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Ot nou. a-p Jdenuc Capuannon Hukypren
Bbpxy aucepraiidoneH Tpy/l 3a Npuao0OHMBaHe Ha 00pa30BaTe/IHA M HAy4YHA CTEMEH ,,J0KTOP*
[ [popecuonanno Hanpasneuue: 5.2. Enekrporexuuka, Enekrponnka 1 ABToMaTHKa
Hayuna cneumansoct: ,,CHeTeMH ¢ H3KYCTBEH HHTEJIeKT
Arrtop Ha auceprauronHus Tpya: Cresna INasinnosa CroiikoBa

Tema na jiucepranmonnust Tpyi: ,, [lpuiaokeHuss Ha H3KYCTBEHHS UHTEJICKT B
HHPOPMALHOHHHTE CHCTEMH 3a yIIpaBJieHHe H OH3HeC aHAJIH3®

I. AKTya/siHOCT Ha npod.Jema

M3KYCTBEHHUST HMHTEJICKT C€ YTBBPXKAaBa Karo e€JHa OT OCHOBHHUTE TEXHOJIOIHH C
TpanchopMupaul HOTEHIHAI 3a OM3HEC OpraHu3alMMuTe, a Ia3apbT HA U3KYCTBEH WHTEJIEKT
Kato codryepHa yciayra (Al SaaS) ce ouakBa Ja JOCTUTHE MHOIO BHUCOKH CTOMHOCTH B
ciaeapammte S roauuu. [punoxenusra Ha UM B uHQpOpMaAIHOHHUTE CHCTEMH 3a YIIpaBJIEHHE
oOXBalllaT WUPOK KPbI' OT OTPAC/IM — TPAHCIIOPT M JIOTUCTHKA, 3/1paBeora3BaHe, eHepreTuka,
puHaHCH W 3acTpaxoBaHe, TEJICKOMYHHUKAIIMH, [POM3BOJICTBEHA aBTOMAaTH3allks, OU3HEC
aHalM3 M CTPATErHYeCcKO IUJIaHMPAHE, MapKEeTHHI, O0pa30oBaHUE M TYPU3bM — KOETO
VIBbpIK/aBa TeMara Karo €JHO OT BOJICLIMTE HAYUYHOM3CJIEI0BATEJICKM HallpaBICHUS H
npejuiourTada 00J1acT 3a MHBECTHILIMH B YACTHHUS CEKTOP.

Buejpsianero Ha cbBpemMeHnd MW metoam B uHTerpupaHd UH(YOPMAUMOHHM CHUCTEMH 34
yrpasienue (ERP, CRM. HXM) orrosapsi Ha HapacTBauwiara Hy»<Ja OT aBroMaTu3aius H
ONTUMM3AIMs Ha OM3HEC npouecute. M3cieaBanero ajpecupa BaXKHU HAyYHH U NIPAKTHYECCKH
NPEAM3BUKATEIICTBA, CBbP3aHH ¢ IPUJIOKEeHHEeTO Ha cneuuranusupand NLP moznenu, PEFT
TEXHHUKH 3a napaMmeTpuuno-epukacHo odydenune u RAG apxurektypu 3a padborta ¢ GpupmeHu
JJAHHU B peasiHa OU3HEC cpea.

2. Crenen Ha O3HABAHE HA ChCTOSIHHETO HA NPodJeMa H 0011a XapaKTepHCTHKA Ha
Tpy/1a

JlokTopanTkata noxkaspa 3aabJ00YEHM IO3HAHWS B JIB€ HAYYHO-IIPHUJIOKHH 00J1aCTH —
M3KYCTBCH HWHTEJICKT M HH()POPMALMOHHHM CHCTEMM 3a ynpasljieHue. JleMoHcTpupaHu ca
COJIMJIHM KOMIICTEHLIMM T10 OTHOLICHHE Ha TeopusitTa Ha HH(POpPMAIIMOHHHUTE CHUCTEMH,
CbBPEMEHHHTE JCPHHMUMM M KJIacH(UKAUMM Ha M3KYCTBEHUS HHTEIICKT, KakKTO H
3a/ILJIOOYCHH TEXHHYECKH [MO3HAHUS 10 JABJIOOKO MalllMHHO 00ydeHue, o0padoTka Ha
CCTECTBEH €3UK W POOOTH3HPaHa MPoLEeCHa aBTOMATU3ALIHSI.

JIMCepTallMOHHUSIT TPY/L € CTPYKTYPHPAH B YBO/L, MET IVIABH. 3aKJIIOUEHHUE C U3BOAH, IIPUHOCH
M CIIMCHK ¢ NyOJHKalMy 1o Temara, B o0 odem oT 208 cTpaHULM, NPUIAPYKEHU OT TpH
npusiokenus (A. b, B) ¢ nporpamen koj1 no rnasu. Bcesika oT riiaBute CbAbpiKa OTICIHH
Gurypy u  TalblMIM, OHArjesiBallld NPEIOKEHUTE aAPXHUTEKTYPH, €KCIIEPUMEHTAIHU



Ha OpOH.
CTpyKTypaTa Ha JucepTauMsTa clie/1Ba SICHA JIOTHYeCcKa MOCIe0BATETHOCT:

[ naBa 1: IToapoOen 0030p Ha ChbCTOSHUETO HA M3CJIEABAHUATA. B KOUTO ca JAe(PUHUPAHU TPH
OCHOBHH Hay4HHW HallpaBjicHUs.

I'masa 2: Tpejerass codryeproro pewenne Hybrid DIE (uHTerpauus Ha PIIA u uPIIA) B
cpeaara  SAP BTP, Oasupano wa aBynocousu CHKOJACPHU MOJECHH (BKJIIOYHUTEIHO
BERT_bg_bizorg) 3a asromarusupana o6padorka Ha GH3HEC JIOKYMEHTH.

['naBa 3: ®okycupa ce BbpXy onepatuBHus OM3Hec aHau3 B CRM Cpe/ii C aKLEHT BbPXY
OLCHKATa Ha JIOKHBOTHaATA cToHHOoCT Ha kiaveHta (CLV). Ilpemioxken e HOB Meroj 3a
XHOpH/IHA CEeNIeKIMS Ha XapAKTEPUCTHKH. KOHTO 110100psIBa TOUHOCTTA M HaMaJisiBa IpellKara
¢ 0K0.J10 3%.

[ naBa 4: Pasriexna npakruuecku pELICHHS, BKJIIOYBALIK Cbh3JaBaHeTo Ha OeHumapk MBV-
Bench. qururanen acucrent RTB 3a ynpasnenue na JIadDOPATOPHHU CTEHJ10BE U IutaTdopmara
Private Edge LLMs 3a nokanno oO0ydyeHHe Ha €3MKOBH MOJIC/H pH rapaHTUpaHa
[NOBCPUTEIIHOCT HA JIAHHHUTE.

['naBa 5 ¢ o3armaBena .3akimioueHME W M3BOAM™ M 10  CHIUIECTBO peJIcTaBlisiBa
CHCTEMAaTH3UPAHO 000DLIUECHHE HA IOCTUTHATUTE PE3YJITATH U U3BOJIU OT [MPEAXOHHTE YETUPH
[J1aBH, 0€3 Jla BbBENKIA HOBO CAMOCTOSITENIHO Ch/IbP)KAHHE WJIM pellaBaHe Ha JIOMIBbJIHUTEIHA
H3CJIe/l0BaTe/ICKa 3a/1aya.

3. CrorBeTCTBHE Ha NPEAJIOKCHATA METOAMKA HA H3CJIeABAHE H NMOCTABCHUTE ucJa 1
3a/1aYii Ha JIHCePTALHOHHHUSA TpYA

CrpykTypara Ha JAMCEPTALMOHHMS TPYJL € JOMMUYECKH 10C/1e10BaATeIHA 1 J100pe 00Bbp3aHa ¢
loctasenara Het. CHCTeMaTHIHUSAT JInTepaTypen 0630p B I'aBa 1 kopexTHO 060CHOBABA 1
H3BCK/lA TPUTC KOHKPCTHW HallpaBJIEHHs! 3a M3CJIE/BAHE, a BCSIKA OT CJIeJBALIUTE [JIaBH
HPCACTAaBst pCIICHUE HA CbOTBETHA M3CIe/l0BATE/ICKA 3a)1a4a — UHTEJIMICHTHA aBTOMATU3 AU
Ha  JOKYMCHTOOOOPOTA, ONEPATHBEH AaHAIM3 110 IJIIOYOBH [MOKA3aTE€AHM U KOFHUTHBHO
B3AMMOJICHCTBHEC B CHUCTEMM 33 YIPABJIEHME HA UYOBCLIKHTE pecypcu. llpunaranara
MCTOZOJIOTHS € JIOTHYHA, TUTbTHA M HAay4yHO oOocHoBaHa. Ts chueTaBa aHaNMTHUEH IIperien,
NPOCKTHPAaHE M O00YYCHHE HAa HEBPOCETEBH apXHTEKTYPH. CKCIEPUMCHTAIHA BAIMIALUS H
KOJIMYCCTBCHA OIICHKA Ha HKOHOMHYecKara e(eKTUBHOCT, KOETO rapaHTHpa MbIHOTATA M
JA0CTOBEPHOCTTA HA MOJIYUYCHHTE PE3yJITATH.

4. llpunocn

JIOKTOpaHTKaTa NpeACTaBs NPETEHLMK 3a LIECT PUHOCA, J100p€e U KOPEKTHO JAe(PUHHPAHU 110
ChLICCTBO. [IpHHOCHTE ca KaTeropu3npanm B IBe KaTeropuy HAYUHO-TIPHIIOKHH U TIPUJIOIKHH
Karo ca pasnpejesicHd no 3. CyuraM, 4e NPHHOCHMTE ca JIMYHO JIeJI0 Ha KaHAM/1aTa U T
[IpueMaM B [1PEJICTABEHHUS BUJL.



S. IllyOoimkauuu mo quceprauusra

JlokTopaHnTKara e npejacraBuia 4 nyoJMKauMy Mo TemMara Ha JIMCepTallMOHHUS TpYy/: €/1Ha
cratug B pedepupanHo HayuHo cniucanue (Algorithms, Q2). eaun jokjiaa B MEX1yHapoaHa
nayuna xoHgpepenuust (International Conference Automatics and Informatics. ICAI 2024,
Bapua). ¢/ iMn JIOKJIa1 B MEK/IYHAPOJIEH HAYUYEH CUMIIO3UYM U €JIMH JIOKJIa/l B MEK/ly Hapo/1Ha
HayuHa koH(pepenuust, nyosaukysan ot IEEE. Tpu or nyOiukaimuure ca B ¢baBTOPCTBO C
HayuHUs PLKOBOJMTE] HaA JOKTOpaHTKara, a nyOjukanusita B cumnosuyma npes 2025 r. e
camocTosTenHa. JlokropaHTkara € yyacTBajla M B HayU€H NPOEKT I10 JOKTOPAHTypaTa Ha TeMa
JlpuitokeHuss Ha M3KYCTBCH HHTEACKT B HH(POPMALMOHHUTE CUCTEMH 3a YIpaBJICHHE™
(JTorosop No 24211/10033-19).

6. Muenusi, npenopbKH H 0eJ1eKKH

JluceprauoHHUAT TpyJ € JA00pe W KOPEKTHO O(OPMEH TEXHHUYECKH, CbOOpa3eH ¢
M3UCKBAHUATA 3a TAKbB THIT HAYUYHH TPY/10Be. HAMaM CbllleCTBEHH KPUTHYHH OEIEHKKH.

YacT OT BKIIOUYCHHUTE B JIMCEPTALMOHHUSA Tpyd (UIypH ca € HEBHCOKO Ka4yeCTBO Ha
H300paKEHUETO (HUCKA PE30IIIOIHs/ pa3Masal TEKCT B rpapuunute enemedTn). [lpenopnhusam
HPE/IH OTICYATBAHECTO HA OKOHYATEIHUS €K3eMILISIP MocoyeHuTe PUrypu aa Obaar 3aMeHEHH
C BEKTOPHH MJIM C 110-BUCOKO pa3pelLICHUE, 3a 110-100pa YCTUMOCT.

[IpenopbuBam cbabpikaHueTo Ha l'naBa 5 na He Obae 000COOSIBAHO KaTO CaMOCTOSITE/IHA
HOMCpHpaHa riana, a jia Obje 0popMEHO KaTo 000 3aK/IIOUEHHUE HA JUCEPTALLMOHHUS TPY I
— ThH KaTO 10 CBIICCTBO TO MPe/ICTaB/IsIBa 0000LIIEHUE HA BEUE U3JIOKEHUTE B IPEJIXOHHUTE
FaBH PE3yaTAaTH M U3BO/IM, @ HE pPELIaBAHE HA CaMOCTOSITE/IHA U3CIIel0BaTelICKa 3a/laya.

JaKJIIOYEHH e

[IpeacTaBeHUSIT JIUCEPTALMOHEH TPY/1 OTrOBaps Ha CbBKYITHOCTTA OT KPUTEPUH U MMOKaA3aTeIIH
3a npu0OMBaHe Ha oOpa3oBare/iHaTa W HaydHa CTErneH ,JJOKTop". cbhrylacHO 3aKoHa 3a
pa3BUTHC Ha axkaJeMHU4HHUs ¢betaB B PenyOauka beiarapusi (3PACPDB) u cebp3aHuTe ¢ HEro
HOPMAaTHBHH akToBe. B 3akitoueHue 1aBaM MmoJI0KHUTeIHA OUEHKA Ha JUCcepTallMOHHUS TPY 1.

YOe/ieno npenopnbuBamM Ha HaydyHOTO Kypu Jia nipuchiu Ha Cresa INanunoBa CrolikoBa
oOpazoparejiHata W HayuHa CTeleH ,A0KTop' B npodecHoHalHO HanpasieHue 5.2.
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EnexkrporexHuka, EnexkTpoHnuka 1 ABTOMATHKA.
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OPINION
By: Assoc. Prof. Denis Safidinov Chikurtev, PhD

On the dissertation thesis for the acquisition of the educational and scientific degree
"Doctor" (PhD)

Professional Field: 5.2. Electrical Engineering. Electronics and Automation
Scientific Specialty: "Artificial Intelligence Systems”
Author of the dissertation thesis: Stela Galinova Stoykova

Topic of the dissertation thesis: "Applications of Artificial Intelligence in Management

Information Systems and Business Analytics"

1. Relevance of the Topic

Artificial Intelligence is establishing itself as one of the primary technologies with
transformative potential for business organizations, and the market for Artificial Intelligence
as a Software Service (Al SaaS) is expected to reach very high values over the next 5 years. Al
applications in management information systems cover a wide range of sectors—transportation
and logistics. healthcare, energy. finance and insurance, telecommunications, manufacturing
automation. business analytics and strategic planning, marketing, education, and tourism—
which confirms the topic as one of the leading research directions and a preferred area for

private sector investment.

The implementation of modern Al methods in integrated management information systems
(ERP. CRM, HXM) addresses the growing need for process automation and optimization. The
research addresses important scientific and practical challenges related to the application of
specialized NLP models, PEFT techniques for parameter-efficient fine-tuning, and RAG

architectures for working with corporate data in a real business environment.

2. Degree of Knowledge of the State of the Problem and General Characteristics of the

Thesis

The PhD candidate demonstrates in-depth knowledge in two scientific and applied fields—
artificial intelligence and management information systems. Solid competencies are
demonstrated regarding the theory of information systems, modern definitions, and
classifications of artificial intelligence. as well as thorough technical knowledge of deep

machine learning, natural language processing. and robotic process automation.

The dissertation thesis is structured into an introduction, five chapters, a conclusion with
inferences. scientific contributions. and a list of publications on the topic, totaling 208 pages,
accompanied by three appendices (A. B, C) containing source code by chapters. Each chapter
contains separate figures and tables illustrating the proposed architecture, experimental setups,

and obtained results: the literature sources cited in the text total 187.

The structure of the dissertation follows a clear logical sequence:
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e Chapter 1: A detailed review of the state of research, defining three \1;3‘,§ele\nt1ﬁc A
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directions.

e Chapter 2: Presents the Hybrid DIE software solution (integration of RPA and iRPA)
within the SAP BTP environment, based on bidirectional encoder models (including

BERT bg bizorg) for automated business document processing.

e Chapter 3: locuses on operational business analytics in CRM environments.
emphasizing Customer Lifetime Value (CLV) estimation. A new method for hybrid
feature selection 1s proposed. which improves accuracy and reduces error by

approximately 5%.

e Chapter 4: Examines practical solutions, including the creation of the MBV-Bench
benchmark, the RTB digital assistant for managing laboratory testbeds. and the Private
Edge LLMs platform for local fine-tuning/training of language models with guaranteed

data privacy.

e Chapter 5: Entitled "Conclusion and Summary", it essentially represents a
systematized summary of the results achieved and conclusions from the previous four

chapters. without introducing new standalone content or solving an additional research

task.

3. Compliance of the Proposed Research Methodology with the Set Goal and Tasks of the

Dissertation Thesis

The structure of the dissertation thesis is logically consistent and well-aligned with the stated
goal. The systematic literature review in Chapter 1 correctly substantiates and derives the three
specific research directions, while each subsequent chapter presents a solution to a
corresponding research task—intelligent document workflow automation, operational
analytics based on key indicators. and cognitive interaction in human resource management
systems. The applied methodology is logical. rigorous, and scientifically sound. It combines an
analytical review, design and training of neural network architectures, experimental validation,
and quantitative economic efficiency evaluation. which guarantees the completeness and
credibility of the obtained results.

4. Contributions

The PhD candidate presents claims for six contributions, which are well and correctly defined
in substance. The contributions are categorized into two groups: scientific-applied and applied.
evenly distributed with 3 in each category. I consider the contributions to be the personal work
of the candidate and accept them as presented.

S. Publications on the Dissertation

The PhD candidate has presented 4 publications on the topic of the dissertation thesis: one

article in a peer-reviewed scientific journal (Algorithms, Q2), one paper at an international

scientific conference (/nternational Conference Automatics and Informatics, 1ICAl 2024,



Varna). one paper at an international scientific symposium, and one paper at an international
scientific conference published by IEEE. Three of the publications are co-authored with the
doctoral candidate's academic advisor, and the publication at the 2025 symposium is single-
authored. The doctoral candidate has also participated in a research project related to the PhD
program entitled "Applications of Artificial Intelligence in Management Information Systems”
(Contract No. 242PD0033-19).

6. Opinions, Recommendations, and Remarks

The dissertation thesis is technically well and correctly formatted, meeting the requirements

for this type of scientific work. I have no substantial critical remarks.

Some of the figures included in the dissertation thesis have low image quality (low resolution
/ blurred text in graphic elements). I recommend that prior to printing the final copy, these

figures be replaced with vector versions or higher-resolution images for better readability.

[ recommend that the content of Chapter 5 not be isolated as an independent numbered chapter
but rather formatted as a general conclusion of the dissertation thesis—since in essence, it
represents a summary of the results and conclusions already presented in the previous chapters,

rather than solving an independent research task.
Conclusion

The presented dissertation thesis complies with the full set of criteria and indicators for
acquiring the educational and scientific degree "Doctor" (PhD). in accordance with the Act on
Development of the Academic Staff in the Republic of Bulgaria (ADASRB) and the related

regulatory acts. In conclusion, 1 give a positive evaluation of the dissertation thesis.

[ confidently recommend the scientific jury to award Stela Galinova Stoykova the educational
and scientific degree "Doctor" (PhD) in the professional field 5.2. Electrical Engineering.

Electronics and Automation.

Date: 09.09.2026 Jury Mei
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