WFO\AK,%\KG»A QEASE ~HCA-0D)

CTAHOBMWLUE

BbpXy AucepTaumoHeH Tpya 3a npuaobusaHe Ha obpas3oBaTenHa M Hay4dHa
cTeneH ,, AoKTop”

ABTOpP Ha gucepTaynoHHusa Tpya: Mar. nHx. Crena NanmHosa CToMKOBA

Tema Ha AucepTauMoHHUA TpyAa: [PUNOXKEHUA Ha M3KYCTBEHUA UHTENEKT B
MHOOPMALIMOHHUTE CUCTEMM 33 YNpaB/ieHne n busHec aHanms

YneH Ha Hay4yHOTO ypu: npod. A-p nHx. Kocta lNeTtpoB bowHakos

1. AKTyanHoOCT Ha pa3paboTrBaHuA B gucepTauMoHHUA Tpya npobaem B HayyHO
N HaY4YHO-NPUNOXKHO OTHOLUEHMUE.

[INCepTaLMOHHUAT TPYA € NOCBETEH Ha U3K/AKOUYUTENHO aKTyanHa U AUMHAMUYHO
pa3suBalla ce npobnemaTuka, CBbp3aHa C NPUAOXKEHUETO Ha M3KYCTBEHUA
UHTENEKT B UHGOPMALMOHHUTE CUCTEMU 33 YNpaBaeHne n busHec aHanm3a.

AKTyanHOCTTa Ha TemaTa ce onpeaens KakTo oT 6bp30TO pa3BUTME Ha MeToauTe
U MOJENUTe Ha U3KYCTBEHUA UHTENEKT, Taka U OT HapacTBallaTa Heo0bXoAMMOCT
OT TAXHOTO ePEeKTUBHO UHTErpuvpaHe B peanHu UMHPOPMaALUMOHHM CUCTEMMU 3a
yrnpas/eHune.

2. CreneH Ha no3HaBaHe CbCTOAHUETO Ha npobaema M TBOpPYECKa
UHTepnpeTauua Ha IMTepaTypHUA maTepuan.

B bubnunorpadpuarta ca BkawueHn 187 nutepaTtypHu U3TOYHUKAE, OT KomTo 179 ca
Ha naTuHMUA M 8 Ha Kupunmua. CblecTtBeHa 4acT OT /nTepaTypHUa ob3op e
nirpageHa 4pes nybaukauuu, uHaekcmpaHu B Scopus, Web of Science wu
eNeKkTpoHHaTta 6ubnunoteka Ha Association for Information Systems (AlS).
MN3non3saHM ca WU MaTepuanu OT BOAEWMU MEXAYHAPOAHU KOHbepeHuun B
obnactra.

JInTepaTypHMAT 0630p MMa cucTeEMATUYEH XapakTtep. PopmynmpaHu ca wecT
U3cneaoBaTeNCKU BbNPOCA, Ypes3 KOUTO ce aHanmn3mpaT MeToauTe U MoaennTe Ha
U3KYCTBEHUS WMHTENEKT, cTpaTerumTe 3a obyyeHue, BUOOBETe BHeApABaHe,
Hay4YHUTE NPUHOCK, reHepupaHaTa gobaBeHa CTOMHOCT U Npeau3BUKaTe/ICTBaTa
npu BHeapsABaHe Ha U/ B UHOOPMALIMOHHUTE CUCTEMM 32 YNPaB/IEHME.

To3n noaxon no3sonaABa Ha mar. uHxX. C. CtorMkoBa Aa npemuHe oT oblius
INTEPATYPEH aHANIU3 KbM UAEHTUDULMPAHE HA KOHKPETHU HeunscaeaBaHn Uau
HeAOoCTaTbyHO M3CAe[BaHW aCnNekTW, KOUTO BNOCAeACTBME ca MpPeBbpHaTU B
3a/layn Ha AUCepPTaLUMOHHOTO U3cienBaHe.

B pe3ynTat Ha aHanuM3 Ha HanpaBeHusa nAutepatypeH o063o0p ca popmynmpaHu
LenTa Ha AUCepTauMOHHUA TPy M 3a4a4mTe 33 NOCTUraHeTo M.



3agaydu Ha gucepTaunMOHHUA TPyA C NOCTUTHATUTE NPUHOCM.

Llenta Ha AucepTaumMoHHMA Tpya € dopmynmpaHa KaTto: Pa3paborBaHe Ha
MHOBATUBHMU COPTYEPHU pELIeHMA 33 NPUNOXNKEHUE Ha M3KYCTBEH UHTENEKT B
MHPOPMALIMOHHUTE CUCTEMKU 33 YynpasaeHne un OU3HEC aHaam3 B Tpwu
Hanpas/ieHWsa, reHepupaum aobasBeHa CTOMHOCT: WMHTeAUreHTHa NpPoLEecHa
aBToMaTU3aLMA Ha AOKYMEHTO0bopoT U AoKkymeHToobpaboTka, Knacudpukauus
No KJOYOBM NOKasaTenu 3a ebeKTUBHOCT Npu onepaTuBeH aHanmn3; KOrHMTUBHO
B3aumopencresme B UMHPOPMALMOHHM CUCTEMMU 33 YMNpaB/ieHMEe Ha YOBELUKU

pecypcu.

3a nocTUraHe Ha nNnocrtaBeHaTa uen e n3bpaH KOMNAEKC OT CbBPEeMEHHU MEeToaMu,
BKAOYBALL: AbNOOKM HEBPOHHU mpexxn Tun BERT; TexHUKM oT poboTtmlnpaHa
npoLecHa asTomaTm3aumsa; obyyeHue ¢ yynten Ha AbNOOKU HEBPOHHU MOLENN;
HaCTPOMKa Ha XuneprnapameTpu; aaroputmm 3a 3amMecTBaHe Ha /UNCBALUU
CTOMHOCTM, AbpBeTa Ha pelweHunATa; aHcambnoBuM AbpBeTa Ha pPeLeHUAT],
anroputmu Ha K Ham-bamM3Kkm cbcean; meTon Ha OMOPHUTE BEKTOPWU; FONEMMU
e3UKOBU MoJenun; TpaHcdep Ha 3HAHUA U U3BIMYAHE HA 3HAHUA U Ap.

Cyutam, 4ye nsbpaHata MeTOAMKA Ha U3CNe[BaHEe € afAeKBaTHa Ha NOoCTaBeHaTa
Len 1 3a4aym.

4.H8Y‘-IHM, HAYHYHO-NMPUNOXKHU U NPUNTOXKHU NPUHOCU Ha ANCEPTALUNOHHUA TPYA

B ancepTtauMoOHHUA TPYA Ce CbAbPKAT CNeAHUTE MO-BaXKHU HAaYYHO-NPUIOXKHU U
NPUNOXKHU NPUHOCHU:

1.Pa3paboteHn ca BapmaHTM Ha mogena BERT w©n ekcnepumeHTanHo ca
BasinaupaHun Kakto cnegsa: BERT _bg bizorg 3a pasno3HaBaHe Ha HanmeHyBaHU
o6ektTn n BERT _mod 3a Knacudukauma Ha AOKYMEHTN.

2.Pa3paboteHo e codtyepHo pewenne (Hybrid DIE) 3a wHTenureHTtHa
poboTM3MpaHa NpouecHa aBTOMaTU3aLUMSA, B KOETO 33 U3NbAHEeHUe Ha QYHKLUUnUTe
pasno3HaBaHe Ha HaumeHyBaHW 06EKTM M  Kaacudukauma Ha NOKYMEHTU Ca
UHTerpmpaHu cbotseTHo BERT _bg bizorg u BERT _mod.

3.B HanpaBneHne onepaTtMBeH aHaNM3 3a pellaBaHe Ha 3a4ayMm 3a ABOWYHA
Knacndukauma ca aHaAM3MpaHM Bb3MOXKHOCTU 3a NpuiaraHe Ha CbBPEMEHHM
MoAenn 3a MaluMHHO obyyeHue (AbpBeTa Ha peweHnATa; aHcamb0BM AbpBeTa
Ha peweHuaTa, anroputmum Ha K Ham-6aM3KM cbceau; meton, Ha OMNOpHUTE
BEKTOPMU).

4.NMpeanoxeH e HOB MeTo/, 33 CeNleKUMA Ha XapaKTepuCcTukm npu agsomndHa CLV
(QOWBOTHA CTOMHOCT Ha KAMEHTA) Kaacudpukauma, KOUTOo KombuHupa



BEPOATHOCTHO MOJE/NINUPAHE.

5.PaspaboTeH e uHTenureHTen gurutaneH acucteHT (“Robot Transformer Bot”,
RTB), 6a3upaH Ha ronemu e3ankoBm MoLen, 3a nognomaraHe Ha obyyeHmneTo o
nporpammpaHe 1 usnonssaHe Ha pobotmnsnpar nabopatopeH cteHa Mitsubischi
RH-6CH7020-D

6.Pa3paboTteHa e nnatpopma PrivateEdgelLLMs, no3sonaBalLa KombMHUpPaHe Ha
CbBPEMEHHW NoAXoAWM 3a NapameTpuyHo-edUKacHo nocnepallo obyyeHune Ha
ronemMmuTe esMKoBu MOAEeIN C aNTEPHATUBEH NOAX0A 3a KOHTEKCTYa/in3auma ypes
pa3wmnpasaHe Ha ba3aTta 3HaHMA HAa MoAeNa C BbHLWHU U3TOYHULM.

7. PaspaboTeH e HoB HeHumapk MBV-Bench 3a oueHABaHe Ha cNOcOBHOCTTa Ha
obyyeHU ronemm eaMKoBu MOZENUN Oa reHepupaT Kog no notpebuTtencka 3anska
Ha cneunanusnpan nporpameH eank MELFA Basic V.

5. MpeueHka Ha nybanKayuute no guceptauuoHHUA TpyA: 6pon, xapakrep Ha
M3naHUATA, B KOUTO Ca OTNEYaTaHMU.

Mo gucepTaLMOHHMA TPYA ca NPeAcTaBeHU YeTUpu HayvyHu nybaukauum, eaHa
cTaTuA B HayyHo cnucaHue Algorithms, Q2, ase nybankauuu B mexayHapoaHU
Hay4YHWU KoHPpepeHuMn wn egHa nybanKauua B MeXXAyHapodeH HayyeH
cumno3snym. EgHa ot nybankauumte e camoctosaTenHa. NMybamkaumurte obxsalar
U NpoBeaeHUTe n3cneaBaHMa M HanpaseHuTe pa3paboTku B AncepTauUoHHUA

TPYA.

Cumtam, ye NybAMKALMOHHATa aKTUBHOCT Ha mar. nHx. CT. CToMKoBa € Hanb/IHO
[0CTaTbyHa M CbOTBETCTBA Ha XapakTepa 1 obema Ha U3BbPLUEHOTO U3cneaBaHe.

MHoro gobpo BneyatieHue npaBu HaanumeTo Ha 21 ymTupaHuma Ha nybamkaumm
no AMcepTaLnMoOHHUA TPya, B U3AaHUA KOUTO ca pedepupaHn U MHAEKCUPAHU B
Scopus n Web of Science.

HanuyumeTo Ha cpaBHUTE/IHO ronam BpoM LMTUPaAHMA 33 AMCEPTALMOHEH TPYA €
NOKa3aTeNCTBO 3a MONE3HOCTTa Ha NpPoBeAEHUTE U3C/NeABaHWA U NOJyYeHUTe

pe3ynTaTu.
6.MHeHuUA, NpenopbKUu 1 benexxku.

LlanocTHaTa MU OLLeHKa 33 AUCepTaLMOHHUA TPyA Ha mar. uHXK. Ctena [aninHoBa
CTOMKOB € MONOXUTenHa.

7.3aKn0MeHMe € ACHA NOJOXKUTe/IHa WU  OTpUuaTe/IHa OLEeHKa Ha
AUCepPTaLUOHHUA TPYA.

AHanM3bT 3a WM3NbJAHEHUE Ha MUHUMANHUTE HaUMOHANHM U3UCKBAHMA 33
npunaobusaHe Ha o6pasoBaTenHata M HayyHa cTeneH ,A0KTOop“ no



npopecnoHanHoOTO HanpassieHune 5.2 EnekTpoTtexHuka, enekTpoHuka U
aBTOMaTMKa U U3UCKBAHWUATA Ha [lpaBUAHUKA 3a YyCNOBMATa U pena 33
npupobuBaHe Ha HayyHu cteneHn B TY-CodpuAa nokassa, 4e no rpynara oT
nokasatenu A, npu n3nckeaHu 50 ToYKK, C NpeacTaBeHna agucepTaumMoHeH Tpya
mar. nH». C. CTonkoBa nocTtura Tes3m TOUYKM M NOo rpynarta oT nokasatenu [, npu
nancksaHm 30 Touyku, mar. nHx. C. CtonkoBa no moun msymcneHma noctura 70
TOYKMU.

Bb3 OocHOBa Ha MONOXMUTENHATAa MW OUEHKA 3a AUCEePTauMOHHUA Tpya W
N3NOXKEHOTO B HACTOALLOTO CTaHOBULLE, nNpedsaram Ha yBaXaemoTo HayyHo
}KYpU Aa npucbaun Ha mar. uHXK. Ctena NaamHosa CtoiKosa obpasosartenHara u
HayyHa cTeneH ,AO0KTop“, B HayyHa obnact 5.TexHU4ecKn Hayku,
npodecnoHanHo HanpasaeHue: 5.2 ENeKTpoTeXHUKA, eIeKTPOHUKA M aBTOMATUKA
Nno Hay4Ha cneumnanHocT ,,CucTtemm c U3KYCTBEH MHTEeNeKT"

Qj~
Nata: 3.09.2026 YNEH HA XXYPUT :

v 7 -
‘4 ,,IL.[ir;'("

“. iy !'[)O

370 1. L O
Bomﬁ'%tk&a/’




DAKVATET v
“YITET  EFEXTPO-

HHKA 5 ABTC IMATHKA”

OPINION

on the dissertation for the acquisition of the educational and scientific degree
"Doctor”

Author of the dissertation: M.Eng. Stela Galinova Stoykova

Topic of the dissertation: Applications of artificial intelligence in information
systems for management and business analysis

Member of the scientific jury: Prof. Dr. Eng. Kosta Petrov Boshnakov

1.Relevance of the problem developed in the dissertation in scientific and
scientific-applied terms.

The dissertation is dedicated to an extremely topical and dynamically developing
issue related to the application of artificial intelligence in information systems for
management and business analysis

The relevance of the topic is determined both by the rapid development of
artificial intelligence methods and models, and by the growing need for their
effective integration into real management information systems.

2.Degree of knowledge of the state of the problem and creative interpretation
of the literary material.

The bibliography includes 187 literary sources, of which 179 are in Latin and 8 in
Cyrillic. A significant part of the literature review is built through publications
indexed in Scopus, Web of Science and the electronic library of the Association
for Information Systems (AIS). Materials from leading international conferences
in the field have also been used.

The literature review is systematic in nature. Six research questions are
formulated, through which the methods and models of artificial intelligence,
training strategies, types of implementations, scientific contributions, generated
added value and challenges in implementing Al in management information
systems are analyzed.

This approach allows M.Eng. S. Stoykova to move from general literary analysis to
identifying specific unexplored or insufficiently researched aspects, which were
subsequently turned into tasks of the dissertation research.

3.Compliance of the chosen research methodology and the set goal and
objectives of the dissertation with the contributions achieved.

The goal of the dissertation is formulated as: Development of innovative software
solutions for the application of artificial intelligence in information systems for
management and business analysis in three areas, generating added value:

Intelligent process automation of document flow and document processing;
) |
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Classification by key performance indicators in operational analysis;
interaction in human resource management information systems.

To achieve the set goal, a complex of modern methods was selected, including:
deep neural networks of the BERT type; robotic process automation techniques;
supervised training of deep neural models; hyperparameter tuning; algorithms
for replacing missing values; decision trees; ensemble decision trees, K-nearest
neighbors’ algorithms; support vector method; large language models;
knowledge transfer and knowledge extraction, etc.

| believe that the chosen research methodology is adequate to the set goal and
objectives.

4.Scientific, scientific-applied and applied contributions of the dissertation work

The dissertation contains the following more important scientific and applied
contributions:

1.Variants of the BERT model have been developed and experimentally validated
as follows: BERT bg bizorg for named object recognition and BERT_mod for
document classification.

2.A software solution (Hybrid DIE) has been developed for intelligent robotic
process automation, in which BERT_bg_bizorg and BERT_mod are integrated to
perform the functions of named object recognition and document classification,
respectively.

3.In the direction of operational analysis for solving binary classification
problems, possibilities for applying modern machine learning models (decision
trees: ensemble decision trees, K-nearest neighbors’ algorithms; support vector
method) have been analyzed.

4.A new method for feature selection in binary CLV (customer lifetime value)
classification is proposed, which combines features from the primary data with
features obtained through probabilistic modeling.

5.An intelligent digital assistant (“Robot Transformer Bot”, RTB), based on large
language models, has been developed to support training in programming and
using a Mitsubischi RH-6CH7020-D robotic laboratory bench

6.A PrivateEdgeLLMs platform has been developed, allowing the combination of
modern approaches for parametrically efficient subsequent training of large
language models with an alternative approach for contextualization by expanding
the model's knowledge base with external sources.

7.A new benchmark, MBV-Bench, has been developed to evaluate the ability of
trained large language models to generate code upon user requestin a specialized
programming language, MELFA Basic V.
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5.Assessment of publications on the dissertation: number, nature of the
editions in which they were printed.

The dissertation has resulted in four scientific publications, one article in the
scientific journal Algorithms, Q2, two publications in international scientific
conferences, and one publication in an international scientific symposium. One of
the publications is independent. The publications also cover the research
conducted and the developments made in the dissertation work.

| believe that the publication activity of M.Eng. St. Stoykova is completely
sufficient and corresponds to the nature and volume of the research carried out.

The presence of 21 citations of publications on the dissertation work, in
publications that are referenced and indexed in Scopus and Web of Science,
makes a very good impression.

The presence of a relatively large number of citations for a dissertation work is
proof of the usefulness of the research conducted and the results obtained.

6.0pinions, recommendations and notes.

My overall assessment of the dissertation work of M.Eng. Stela Galinova Stoykov
IS positive.

7.Conclusion with a clear positive or negative assessment of the dissertation.

The analysis of the fulfilment of the minimum national requirements for
acquiring the educational and scientific degree "doctor" in the professional field
5.2 Electrical Engineering, Electronics and Automation and the requirements of
the Regulations on the conditions and procedure for acquiring scientific degrees
at TU-Sofia shows that in the group of indicators A, with a required score of 50
points, with the presented dissertation work, M.Eng. S. Stoykova achieves these
points, and in the group of indicators G, with a required score of 30 points, M.Eng.
S. Stoykova, according to my calculations, achieves 70 points.

Based on my positive assessment of the dissertation work and the information
presented in this opinion, | propose to the esteemed Scientific Jury to award
M.Eng. Stela Galinova Stoykova the educational and scientific degree "Doctor”,
in the scientific field 5. Technical Sciences, professional field: 5.2 Electrical
Engineering, Electronics and Automation in the scientific specialty "Artificial
Intelligence Systems"

Date: 3.09.2026 JURY ME




