu 3a gocten no MaTepHET pecypcu — WebblE, cBbp3an ¢ ekpanen verer] kato JAWS,
WindowEyes, Thunder, NVDA, Narrator. Karo mpumep 3a ueTel, KOWTO HHTEPIPETHpA
OBATapcKu e3uK Moxe na Ob1e mocoueH SpeechLab 2.0.;

- IIporpamu 3a ONTHYHO pa3NO3HABAaHE Ha TEKCT, C KOUTO MOXKE Jla ce TpaHCHOpMHUpa MevaTeH
TEKCT B JUTHTAJICH U CJIe] TOBa Aa ObAe BB3INPOU3BEICH UPE3 CKPAHEH YeTell;

- Codryep 3a MpeBOJI OT TEKCT Ha OBJIrapcku €3k KbM bpalinosa a3oyka;

- Codryep 3a KOHBEepTHUpaHE Ha €JICKTPOHEH TEKCT B bpaiinos koJ;

- IIporpamu 3a ekpaHHH YeTIH U 32 YBEJIMYCHUE HA EKPAHHOTO N300paKeHHE;

- CodryepeH ekpaHeH 4eTel] ChUeTaH! ChC CHHTETUYHA Pey;

- Ilporpammu, cuHTE3Mpaly YOBEIIKA ped, KaTO HaW-NONyJsipHaTa W W3I0JI3BaHaTa B beiarapus
nporpama 'EPI’AHA, kosTO cuHTE3mpa ped Ha OBJITapCKH, T.e. UMa BrPaJIeH KUPHUIN3aTOp Ha
peura;

- Cpeunanusupad codTyep 3a ONTUYHO PA3MO3HABAHE HA TEKCT - COPTYephbT U3NOI3Ba OpailioB
KOJI, KOWTO € CHCTeMa 3a JIEKOIMpaHe U KoJupaHe Ha nH(pOopMaIns 3a YIeCHeHE Ha He3PSIIUTE
Xopa;

- Tlpunoxxenus 3a MOOWIHM TelnedoHH, C TIOMOIITA HA KOMTO MOXKE Ja CHHUMa W pPa3lo3HaBa
neyaTeH TeKCT, KOWTO ce MpeBeXa U U3roBapsl HA ChOTBETHHUS €3HK, aKO € HE0OXOAMMO;

- MoOuiHM TpWIOKEHMS, CIELNUATHO pa3padOTeHH 3a ThpceHe Ha paboTra OT Xopa ChC
CHeIU(UIHN TOTPEOHOCTH;

- Cod¢ryepna sryna 3a 111a ¢ OCTaTbYHO 3pPEHHUE, BB3MOXKHO € TS Ja Obie KOMOMHUpaHa ¢ OpailiioB
JUCILICH;

- bpaitnioBu acucteHT: BpallIOBUAT aCUCTEHT € ¢ MHCTAJIMPaH copTyep 3a YeTeHe Ha eKpaHa.

- Co¢ryep 3a bpaiiioB mpeBox Ha TEKCTOBH JOKYMEHTH - IIO3BOJIIBA IPEBPBLIAHETO Ha
nokymentu nox popmar HTML, XML, RTF, TEXT u Microsoft Word B OpaiiioBa u cHHTETHYHA
ped.

- bpaiinoB yeren: bpalinoBuAT yerell € MpegHa3HAuY€H 3a XOpa ChC 3PUTENHHU YBPEXKAaHUSA, KOUTO
He MoraT Jia yetaT 1o bpaiiioBaTta TakTHIHA cCHCTEMA.
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- Konrnenmus 3a ecrectBeH norpedutesicku uaTepdetic mim Gundecku uaTepdeiic — cucrema 3a
B3aMMOJICHCTBUE MEXJY YOBEK M KOMITIOTHD KaTO IMOTPESOUTENAT W3BBPIIBA HHTYUTUBHU
JIEHCTBUS, CBBP3aHU C €CTECTBEHOTO MY TIOBEJICHUE, U UPE3 TSAX KOHTPOJIMPA KOMITIOThpA.

- ToBopemu mporpaMHy CpeJCTBa, KOUTO MOJOOpSBAT YMEHHATA 32 YETCHE W MPOM3HACSHE HA
JYMH ¥ U3pa3H;

- VYeb 6a3upaHu cpeu 3a eIeKTPOHHO O0yUYeHHE Ha X0pa C YBpPEeXKIaHe Ha CITyXa.

XapayepHu cpeacrsa

Hokaro codTyepHHTEe CpeACTBa B MO-TOJsIMaTa CH 4YacT ca CBOOOIHO NOCTBIIHH, XapAyepHH
CpeZCTBa ca ChC CPABHUTEIHO BUCOKA [IEHa M IOCTBITBT [0 TSIX U3MCKBA HACTPOIiKa U 3apexaane. Cpen
Ha-TIOMYJISIPHUTE XapIyepHU CPEJICTBA Ca!

- DbpaiutoBaTa MMIIKa, KOSITO OCUTYpsiBA BB3MOXKHOCT Ha XOpaTa C Pa3iW4HU YBPEXKIAHUSA Ha
3pEHHETO J1a 4eTaT TeKCT OT KOMIIOThPEH €KpaH;

- CkeHepH ¥ IporpamMH 3a ONTHYHO Pa3lO3HaBaHE HA TEKCT, C KOMUTO MOXE Jia ce TpaHchopMHupa
II€4YaTCH TCKCT B JUT'UTAJICH,

-  bpaiuios TenedoH, koiiTo ¢ HanuyeH Ha na3apa ot 2014 r. KopnycsT Ha TenedoHa ce u3padboTpa
¢ nomoiura Ha 3D mpunTep.

- TexcToB TenedoH ¢ BU3yaleH U OpailyioB TUCTIIEH 3a TITyXH U 3 CIIAIIO-TIIYXH JIAIA;

- bpaiinos gucruieid u OpaiiiioB MpUHTEP 32 CISMNO-TIIYXH C ITBJIHA TIYX0Ta U 3HAYUTEITHO 3pUTEITHO
YBpEKIaHe, U 3a HAITBJIHO CISNO-TIYXH;

- ExpaneH gerer - € copTyepHO IPHIOKEHHE, KOETO C€ MHTETPUPa U UIESHTU(UIMPA TOBA, KOETO
ce TI0Ka3Ba Ha eKpaHa.

- Ilpenocum xommioTep SIAFU, KOHTO € MpOEKTHUpaH CHELHATIHO 3a XOpa CbhC 3PUTEIHU
YBpEXKIaHUS U 1SN J1a HallpaBU paboTaTa ¢ KOMIIOTPU MO-MHTYHUTHBHA.

- TalbmerpT 3a XOpa CbC 3PUTEIHU YBPEKIAHWUS — H3ION3Ba LWIMHABPUYETa OT CIHENHANCH
MaTepHaj, KOUTO AMHAMHYHO 1Ie ce MOKa3BaT U CKPHUBAT U Taka BbPXY uUeTela Iie ce o0pazyBa
penedHOTO bpaiinoso mucMo.

- DbpalinoB acHCTEHT € ChbBPEMEHHO yCTPOUCTBO, KOETO IPUTEXKABA ITPEIUMCTBA, U3pa3ABaIH CE B
HaJU4Me Ha JIOCTHIICH CEH30PEeH eKpaH, bpailnoB auciuieii u 6enekHUK. bpaltmoBHST acUCTEHT
BKIIIOUBa: |2-KJeTh4eH OOHOBsieM OpailyioB AMCIUICH C TAKTUJIEH CEH30p M TEXHOJOTHS 32
aBTOMAaTHYHA MapLIPYTH3alMs Ha Kypcopa; 6 BXOIIM OpaiiioBu v 3 QyHKIIMOHATHH KJIaBUILIA
3a IIMCAaHE, HX(OﬁCTHK u?2 HaBUT'allMOHHH KJIaBHIIIA.

- TakTuiHu XxapayepHH yCTpOCTBa — O4YMIIa 32 YIPABJIEHHUE C NOTJIE C TAKTUICH peodpasyBaTel
- OIITUKOH.

IT cpeacTBa 1 NOMOLIHM TEXHOJOTUH ChC crieny(uyeH AU3aiiH B IOMOILLl HA X0PaTa ¢ YBpeAeHOo
3peHue

- MoHoKoIsIp: Taka ce Hapu4a YBEeJTHUUTENEH ypea MUHU-CKOII, KOWTO MOeE Jla ce IbpPXKH B pbKa
WJIH B JKOO M IeWiCTBA HA MIPHUHIIMTIA HA TEJIECKOIa.

- T'oBoper kaykyaTop: ocUrypsiBa 3ByKoBa 0OpaTHa Bpb3Ka Ha HAIIPABEHUTE M3YHCIICHUS.

- VYronemsgani nedarani copryep, KOHTO yrojieMsiBa TeKCTa Ha KOMITIOThPHUSI €KpaH.

- KommnrorbpHa KilaBHaTypa € YTrOJEMEHH TJaBHH OYKBH,: YepHHM Ha Osi1 (OH, KIaBUIIN
oTreyarBamy OyKBU B TOJISIM pa3Mep.
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KoMIIOThbpHU M TEXHOJOTMYHU aKCeCOoapH: Y BEIUYUTENICH eKpaH M 4eTsIl codryep, coryep
3anucBan Ijac, KIaBuaTypeH Bonad Ha bpaiin (cnmuchk ¥ OommMcaHue Ha BCHYKA KOMaHIU Ha
KJIaBHaTypaTa U HeWHNTE (QYHKINH), OI[BETCHH KJIaBHUATYPH.

CunHo oTOenexrMa MUcalika: TOBa € MUcallka ChC crenu(uyueH BU TEYHOCT, C TIOMOINTa Ha
KOSITO KaTo c€ MapKupa, J1aBa B3MOXKHOCT 332 OCE€3aeMO OTOeINsI3BaHe W KOHTPOJ Ha OOEKTH U
ChOPBIKEHUS.

CBOOOJICH yBENMMYUTEN: TOH C€ U3IOJ3Ba MpPH YBEIMYABAHETO HA TICUYATHU MaTepHalH,
M3BBPIIBAaHE HA pPhUHA padoTa ¢ GuHM aeTaitnm u ap.

[MompbueH yBEeNMUYUTEN: TO3U YBEIUYHUTEN W3IBIHSBA ChIIUTE (YHKIIMA KaKTO U CBOOOIHUS
YBEJIMYUTEN, CaMO Y€ TOW € MOPTaTHBEH M MMa BB3MOXKHOCT KbM HETo Aa ObJe BKIIOYEHA U
JIOITBTHUTEITHA CBETIINHA.

I'oBopeny Oy numauk/Crann/PyneTka.

WHankaTop mokas3Ball HABOTO HA TEYHOCT: TO3W WHAMKATOP BB3MPOHM3BEXIA NMPOHHUIIATEICH
3BYK, KOT'aTO HAKaKBa TCYHOCT JIOCTHTHE FOpHATa IPaHUIlA Ha ONPEIEIICH ChJl WM KOHTCHHED.
OpuUeHTUPOBBYHN HHCTPYKIMH M WHCTPYKUUHM 3a TMpeIBIKBaHe: Te Morat na Objaar
nmpo(heCHOHATHO TOATOTBEHW C TIEpCOHaja HAa KOMIIAHMTA, Taka Y€ Ja JaBaT BH3MOXKHOCT
YOBEKBT C YBPEACHO 3pEHUE JIa Ce MPEIBIKBA CBOOOTHO U HE3aBUCHMO.

OrpannunTten Ha TOYkH: ToBa ca oce3aTeTHH MapKeph, KOUTO Ce IOCTaBsAT/3ajienmBaT Ha
nmpeaMeTu u O6CKTI/I, KaTO Ha KOHTPOJHHA ITYJIT HAa aBTOMAaTU4YHa nepajidid, KbJAETO MOraT aa ce
MapKupaT Kom4ueTtara 3a CbOTBETHUTC (I)YHKHI/II/I.

Enpo ortneuatanu TeneoHHN HOMEpa: 3a Ja MOrat Ja ObJIaT BUJICHHU U 3a11a3€HU BCUUKH H3XOIHU
TeneOHHN HOMeEpa.

TenedoH ¢ roBopenio yCTpOHCTBO, 3a TOBA KOU HU ThpcH ID (MaeHTH(UKAIIMOHEH HOMED ).

Kaerbunn Teie)oHHN NPUHAIIEKHOCTH:

KnernueH TeneOHEH YBETHIHUTE;

HopmupoBbsuna 001HII0BKA;

CBobOoauu poie (xeHachpn);

3BYKOB yCHIIBATEIT;

Knerbunu TeneOHHM YBENMYUTENHH Jielnd (Te yroiemsiBaT JUCIUIes M KomueTarta oOT
KnaBuaTtypara Ha TenedoHa, Taka CsAKalll BIKIaMe 00pa3a Ipe3 MOHOKBII.

Yersium cpencrsa:
YeTsIy MalIMHU, TOBOPEIL PEKOPAEP U IIEHBP, CBETIIMHHU KHUTH, CBETJINHEH YBEIMUUTEN 3a
KHUT'3;
[TocraBka 3a KHUrHM (IIOCTaBKa Ha KOSITO MOXe /1a ObJie HarjaceHa 1 MoCTaBeHa KHUraTa 3aeIHO
ChC CHOTBETEH YBEIHUUTEN);
T'oBopely eneKTPOHHU PEUHHUILIN.
Aymno nHopManus: OT TroBOpella KHIKHAa OMOIMOTEeKa — BKIIIOYBAIA KHUTH, HOBEJIU U
CIIMCaHus.
I'macoBn akKTUBHU CHUCTEMU: T€ MO3BOJISABAT HA HOTpGGI/ITeHI/ITe Jla KOMaHJBaT KOMIIFOTPUTE CH
C TIOMOII[Ta Ha CBOS IJIac.
I'macoB cuHTe3aTop Ha pabOTHOTO TOJNE HA KOMIIOThpA: W3/[aBa 3BYKOB CHUTHAI 33 0OpaTHa
Bpb3Ka 32 TOBA KAKBO CE CIyYBa Ha BAIIUS KOMITIOTHPEH EKpaH.
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- CCTV - Closed Circuit Television (3arBopen TeneBusuonen Kpsor): Toit yromemssa
HarieyaTaHus MaTepHuall, 3a YeTeHe Ha MeYaTHO U3/IaHHUe WU MMCcaHe Ha OeTIeKKH.

- IlapuueH TecT 3a MOHETH H OEJICIKKHU: TOBA € CPEACTBO 32 HACHTU(UKAINS Ha MTapH.

- T'oBopel 1u4eH opraHansep

- bpaiinoBa mamna/meyar: ToBa € BUA XapLyep, KOWTO OTIeYaTBa JOKyMEHTH U Komus Ha bpaiin.
BpaiinBo npeBexmamnt copTyep OChIIECTBsIBA MMPEBOJT HA TEKCT OT KOMIIOTHpa Ha bpaiii.

- bpaiinos codryep (bpaiinos nmpeBonau): ToBa e coTyep 3a MpeBoA Ha TEKCTOBH KHUTH, TUCMA,
ADA-koMIuIaIys Ha TIECHH | JIp.

- BpailioBa MapKkupOoBKa Ha OPOAYKTH.

- bpailioBu eTUKeTH.

- bBpailnioBu yacoBHUIM, TaliMepH.

- IleyaTHu ckeHepu: ckaHUpAT MaTepHaia U ro Bb3IPOU3BEKAAT KaTO ayAUO MPOUYUT HA TEKCT.

- Tonsm monutop: [1o-ronsM oT 0OOMKHOBEHO M3MOI3BaHUS KOMIIOTHPEH EKpaH.

- CnyxoB cHraai 3a TpeBora/MHGOpPMAaIMOHHA CHUCTEMa: Te Ce W3MOI3BaT NpH JudTOBETE M
JPYTUTE OOIIECTBEHU ChOPBKEHUS.

- Telebraille(TeneOpann): ToBa e Bua quctuieit koito obequusBa TTY u OpaiioB qucIiiei.

O030pbT Ha T€3M TEXHUYECKH CPE/ICTBA 32 MOJIOMAaraHe Ha XopaTa ChC 3PUTEHU YBPEKIAHUS
He e camouen. Jlopu camo ako ce mpocienu TEeXHUST Opoi CTaBa SICHO, Y€ Ma3apbT € HACHUTEH C
TEXHHYECKH CpEICTBa, HO TOBa HE € JOCTaThb4yHO. Te TpsbBa nga MOCTUTHAT OO TAXHOTO
MecToHa3HaueHue. Tyk e poJisiTa Ha AbpXKaBara, Aa TOAIOMAara XopaTa CbC 3pUTEITHHA YBPESKAaHUS, Thi
KaTo rojsiMa 4acT Te3H XOpa He Morat Jja CH MO3BOJIAT Ja 3aKyIsIT TaKuBa cpeacTBa. TyK He ce IpaBu
Iperjiesl Ha [IeHaTa UM, HO TS HUKaK He € Majika. ['oj1siMa 4acT OT Te3M CpeAcTBa He ce MPOMU3BEKAAT B
roJeMH CEpUHU, KOJTMYEeCTBaTa UM Ca OrpaHUYEHH, KOETO BOAM JI0 JOCTa BUCOKA IIeHA.

3akiIoueHne

[bppkaBaTa HU aOJUKMpa Ha MpPaKTHKa OT 3aJb/DKCHUATA CH KbM Ta3W COIMAJHA TrpyIa.
[IpoGieMuTe Ha HE3PSIIMTE CTaHAXa B MHOTO IO-TOJISIMA CTETEH TEXHW COOCTBEHHM MpOoOIeMH U Te
TpsAOBa J]a THPCST TAXHOTO PElIeHne ChC COOCTBEHU CHJIH, C IOMOIITA Ha Pa3IMYHU OpPraHU3aI[ul Ha U
3a He3psAIIM X0pa, Ha IPYTM UHCTUTYIIUHM HA FPAXKIAAHCKOTO OOIIECTBO, Ype3 KOUTO Jia OKa3BaT HATHUCK
WJIH TI0-TOYHO BJIMSIHUE BbPXY JIbp)KaBHATA MOJUTHKA U 110 TO3W HAYHMH CTHIIKA MO CTHIIKA J]a CE CTPEMST
Jla ToJoOPSIBAT COITMATHOTO TIOJIOKEHHE Ha XOpaTa OT Ta3u COLMAIHA IpyTa BKIFYUTEIHO U TIXHOTO
MOJIO’KEHHUE Ha Ta3apa Ha Tpy/a.

M3non3BaHa auTepatypa

1. Das, S., Chen, M. Yahoo! for Amazon: Extracting market sentiment from stock message boards,
Proceedings of the Asia Pacific Finance Association Annual Conference (APFA), Vol. 35/2001.

2. Cenosa, C. MeToau 3a U3BJIMYaHe HA MHEHHUS U 4yBCTBa OT TekcT. B: [Ipenu3BukarencTea npen
MH(QOPMALIMOHHHUTE TEXHOJIOTHH B KOHTeKcTa Ha "XopuzoHT 2020", CA- Ceumios, 2016.

3. French, Richard Slayton (23 March 1919). The Education of the Blind, a Critical and Historical
Survey with Special Reference to the United States of America (Thesis). University of California.

4. SiuYue-Ting, Ike Presley, Access Technology for Blind and Low Vision Accessibility Illustrated
Edition, Guide to Assessment, 2008

137


https://books.google.com/books?id=h71AAQAAMAAJ&q=%22The+Country+of+the+Blind%22
https://books.google.com/books?id=h71AAQAAMAAJ&q=%22The+Country+of+the+Blind%22
https://www.amazon.com/s/ref=dp_byline_sr_book_1?ie=UTF8&field-author=Siu+Yue-Ting&text=Siu+Yue-Ting&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Ike+Presley&text=Ike+Presley&sort=relevancerank&search-alias=books

"The Land of Blind". Animator.ru. - "The Country of the Blind".

Ike Presley, Frances Mary D'Andrea, Assistive Technology For Students Who are Blind or
Visually Impaired: A Guide to Assessment. llustrated Edition, 2012.

Roberto Manduchi, Sri Kurniawan, Assistive Technology for Blindness and Low Vision, 2017.

138


https://www.amazon.com/Ike-Presley/e/B002CX2WQI/ref=dp_byline_cont_book_1
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Frances+Mary+D%27Andrea&text=Frances+Mary+D%27Andrea&sort=relevancerank&search-alias=books
https://www.routledge.com/search?author=Roberto%20Manduchi
https://www.routledge.com/search?author=Sri%20Kurniawan

IMPOAYKTOBU KATEI'OPUU 3A XOPA CBC 3PUTEJIHU
YBPEXIAHUA

Enena ®uaunosa

JlokTopaHT, kareapa ,,udopmarmonnu texunonorun 1 komynukarmu, YHCC, efilipova@unwe.bg

Pesrome

B nacmoswama paspabomxa we npedcmasum pasiudHume npoOyKmogu Kamezopuu 3a Xopama cve
3pumennu ygpescoanus. Llenma e 0a uzeneuem copmyeprume, xapoyepHume cpeocmad, d0anmusHU CbOPbHCEHUSL
U NOMOWHU Cpeocmed ¢ NOMOWMA HA KOUMO He3pAwume Xopa Ouxa ce CHpasuiu ¢ exceOHesHume
npeousguxamencmsa u mpyonocmu. Llle npeocmasum u Hawa aemopcka Kiacuukayus Ha mesu cpeocmsd,
adanmupana KoM 6vacapcKume ycioeus u peatHocmu.

PRODUCT CATEGORIES FOR THE VISUALLY IMPAIRED PEOPLE
Elena Filipova

Abstract

In this paper, we will present the different product categories for the visually impaired. The aim is to
derive the software, hardware, adaptive equipment and assistive devices with which blind people would cope with
everyday challenges and difficulties. We will also present our author's classification of these funds, adapted to
Bulgarian conditions and realities.

IpoaykroBa 6a3a JaHHM U MPOAYKTOBH KATErOPHH 3a X0pa ChC 3PUTETHH YBPEXKIaAHUS CriopeN
American Foundation for the Blind Product

IIle ce cmpem Ha codTyepHHUTE, XapAyepHUTe HMHOOPMAIMOHHU TEXHOJIOTHH WM aJalTHBHU
ChOPBKEHHUSI M TIOMOIIHM CPEJACTBA B TOMOII Ha He3psmure xopa. Karo 0aza HU CIyKu
KaTeropu3alusiTa Ha IPOyKTUTE B TIOMOII] Ha XopaTa ¢ yBpeJeHo 3peHue oT American Foundation for
the Blind Product Search. M36pamu cme Tasu (oHAamus, Tl KaTO TSA € €IHO OT Hal-TIOMyJISIPHHUTE
CTPYKTYDH 3a MOMYJIIPU3UPAHE HA TIPOYKTHUTE 32 XOPa ChC 3PUTEITHH YBPEKIAHUS.

ITo-mony Ha KpaTKo ce JaBa MOSICHEHHE Ha OCHOBHHUTE KaTeropuu npoaykTh. Pazoupa ce Tyk
HE MOXCE M1a rOBOpI/IM 3a I/I3‘IepHaTeHeH U IIBJICH CIIMCBK Ha C'bIlIeCTByBaIHI/ITe UT TCXHOJIOTHUH,
aIaNITHBHU ChOPBKCHUS, TEXHHYECKH CPEJICTBA M MOOWITHH MPHIIOKEHUST KOUTO MOTAT Jia Ce U3MOJ3BaT
OT XopaTa ¢hc yBpeaeHo 3peHue. C ObP30TO pa3BUTHE W OymMa HA TEXHOJOTHMHUTE TO3HM CIHCHK CE
oboraTsBa IIOCTOSIHHO.

Ho mopu u Taka, ¢ TO3W OrpaHWYEH CIHCHK, SICHO C€ BIKIA OT IMPEIACTAaBEHOTO OT
AMEpUKaHCKHSI ChI03 Ha CIICMUTE, Ye MPOAYKTHUTE 3a MOJNOMaraHe Ha XopaTa ¢ yBpPeJICHO 3peHHUE ca
pasHooOpa3Hu W pa3paboOTeHH C WaeATa Ja MOKPWBAT TOJsAMa YacT OT HYXAWTe WM. B HacTosImara
pas3paboTKa He U3CiIeBaMe [IEHHN Ha IPOIYKTHTE, HO TPSIOBA J1a € SICHO, Y€ Thil KaTO TOBA Ca CIIEI[HATHO
pa3paboTeHn MPOIYKTH, KOUTO HE Ca MAacCOBO MPOM3BOCTBO, IICHATA UM € J0CTa BUCOKA.
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[peryien Ha mpoxykToBaTa kKateropus Ha American Foundation for the Blind Product Search:

IIponyxtu o kaTeropus

Accessible Mobile Apps

JocThHI MOOWITHH TTPIITOKEHUS

Accessible Software

Hoctwnen codryep

Audible and Tactile Signs and Warning Surfaces

3BYKOBM W  TaKTWJIHM  3HAlU U
MIpeIyIpeaUTETHH TIOBBPXHOCTH

4 | Braille Printers Bpatinosu npunTepn

5 [Braille Translators Bpaitbn npeBomaun

6 [CCTVs/Video Magnifiers Bupeonabmoenue / Buzeo iymarta

7 | Deaf-Blind/Multiple Disabilities I'myxo-cnenu / MHOKECTBO YBPEKAAHHS

8 |Digital Talking Book Players (Hardware) Urpauu ¢ nudposa Terpaaka (xapayep)

9 | Digital Talking Book Players (Software) ITneitbpu 3a mudposa kuura (cohryep)

10 [ Educational Technology O6paszoBaTesiHa TEXHOIOTHS

11 [ Electronic Notetakers (Braille) Enextponnu  Oenexnunn  (bpaitioa
az0yka)

12 | Electronic Notetakers (Speech) EnexTponnu GenesxHUIH (ped)

13| Games and Activities Urpu u geiinoctn

14

GPS (Hardware)

GPS (xapayep)

15

GPS (Software)

GPS (codryep)

16 | Household, Personal and Other Independent Living | JloMakuHCKH, JINUHK U APYTH HE3ABUCHMHU
Products MPOIYKTH 32 )KUBOT

17| Lighting OCBETJICHHE

18 | Low Vision Optical Devices ONTHUYHU YCTPOWCTBA C HUCKA BU3US

19

Miscellaneous Speech Products

Pa3nu npoaykru Ha peura

20

Optical Character Recognition Systems

OnTHYHN CHUCTEMHU 3a pas3lo3HABaHE Ha
CHMBOJIN

21

Refreshable Braille Displays

bpaiisioBun nucried ¢ BB3MOXKHOCT 32
0OHOBsIBaHE

22

Screen Magnification Systems

Cucremu 3a YBCJINYaBaHC Ha CKpaHa

23

Screen Readers

Yerell Ha eKpaHU

24

Speech Synthesizers

Peu CHUHTE3aTOpH

25

Windows-Based Tutorials

Windows-6a3upanu yporu

Ha 6a3ara Ha nHpOpManusTa 3a NPOLYKTUTE M CPEJICTBATa B IIOMOIIL HA XOpaTa ChC 3PUTEIIHU
yBpeXJIaHus, HanpaBeHa oT American Foundation for the Blind Product Search, me nmpaBum onwur 3a
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W3BEXKIIAHEe HA CTPYKTYpa ¥ Mojpea0da Ha Te3U TEXHOJIOTHH U TEXHOJIOTHYHH POYKTH, MOJXOIAIIA 3
HaImTe, OBITaPCKA yCIOBHSL.

3a10 e HeoOXOMMO TaKoBa MPEMOIPEKIaHEe Ha MPOAYKTOBUTE KaTErOPHHU, CIICHU(PHUYHO 32

HalIuTe YCJ'IOBI/ISI? HpI/I‘{I/IHI/ITC Ca HAKOJIKO:

1.bBrrapckuTe opraHU3ayK, 3aHUMaBALIUTEe C MPOOJIEMUTE Ha XOpaTa C YBPEIEHO 3pEHHUE

UMaT M3BECTHH TPAJUIUHA ¥ BB3MOXKHOCTH 3a paboTa ¢ YacT OT MpOAyKTHTe. ToBa € HeoOX0IuMo,
3aI0TO XOpaTa TPsiOBa Ja ce 00ydJaT B U3MOA3BAHETO HA HOBUTE TCXHOJIOTHH.

2. TeXHONOTMYHHUTE CpENCTBA W TMPOAYKTH 3a XOpa C YBPEAEHO 3peHHe TpsOBa ma ca

CbBMECTUMHU C TE€3U, KOUTO CC U3MOJI3BAaT B UKOHOMUKATA Ha CTpaHaTa HHU, 3a Ja UMa 663HpeH$ITCTBeH
TpaHC(bCp Ha JaHHU MEXKAY CUCTCMMUTE.

3. He na IOoCJICAHO MACTO 3HAYCHUC MMa U LICHATa Ha MPEAJIaranHuTe NpoOaAYKTHU — T4 TpH6Ba Ja

0bae choOpaseHa ¢ HaIlWs CTaHAAPT HA J)KMBOT U B3MOXXHOCTHUTE Ha Obarapckute rpaxznasu. Jlopu u
JbpKaBaTa Ja IIOANIOMara 3aKkyllyBaHETO Ha TEXHOJOTMYHU CPEICTBA 3a XOpara CbC 3PUTEIHU
yBpEeKIaHus, TPsIOBa a CHIIECTBYBA Pa3yMHO CHOTHOILICHHE MEXTy [IeHa — KaueCTBO — HEOOXOJMMOCT
ot npoxykra. [lonabpikaHeTo Ha OanaHc MEXIy Te3U TPU XapaKTEPUCTHKH € BaXKHO, 3a []a MOTaT Jia ce
YIOBJIETBOPST HYKIUTE Ha IIOBEYE XOPa OT Ta3K OOILECTBEHA IPyTa.

Hamrara aBTOpPCKa Knacn(bm(aum[ Ha OIPOAYKTHU U TEXHUYCCKU CPCACTBA 3a XOpa CbC 3pUTCIIHU

YBpPEXIaHHUA BKIIIOYBA!

1,1 HocTeiien codryep

1,2 OO6pa3zoBaTenHa TeXHOJIOTUS

1,3 | GPS (codryep)

1,4 bpaitsioBu npesoauun

15 Buneonabmonenue / Buneo nynara
1,6 CucreMu 3a yBeJIM4aBaHe Ha €KpaHa
1,7 Yeren Ha eKpaHU

1,8 Peu cunTezaropu

1,9 IInewspu 3a mudpona xaura (codrye

2,1 Bpaiinosu npuHTepn

2,2 Enextponnu 6enexuaniy (bpaiinosa a30yka)

2,3 Enextponan Genexxauny (ped)

2,4 GPS (xapayep)

2,5 Urpauu ¢ nmudposa Terpaka (xapayep)

2,6 ONTHUYHY CHCTEMH 32 pa3lo3HaBaHE HA CUMBOJIH
2,7 BpaiinoBu aucmiien ¢ Bb3MOXKHOCT 32 OOHOBSIBaHE
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AnantuBau ChopbKeHHS

AnantuBar CHOPBKEHUS

3ByKOBI/I 1 TaKTWJIHU 3HAU U MIPEAYNPEAUTCIIHU IIOBBPXHOCTHU

JoMakWHCKH, TUYHU U JPYT'H HE3aBUCHMH MTPOJIYKTH 32 KUBOT

OcBseTiieHne

OnTuyHu yCTpOP'ICTBa C HHUCKa BHU3U

IIponykTu Ha pedra

Nl O B~ W

['myxo-cnenu cbopbKEeHUsI / MHOKECTBO YBPEKAAHUS

3akiIouyeHne

TpsabBa ma ce orbenexu GakThT, Y€ AHEC PAAUKAIHO CE€ MPOMEHAT KAKTO OTHOIICHHWETO Ha
00IIECTBOTO KBM IpoOIeMHTe M BB3MOKHOCTHTE Ha XOpara ChC 3PUTENHHU YBPEKIAHWS, TaKa H
OTHOLICHUECTO Ha JiMlaTa OT Ta3u rpymna KbM CaMUTC ce6e CH, KbM CBOHUTC CO6CTBCHI/I BB3MOXKHOCTH,
KBM TSAXHOTO MSCTO B OOIIECTBOTO M B TEXHHUS COOCTBEH JKMBOT H B PEIIABAHETO HA TEXHUTE COOCTBEHU
npobOsiemu. Te Bede ce 4yBCTBAT KAaTO ITBJIHONPABHY TPAXKIAHN U M3UCKBAT JbprKaBaTa Jla UM oOpbIia
nogo0aBanio BHUMaHue. ToBa BHUMaHue TPsiOBa Ja ce U3passiBa B IPHKa 3a TEXHUTE NOTEPEOHOCTH U
MaKCHMaJHa IOJKpena 3a TpyA0Ba peaau3alus U UHTerpauus B 00IEeCcTBOTO.

Bcekn 4oBeKk ¢ HapyIIeHO 3peHHe MMa CBOsI YHUKAJHa XapaKTepHCTHKA OT MPO(hECHOHATHH
kauecTBa. OHOBAa, KOETO € BB3MOXHO 3a €IMH, MOXE J]a HE € BBb3MOXKHO 3a Jpyrure M 0OpaTHO.
TpynoBarta peanu3sanus € BbIIPOC Ha JIMYHA MOTHUBALKS, NPOecHOHaIHa TOAr0TOBKA, CIIOCOOHOCT 32
MHTETPAIHs B 0OIIECTBOTO U CIIPABsIHE C SKETHEBHUTE NPEIH3BUKATEIICTBA.
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Abstract

As data is becoming crucial for the efficient functioning of any organization, properly preparing it for
processing is also getting increasingly important. This article presents an outline of different data
preparation techniques, which can be defined in the context of machine learning. Overview of the
techniques in combination of algorithms and their specific requirements for the data they can work with
can server as basis of the interesting research task of finding automated solutions that not only enable
the use of software solutions, but also build complete solutions that support the detection of the potential
of the data and application of these techniques that can be automatically identified.

Automating data preparation might be one of the steps which ensures that the machine learning process
becomes quicker and more accessible. Using data preparation tools is a way to ensure more reliable
and accurate data. This article aims to create an overview of existing data preparation tools and
platforms. Different aspects of these platforms are considered, including data source compatibility, the
data preparation techniques it includes, possibilities for integration, data security etc.

Key words: Al, data preparation, data collection, data cleaning, data transformation, feature engineeri
ng, data labeling, data preparation platforms, automation

1.Data preparation

Data preparation is the process of transforming data in a way that is suitable for machine learning
and other processing purposes. This is one of the main prerequisites for achieving precise results when
dealing with machine learning and Al. Incredible amounts of data are being collected constantly, but a
lot of it contains inaccuracies, missing values, and outliers. Furthermore, nowadays a lot of the data
comes from many different sources. Finding a way to transform the data into a coherent and usable set
is crucial for the machine learning process.

Some of the steps of the process usually include collection, integration, cleaning, transformation,
etc. It may also include data labeling, validation, visualization, data enrichment, feature engineering.

Data collection

144



As previously mentioned, data is crucial to achieving precise results. Some important features of
data should be taken into consideration when choosing a data set to work with:

e Size. The size of the dataset is one of the main characteristics, and in general it is
considered that a simpler model which is used on a larger data set might do better than
using a more complex machine learning method on a small dataset.

e Reliability. Making predictions which can later be used is impossible without data that
is reliable. Unreliable data might include label errors, noise, or data that is not entirely
relevant to the project at hand. Other possible problems are duplicates, omitted values
etc.

e Feature representation. Some values in the data set might need to be normalized.
Handling outliers might also be needed.

Possible issues that might occur with data collection also include different biases. Reporting bias,
for example occurs when a data set only covers a fraction of the actual data. It can include citation bias,
language bias, location bias, outcome reporting bias etc. Selection bias is especially important when
talking about data collection — it occurs when proper randomization is not achieved during the data
collection phase.

Data might come from many different sources. It might relate to certain events, or it might be just
a snapshot of information. In general, data can be derived from sensors that collect information, tracking
social media, using surveys and forms, focus groups, transactions etc.

Data integration

Data integration is the process of combining data collected through different means. It usually
includes ingestion and transformation. The aim of data integration is to is to store the transformed data
in a data warehouse, data lake, or data lakehouse.

According to Qlik, there are five approaches to data integration. The following illustration shows
where they sit in the data management process:

The first part of the illustration shows that the data management process consists of data sources,
data processing, data storage and analytics/apps. Data processing includes:

e ETL — converts raw data through three steps — extracting, transforming, and loading. The
data is transformed in a staging area and then loaded, usually in a data warehouse.

e ELT — with the ELT process, data is first loaded and then transformed when it is already in
the target system.

o Data streaming — the data streaming process consists of constantly moving data in real-time
from source to target system.

o Application integration — application integration allows different applications to sync data
between each other.

o Data virtualization — similar to streaming, in the sense that it also delivers data in real time.
The difference is that data is delivered only when requested by a user or application.
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Fig. 1
Data cleaning

Data cleaning is the process of removing incorrect, duplicate or incomplete data from a data set.
As mentioned before, there is no exact way of cleaning data — it depends on the needs of the organization
and the specifics of the data. Nevertheless, there are a few main steps which are usually involved in the
data cleaning process:
e Removing duplicate data
Removing duplicate data can begin at data collection and transformation. When
combining data from different sources, duplicate data can be hard to avoid. Removing repeated values
is crucial to receiving accurate results.
e Removing outliers
Removing data that does not fit within the analyzed data when it’s the result of improper
data entry for example, this will improve the results from the analysis. However, the existence of an
outlier does not mean it is incorrect data that needs to be removed.
e Handling missing data
Many algorithms do not accept missing data, so dealing with it is crucial. Some options
of handling missing data are inputting missing data based on other observations or dropping
observations with missing values.
e Validation
Validating data includes making sure the data makes sense and confirming that it
follows the appropriate rules for its field.

Data transformation

Data transformation is a crucial step in the data preparation process for Al and machine learning
applications. It involves converting raw data into a format that is suitable for analysis, modeling, and
training machine learning algorithms. The goal of data transformation is to improve the quality and
relevance of the data for the specific tasks at hand. Here are some key aspects of data transformation in
the context of Al:
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Scaling

Scaling in Al data preparation refers to the process of adjusting the scale or range of numerical
features in a dataset to make them more suitable for machine learning algorithms. Many machine
learning models are sensitive to the scale of input features, and scaling is applied to ensure that all
features contribute equally to the model training process. Scaling helps in improving the convergence
speed and stability of certain optimization algorithms used in machine learning.

Normalization and Standardization

Normalization and Standardization is an approach to bring numerical features to a common scale.
This ensures that features with different units or scales do not disproportionately influence the model.
Often normalization and standardization are referred as main method for achieving data scaling.

Encoding Categorical Variables

Encoding Categorical Variables is an approach of converting categorical variables into a
numerical format that can be used by machine learning algorithms. This technique is used because
machine learning algorithms typically work with numerical data. In other words. encoding stands for
converting categorical data into a numerical format. Common techniques include one-hot encoding,
label encoding, or ordinal encoding.

Handling Outliers

An outlier is an observation in a data set that is distant from other observations. Outliers can
significantly impact the performance of machine learning models. Identification of such values is very
important. Various methods like trimming, winsorizing, or transformation can be applied to handle
outliers.

Discretization

Discretization is an approach to preparing data for machine learning that allows transforming
continuous variables, such as time, temperature, or weight, into discrete ones. Consider a dataset that
contains information about people’s height. The height of each person can be measured as a continuous
variable in feet or centimeters. However, for certain ML algorithms, it might be necessary to discretize
this data into categories, say, “short”, “medium”, and “tall”. This is exactly what discretization does. It
helps simplify the training dataset and reduce the complexity of the problem. Common approaches to
discretization span clustering-based and decision-tree-based discretization.

Dimensionality reduction

Dimensionality reduction stands for limiting the number of features or variables in a dataset and
only preserving the information relevant for solving the problem. This can be particularly useful when
dealing with high-dimensional data.Techniques like principal component analysis (PCA), linear
discriminant analysis (LDA) or t-SNE (t-distributed stochastic neighbor embedding) can be used.

Log transformation

Another way of preparing data for machine learning, log transformation, refers to applying a
logarithmic function to the values of a variable in a dataset. It is often used when the training data is
highly skewed or has a large range of values. Applying a logarithmic function can help make the
distribution of data more symmetric.

Data Imbalance
147



Data imbalance refers to a situation in a classification problem where the distribution of classes
in the training dataset is not equal. In other words, one or more classes have significantly fewer instances
compared to other classes. The approach of nadling imbalanced classes in classification tasks is very
important. Techniques such as oversampling, undersampling, or using different sampling strategies can
be applied to address class imbalance.

Handling Skewed Distributions

A skewed distribution, also known as asymmetry, is a statistical term that describes the shape of
a probability distribution. In a skewed distribution, the data points cluster more toward one side of the
distribution than the other, creating a tail that extends in one direction. This approach refers application
of techniques logarithmic or square root transformations to help make the data more symmetric and
improve model performance.

Temporal Data Processing

For time-series data, features like date and time may be decomposed into components such as
year, month, day, or hour. Lag features or rolling statistics can also be created to capture temporal
patterns.

Feature engineering

The scope of data transformation also included feature engineering. Feature engineering is more
than a transformation technique or a step in the process of preparing data for machine learning. Feature
engineering involves a combination of statistical, mathematical, and computational techniques,
including the use of ML models, to create features that capture the most relevant information in the data.

Model features are the inputs used by machine learning during the training process and they are
significant to the accuracy of the process. Feature engineering is a key part of preparing data for machine
learning. It consists of adding and constructing variables to a dataset to better understand the data and
achieve a better performance of the machine learning model. It is important to have knowledge of the
business problem, as well as the data source, to achieve more accurate results.

Feature engineering includes a few main processes:

e Feature creation — creating new variables.

e Transformations — transforming features from one representation to another.

e Feature extraction — selecting features from a dataset which will help find more
meaningful information.

e Exploratory data analysis (EDA)- exploring the properties of data to create new
hypotheses, find patterns, etc.

Feature engineering, if done correctly, can optimize a dataset to contain more important factors
which affect the business model.

Data labeling

In the context of machine learning, data labeling is the process of identifying raw data and adding
meaningful labels to it, in order for a machine learning algorithm to be able to learn from it. For example,
labels might indicate what a photo contains, what words are used in a recording etc. Data labeling usually
consists of users making judgements about unlabeled data. The algorithm then uses the labels provided
by humans to learn in a process called training.

148



2.Data preparation platforms

According to Gartner, data preparation tools help accelerate the delivery of curated data, allowing
the users to find anomalies in their data. Some popular data preparation platforms include:

Alteryx

Alteryx is a data analytics platform that provides automated data preparation and analytics with
the help of machine learning and Al. The platform allows the user to integrate different data sources,
and then build data pipelines to extract and load different sources into targets such as cloud data
warehouses or cloud data lakes. Alteryx provides the user with the ability to automate, document, share
and scale the data preparation process with low-code and no-code tools.

Talend

Talend is described as an end-to-end platform which combines data integration, data quality, and
data governance in a low-code tool. It can be deployed on premises, as well as in the cloud, multi-cloud,
or hybrid cloud. According to Gartner, Talend is focused on improved data quality, with the platform
allowing the user to measure the validity and completeness of datasets. The platform provides a browser
based self service tool which helps shorten the time it takes to clean data. It also lets the users automate
data preparation and turn it into a reusable process, using data from different sources.

Power BI

Power BI provides self-service data preparation capabilities. It uses dataflows to ingest, cleanse,
transform, integrate and enrich data from different sources — on-premise ones, as well as cloud based
ones, which includes Dynamics 365. These dataflows store data in Azure Data Lakes, which means
users can utilize Azure Machine Learning, Azure Databricks, and Azure SQL Datawarehouse for
advanced analytics. Nevertheless, Power Bl seems to be mainly a data visualization tool, with some
users suggesting it is better to prepare data as much as possible prior to loading it into Power BI.

RapidMiner

RapidMiner is an end-to-end data science platform which allows users to create machine learning
pipelines. RapidMiner allows for scaling from on-premises servers to cloud implementations. The
platform allows users to extract and transform data from many sources, which include PDFs,
spreadsheets and text files. RapidMiner works with both structured and unstructured data, with the
ability to automate data transformation tasks.

DataRobot

DataRobot Al Platform is a full Al lifecycle platform used for predictive and generative Al. It interfaces
with DataRobot Data Prep to assist with data preparation. Data Prep allows the user to explore the data,
with the ability to clean, combine and shape it in a proper format for machine learning. It offers a user
interface which visualizes the data in a spreadsheet style, requiring no coding.

Informatica Data Prep

Informatica Data Prep provides cloud data preparation capabilities with low-code/no-code on
cloud data warehouses. It provides a data catalog with metadata which can be useful in understanding
data. It also provides data profiling capabilities to find anomalies, outliers etc. The platform is also useful
for data transformation and enforcing data governance and compliance policies.
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3.Conclusion

Undoubtedly, the preparation of data for use in Al and Machine Learning is of utmost importance.

It demonstrates the serious number of techniques that are defined and the coverage of different aspects
of working with data. Clear definitions and desired end results are a good basis for seeking automation
of data preparation techniques, which in the context of large volumes of data is already a serious
necessity. The technological world offers a significant set of interesting solutions for automating
individual data preparation tasks or of the entire processes. The wide variety of algorithms and their
specific requirements for the data they can work with pose the interesting research task of finding
automated solutions that not only enable the use of software solutions, but also build complete solutions
that support the detection of the potential of the data and application of these techniques that can be
automatically identified.

10.
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Pe3rome

To3u HAay4eH ooxnao pa32ﬂeofcda 6b3MOJCHOCMUmME U nepcnekmusume 3a pasuiupiasane Ha
d)yHKquHCUZHOCmmCZ Ha MHQbOPMal{MOHHM cucmemu, Koumo u3noazeam 2jiacoe uHmequelZc. I nacosume
MexHOon02UlU CA OOKA3ANU CBOSAMA 3HAUUMOCT 8 CbBPDEMEHRHUA CeAMm, I’lpe()OCI”H(IG}llZKu y006€H HA4YUH 3a
KOMYHUKayus MeJ/Cdy xopama u mawurnume. ﬂomadbm 06pbu4a BHUMAHUE HA UHOBAMUBHU pEeULEeHUA U
mexHoiocuu, Koumo moezam oa Pasuiiupiam npuilodNCeHUAmMa U 6b3MONCHOCMUNME HA MAKUBA CUCMEMU.

Abstract

This scientific report examines the possibilities and prospects for expanding the functionality of
information systems that use a voice interface. Voice technologies have proven their relevance in the
modern world, providing a convenient way for humans and machines to communicate. The report
highlights innovative solutions and technologies that can extend the applications and capabilities of
such systems.

Ki11040BH yMU: INIaCOBH TEXHOJOTHUH, TTIACOBO PAa3lIO3HABAHE, INIACOB CUHTE3
JEL: O30, C88

BnBenenue

PasmmpsiBaneTo Ha BB3MOKHOCTUTE Ha MH(OpPMALMOHHA CHCTEMa 3a padoTa C IJlac € BayKHa
CTBIIKA B HANpebKa Ha TEXHOJIOTHYHHMS CBST U ITOJIOOPSBAHETO HA B3aUMOJICHCTBHETO MEXIy XOpaTa
¥ KOMIIOTpHUTe. BKiTtouBaHeTO Ha riacoBu WHTEpdelcH U 00paboTKa Ha riiacoBa MHPOPMAIUS MOXKE
Jla yBEJINYHN YI0OCTBOTO M e(hEeKTUBHOCTTA HA MHOXKECTBO HPHIIOKEHUS U CUCTEMHU.

Cuctemute 3a paboTa C Iy1ac ca BHYIIMTENEH MPHUMEP 3a WHTEIUIeHTHH HH(POPMALMOHHU
CHCTEMH, KOUTO C€ OCHOBABAT HA INIACOBM KOMaHIM M pa3lio3HaBaHe Ha TriacoBa MH(opmanus. Te He
caMO YyJI€CHABAT CXKCIHCBHHA KHMBOT Ha HOTpeGI/ITeJ'H/ITe, HO ChIIO TakKa HUMAT I'OJIAIM IIOTCHIHWAJI B
pa3HO00pa3HU 00JIACTH KaTO MEIUIIMHATA, 00pa30BaHUETO, OM3HECA U COIIMAIHATA MHTETPAIHs Ha XOpa
¢ yBpexxaanus. To3u JOKJIaa M3CIeaBa HACTOSAIIMTE M OBICIIM BB3MOXXHOCTH 32 paslIMpsBaHe Ha
(YHKIIMOHATHOCTTA HA TE3U CUCTEMH.

[Ipenu3BUKaTENICTBO B Ta3W 00JACT, KOETO € M3BBH OOXBara Ha JIOKJajJa, € BakHAaTa Tema
CBBp3aHA ChC CHUTYPHOCT M IIOBEPHTENHOCT Ha HH(popMmamumsaTa. TpsoOBa na ce oO0bpHE 0COOEHO
BHUMAaHHWE Ha CUTYPHOCTTA Ha riiacoBata MHQOpMAIKs U JIMYHUTE JaHHU Ha MOTpeOUTENNTe, OCOOCHO
NIPY ChXPaHEHUETO M 00paboTKaTa Ha YYBCTBUTEIIHU TJIACOBHU 3aIIHCH.
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I'macoBo pa3no3HaBaHe U CHHTE3
I'nacoso paznosnasane

'macoBoTO pasmo3HaBaHE € TEXHOJOTHs, KOSATO TI03BOJISIBA KOMITIOTBPHHUTE CHUCTEMH Jia
pa3ro3HaBaT W HMHTEPIPETHpPAT YOBENIKa ped. ToBa MpeicTaBisBa IPOLIEC HA AaHATU3UPAHE |
npeoOpa3yBaHe Ha TJIACOBUTE CUTHAIM B TEKCT WM JPYT BU MAITMHHO 00paboTBaeM M3XO/I.

H3non3BaHeTo Ha TEXHOJIOTUH 3a Pa3o3HaBaHE Ha ped MOXKe J1a O3BOJIM Ha HHPOpPMalMOHHATa
cucTeMa Ja mpeoOpa3yBa IJIacoBH KOMaHIH WU TNIACOBH 3aIllMCH B TEKCT, KOMTO Ciie]] TOBa MOXeE J1a
0b1e 00paboTBaH 1 aHanu3upan ot uHMGopMmanronnu cucremu ([1], [2]).

W3zcnenpanusata B o0nacTra Ha MalIMHHOTO OOydeHHME ca MO3BOJMJIM HAa CHUCTEMHUTE 3a
pa3lo3HaBaHe Ha ped Jia CTaBaT MO-TOYHH M IaNTUBHU. MIHTErprpaHeTo Ha HAPEIHAIN aJTOPUTMH 1
MOJIEJIM MOXeE J1a YBEJIMYU TOYHOCTTA TIPH Pa3II03HaBAHETO Ha Ii1ac. PasmmpsiBaHeTo Ha ciocoOHOCTUTE
3a paboTa ¢ pa3NnuYHy 31NN MOJKE J]a TIOBHIIH JOCTHITHOCTTA U YHOTpedara Ha IJIACOBUTE CHCTEMH I10
CcBeTa.

['macoBoTO pa3mo3HaBaHe € HANPEAHAIA TEXHOJIOTHS ChC 3HAYMTENICH TOTSHIMAI 33 pellaBaHe
Ha Pa3IMYHU MIPEAN3BUKATEICTBA U 32 TPEAOCTaBsIHE Ha PEJIHIia MOJI3H B pa3auyHu obxactu. Hskon ot
OCHOBHHTE LIEJIM ¥ MTPHUJIOKEHUS Ha TI1aCOBOTO pa3llo3HaBaHE BKIIIOYBAT:

e llogoOpsiBaHe Ha TOTPEOUTEICKOTO UIKHUBIBAHE;
e ABTOMaTH3MpaHe Ha MPOLECH M KOHTPOJ Ha YCTPOMCTBA Upe3 IIaCOBU KOMAH/H,
e OoOnexkyaBaHe Ha (PyHKIMOHAJIHM OTPAHUYCHHS HA XOpa ChC 3PUTEIHH, MOTOPHH WU JPYTH
YBPEKIaHUS,
VYiecHsiBaHE TPAaHCKPUNIKATA HA MEAULIMHCKH 3alTUCH U MTOJIIOMAaraHe 3IpaBeora3BaHeTo.
[TonoOpsiBaHe MynTHE3WYHATA KOMYHHUKAIMS U B3aUMOJICHCTBUE C TEXHOJIOTHUSTA.
W3znon3sane 3a OnomMeTpuyHa UISHTU(DUKAIMS U ayTeHTHKALWS Ha IOTPEOUTEINH.
H3non3Bane B 00pa30oBaTEIHU MPHIOKEHHS, KOUTO YJIECHSIBAT yUCHETO U KOMYHUKAIIHUATA.
I'macoBoTO pa3no3HaBaHEe CTUMYJHpPA pa3padOTKaTa HAa HOBH YCIYTH M MPHIOKEHUS, KOUTO
moto0psBAT €XKETHEBHUS KUBOT M OM3HEC TIPOIIECHTE.
OcBeH BCHYKO TOBA, INIACOBOTO Pa3lo3HaBaHe MPOIbIDKaBa a € (OKyC B MHOBAIIMUTE B 001acTTa
Ha U3KYCTBCHUA MHTCJICKT U MAaIIMHHOTO O6yquI/Ie, KaTo 1ieJjiTa € INIOCTUIraHe Ha 1mo-rojisiMma TOYHOCT U
e(EeKTUBHOCT B Pa3[I03HABAHETO HA PA3JINYHH €3ULHU U TUATICKTH.

I'nacoeé cunmes
I'macoBHAT CHHTE3 € TEXHOJIOTHsI, KOSATO Ce M3IT0JI3BA 32 TeHEPUpPaHe Ha W3KYCTBEHO Ch3JIaJICHU
TJIACOBU CHTHAIIM WK Ped MOCPEJACTBOM KOMITFOTHPHHU MPOTPAMH U CHCTEMH. T03M Mpoliec BKIIOYBA
npeoOpa3yBaHe Ha TEKCT WM jpyra Gopma Ha CUMBOJIHA MHPOpMaIHs B ayauo Gopmar, KOUTO clie]
TOBa MOJKE J1a O'bJIe M3TOBOPEH WK YyT OT XOpa Ype3 BUCOKOTOBOPUTEITH HIIH CITYIIAJIKH.
I'macoBHAT CHHTE3 MMHTHpPa YOBEIIKHS IJac M MOXE Jia C€ HM3MO0J3Ba 32 MHOXKECTBO IEJNH,
BKJIFOUHMTEITHO:
e llpenocraBsHe Ha ayquo KHATH W TEKCTOBE B ToBOpuMa (opMa 3a JHIa ChC 3PUTEITHH
YBpPEXIAHUS WU C TUCIIEKCHSL.
e PazpaboTka Ha TJIACOBM ACHCTEHTH W BHPTYaJTHH TOBOPHUTEIH, KOWUTO Jia MPEAOCTaBAT
nHGOPMAITUS | J]a U3BBPIIBAT 33]]a49X TOCPEICTBOM KOMYHHUKAIIHS C IOTPEOUTEIUTE.
e ['7acoBu OOSBIEHHS U PEKJIAMHU.
e llHTepaKTHUBHU IJIaCOBH CHCTEMU 3a O0YUYCHHE U 00pa30BaHHE.
e Ayaumo-cuHTE3 Ha JaHHH U WHGOpMAIHs 32 TOTPEeOIeHEe Ha METUITUHCKHU CHBETH, HOBUHAPCKH
MIPHUIIOKEHUS | JP.
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ChBpeMEHHHTE CHCTEMH 32 TJIACOB CHHTE3 c€ 0a3upaT Ha KOMIIOTHPHH allTOPUTMH U U3KYCTBEHU
HEBPOHHU MPEXH, KOUTO MOTaT Jla IMHTHAPAT PA3IMIHA WHTOHAIIUH, TOHOBE ¥ €MOIIMH B YOBEIIKHS
rJ1ac, IpaBeHKY T MO-HATYPAJTHU U MIPUSITHU 32 CIIYIIATEIIS.

[IpeoOpasyBanero Ha TeKCTOBa WHQpOpPManus B ayauo B €JHAa CHCTeMa MOXe Jaa Obae
peanu3upaHo IMOCPeACTBOM TitacoB cuHTe3aTop ¢ API 3a rimacoB cuaTe3. MuTerpupaneTo Ha APl 3a
TJIaCOB CHHTE3 MOXKE Ja MpeAocTaBu WH(GOpMAIUs Ha MOTPEOMTENUTEe Ha €QHa CHCTeMa dpe3 TJiac.
CuHTE3bT Ha pey Moke Aa ObJe M3MON3BaH, 3a Ja IMO3BOJM Ha CHCTEeMara Ja OTroBaps Ha
MOTPEOUTENNTE C TIIACOBH OTTOBOPH. T03M Mpoliec BKITIOYBA MTpeoOpazyBaHe Ha TEKCT B apTUKYJIHpaHa
ped.

Brpaxnanetro Ha eMOLMOHANIEH U3pa3 B TIACOBHSI CHHTE3 MOXKE /14 HallPaBU KOMYHHUKAIHUATA T10-
YOBEIIKAa M €MOIIMOHAIHO a/iekBaTHAa. KoMyHuKanusTa MexX Iy MOTPEOUTEINTE U CUCTEMUTE MOXE Ja
ObJie yJIecHeHa 1 UYpe3 Bb3MOKHOCTTA Ha MOTPEOUTENHTE Aa N30MPAT Pa3InIHA TIIACOBE 32 CUCTEMATa,
KaKTO M NEpCOHANM3AIMs Ha TJIaCOBUTE HACTPOMKH, TOH M CKOPOCT Ha PeuTa, KOMTO OTrOBapsAT Ha
texuure npeanountanus ([3], [4])

HNucTpymeHnTH U 0M0/IMOTEKH 32 IJ1aCOBO Pa3No3HABaHe
['1acoBoTO pasno3HaBaHe € MPOLEC Ha TpaHCGOpPMHpAHE HA H3PEYCHHE, MPOM3HECCHO Ha
YOBCIIKH TJ1aC, B TCKCT. ToBa e kr04oBa TCXHOJOTH, U3II0JI3BaHa B I''IaCOBU aCUCTCHTH, CUCTCMH 3a
HaBHUTalMs, COPTyEp 3a TPAHCKPHUIILUS U APYTH MPUITOKEHUS.
BonemuTe TEXHOIOTMH K MHCTPYMEHTH 32 IJIACOBO Pa3lI03HABAHE MPUTEKABAT XapaKTEPUCTUKU
Karo:
e Bucoka TOYHOCT NpHU pa3lO3HABAHETO HA pEYTa, KAKTO U NMOAJAPBKKA HA PA3IUYHU
€3MIIU, aKIIEHTH, a CHIIIO TAKA U HA JUAJICKTH.
o llo3BonsBaT 00paboTKa Ha ayAWo JAaHHHW B PEalHO BpPEeME M MOJABPIKAT IapalieTHa
00paboTka 3a Obp3 OTTOBOP.
e Pasmonarar ¢ BrpajgeHH npoGECHOHATIHH MOJCTH 32 pA3MYHU OO0JACTH KaTo
MeIWuIHA, GUHAHCH U IPYTH.
o Ilo3BOnmsBaT CH3IABAHETO HA MEPCOHAIM3MPAHH MOJCIH, KOMTO ce O0ydaBaT n1a
pas3no3HaBar crenu(UIHN TEPMUHH U U3Pa3H.
. Pazmmunn OCHOBH IINIAHOBEC, BKIIIOYHMTCIHO Oe3mIaTeH INIaH C OrpaHuvCH 6p0ﬁ
Oe3IIIaTHHU 3asBKH B Mece n Taqu)H 3a [10-TOJIEMH 00EMH.

Booewu uncmpymenmu u oudnuomexu 3a 21acoeo pasno3Hagane
Google Cloud Speech-to-Text:

o Ilnardopma 3a rmacoBo pas3no3HaBaHe, MPENOCTABSIIA BUCOKA TOYHOCT U MOAJPBKKA
Ha pa3u4Hu e3uiy. UHTerpupa ce ¢ odnaunute ycinyru Ha Google.

o Ilpennara 6e3miareH TeCTOB IEPHOA C KPEOUT 3a oTpediieHune Ha ycimyrute Ha Google
Cloud. Moxe na ce u3non3Ba Oe3uIaTeH NEPHOA, CIe] KOETO ce Hajara pasialiaHe
cniopen tapudute Ha Google Cloud.

Microsoft Azure Speech Services:

e (OOGsayHa yciyra 3a r1acoBo pasno3HaBane oT Microsoft. [Ipemnara Bb3MOXXHOCTH 32
pas3rno3HaBaHe Ha ped, KOHBEPCHsI Ha ped B TEKCT H 00PaTHO, KAKTO U ayJHO aHAIU3.

e JlecHO MOXe J1a ce MHTETpUpa ¢ IPYTH YCIYyTy B o0navHarta mardgopma Ha Azure, Kato
Azure Cognitive Services u Azure Logic Apps.

e Azure Speech SDK npenocrasst 6e3miaTeH IIaH ¢ OrpaHUYeH Opoil 3asBKU B Mecell.
Wma v 1ombIHATENHN Tapru(H 3a MO-TOJIEMH 00eMHU.
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IBM Watson Speech to Text:

e CucremMa 3a TJAacOBO pa3lo3HaBaHe, H3MON3BANlA TEXHOJOTHMH Ha W3KYCTBEHHUS
unrenekT. [IpenocraBs API 3a uHTerpanms B pa3anyHy MPUIOKCHHUS.

e [IBM Watson npejyiara Oe31uiaTeH IiIaH ¢ OTpaHUYCHHUE Ha OpOs Ha 3asIBKUTE B Mecella.
HeoOxonnma e perucTpaius ¥ U3MoN3BaHe Ha KITFOYOBE 3a JIOCTHII.

Amazon Transcribe:

¢ VYciyra 3a aBTOMaTHYHO TJacOBO pasno3HaBaHe oT Amazon Web Services. [Togaspxa

Pa3IMYHHU €3UIU U TIPEJOCTaBS B3MOXHOCTH 32 TPAHCKPHITIUS Ha ayanodaiinose.
Dragon NaturallySpeaking:
e Ilponykr na Nuance Communications, mnpeiarain; TOYHO M OBP30 TIJIACOBO
pasno3HaBane. M3non3Ba ce B MEAUIIMHCKY, TIPABHU U IPYTHU MPO(ECHOHAIHYU CPEeIu.
Hsaxon komnannu npenoctassat 6e3mnatHu APl ycnyru 3a riiacoBo pa3no3HaBaHe ¢ ONpeAeIeHH
orpaHnueHus. BaxHo e na ce oTOenexu, ue Oe3IIaTHUTE TIAHOBE OOMKHOBEHO MMAT OTpaHH4eH Opoii
3asBKM B Mecella WM TPeNocTaBAT 0a30BU (yHKIMOHaTHOCTH. Hskonko TakuBa OesriatHu API
YCITYTH:
Wit.ai:

e Wit.ai e uiarpopMa ¢ OTBOpEH Koj, ympapisBaHa oT Facebook, 3a oOpaboTka Ha
ectectBeH e3uk (NLP), kosito mpenocras API 3a riracoBo pa3no3HaBane u 00paboTKa
Ha TEKCT.

e IlpenmocraBs OesluiaTeH IUIaH C OTpaHHWYEeHHUE Ha Oposi Ha 3asBKUTE W oOeMa Ha
oOy4eHue.

PocketSphinx:

e PocketSphinx e 6ubaroTeka ¢ 0OTBOPEH KO/ 3a TJIaCOBO pa3lo3HaBaHe, MpeAHa3HaueHa
3a BrpaJicHd CUCTEMHU U YCTPOMCTBA C OTpaHUYCHH pecypcu. ToBa € yacT OT mpoekra
CMU Sphinx (Carnegie Mellon University Sphinx), koiiTo ce 3aHUMaBa C
pa3paboTBaHETO HAa TEXHOJIOTHH 32 aBTOMATHYHO pa3Mo3HABAHE HA pey.

o Ilpoextupan na Obae Jiek U epeKTHUBEH, MOAXOMASII 32 BrpaKJIaHEe B YCTPOMCTBA C
OTpaHUYCHH PECYpCH, KAaTO HampUMep MOOWIIHU YCTPOMCTBA W BTPaJiCHH CHCTEMH.
[MoaxomsAn 3a Brpax/aaHe B YMHH YCTPOUCTBA, KOMTO M3MOJI3BAT TJIACOBH KOMAaH/IU 32
yIpaBJieHUE.

o T[lo3BonsBa oduiaiiH paboTta, KaTo HE M3UCKBA MIOCTOSIHHA BPB3Ka C HHTEPHET.

CMU Sphinx (Sphinx-4):

e Cucrema 3a TJIacOBO pa3ro3HaBaHe, pazpadoreHa ot KapHeru-MenbH YHUBEPCUTET.
Sphinx-4 e ¢ oTBOpeH KO/ U MPeJ0CTaBsi I'bBKABOCT, HO pa3paboTYMIUTE TPsiOBa 1a
uMar To3HaHWsS B Java 3a ONTHUMAaIHO H3mon3BaHe. [IpefocTaBs WHCTPYMEHTH 3a
W3CIIEI0BATENH U pa3pabOTUHIIH.

SpeechRecognition (Python 6ubnuoTeka):

e IlIpocra u necHa 3a u3NoN3BaHe OMOIMOTEKA 3a TJIACOBO PA3MO3HABAHE B MPOTPAMEH
e3uk Python.

e Tazu OubnMOTEKa M3MONI3Ba pa3nuuHK back-end ABUTaTeny 3a rIacoBO pa3lo3HaBaHe,
kato Google Web Speech API, Sphinx, Microsoft Bing Voice Recognition u apyru.

e SpeechRecognition ce mpenocraBs mox mauuensa Apache 2.0, koiito mo3BoisiBa
CBOOO/IHO M3IIOJI3BaHE M TIPOMSIHA Ha KOJA.

Kaldi:

e OrtBopena miuardopMa 3a IJIaCOBO paslO3HaBaHE, pa3padOTeHA OT YHHMBEPCHTETa B

JIxoHc XONKHHC. C aKIIEHT BbPXY WHOBAIIMH M €()EKTHBHOCT B 00Y4YEHHETO Ha MOJICITH.
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Mozilla DeepSpeech:
e DeepSpeech ma Mozilla € mpoekT ¢ OTBOpeH KO, HaCOYEH KbM pa3pabOTBAHETO HA
CHUCTEMa 32 aBTOMAaTUYHO pa3no3HaBaHe Ha ped (ASR).
e IsmomsBa DeepSpeech monen, 6a3upan Ha pekypeHTHH HeBpoHHH Mpexu (RNN),
KOETO MO3BOJISIBA HA CHCTEMATa Jia yJIaBsl CJI0XKHU 3aBHCHMOCTH B PeUTa.
e Ta3m cucrema e paszpaborena or Mozilla m n3momsBa DeepSpeech apxurekrtypara,
KOSITO € OCHOBaHa Ha peKypeHTHU HeBpoHHH MpexH (RNN) u e HampaBeHa ¢ 0TBOpeH
KOJI C IIeJT IPEJ0CTaBsSHE HAa CBOOOIHO HAIMYHU CPENICTBA 32 TI1aCOBO pa3lo3HABAHE.
e Moxe 51a ce U3Mmo3Ba ¢ 00y4eH MOJIEN WK Jja c€ 00y4dd COOCTBEH MOJIEIN.
Te3u TeXHOJIOTUU U HHCTPYMEHTH MPEIOCTaBT MIMPOK CIIEKTHP OT Bb3MOXKHOCTH 32 pa3padoTKa
Ha TPWIOKEHUs, KOWTO H3IOJI3BAT TJIACOBO pAa3lO3HaBaHE, HE3aBHUCHMO Jald cTaBa BBIPOC 3a
Ch3IaBaHe Ha IJIACOB ACHCTEHT, TPAHCKPHUIIIUS Ha ay o, Wi apyru npuioxenus ([5], [6]).

HNHcTpyMeHTH M OMOJIMOTEKH 32 IJ1aCOB CHHTE3
['MacoBusT cHHTE3 € MpOLEChT Ha TCHEpUpaHEe Ha M3KYCTBEHH TIJIaCOBE WM ped d4pe3
KOMITIOThpHU mporpamu u cuctemu ([7], [8]). Ta3u TexHomorus uMa pasiTUYHH TPUIOKEHHS,
BKJTFOUHMTEITHO TJIACOBH aCUCTEHTH, ayIN0 KHUTH, CUCTEMH 3a HaBHUTAIMs U Apyru. Hsaxoun ot BogemuTe
TEXHOJIOTHH ¥ MHCTPYMEHTH 3a IJIaCOB CHHTE3 Ca.
Google Text-to-Speech:
e Oobnauna yciyra ot Google, koaro mpeobpa3yBa TeKCT B riiacoB curHai. lIpemmara
Pa3IMYHM TIIaCOBE U IOUTbPKa MHOTOE3MUHE.
Amazon Polly:
e VYcuyra 3a rnmacoB cuHTe3 oT Amazon Web Services. IlpexocraBs romnsim Habop oT
TJIACOBE U OTIIMH 32 MEPCOHATHM3AIIHS.
Microsoft Azure Text to Speech:
e (OGnayHa ycmyra, mpefoctaBeHa oT Microsoft Azure, kosTo mpeoOpazyBa TEKCT B
rinacoB curHai. Ilomgappika HIKOIKO €3UKa U TIIacoBe.
IBM Watson Text to Speech:
e Cucrema, M3MOJI3BAINA TEXHOJOTMM HAa W3KYCTBEHMsI MHTEIIEKT, KOSITO mpeoOpa3yBa
TeKcT B ped. [IpenocTaBs Bb3MOKHOCTH 32 TIEPCOHAIN3AIINS HA TJIACOBETE.
Nuance Communications:
o Kommnanus, KOsTO mpeaiara pa3iHyHU MPOJYKTH 3a TJIaCOB CHHTE3, BKJIFOUHTEIHO
Dragon NaturallySpeaking u qpyru HHCTpYMEHTH 3a IJ1acoBa KOMYHHKAIIUSI.
Festival Speech Synthesis System:
e OTBOpEeH MNpPOEKT, KOWTO MpPEJOCTaBs TIJIaCOB CHHTE3 B peaiHo Bpeme. Yecto ce
U3I10J13Ba B HAYYHHU U 00Pa30BaTEITHH PHIIOKEHHS.
CereProc:
o Komnanus, cienpanu3upana B I7acOB CHHTES, TIpeIaramnia IepCoHaTM3HPaHH TI1acOBE
U YCIIYTH 32 KJIMEHTH.
Neospeech:
o KowMmnanus, KOSTO mpeyiara CUCTEMH 3a TJIACOB CHHTE3 ChC CHHTETHYHH TJIACOBE,
KOMTO ca OJIM3KH JI0 YOBEUIKHUTE.
ResponsiveVoice:
e VYe0 Ga3upaH MHCTPYMEHT 3a IJIACOB CHHTE3, KOWTO MOXKe J1a ObJie JIECCHO MHTETpUpaH
B ye0 CaliTOBE U MPUIIOKCHUSL.
eSpeak:
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e KoMmakreH ¥ OTBOPEH MHCTPYMEHT 3a IJIaCOB CHHTE3, KOWTO ce (OKycHupa BHPXY
MPOCTOTAa M €PEKTUBHOCT.
['1acoBUAT CHHTE3 Ce pa3BUBa ObP30, M TE3M TEXHOJOTHH MPEIOCTABSAT IMUPOK CHEKTBD OT
BBb3MOKHOCTH 32 TPWIOKEHHS B pPasIMYHA OO0JACTH, BKIIOYUTEIHO BHPTYalHH aCHCTEHTH,
obpa3zoBanue, pa3piaedenust 1 MHoro apyru ([9]).

3akiaiouenue

PasmmpsiBaHeTo Ha BB3MOXKHOCTHTE Ha MH()OPMAIMOHHA CHCTEMa 3a padoTa ¢ rjaac MOXe aa
o 00py MOTPEOUTEICKHS OIMUT, Ja YBENWYM ¢(PEeKTUBHOCTTA M Ja Ch3[aJ¢ HOBH BB3MOXHOCTU 3a
OusHeca.

TeXHOIOTHYHUTE MHOBAIHH, 00CHACHH B HACTOSIIHUS TOKJIa/I, IPEIOCTABIAT OCHOBA 3a OBbACIICTO
Ha IJIaCOBUTE CHCTEMH M TSAXHATA POJIL B CbBPEMEHHHUS CBST.

To3u K0KIa] € caMo Havyallo Ha pasriiekAaHeTo Ha TeMaTa 3a CHCTeMH 3a paboTa C ri1ac ¥ MOKe
Jia TIOCTY KK KaTO OTIpaBHA TOYKA 32 JOMBIIHUTEIIHU M3CIICIBAHHS U HHOBAIIUH B Ta3u 00AaCT.
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APXUTEKTYPA HA UHOOPMAIIMOHHA CUCTEMA 3A PEAJIHU 1
CUMYJIMPAHU CTOMHOCTH HA 10T YCTPOMCTBA

Anexcanabp TaHeB

XoH.ac B karegpa ,, M iudpopmarmonHu rexnonoruu U komyHukanun'‘, YHCC
e-mail: atanev@unwe.bg

Pe3rome

To3u 0oknao npedcmass u3cied8ane Ha NONYIAPHU 0OIaUHU naam@opmu 3a 0opabomra Ha OAHHU OM
IoT ycmpoiicmea u npoexm Ha apxumexmypa 3d UHOOPMAYUOHHA CUCHEMA, NPEOHA3HAYEHd 3a
ynpasieHue Ha peanHu u cumyaupaunu cmounocmu, 2ewepupanu om loT ycmpoiicmea. IoT ucpae
KAIOY08A POSL 6 CbBPEMEHHUME MEXHOA02UU, KAMO CEeH30pume U YCmpoucmeama cvoupam 2oiemu
obemu dannu. Basicho e da ce cv30ade eghekmuena ungopmayuonua cucmema, Kosmo oa obpabomea,
VAPAGAS8A U AHATUUPA MO3U NOMOK om danHu. [Ipedcmaesm ce HAKOU OM NPeou3sUKAMenICmeama
nped noO0OHU cucmemu, KAKmMo U 8b3MONCHUME NOOX00U 30 PEUld8aHemo um.

KarouoBu nymu: undpopmaimonta cucrema, 10T yerporicTea

JEL: L86

BnBenenue

HNudopmarnmonnure cucremu ¢ 10T (MHTEepHET Ha Hemara) ycTpoiicTBa ca MHOTO aKTYalHU U BCE
HOBeUe HABIM3aT B HALIETO exeqHeBue. [IpuunHara 3a TokoBa OBP30TO MM pa3NpOCTpaHEHHUE €, U
XopaTa oOpbBIIaT BCE MO-TOJISIMO BHUMaHHE Ha KaueCTBOTO HA JKMUBOT, & CHBPEMEHHHTE TEXHOJIOTHUH
OCHUTYPSIBAT TOJIEMH BH3MOKHOCTH 32 HETOBOTO MOJI00psIBaHE.

[Ie OBbIAT MOCOYEHH CaMO HAKOJIKO IPUMEpPA, TIPH KOUTO CUCTEMHUTE, CBbP3aHu ¢ BrpajaeHu 10T
YCTPOMCTBA MOBAMUraT KAYeCTBOTO Ha KMBOT HA MHOT'O BUCOKO HHUBO.

e Ha mppBO MACTO € YOBEMIKOTO 3/paBe M XHUBOT. |0T ycTpoiicTBa mpuKperneHn KbM YOBEK H
CBBp3aHU ChC CHOTBETHATA CUCTEMA, MOTaT Jia HaOJI0AaBaT U MOJIbPKAT YOBEIIKHS TOHYC U
3/IpaBe, AOpH Ja yNpaBisiBaT TakuMBa 3a0oisiBaHHUA KaTo AMA0ET, BUCOKO KPHBHO HAJSTaHE,
THPEOTOKCHKO3a U JIp.

L4 Ha ciaeaBamo MACTO Cpea MpUMEPUTE, IIPU KOUTO CUCTCMHUTC, CBbpP3aHU C BIPaJCHU loT
yCTpOﬁCTBa IMOBJAWIaT HA MHOI'O BUCOKO HMBO Ka4€CTBOTO Ha )KUBOT MOXKEC ou e JOMBT. XopaTa
MOrat Aa MHCTAJIHUPAT B JOMOBETC CH, ABTOMATU3UPAHU NICUKH, XJIAJWIHUIU U IIP. JOMAIIHA
yp€au, KaKTO U CUCTEMHU 3a CUTYPHOCT WJIM BUPTYAJIHU ACUCTCHTH.

e B cdepara Ha obciyxBanero. 10T ycrpoiictBa morat na ce uncramupar B MOJI, marasunu,
0aHKH, pECTOPaHTH, 32 J]a YJIECHAT IUIANAHEeTO, KaTo ce Ja/ie Bhb3MOKHOCT Ha Xopara caMu Ja
M3BBPINBAT IUIAIAHE WM APYTU JAEWHOCTH, 0€3 3aIBIDKUTETHOTO HAJTMYUE HA MOCPEIHUK 3a
Tutamade (Kacuep).
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e Oducu. IoT ycrpoticTBa B opucuTe MOrar Jia ClIOMOTHAT 3a YIIPAaBJICHUE ChXPAHCHUETO Ha
EHEepTHs WU 3aIKTa Ha CTPAINTE.

e IIpousBoxactBoTo. I0T ycTpoiicTBa B pa3iadHU MPOU3BOACTBEHH (DUPME U OPTaHU3AIUH MOTAT
Jia crocoOCTBAT 32 ONTHMHU3UPAHE U3MOJI3BaHETO Ha 00OPYABAHETO M MHBEHTApA, J1a 00JIeKYaT
YOBEUIKHS TPYJI Ype3 BKIIOYBAHE HA arperat H mp.

e IIpeBo3Hu cpencTBa | rpajacka cpeaa. 0T ycrpolictBaTta MOTaT Jia IOMOTHAT C MOJAPHIKKA,
Oa3upana Ha ChbCTOSHUETO, TPOEKTHPaHe, 0a3upaHo Ha yrnoTpedara Ha aBTOMOOMIIN U KAMHOHH,
KOpaOH, caMOJIeTH W BIIAKOBE, XKEIE30MbTHU JIMHWUHU, aBTOHOMHH IPEBO3HU CPEICTBA HIIH
HaBHralys 3a nonetd. [oT mpumoKeHusTa MOraT Jia BKIIOUBAT MApIIPYTH3UPAHE B PEATHO
BpeMe, CBbP3aHa HABUTAIIMS WM MIPOCIIEIABAHE HA MPATKH.

B To3u gokmam ce pasriekiaTr MOMYJSpHH OOJIaYyHM YCIOyrd 3a oOpaboTka Ha jmaHHu oT 10T
YCTPOMCTBA, KIIFOUOBH aCTICKTU HAa apXUTEKTYpa Ha MH(OPMAIMOHHA CUCTEMA 3a PEATHU U CUMYJTUPaHU
croiinoctn Ha loT ycTpoiicTBa, HEOOXOAMMOCT OT KOMYHHKAIIMOHHH IPOTOKOJIH, CHTYpPHOCT,
yIOpaBJicHHEe Ha JAaHHU W BB3MOXKHOCTH 3a pasmmpenue. [Ipe/iokeHata apXuUTeKTypa Ha
MHGOPMAITMOHHA CHCTEMa MPEJICTABIsIBa HHOBATUBCH U ISUIOCTEH IOJIXO0/ 32 yIPaBJICHHUE Ha TJAHHU OT
IoT yctpoiicTaa.

Oo6saynm ycayru 3a oopadoTka Ha 1annu oT 10T ycrpoiicTBa

Ob6naunute yciayrum 3a oOpaborka Ha nmaHHu ot loT yctpoiicTBa mpenmocraBsaT minardopmu 3a
CbXpaHEHHE, aHAllM3 W YIpaBJeHWE Ha rojeMd O0EMH OT AaHHH, TeHepupaHu oT pasznuuHu [oT
ycrpoiictBa. Te3u yciuyrm 4Yecto ce HU3Mona3BarT 3a o0paboTKa Ha JaHHM B PEATHO BpeMme,
MaiadupyeMOoCT U LIEHTPATM3UPaH TOCTHI 10 HHPOPMAIIHATA.

Ob6nayanre mIaTGOPMH MPETOCTABAT BH3MOKHOCTH 3a Obp3a U edeKkTHBHA 00paboTKa HA JaHHU B
peaHo BpeMe, KOETO € OT ChIECTBEHO 3HAUCHUE 32 NIPUIIOKEHNUS, KOUTO U3UCKBAT ObP3 OTTOBOP, KaTo
HanpUMep MHTEIUTeHTHN CUCTEMH 3a YIpaBJIeHue Ha TpaduKa, MOHUTOPUHT Ha 3paBHOTO CHCTOSIHUE
u IIp..

OO6nayHNUTE YCIIyry MO3BOJIIBAT JIECHO MallabMpaHe Ha PECypCUTE B 3aBUCUMOCT OT 00eMa Ha JaHHUTE
ot loT ycrpoiictBata. ToBa € BaxXHO, Thil KaTO OPOST Ha YCTPOHCTBATa M 00EMBT Ha JAHHUTE OT TIX
Morat 3Hau4UTeHO /1a CE€ YBEIUYaT ¢ BPEMETO.

To3zu Tun nnardopmMu NpeAoCTaBAT LEHTPATU3UPAH JOCTHII U yIIPaBJIeHUE HA JAHHUTE, KOETO YJIECHIBA
aJMHUHHUCTPUPAHETO M MOHMTOPWHIA Ha IUIOCTHaTa cucTreMa. 103M TMOAXOJN OCHUTYpsiBa IO-JIeCHa
MHTErpalys Ha HOBU YCTPONCTBA U MpUJIOXKeHUs. Te3n ycnyru 0OMKHOBEHO MpeaaraT HHCTPYMEHTH
3a aHaJIM3 ¥ BU3yaJu3auus Ha JaHHU, KOUTO MOTaT Ja IOMOTHAT B U3BJIMYAHETO Ha LIEHHA HH(OPMaLUs
0T rojemMuTe o0eMu aHHu, choupanu ot loT ycrpoiicTBara.

Takupa HJ'IaT(l)OpMI/I OOMKHOBEHO BKJIIOUBAT Brpa€cHu MCPKH 3a CHUT'YPHOCT, KAaTO KPUIITHPAHC Ha
JaHHUTE, KOHTPOJ Ha AOCTbhIIa U CUCTEMH 3a MOHUTOPUHI' Ha CB6I/ITI/I$IT3, KOC€TO € OT ChIICCTBCHO
3HAYCHUC 3a 3aliuTa Ha 4YyBCTBUTCIIHATA I/IH(l)OpMaI_II/IH. Ilo3BoisiBaT J1eCHO BHCJPABAHC Ha HOBU
(l)yHKI_II/IH )51 06HOBJ'I€HI/I$I, KOC€TO € BAXXHO B JWMHaMHU4YHaTa o0yacT Ha IOT, KbACTO TCXHOJOTUUTE U
HN3HUCKBaHUATA IOCTOAHHO C€ IIPOMCHAT.

[Nomynspuu o6naynu muatdopmu 3a 00padoTka Ha ganHu ot loT ycrpoiictBa ca Amazon Web Services
(AWS), Microsoft Azure, Google Cloud Platform u apyru. M300pbT Ha KOHKpETHA TIaThOpMa 3aBUCH
OT HYXKAUTE, OU3HEC [IEJIUTE U PEANOYUTAHUITA HA opraHu3aiusrTa.[1]

AWS
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Amazon Web Services (AWS) mpenocraBs oOmmpeH HaObOp OT yCIyTH, KOUTO C€ H3IOI3BAT 3a
00paboTKa Ha TaHHU OT yCcTpoiicTBa 3a MHTEepHeT Ha HemaTa. Hsakon ot kimrogoBuTe yeayru Ha AWS,
KOHMTO C€ M3IMOJI3BaT 3a To3H Tull obpadboTka ca AWS loT Core, Amazon Kinesis, Amazon S3 (Simple
Storage Service), AWS Lambda, Amazon Redshift, AWS Glue u Amazon SageMaker.

AWS IoT Core e yciyra, KOsITO O3BOJISIBa CBBP3BAHETO U ynpasieHreTo Ha MuioHu [oT ycrpoiicTBa
B obOnaka. [IpemocraBsi CUTypHOCT, MamabMpyeMOCT UM BB3MOXHOCTU 32 OOMEH Ha JaHHH MEXKIy
yCTpoiicTBaTa u odJaxa.

Amazon Kinesis e cemeiicTBO OT yciuyru 3a 00paboTka Ha motounu AaHHH. Bmousa Kinesis Data
Streams 3a crOupane u 00padboTka Ha moTouHu nanaH, Kinesis Data Firehose 3a mperoc Ha ganau KbM
pasnmuunn AWS ycnyru, u Kinesis Data Analytics 3a aHani3 Ha JaHHH B PEATHO BpeMe.

Amazon S3 npescTaBisaBa 00EKTHO ChXpaHEHHE, KOSTO MPEAOCTaBS Bb3MOXKHOCTH 32 ChXPaHEHHE Ha
nmauau ot 10T ycrpoticTa. [loTpeOuTennuTe MoraT Ja U3MOJA3BaT PA3IUYHU KJIACOBE Ha ChXPAHCHUE B
3aBUCHMOCT OT M3WICKBAaHUATA HA TAXHATA aPXUTEKTypa.

AWS Lambda e cbpBbpHa yciryra 3a U3IbJIHEHHE Ha KOJI B peakius Ha chOuTHs. MoKe 1a ce n3Moi3Ba
3a 00paboTka Ha crOuTHs ot [oT ycTpoiicTBa, 6€3 a ce Hamara moAIbpKaHe Ha HHPPACTPYKTypa.

Amazon Redshift e yciyra 3a ynpaBieHre Ha aHAIUTUYHHU JaHHU, KOSTO € TOAXOIAINA 32 aHAIU3 Ha
rosniemu JaHuu ot IoT ycrpoiicTBa.

VYcnyrara 3a uzBnu4ane, Tpancopmupane u 3apexxnane (ETL) Ha nanHu, KogaTo npeanmarat Amazon e
AWS Glue. Moxe n1a ce m3moi3Ba 3a MOATOTOBKA M 00pabOTKa Ha JaHHU OT Pa3IWYHH W3TOYHUIH,
BiirountenHo [oT ycTpoiicTsa.

Amazon SageMaker mpk € yciyra 3a MalldiHHO OOy4YCHHE, KOSATO IMpeaocTaBss HHOPACTPYKTypa 3a
o0Oy4yeHHe U pa3BUTHE Ha MOJIENIN, KOUTO MOTAT JIa Ce M3IOJI3BAT 3a aHaNu3 Ha 1aHHu oT [oT ycrpolicTaa.

Azure

Microsoft Azure cwI110 TipegocTaBst OOMMPEH HAOOP OT YCIYTH 32 00paboTKa HA TaHHU OT YCTPOKCTBA
3a I/IHTepHCT Ha HCIIaTa. Hsxown oT ximrogoBuTE YCJIyru Ha AZIII‘G, KOHTO C€ HU3II0JI3BAT B TO3U KOHTCKCT
ca Azure loT Hub, Azure Stream Analytics, Azure Blob Storage, Azure Functions, Azure Time Series
Insights, Azure Machine Learning, Azure Synapse Analytics.

Azure 10T Hub e ycmyra, xKosTo MO3BOJSIBA CBBP3BaHETO W ympaBieHunero Ha IoT ycrpoicTaa.
IIpenocTaBs CUTypHO TpenaBaHe Ha JAHHA M BBH3MOXXHOCTH 32 OOMEH Ha CHOOLICHUS MEXKIy
YCTPOMCTBA U OOJaKa.

Azure Stream Analytics ciyxu 3a aHaIM3 Ha MOTOYHM JaHHH, KaTo MOIbpKa 00paboTKa Ha JaHHH B
peanHo Bpeme. M3mnon3Ba ce 3a U3BNHUYaHe HA 3HAHUS OT MOTOYHU JaHHU oT 0T ycTpoiicTsa.

Upes Azure Blob Storage e oprannszupano 00eKTHO ChXpaHEHHE, MOJXOASIIO ChIUIO H 38 ChXPAHCHUE
Ha gaHHu OT loT yctpoiictBa. [loTpebutenuTe Morar Ja W3MON3BAT PAa3UYHM Taka HapeYeHU
,»TEMIIEpaTypHH * KJTACOBE 32 ONTHMU3AIINS Ha Pa3XOuTe.

Azure Functions e cbpBbpHa Cityra, KOSTO MO3BOJISIBA U3IMBIHEHHETO HAa KO B PEaKIs Ha ChOUTHS.
Moxe na ce u3mos3Ba 3a 00paboTka Ha crouTus oT loT ycTpoiicTBa 6e3 HyXJa OT MoJIbpKaHe Ha
MH(paCTPyKTypa.

Azure Time Series Insights e yciyra 3a cbxpaHeHHe ¥ aHaJIU3 Ha BpEMEBH CEpUU OT JaHHU. Tasu yciryra
e moaxoxsia 3a oopadorka Ha naHHH OT loT ycTpolicTBa, KOUTO reHepupaT BpeMEBO 3aBUCHMH JaHHU.
Azure Machine Learning npemocraBsi HHCTpYMEHTH U YCIIYTH 3a Ch3JlaBaHe M Pa3BUTHE HAa MOJICIIH 32
MAaIIMHHO 00y4eHHe, KOUTO Morat a ObIaT U3M0JI3BaH| 3a aHanu3 Ha naHHu ot [oT ycrpoiicTsa.
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Azure Synapse Analytics e yciayra 3a aHaIMTHYHH JaHHH, KOSATO MPENOCTaBs Mamabupyema
UHpaACTPYKTypa 3a aHaTIH3 Ha TOJIEMH JaHHHU.

Google Cloud Platform (GCP)

Google Cloud Platform npegocTaBs o0mupeH HaOOp OT yCIyTrH, KOUTO MOrat a ObAaT U3MOJI3BaHU 3a
00paboTka Ha NaHHM OT ycTpoiicTBa 3a MutepHer Ha Hemara (IoT). ObpadoTkata Ha naHHu OoT loT
yCTpoiicTBa OOMKHOBEHO BKIIOYBA CHOWpaHe, MpelaBaHe, ChXpaHEHHEe, aHaJIN3 W BH3YyaIHM3alus Ha
nHpopManusTa ot ceHzopH u apyru loT komnonenTu. Hsxou kiarouosu ycnyru Ha Google, kouto Mmorat
na o0bpmat monesnu B koutekcra Ha 10T ca Cloud 10T Core, Cloud Pub/Sub, Cloud Dataflow, Cloud
Storage, BigQuery, Cloud Machine Learning Engine, Cloud Vision API u Cloud Speech-to-Text API.

Cloud 10T Core e ympasisiemMa yciayra 3a CBbp3BaHe, yIpaBJIeHHE ¥ CUTYPHO TpeIaBaHe Ha JaHHU OT
IoT ycTpoiictBa kbM ob6maka. [Togmspxa mporokonu karo MQTT m HTTP u nmpenpocTassi BB3MOKHOCTH
3a CHTYPHOCT U MaliaOHpyeMOCT.

Cloud Pub/Sub e chobururenna yciayra, KOsTO MO3BOJIsIBA Ha pa3nuuHu 4acT oT loT cucremara na
oOMeHAT fnaHHU B peaiHo Bpeme. C aaHHU, mpateHu KbM Pub/Sub, Moxke na ce cBbpike pemuiia ot
yCIIyTH 3a 00paboTKa U aHAIU3.

Cloud Dataflow e yciyra 3a 00paboTka Ha TOTOYHH U MapayelHi JaHHH. MoXe Ja ce M3M0J3Ba 3a
obpaboTka u Tpanchopmarus Ha maHHE OT loT ycTpolicTBa, KakTO M 3a M3rpaxJaHe Ha MMOTOYHH
aHAJIH3H.

Upes Cloud Storage e opranusupano 00eKTHO ChbXpaHEHHE, KOETO MOJKE J1a CE U3I0JI3Ba 32 ChXPaHCHUE
Ha nanau oT loT ycrpoiictBa B o6maka. [logappika pa3nuyHu KjIacoBe Ha ChXpaHEHHE, BKIIFOUUTEITHO
CTaH/apTHO, apXHUBHO U FOPEIIO ChXpaHEeHHUE.

BigQuery e yciyra 3a aHaJM3 Ha TOJIMH JaHHH, KOSTO MO3BOJIsIBA ObP30 H3MbiHEeHHE Ha SQL-mono06HN
3asBkU. [loaxoasina e 3a ananu3 Ha JaHHu oT [oT ycTpoiicTBa U ch3naBaHe Ha JOKIIAIH.

Cloud Machine Learning Engine e ycmyra, ¢ KosSTo MOKe fa C€ TPHIOKH MAIIMHHO 00yUYeHHE KBM
nmauau oT loT ycrporicTBa, Ta3u yciayra npenocTaBs HHGPacTpyKTypa 3a 00yueHHe U IIPe/ICKa3BaHe.
Cloud Vision API u Cloud Speech-to-Text APl ce u3mon3sa npu chabpXKaHUE HA H300paKEHUS U
aynuo nanau. Te3u API npeocTaBaT Bh3MOXKHOCTH 32 aHAJIM3 HAa BU3YAITHOTO U 3BYKOBO ChAbPIKaHHE.

Karo 11510, BCHYKHM OT M30POCHUTE AOCTABYMIIM HA O0JAYHU YCIYTH MPEJAOCTABST ISUIOCTEH MAKeT OT
WHCTPYMEHTH 3a 00paboTka Ha nmaHHM OT loT yctpoiicTBa B 00Onaka, OT HAa4aIHOTO CHOMpaHE H
Tpe/laBaHe Ha JaHHU J0 00pa0doTKa, aHAN3 U BU3yanu3amus. [2][3]

/lpyeu obaaunu nnameopmu

CoinecTBYBaT 1 Apyru 00aaunu nocraBumim kato IBM Cloud, Oracle Cloud u ap., KOUTO npeocTaBsaT
coOctBenu penrenns 3a [oT o6paboTka Ha TaHHM.

ApXUTeKTYypa Ha HH(OPMALMOHHA CHCTeMa 32 peajJHH M CHMYJHMPaHU cToiiHoctH Ha lOT
ycTpoiicTBa

Enna apxutekTypa Ha cuUCTEMa 3a MOHUTOPHMHI HAa TEKYIIM W CHUMYyJUpaHu cToHocTH OT loT
YCTPOMCTBAa MOXKE Ja ObAe MOCTpOeHa C Pa3IMYHM KOMIIOHEHTH, KOUTO 00padoTBaT, ChbXpaHsABaT U
BHU3YJIM3UPAT JAHHUTE.
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ApxuTeKTypaTa Ha MpeaiokeHaTa HHPOpMAIMOHHA CUCTeMa BKITIOYBA [IEHTPajeH KOHTPOJIEH BbH3el,
KOHTO ympasisiBa Bpb3kara ¢ loT ycTpoiicTBata m cpOupa manHu OoT Tsax. Cucremara MOAIBpKA
BB3MO)KHOCTTA 32 BPb3Ka C peaHH YCTPOHCTBA, KAKTO U ChC CUMYJIMPAHU YCTPOMCTBA, KOETO yJIECHIBA
pa3paboTKaTa ¥ TECTBAHETO Ha MPUIIOKECHUS 03 peaiHl XapyepHH ycTpoiicTa.[4]

B pesynrar Ha aHanu3a Ha JAHHUTE CHUCTEMAaTa MPENOCTaBs BB3MOXKHOCT 3a M3BIMYaHE Ha LEHHA
uHpopmanus. Ctpykrypara W e paspaboTeHa C orjel Ha T'bBKaBOCT U MamaOupyeMocT, KOETO
M03BOJISIBA HHTETpaIys ¢ pa3iandau Bunose 0T ycTpoiictBa u npuioxeHus. [5]

METADATA COLLECTION APPLICATION

&9

CENTRAL CONTROL NODE

( M | |
PROCESSING |
. . ‘? SERVERS
L ¢e e Y
lot Hub

ASHBOARDS FOR REAL AND SIMULATED'
STATE OF VALUES

®@urypa 1: O0ma apxuTekTypa Ha WHQOPMAIMOHHA CHCTEMa 3a pPeajHH W CHUMYJIUpaHu cToiiHocTH Ha loT
YCTpPOMCTBA.

v' ToT VYcrpoiicTBa - CEH30pM W YCTPOMCTBA, KOUTO M3MEPBAT U CHOUpAT [aHHU KaTo
TEMIIEpaTypa, BIAKHOCT, HAJIATaHEe, OCBETEHOCT U IPYTH.

v 10T TIporokonu u Komynukarus — npotokoin karo MQTT, CoAP wau HTTP morar na ce
M3I0JI3BAT 3a KOMYHHKAIUS MEXY LEHTpaJIHUsA KOHTpouieH Bb3el U [oT ycrpoiicTBara.

v 1leHTpaleH KOHTPOJIEH BB3EL:

- OCHOBHUSAT €EMEHT Ha apXUTEKTypaTa, KOWTO CITYKH 32 KOOPAMHHUPAHE U YIIPaBIEHUE HA
Bpb3Kkara ¢ [oT ycTpoiicTBara.

162



- bpokep 3a cpoOmIeHns - MOCPETHUK, KOWTO mpuema maHHu oT loT ycrpoiictBata u M
Mperpaia KbM ChOTBETHUTE KOMITOHEHTH B O0JIaKa.

- basa ot gaHHM - cucTreMa 3a ChXpaHEHHE Ha JaHHHU, KHJIETO CE€ 3aIHCBAT TEKYIIUTE H
ucropuyecku croitHoctu ot loT ycTpolicTBara.

- OOpaboTBamnyu CbpBBPH - CHPBHPH, KOUTO M3BHPIIBAT 00pab0oTKa HA JAaHHHUTE, MPHIaraT
MpaBWIIa 3a MPeIyNPEkJACHHUS WIN arperupar uHopmMarms.

v Busyanusaius u uHTEpdEiic:

- Ye06 Unrepdeiic - rpaduden uaTepdeiic 3a moTpeOuTENNTE 32 BHBEKIAHE HA 3aBUCHMOCTH
¥ BBHINHK (DaKTOpW - MeTaJaHHH NaHHU 3a WHPOpPMAIMOHHA CHCTEMa 3a PEaHH |
cUMynupaHu ctoiHocTH Ha l0T ycTpolicTsa.

- MobwteH nocthil: Bh3MOXKHOCT 3a JOCTBIT U yIIPABJICHUE MTPE3 MOOWITHHA yCTPONUCTBA.

v' CuMyIiipaHe Ha JIaHHH:

- Mopaynu 3a CuMynanus - Crienuatn3upaHd MOJIYJH WM WHCTPYMEHTH 3a Ch3JaBaHe Ha

CHUMYJIMpaHU JIJaHHU 32 TECTBaHE U pa3paboTKa.
v VHrerpanus ¢ aHaJIUTHIHN UHCTPYMEHTH:

- AHaiu3 W MalIMHHO OOydYeHHWE - MHTErpalys C MHCTPYMEHTH 3a aHajiu3 Ha JaHHU U
MAaIIMHHO 00y4eHHe 3a peBUKIaHe Ha ObJCIN CTOMHOCTH WIIH aHOMAJIHH.

3akjarouyeHue

B To3u gnokmam Oemie mpeacTaBeHa HAKPATKO apXUTEKTypa Ha WHGPOPMAIMOHHA CHCTEMa,
MpeAHA3HAYCHA 32 YNPABICHUE HA peajHu U cumyaupanu ctoiHoctu oT loT ycrpoiictBa. OcHOBHATa
1IeJT Ha cHcTeMaTa € epeKTUBHOTO ChOMpaHe, 00padoTKa U yNnpaBiICHUE HA JaHHUTE OT PasHOOOpa3HU
CCH30PH U yCTPONCTBA. APXUTEKTyparTa ¢ U3rpajicHa ¢ OrJIe] Ha I'bBKABOCT U MAIabUpPyeMOCT, KOETO
S IPaBU MPUJIOKKMA B Pa3IMIHU 00JIACTH, KbJeTO [0T TEXHOIIOTUUTE UTPasT KITFOYOBA POJISL.

B 3akmoueHme, mpeasiokeHaTa apXUTEKTypa MpEeACTaBisBa ISUIOCTEH W HWHOBATHBEH TOAXOMA 3a
ynpaeneHue Ha uHpopmarmara oT loT ycTpoiicTBa, KaTo € OCHOBa 3a peuila M3CIEABAHUS B Ta3H
nocoka. [lpemioxeHara apXUTEKTypa OTroBaps Ha TEKYIIUTE HYXKIM 3a ChOMpaHe Ha JaHHH,
rapaHTUPaWKHA TOTOBHOCT 3a OBJICIINTE IPeIU3BUKATENCTBA B 001acTTa Ha VIHTEepHET Ha HelaTa.
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NHoAXOAU U POJIAA HA KOHCYJITAHCKUTE KOMITAHUA
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Pe3rome

Ponsma na kowcynmanmckume KOMNAHUU 30 OCbUECMEABAHe HA OUSUMATHA Mpanchopmayus om
PA3IUYHY OPeAHU3AYUU NPUBTUYA BHUMAHUE He CAMO 8 NPAKMuKo-npunodcer acnekm. CoiuyespemeHHo
HA8USUPAHemo HA CLOMBEMHU NPOMEHU, KOUMO Kacasm pekoH@uzypupane Ha OusHec mMooena upes
usnonseamne Ha YUPposu mexrHoiocuu, OMHACAWO ce U 00 upmeHama uH@pacmpykmypa, pabomuu
npoyecu u xopa, e obekm Ha 3acuneawj ce uHmepec u 8 akademuynama aumepamypa. Llerma na
Hacmoswus 00Knao e 0a OvOe AHATUSUPAHO AOANMUPAHEMO HA HO8U NOOXOO0U 34 YHpasieHue Hd
OUSUMATHAMA MPAHCHOPMayUs Ha oHA HA PaA3PACMEAWUs ce npe3 Nnocieonume 200UHU 2100aneH
nasap 3a npeooCmassHe HA MAKUBa KOHCYIMAHMCKU ycayeu. Ycemanoesasa ce npeghokycupane Kom
UHMeZPUPAHemo HA HOBUME MEXHOIOSUU 6 OeUHOCMmA, 3d CMemKd Ha OOCKOpO CMAMAHU 34
NpUOpUMemHYU CMpame2uyecku PeuleHus.

KnwuoBun aymm: aurutanHa TtpaHcdopMmanusi, yOpaBIeHHE Ha JIUTHUTaIHATa TpaHcdopmanus,
m100ajeH na3ap Ha KOHCYJATAHTCKHU YCIYTH B 00JIaCTTa Ha AUTUTAIHATA TPAHC(HOPMALHS

MANAGING DIGITAL TRANSFORMATION — NEW APPROACHES
AND THE ROLE OF CONSULTING FIRMS

Tzvetomir Tzanov

Abstract

The role of consulting firms for implementing digital transformation by various organizations has been
attracting attention not only in a practical-applied framework. At the same time, navigating relevant
changes through the use of digital technologies, that are affecting the business model reconfiguration,
along with the firm’s infrastructure, processes and people, is the subject of growing interest in the
academic literature as well. The aim of this paper is to analyze the adaptation of new approaches related
to managing digital transformation in line with the growing market of providing such consultancy
services worldwide. A major finding of this study is that consulting firms are refocusing their
approaches towards the integration of new technologies instead of prioritizing related strategic issues.
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YBoa

Peanusupanero Ha TpaHC(OPMAIMOHHHS MOTCHIIMAT OT WHTETPHPAHETO HA HOBHUTE HUPPOBH
TEXHOJIOTUH B JCHHOCTTAa € Pe3yiITaT OT PaslMYHU YIPABICHCKU PELICHHs, KOMUTO KacasT GUpMEHH
(GYHKIMM ¥ CTPYKTypH, pabOTHH MPOLECH M XOpa, HO W BBHIIHM WHTEPAKLIHU C KOHTPAreHTH,
00yCIaBsII0 TeHepUpaHe Ha MOBEYE CTOMHOCT KbM KJIMCHTA. M3M0I3BaHETO HA TEXHOIOTUUTE B Ta3d
BpB3Ka Clie/[Ba J]a OCUT'YPH pajuKaliHa POMsiHa B ,,00xBara Ha Ou3Heca” Ha npeanpustusTa (reach of
enterprises) u ChIIECTBEHO MOMOOpsIBaHE Ha PE3yNTAaTHTE OT JEHHOCTTa — IO CMHCHIA HA €IHa OT
ocHoBornoaramure aepuauiuy' 3a aurutanna tpancdopmanus (DT)," nonynspusupana B cbBMeCTHaA
nyOnukanus Ha LleHTbpa 3a qurutaneH 6usHec B Macadyserckusi TexHomoruuen HHCTUTYT (MIT) u
KOHCyJITaHTCKaTa kKommanus Capgemini (Westerman et al., 2011). OrroraBa Hacam ca MO3HATH ITHPOK
Ha0op OmpeleneHusi, B KOUTO CE€ H3ThbKBA 3HAYCHHETO HA H3TPAXAAHETO HA KalaluTeT 3a
opranm3aimonHa npomsiHa (Boston Consulting Group, 2018), anraxupaHeTo Ha TaJaHTH H
NpeoTKpUBaHeTO Ha HOBHU OusHec moenu (Deloitte, 2018), cirBaHeTo Ha TEXHOIOTHH U HHTETPUPAHETO
Ha ¢usmuecku u gurutanau cuctemu (EK, 2019)," cunnoTo nuaepeTso 3a NpoBexkaaHe HAa IPOMEHH U
dopMupane Ha TUTHTAIHU criocoOHocTH BBB (upmure (Harbert, 2021). OnucaHusT KOHTEKCT Ha
yIpaBJieHHE Ha AUTUTATHATA TpaHCHOPMaLUs TpeIoara aHraKUupaHOCT Ha MEHHDKMBHT, paOOTHHILIN
U CIIy)KHTENH, HO M NPHBJIMYAHE Ha APYTH 3aWHTEPECOBAHU CTPAHU, OTYUTANKH BH3MOXXHOCTHUTE 32
HepCOHATM3UpaHe HA HWHTEPAKIMH W TPAHCAKIHM B pPEaqHO Bpeme, ¢ (OKYC BBPXY OTACITHUS
notpeburen B ommaiH cpema. Wsciemosatenu (Li, 2020) u3ThKBAT, Y€ TOJEMH TEXHOJIOTHYHH
xommanuu (karo Amazon, Alibaba, Alphabet, Uber) ceymsiBar n1a ycranost ycnenien moaxon kbm DT
4pe3 MOCTOSHHO BHEAPSBAHU WHOBAIMH, HO W pEKaIHOpUpaHe Ha MPOILECH, B OTTOBOP Ha HOBUTE
NPOMEHU B MH(OpMaNMOHHWTE M KOoMyHHKaunoHHU TexHojoruu (MKT), nanaramm BHenpsiBaHe Ha
HOBUY JUT'UTAJIHA UHCTPYMCHTH. ToBa oT cBOs CTpaHa nopaxzaa JOIbJIHUTCIHN PUCKOBE MPEI ITIOBEYETO
KOMITaHUH, ocbiecTBgBamy DT,

Bbrpeku orpaHudeHus OpOd €MITHPUYHU W3CICABAHUS MO OTHOIICHHE Ha YIPABJICHUETO Ha
nurutannata Tpanchopmanus (Ross et al. 2019), B cebp3anu myomukanuu (Reeves et al., 2018)" ce
yCTaHOBsIBa, 4e¢ B Haj 70% OT ciydauTe HE ce MOCTUraT >KeJaHHTe W MPEIBAPUTEIHO IUTaHHPAHU
pesynratd. B T031 cMHCHI He pa3paboTBaHETO HA HOBU CTPATETUH, MOJICIIH HIIH HOB OPraHU3allHOHEH
JM3aiH ce OKa3BaT OT KJIIOYOBO 3HAYCHHE, a YIPABICHUETO HA MPEX0ja OT eIMH €Tall Ha BHEAPsSIBaHE
Ha HoBH KT KbM JpyT, KaKTO ¥ TIOCTOSHHOTO MPHCIIOCOOsABAHE KbM IIPOMEHH, OTPA3SIBAIH CE BBPXY
OCBILECTBABAHETO Ha JeiHOCcTTa. HeoOxomuMo e u OalaHcupaHe Ha CTPATerHYecKd M OlEpaTHBHU
pelIeHus], BB3MPUEMAHETO Ha H00pH MPAKTHKH, ChOOPa3HO CEKTOpa WM OTPachia, B KOMTO (hUpmaTa
ornepupa. B ToBa OTHOIIICHHE CBOSITA POJISI UMAT ¥ CIIEIUATM3UPAHN KOHCYJITAHTCKU KOMITAHHH.

' Crestea 1a ce MMa NpesByJL, Ye KOHIENTyaIu3upaHe Ha JUruTaina Tpancdopmanus e nosnaro ornpenu (Patel

& McCarthy, 2000), makap noHsTHETO 1a Habupa nomyisiprocT ot 2011 — 2014 1. Hacam (Van Veldhoven &

Vanthienen, 2022, p. 629).

' CpritacHo B3MpUeTaTa MPAKTUKA IIOHATHETO A CE ChKpamasa ¢ abpesuarypure “DX” wnu “DT”, nocnennara
€ M3I0JI3BaHA U B HACTOSIIHS TEKCT.

il [yTHpanry onpeeneHns, CHCTEMAaTH3NPaHH Cile] IpOydBaHe Ha TEKCToBe B 6a3n nanHu Kato EBSCO, Google
Scholar (Verina & Titko, 2019, p. 721).

V [{uTHpaHuTe aBTOPH aHATM3MPAT OMOBECTABAHMS B MEHUIKMBHT oTdeTHTe Ha 70 000 myGIMuHO JTUCTBAHM
kommnanuu B CAIL| no KIIFOYOBHU lyMH, KOMTO KacasiT pa3Xo/H 0 IPeCTPYKTypUpaHe, aHOHCUPAHHU BaXKHU
KOPIIOPATHBHHU ITPOMEHH, B T.4. BbB BPB3Ka C BHEJPSBAHU TEXHOJIOTHH.
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[lenta Ha HacTOSIIMS JOKNAJ] € Jla ObJAT CHCTEMAaTU3UpaHH TNpeJlaraHd HOBU TOJXOIU 32
yIpaBJIcHHE Ha TUTUTATHATA TpaHc(hOpMaIIns, ¢ OTJIC/ Ha pa3pacTBaIus ce TI00aJIeH KOHCYITaHTCKU
masap 3a MpeaocTaBsHe Ha TaKWBa yCIAyTW. B Tasu Bpb3Ka ¢ MPEACTABEH CHHTE3 HA MPEMOpbhUBAHU
YIPaBJICHCKH PEIICHHUs ¥ HACOKH 3a paboTa, ChIIIaCHO 00XBaTa Ha MpeIaraHd YCIyTH OT (GUPMHUTE B
Tonsimara uerBopka (Big Four), oTunraiikyu BepTHKaanTe Ha TeXHHUs Ou3Hec (B T.4. B 00JACTH KaTo
CTpaTEeTHYECKO IJIAHUPAHE, KOPIOPATUBHY (PUHAHCH, PUPMEHO MPECTPYKTypUpaHe, YIpaBIeHUE Ha
YOBCIIKKA pecypcH | ap.). Pedepupano e KbM MpaKkTHKaTa W Ha APYTH BOJACIIM HA KOHCYJITAHTCKHUS
nazap 3a ynpasneHue Ha DT npyskecTBa, KaTo € B3eTO M0J] BAHMAHUE U HABIM3aHETO Ha TEXHOJIOTUIHU
KOMITAaHWH, KOETO B PEIHIIA CIIydan MOCTaBs MO/ BHIPOC aJicKBaTHATA EKCIepTH3a Ha Gpupmute B Big
Four, B 4acTHOCT 1O MOBOJ BHEAPSABAHE U U3MOJ3BaHE HA HOBU IIM(POBU TEXHONIOTHH. B mombiHeHue
Ha W30paHaTa 3a M3CeaBaHe M3BaJKa KOMIIAHWU € BB3MPHETO OTPAHWYCHHE M MO OTHOIICHHWE Ha
BpeMeBHUsl 00XBaT. Pa3rienanu ca mojxolu, MPUIaraHd B TOJUHHUTE NPEAH U Cie]] N30yXBaHETO Ha
nangemusata oT COVID-19, kakTo u amanTHUpaHEeTO HA HOBH PEIICHMS B KOHTEKCTa Ha IMOCIEABAIIO
MOCTIAHIEMUYHO BH3CTAHOBABAHE ¥ ITUPOKO HABJIM3aHE HAa TEXHOJOTHH KaTO M3KYCTBEHHS MHTEICKT
(Al), ouepTraBaiil ce KaTo KJIFOUYOB €JIEMEHT 3a ochllecTBsiBane Ha DT monacrosiem.

B®3 ocHOBa Ha poyyeHaTa BTOpUYHA HH(OPMALKS CE YCTaHOBSIBA, Ye CbOOPA3HO MpeylaraHuTe
HOBHU TOJXOJU 32 YIpaBJIeHUE HA JUTHTAIHATA TpaHCPOPMAIHs, MPHUOPUTETHO € UHTETPUPAHETO Ha
HOBHU TEXHOJIOTUH B JCHHOCTTA, 32 CMETKA HA PEKOH(QUTyPUPAHETO HA (UPMEHUTE CTPATETHH.

IMoaxoau 3a ynpasiienue Ha DT, npeasiaranu ot Bojelld KOHCYJTAHTCKH (pupMu

Boxemu B cBeToBeH Marad KOHCYJITAHTCKM KOMIIaHHWU IpemjiaraT pasjiudyHu IIOAXOOHU 3a
yIOpaBJIieHHEe Ha IUTdTajgHata TpaHchopMmauus, aJanTUPaHd KbM HYXKIUTE HAa KIMEHTHTE CH, HO
00WYaifHO HaCOYEHHU KbM reHeprupaHe Ha CTOWHOCT Upe3 MoI00peHH pe3yATaTh OT JeHHOCTTa U PacTex
Ha OCHOBaTa Ha JUTUTAJTHUTC TCXHOJIOTUH.

Ot McKinsey (Rosenfield et al., 2018) pasrmexnar HacTpnBamuTe ¢ BHeApsiBanero Ha UKT
BCCOOXBATHHM IPOMEHU TIPEH BCHUYKO B CTpAaTeTHUYecKa IMEpCIeKTHBa, Ha (JOHA HAa BH3HMKBAHETO HA
JIMTHTATHKA €KOCUCTEMH' U € OTJIE/ ChITBTCTBAIUTE TPaHC(HOPMALUATA Pa3PYIINTEIHN HHOBauK. ToBa
MOJe J1a JIoBesie 10 (GOopMHUpaHe Ha HAKOJIKO IJI00aJHM €KOCHCTEMHU Ha CBHP3aHM CEKTOPH M oTpacu.™
B rtakpB koHTekcT ycmemHarta DT mpeamonara wusrpakpaaHe Ha (UPMEHH CIIOCOOHOCTH 4pe3
W3M0JI3BaHE Ha €/IHA MM HAKOJIKO AWTHTAIHU IUIATGOPMHU, KOUTO ca B OCHOBaTa Ha (opMHpaHe Ha
JUTUTATHA €KOCHCTEMH, MOCTOSIHHO ajanTupaHe Ha OW3HEC Mojena, pasriexIaHe Ha ONIWHU 3a
HEOpraHMYeH pacTexk (Ype3 CIAMBAHMS U IPHI0OUBAHMS ), KOETO J1a OCUTYPH OBP3 IOCTHIT IO ChOTBETHA
KaJpoBa M TEXHOJIOTHYHA 00e3nedeHocT. CXOAHU MPEropbKH UMAaT U IPYTH KOHCYJITAaHTCKA KOMIIAaHUU
mpeu U 1o BpeMe Ha nanjgemusta or COVID-19.

Ta6muua 1: Ilogxoau 3a ynpasnenne Ha DT, npeanaranu ot ['onsimata getBopka kM 2020 T.

" “Big Four” e 001I0NpUETO B CBETOBEH MAIA0 03HAYEHHUE HA YETHPHUTE HAM-IONeMU OJUTOPCKH KOMIIAHUH,
KOWTO C BPEMETO Ce CTIEIHATU3UPAT U B IPEAOCTABsIHE Ha ITMPOKA MAINUTPa OT KOHCYITAaHTCKHU YCIIyTH.

| XapakTepusupanu ¢ TOBa, Y€ BH3HUKBAT KATO MPEKH OT CBbP3aHH YCIyTH, HHTErPUPAiku U(POBH JaHHH OT
pasnmuaan orpacin. OT CBOS CTpaHa MOTPEOUTENAT OT eANHHA TOYKA 3a JOCTHII IOCTHTA JI0 pa3HooOpas3ue oT
CHOTBETHO OepUpaHy MTPOLYyKTH WK YCIyTH, Oe3 1a Hammycka ekocuctemara (Rosenfield et al., 2018, p. 6).

il TaxuBa IpuMepH, criopen KoHCynTaHTUTe Ha McKinsey, ca ceparta Ha GUHAHCOBOTO MOCPEIHHUECTBO,
WHTETPUPAHETO HA TEXHOJOTUYHH, MEUWHN U TeleKoMyHHKaonHu orpaciu (TMT), u ap.
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H3mounuk: CucremMaTu3anus Ha aBTOpa.

Ot Ernst & Young mpemaraT cieiBane Ha XOJUCTHYEH MOIXO0] Ha TpaHC(hOpMAIIHs B IIHPOKA
paMKa: OT OTpeNeNsHe Ha [EeNUTe Tpe/ KOMIAHUATA, alalTupaHe Ha OM3HeC MoJieNa, Ha MPOIIeCH Ha
OTIepaTUBHO paBHUILE. J[OMycKaT ce M OINIUK 338 CTPATETHYECKO KOoTepupane, (opMHpaIo CTOWHOCT
BbB BEPUTUTE 3a JOCTABKU, CIIOACISIHE Ha YCIIYyTH, ONpeAessiHe Ha HOpT(eilsl 0T MHULMATHBU Ha
ocnoara Ha KT, cbo0pa3enu ¢ nazapHUTE Bb3MOKHOCTH IO OTHOIIICHHE Ha TIpeAiaraHe Ha MPOAYKTH,
MO3UIMOHUPAHE B TOAXOISAIIN CErMEHTH U 1p. B Ta3u Bpb3ka kbM 2020 r. oT E&Y m3ThkBat kak UKT
JOIIPUHACAT 3a YCKOPSIBaHE U ,,MHIyCTpUANM3UpaHe  Ha TpaHC(HOPMALUATA B CTPATETUYECKU ACTIEKTH
Ha Ou3Heca — HMalKM NpenBUA BB3MOXKHOCTUTE 332 OBP30 HPUCIOCOOSIBAHE KbM IPOMEHH B
O0OKPBKEHUETO, HO U 32 B3aMMOJICHCTBHE ChC 3aMHTEPECOBAHUTE CTPAHHU, KOETO MOAKPETISI Pa3BUTUETO
Ha KOMITAHUATA B TO-[BITOCPOYEH BPEMEBH XOPH3OHT H MIPEITIOCTaBs yCTONYNBA PEHTAOUIHOCT.!

B romunure mpeau mnangemusta or COVID-19 Deloitte Touche Tohmatsu otkposiar
NoTeHNyana 3a TpaHcdopMmanusi Ha OW3Heca Ha OCHOBaTa Ha MHTETPUPAH TOAXOJ], H3IOJ3BAHKU
TEXHOJIOTMUTE — Ha PaBHMIIE PabOTHU MPOLECH, Pa3BUBaliKK (UPMEHUTE CIIOCOOHOCTH," HO U upes3
AQHAJMTHYHO 00OCHOBaBaHE Ha CTpaTerHYecKuTe perieHus. B chBMectHa mybsukarus ¢ MIT Sloan
School of Management ce u3ThbKkBa 3HA4YEHHETO HA JIMICPCTBOTO MU YIPABICHHUE HA MPOMEHHTE,
CBITFTCTBAIIM pean3alusiTa Ha GUPMEHH JUTUTAHN CTPATErHU, Bh3IIPUEMAaHN KaTo ONpPE/eIsIn 3a
OCBHIIECTBSIBAHE Ha JUTHTATHA TpaHchopMalys, a He KoHkpeTHu Texnojoruu (Kane et al., 2015). B
TO3U KOHTEKCT KoHCynTaHTH Ha Deloitte B CALLL npejiarar KOHIENI#sTA 3a JOCTUTAHE HA JUTUTAIHA
spanoct (digital maturity) na ocosa Ha Haxonko onopu (digital pivots),™ cpen xouto: ananTusHa u
HaJeK/HA TEXHOJIIOTHYHA HWH(PACTPYKTypa, YMEIO H3IOJ3BaHE HAa LU(PPOBU TaHHU U TAXHOTO
MOHETHU3HMpaHe (B T.4. Ype3 BrpakJaHETO UM B KOHBEHIIHOHAIHY IPOAYKTH U YCIIyTH, KOETO JIa OCUTYPH

' Jlornuno, ¢ omien npoduiia Ha E&Y, € HaiuIle I0MbJIBaHe Ha YCIyTH MO MOBOJI HA CTPATErHIECKO KOHCYITHPAHE,
pecTpyKTypHupane u 1p.: https://www.ey.com/en_gl/digital/transformation (Accessed: 5 May, 2020).

I B 1.u. yMmeHus ¥ KBamuQUKAIHUA HA CITY’KUTETMTE TI0 MOBOJ MHTErPHPAHE HA HOBUTE TEXHOJIOTHH B I€HHOCTTA.

il Tesn cBoeoOpasny onopun ock (Gurumurthy & Schatsky, 2019) ca 06mo cenem. OcBeH H3OGPOESHHUTE, ce
pedepupa 1 KbM H3rpaXxIaHe Ha MPEKH OT SKHITH C MOAXOMISIIHN II()POBU KOMIIETEHIINH, BbBEXKIaHE Ha
,AHTEIINTCHTHN Pa0OTHH TIPOIECH" — ChUCTABANKH CIIOCOOHOCTUTE HA CITY)KUTENTE C BE3MOKHOCTHTE Ha
TEXHOJIOTHUTE, YHUPUIIMPAHO MOTPEOUTEICKO HU3KUBSIBAHE — B OCBIICCTBIBAHNTE HHTEPAKIIUH OHJIAMH U BB
¢u3nuecka cpesia, aIanTHBHOCT Ha OM3HEC MOJIeNa CIPSIMO IPOMEHSIIIIUTE CE TTAa3apHH YCIOBHSL.
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JIOCTBIT IO HOBH KIIMEHTH U PHCT B TPOJIAXKONTE), aHTAKUPAHOCT 32 ChTPYTHHUUYECTBO B EKOCUCTEMH C
BBHIIIHA OW3HEC MAPTHHOPH (B T.4. CTAPTHII KOMIIAHUH, OM3HEC NHKYOATOPH, pa3BOITHH OpTaHU3aIlHH).

Cxonmuu ca Hacokute B myoOnukaimu Ha KPMG (2017), ortumraiiku, 4e KIIOYOBU OTJIHMKH Ha
JUruTagHaTa TpaHchopMalys ca Bb3MOKHOCTHTE 32 MHOBAIIMHY, Malada U '’bBKABOCTTA Ha PEIICHHUSATA
Ha ocHoBara Ha MKT. B To3u cMucsn, 3a 1a ObAaT yCHENIHA B AUTUTAITHUS CBSIT, OM3HECHUTE CIIE/IBA 4
ca B ChCTOSIHHUE J]a OTTOBOPSIT HA OYAKBAHHATA HA IOTPEOUTEIINTE, HO ¥ HA INUPOK KPBI' 3aMHTEPECOBAHH
cTpaH# (B T.4. TAKABA B PAMKUTE HA COOCTBEHUTE CTPYKTYPH — B JIMLIETO HA CITYKUTEINUTE), CTPEMEHKHI
ce Jla MpEeABIKIAT, HO W Jla BIHSAT BBPXY TEXHUTE ACHCTBUS M HAYMH Ha paboTa — 4pe3 OBp30
aJlanTUpaHe Ha KIIOYOBH ONEPATUBHHU IPOIECH U IIPH HEOOXOIMMOCT Ha OM3HEC MOJena.

Ot PricewaterhouseCoopers u3TpkBaT HEOOXOIUMOCTTa KOMIIAHUHTE J]a UHTETPUPAT HAITBJIHO B
CBOS OM3HEC MOJIENI AUTHUTATHUTE U KOHBEHLIIMOHAIHUTE MPOAYKTH U YCIYTH, KOETO Ja ce OTpasu U
BBbpPXY paboTaTa C KJIMEHTH M KOHTPAreHTH B KaHAJIUTE Ha peanu3auusi. KOHCyNTaHTCKUTE YCIIyrd Ha
PwC ca ¢oxycupanu BpXy pa3BHBaHE Ha JUTHUTAIHU CTPATETHH Ype3 PallMOHAIM3UpPaHe Ha MPOIIECH,
MOJITIOMaraHe Ha TeHEPUPAHETO Ha CTOMHOCT Upe3 YCKOPEHU MHTEepaKLUH ¢ KIneHTUTe. B Tas3u Bpb3ka
kbM 2020 T. ce U3THhKBa 3HAYCHUETO Ha CHOTBETHU MOOWIIHU U ye0-0a3upaHu perieHns 1 U3M0JI3BaHeTO
na cloud undpactpykrypa.’

[IpunokpuBai ce eIeMEHT B NOAXOAUTE HAa Pa3rielaHUTe KOMIIAaHUU € T0OPOTO TMO3HABaHE U
HachpYaBaHEe Ha M3MIPEBAPBAIIO HACHTH(HUINPAHE HA TIOTPEOUTEIICKITE OYaKBAaHHS Ype3 aKyMYJIHpaHe,
00paboTka u aHaNM3UpaHe Ha MU(POBH MACUBH OT JAaHHU (B T.4. rojemMu 0a3u naHHu). ChIecTBeHa
MPEropbhKa € Pa3BUBAHETO Ha (PUPMEHHU CIOCOOHOCTH upe3 BHeApsBaHEe Ha HOBU Oasupanu Ha MKT
HMHCTPYMEHTH, B KOHTEKCTa Ha (pMpMeHaTa CTpaTerus, KaTo He Ce MOICHIBA U POoJIsATa Ha JIUACPUTE B
xomnanuute' (Kane et al., 2015), B yacTHOCT 32 yIpapJieHHe M HACOUBAHE HA HACTBIBAIIUTE IPOMEHH,
W ajanTupaHe Ha Ou3zHec Mojena.

AanTupaHe Ha HOBM NMOAX0H cjel nanaemusTa or COVID-19

Ilo Bpeme Ha mangemmsara ot COVID-19 wmHoxecTBO ¢upMmmu 0gxa H3MpaBEeHH TMPeEn
HEOOXOJUMOCTTa CKOPOCTHO Jia JUTHTAIM3MpPAT U PEKOH(UTYpHpaT PaOOTHU MPOIECH, HE CaMo
BBBEXKIAWKHA JIUCTAHIIMOHEH pPEXUM Ha paboTa, HO W TNPEMUHABaWKH KbM HOBH HAUYUHH Ha
B3aUMO/ICHCTBUE C KIHMEHTH M KOHTpareHTH. ToBa OT CBOSI CTpaHa MOPOAU HEOOXOAMMOCT OT TOPETHO
HaArpaxkaaHe Ha ¢upMmeHuTe crnocoOHoctn Ha ocHoBara Ha WKT. IlocnenBamust mnepuoa Ha
MOCTNAaHACMHNYHO BB3CTAHOBABAHC € CBHIIBTCTBAH OT BCC INO-IIMPOKOTO HABJIMW3aHC HA W3KYCTBCHUA
unrenekT (Al) 1 Ha camooOydaBaMTe ce MAIIMHH, KOETO € MPEINOCTaBKa 32 HOBU (DyHIaMEHTAIHH
MPOMEHH B OU3HEC MOJIeNIa Ha OPTaHU3aI|H OT PAa3IHMYHHU CEKTOPH U 0Tpaciy. BcHuko ToBa crioco0cTBa
3a TeHEpUpaHe Ha TPWIMOHHU Pa3XO0Jd B CBETOBEH Maiad, NMpeaHa3HAuYCHU 3a OCHINECTBABAHE Ha
qurnraiHa tpanchopmanusa. OueHKUTE ca, uye 000 M3Pa3X0JBAHUTE CPEACTBA B Ta3u BPb3Ka Ipe3
2022 r. Bp3am3ar Ha 1,6 Tpiu. . xoi. (Page, 2023), nokaro criopen nporno3ute Ha International Data
Corporation (IDC) npe3 2026 r. ce o4yakBa Te Ja Bb3Iu3aT Ha 3,4 TPIH. 111, 10"

" TlocoueHuTe peltenus ca peleBaHTHH M0 TIPelleHKa Ha ChOTBETHOTO KOHCY/ITAaHTCKO 3BeH0 B PwC (Digital
Services) kpM M. Maii Ha 2020 1.: https://digital.pwc.com/en.html (Accessed: 7 May, 2020).

I B Tasu Bpb3Ka MUAEPCTBOTO B AUTUTAHATA CPEla HE 3abJKUTEIHO Ce CBHP3BA C BUCOKH TEXHOIOTHUHH
YMEHUS, a C TOYHOTO pa3dupaHe KakBo TpsiOBa ja Ob/1e M3BBPIICHO U HAKBAE Aa ObAAT HACOYCHU YCHIINATA B
MIPECEYHNUTE TOYKH MEX Ty OM3HEC U TEXHOJIIOTHH.

il OyakBanuATa Ca OCHOBHA YACT OT TE3M Pa3XOJIH Ja ca HACOUYEHHU 3a TpaHC(HOPMAIIHs HA MPOIECH, CBBP3aHH C
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KoHcynraHTCKHTE KOMITAaHUW Pearupar KaTo aJanTupaT MpeIjiaraHuTe 3a KITUEHTHTE CH ITOIXO/IH
3a ynpasierne Ha DT. Taka manpumep ot McKinsey Bce moBeue akieHTHpAT BbPXY Pa3BUTHETO Ha
TEXHOJIOTHYHUTE CIIOCOOHOCTM Ha (QUPMHUTE KATO W3TOYHUK Ha CTPATETHMYECKO KOHKYPEHTHO
MPEIMMCTBO B TIOCTIAHIEMUYHATA CPeJla HA YCKOPEHO BHEAPSBAHE HA HOBH TEXHOJOTHYHHU PEIICHUS.
3a oHarmeaIBaHe ce MocoYBa Kak TpaHCHOPMAIMOHHN IIPOMEHHN B OaHKOBHSI CEKTOP Ha ocHOBarta Ha Al
azpecupar KimodoBH mHAnKatopu 3a m3mbiaHeHne (KPI, kacaemm oOciry)kBaHe Ha KJIMEHTH, 5T Ha
oTepaIiy U3BHPIIBAHU B AUTUTATHU KaHAH U JIp.), KOSTO B KpaliHa CMETKa OCUTYPsIBa U TIOI0OpsIBaHE
Ha perrabmwinocrra (Lamarre et al., 2023b).

Ot cTpana Ha KOMITaHUUTE B [ 0JIsIMaTa 4eTBOPKA ChC CrienM(UKaTa Ha MpeUIaraHiTe PeIeHns
ce oTnuuaBaT oT E&Y, KouTo n3ThKBaT HEOOXOAUMOCTTA KOPIIOPATUBHUTE UM KIIMEHTH J1a ca ThbBKABU
Y aJJalTUBHH 110 OTHOILICHHE HA MHTETPUPaHe HA HOBUTE TEXHOJIOTUH (BB3NPUEMaHKH TUITMYCH TTOAXO]
3a CTapThII), C TOTOBHOCT J]a MHBECTHPAT W Pa3BUBAT OM3HECA CH C IIEJI OCHTYpSBaHE Ha YCKOPEHH
TEMIIOBE Ha pacTex (MOIX0J Ha BeHYbP (HOHM) U C SICHOTO pa3dupaHe, e TpaHCHopMaluaTa H3UCKBA
nocTosHHM U noBTapsimy ce ycunus.! Or KPMG ¢bIo M3THKBAT 3HAUYEHHETO Ha BHEPSBAHHUTE
TEXHOJIOTHYHH HOBOBBBEICHUS, OTPa3sBallli CE€ BBPXY OHM3HEC CTpaTerHATa W YIpPaBICHHETO Ha
npomsiHata. Koncynrantute Ha PWC OTKpOsIBaT MHTErpUpAHETO Ha JaHHH, W3Mona3BaHeTo Ha cloud
YCIYTH, Ha cienn(UYHY 32 KOHKPETHHS OU3HEC MPHIIOKEHNUS, 0€3 J1a ce TIOALICHIBa KHOEPCUTYPHOCTTA.
Cp0o0Opa3HO pa3MYHHUTE BEPTHKAINM Ha TPEJOCTAaBSHHUTE YCIYTH, PEUICHHATa Ca OTHOCUMH U KBbM
CTpPAaTeTNYeCKH aCHeKTH, CBhP3aHH C OCHIICCTBSIBAHE HAa MPOMEHHUTE, HO M ONEPATUBHU HACOKH IO
TI0BOJI ONITUMM3AIIUs Ha PAa3XO0/I1, yIIPaBJIeHHE BbB BEPUrHTE 3a J0ocTaBky 1 ap." 1o ce oTHacs 10 HOBHUs
nmoxon, mpeziarad ot Deloitte, Toit Hait-061110 ce ompeens OT TOBa, Ye AUTHTAITHUTE Bb3MOKHOCTH
crle/Ba 1a ONpeseNsaT cTparerusTa. '

B 000011eH1Ee, OTKPOSIBAILL CE SIIEMEHT B aJaiTUPAHETO Ha HOBY ITOJXO/IH 3a ynpasicHue Ha DT
OT MMOCOYCHHUTE KOHCYJITAHTCKH KOMITAHUH € OTJaBaHETO Ha MO-TOJIIMO 3HaYCHHE Ha BHEAPSIBAHETO Ha
HOBUTE TEXHOJOTHHM TpEA MPEeKpOsSBaHETO Ha (UpMeHata crparerusi. ToBa pedrekTupa U B
HABJIN32HETO HA Ma3apa Ha KOHCYJITAHTCKHU YCIYTH 3a yrpasicHue Ha DT Ha TEXHOJIOTHYHU KOMIIAHUT
(kato IBM, Accenture u nap.), 4MSTO IBJITOrOAMIIHA EKCIICPTH3a IO OTHOIICHUE HA CHCTEMHA
WHTETpalys, HO ¥ BHEIPSIBAHE HA HOBU pellieHus, CBbp3anu ¢ Al, 001aueH KOMIMIOTUHT, OJIOKYEHH, UM
JlaBa OmpeieNieH TpPeIMMCTBa TMPU CIHOJENSHE HAa ONUT M J00pu mpakTHku. (OdYakBaHHSTA B
CPEIHOCPOYHA TEPCICKTHBA Ca MPOTHO3HHUTE MPHUXOJIU OT IMPEJOCTABSIHETO HAa TaKWBa YCIYT'H B
riio0ajeH Mariad Ja HaAXBBPJAT HAJ JBa IbTH CYMapHO OTYETEHUTE pPaBHMIA [0 BpeME Ha
nagemusita ot COVID-19, nocturaiiku 11 map. . oV

YIpaBICHUETO HA BEPUTUTE 32 JOCTABKH, HH)KCHEPUHTOBH JEHHOCTH, TU3aliH Ha TIPOIYKTH, pa3BOHHA
JIEHHOCTH, OTIepalliil B IPOU3BOJCTBOTO.
B cBetoBeH Mamna6 Haii-rossim 151 ot paszxoaure 3a DT (35%) ce mpensimkaa na ce u3BbpmBat B CAILL:
https://www.idc.com/getdoc.jsp?containerld=prUS49797222 (Accessed: 10 October, 2023).

" Bx. https://www.ey.com/en_gl/digital/transformation (Accessed: 14 October, 2023).

it By, https://www.pwc.com/gx/en/services/consulting/technology.html (Accessed: 14 October, 2023).

iii Byx. https://www?2.deloitte.com/us/en/insights/topics/digital-transformation.html (Accessed: 8 October, 2023).

V ITo oLeHKH Ha KOMIIAHUATA 3a Ma3apHU npoyusanns Facts & Factors Research pasMepsT Ha MI0GaNHIS Ma3ap
Ha KOHCYJITAaHTCKH yCIIyTH 3a ynpasnenue Ha DT mpe3 2020 1. ce omeHsBa 00110 Ha 5 MIp/. 1. J07.:
https://www.fnfresearch.com/digital-transformation-consulting-market (Accessed: 10 October, 2023).
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3akir0ueHue U TUCKYCHS

Posnsita Ha KOHCYNITAHTCKUTE KOMIIAHHMH 10 OTHOIICHUE HAa N30MPAHUTE MTOIXO0/IH 32 YIIPABICHUES
Ha JUTHTAIHATa TpaHCopMmamus Npe3 MOCISAHUTE TOJWHU € aBoska. OT cpemaTta HA MHHAIOTO
JIECETUIIETHE T OT/ABaT MMO-TOJISIMO 3HAYCHUE Ha (PUpPMEHATa CTPATerrs U JIUIUPAHETO HA IIPOMEHHTE
B OpPraHU3aIMHTE, JOPH B Ta3W POJIA Ja MOMAJaT MEHUKbPH, KOUTO HE CE OTKPOSBAT C BHCOKH
TEXHOJIOTHYHU YMEHHUS. Y CKOPSHOTO HaBJIM3aHE Ha HOBU IIU(DPOBY TEXHOJIOTUU OT IMOCICTHUTE TOAUHU
U3MeCcTBa 00paTHO (poKyca Ha MBPBO MACTO KbM BHEJAPSIBAHE HA PEILICHHUS, 32 KOUTO KIIFOUOB (PaKTOp €
TEXHOJIOTHYHATA CKCIIEPTH3a B PAIMYHUTE 00IACTH HA HEHHOTO MPUIIOKEHHE (KaTo KHOSPCUTYPHOCT,
rojeMu 0a3u TaHHH, HHTEPHET Ha HelaTa, aBTOHOMHM podotu, Al u ap.).

BbB Bpb3Ka ¢ TOPHOTO, CBOMTE OCHOBAHHUSI MOXKE [1a UMa JUCKYCHSITA OTIPEIH HIKOJIKO TOJHHH
JIOKOJIKO YMECTHO € TPHAABaHETO Ha KIIFOYOBA PONIS MO OTHOILICHWEe Ha ympasieHuero Ha DT Ha
KOHCYJITAHTCKM KOMITAHHH KaTO TEe3W CHCTABISABAINM | OsMaTa 4YeTBOPKA, MMAWKH TPEABHUI, te
MMPEAOCTABAHUTE OT TAX YCIIYT'HM HE JOITYCKAT CEpHA OT ITPOBAJIU — YECTO Ha6HIO,HaBaHI/I IIpU BHCAPSABAHE
Ha HOBM TEXHOJIOTUH, IPEIH J0CTUraHe 10 BsipHoTo pemenue (Tadros & Smith, 2016).

HeszaBucuMo OT ouepTaHWTE KPHUTHKH, BOJCHIM KOHCYJITAHTCKM KOMITAHHHM CE€ CTPEMsT Jaa
aalTupar npeajlaraHure OT TAX HIOAXOAW 3a YIHIPABJIICHUC Ha DT. B JOITBJIHCHUEC Ha TiAXHaTa
eKCIepTH3a B KOPIIOPATHBHUS CEKTOp, T€ paboTAT W MO TPOEKTH ¢ MyONWYHM HMHCTHTYLWH,
YHUBEPCHTETH, M3CIEIOBATEIICKH IIEHTPOBe. TakoBa CHTPYJHUYECTBO JIOTHYHO JONIPUHACS U 3a TI0-
no0pa oleHKa Ha e()MKAaCHOCTTa Ha TMOAXOH, MOJETH WM CrieUUHYeH WHCTPYMEHTApUYM, HO H 32
TAXHOTO NPEOCMUCIIAHE — 10 ITOBOJ HACTBhIIBAIlK HOBHU IPOMECHU B O6Kp’b)KCHI/IeTO NN TCXHOJIOTUHUTEC,
0Tpa3sBaIIo ce M Ha ochinecTBsiBaHeTo Ha DT. 3a oHarnensiBane Moke 1a ce IOCOYM MPHJIaraHeTo Ha
mozerna 7S Ha McKinsey B mporieca Ha qururaiHa TpaHchopMaIist B MPEANPUATHS pa3pabOTUHIIN Ha
codryep (Demir & Kocaoglu, 2019), 3a kouTo ce MOTBBPX/IaBa, Y€ B TOAUHUTE IPEAN MAHICMHATA OT
COVID-19 crpaTernueckure pelieHHsl UMAT MPHOPUTETHO 3HayeHue.! OT Apyra cTpaHa B CKOPOLIHU
nyOJaMKaIlKM Ha KOHCYy/ITaHTCKata kommanus (Lamarre et al., 2023a) ce ycranoBsiBa, 4e B W3BajJKa OT
40 n3cienBaHA KOPIIOPATHUBHU CTPYKTYPH eiBa 1/3 chyMsBaT Aa mogo0psIT MPUXOJUTE CH OT MPOAaKOn
WM peHTaOuIHOCTTa, " mopanu Hen00po M3MONI3BAaHE HA HOBU peluenus oT Tuna Ha Al. MeHHO ToBa
Hajlara HOBO IpeoKyCHpaHe BbPXY TEXHOJIOTHHTE U TSXHOTO HHTETPUPAHE B IEHHOCTTA.

C oryieq Ha YCKOPEHOTO BHEAPSBAHE HA HOBU TEXHOJIOTUYHU PEIICHUS U Ha OHA Ha KATO LSJI0
HEMHOIOOPONHNUTE H3CIICABAHM Ka3yCH JOCEera, Pe30HHM Ca OYaKBaHHUATA MPHIIATAaHETO HA HOBH
nmoxxoau 3a ynpaeieHne Ha DT ma Obie 00eKT Ha Mo-3abJI00YSHH MPOYUYBAHHS Tpe3 CIIEABAIINTE
TOJIMHU. B TO3M KOHTEKCT CBOETO MSCTO M POJIS MPOJBIDKABAT JIa UMAT U KOMIIAHWUH C JIBJITOTOJUIIIEH
ONHT B MPEAOCTABIHE HA LIMPOK HAOOp OT KOHCYJTAHTCKHM yCIyrd. B MOTBBpKICHHE Ha TOBA € H
y4acTHETO UM B pa3pacTBallus ce Iio0ajieH ma3ap Ha yCJIyI'H B MOJKpena Ha yrpasiieHueTo Ha DT,
HE3aBHCHMO OT HABJIM3AIUTE Ha HErO TEXHOJIOIMYHU KOMITAHUU.

' BMeCTO TOBa Ce H3THKBA, Y€ KOHCYJITAHTCKUTE KOMITAHUH M3TOTBSAT CTPATErHH, TOKIAIM U TIPELIaraT pemeHus
Ha npeaBapuTenHo uaeHTuunupanu npodmemu. Ouenka Ha B. Easton ot Accenture u Ha S. Forsterling,
Head of Implementation & Account Management B Uber: https://www.linkedin.com/pulse/why-big-four-
right-digital-transformation-sarah-forsterling/ (Accessed: 9 October 2023).

it Makap mozensT 7S s1a e paspaboren ome nipes 1980-Te rofuHu, TOi UMa CBOETO MPUIIOKEHHE B KOHTEKCTA HA
DT, noxonxoro o6xBaria OCHOBHH (paKTOPH, paMKHUpPAIH EHHOCTTa Ha (pUPMHUTE, B T.9. CTpaTeTy,
CTPYKTypa, CUCTEMH, CIIOJENICHN LIEHHOCTH, YIIPaBIeHCKH CTiI, yMeHus (skills), mepconaun (staff).

il Koncynranture na McKinsey pasmiexar nokasaresis Bb3BpbIIaeMocT Ha cobctenns kanutan (ROE).
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