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PELUEH3US

BLPXY AMCEPTALMOHEH TPY/ 3a NMpuoOMBaHe Ha 00pa30BaTe/IHA U HAYYHA CTENEH . JOKTOP™ B

npogecuoHalHO HarlpaBiaeHue 5.2 ENeKTpoTeXHUKa, €JIEKTPOHMKA U aBTOMATHKa, HayYHa
cneuragHocT ..CUCTEMU € U3KYCTBEH MHTEEKT

Agrop Ha aucepranuonnus Tpya: Crena 'annnosa CroikoBsa

Tema na aucepraunonHusi Tpya: llpwiokeHns Ha M3KYCTBEHMSI HHTEJIEKT B
MHPOPMALIMOHHUTE CUCTEMHU 3a YIPABJIEHHUE U OMU3HEC aHaau3

Penensent: npod. Ilers Konpunuxkopa-Xpucrosa

Ha3naueHna c¢bM 3a BbHLIEH 4ieH Ha HaydyHOTO »xypu CbC 3anoBea Ha pekropa Ha TY-
Codwus, dunuan ITnoaus Ne OXK-5.2-48 or 19.06.2026r. 1 0ax n3dpaHa 3a pPELEH3EHT Ha
MBPBOTO 3aceaHue Ha XypuTo Ha 23.06.2026r. Tlonyunx Beuuku usnckBaHu ot I IpaBuiinuka
3a YCIIOBHATA M peda 3a NpuaoOMBaHE HA HAay4YHU CTENMEHU B TEXHUYECKH YHUBEPCHUTET —
Co(ust JOKYMEHTH, Bb3 OCHOBA HA KOMTO € U3IOTBEHA Ta3U PELIEH3USI.

. AKTyanHoCT Ha pa3paboTBaHMs B JAUCEPTALMOHHMS Tpyd Npodiem B HayyHO MU
HAaY4YHOIIPHUJIOKHO OTHoueHWe. CTeneH ¥ HUBAa Ha aKTyaJIHOCTTa Ha mnpodiema H
KOHKPETHHUTE 3a7a4M, pazpaboTeHu B IUCEPTALUSATA.

bvpHoto pazsutue Ha M3kycreenus nurenekr (MKW) npes nocneanure roimHu nosene
10 HETOBOTO BCE [MMO-LIMPOKO NPUIIOKCHUE B pa3zHOOOpa3zHM 00JacTH, KAaTO CUCTEMM 3a
yMpaBjcHUEe Ha pa3IMuHu 00ekTH, 00paboTka M aHaIM3 HA MEAMUMHCKHU JaHHU, (PUHAHCH,
kubepcurypHoct v MHoro apyru. Ilpunoxennero Ha MU B uHpOpMaLMOHHUTE CUCTEMH 3a
ynpasjienue (MCVY) e eaqHo oT HanpaB/leHUSTA, KOETO € 0CODEHO aKTyaJlHO B MOMEHTA, Thil
KaTo TIpeAOCTaBs TOJIEeMM BBb3MOXKHOCTHM 13a [OATNIOMaraHe Ha JOKyMEHTooOopoTa H
OMepaTMBHUS aHaJllM3 Ha HapacTBallusi obem OT HH(opmauMuss B OW3HEC CHCTEMMTE.
PazpaborBaHeTo Ha qururaiuu acucreHTv ¢ MM Ha 6a3a ronemure €3MKOBH MOJIE/IM € OCOOEHO
aTPaKTHBHO B MOMEHTa, TBH KaTo MPEAOCTaBs TOJeMH Bb3MOKHOCTH 3a TEXHHYECKO
roanoMaraHe Ha cbOMpaHeTo Ha MHpoOpMauus U HEeHHOTO oOoOwaBaHe. Bbnpeku WHPOKOTO
pa3npocTapHeHue Ha cucremute ¢ UM w HanuumeTo Ha npeaBapuTesiHO OOYyUYE€HHU TOJIEMU
MOJAEHN, TE€ C€ HYXAAAT OT JOIMBJHUTEAHO O0O0y4YEeHWE M ajanTauus KbM crneuddukara Ha
KOHKPETHOTO MM mpuiiokeHue. ToBa mnpeanoctaBs HEOOXOAMMOCTTAa OT pa3padoTBaHe Ha
aJlanTUpaHd KbM KOHKPETHMSI noTpedutesn petueHus. [lopaau ToBa mnocraBeHara uen B
AMCCPTALMOHHUS  TPYA 3a  paspadorBaHe Ha codryepuu npuioxenuss Ha WU B
HH(OPMALIMOHHUTE CUCTEMU 3a yIpaBieHHUE U OU3HEC aHau3U U 3a/1auuTe, C KOMTO Aa Oble
MOCTUrHaTa (aBTOMAaTH3aUMsl Ha JOKyMeHTooOopoTa W obpaboTkara Ha JokymeHTH ¢ MU,
oOyuaBaHe Ha MOJEJM 3a Kjlacu(pUKalUs ¢ METOJMTE 3a MALLIMHHO oOy4YeHHue U pa3paboTBaHe
Ha MHTEJIMTEHTEH JUTHUTA/IEH aCUCTEHT) ca C HAi-BHCOKA CTeMeH HA aKTyaJaHOCT.
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2. CreneH Ha rNo3HaBaHE CHCTOSHHUETO Ha MpodjieMa W TBOpUYECKA WHTEPIIpEeTauys Ha
JIUTEpATYPHUS MaTepuall.

JIutepaTtypHHUAT 0030p € OCHOBaH Ha |87 u3TOUHMKA, caMO 8 OT KOUTO Ha KUPUIIMLA, a
ocTaHanuTe Ha naruHuua. [Toseue ot nonosuHara ca ot nepuonaa 2020-2026 roauHa, KOETO
Mokasea 3aJbJ00UEHO IMO3HABAHe HA HAH-HOBHTE pa3padoTkH B obJjacrra Ha
AHCEpPTALHOHHUSA TpyA. M3cieaBaHeTo Ha cbCTOsIHMETO Ha mpobdiaeMa € 3aabjdoveHO W
aHAJIMTUYHO U BKJIFOUBA Pa3/e/ii, CBbP3aHU C OCHOBHUTE 00JIACTH HA U3CJIC/IBAHETO, @ UMEHHO
UCY, MU u Heroute npujoxeHus B MCY. [IpaBu ocodeHo a00po BrieuatTiieHUE, 4e
JIOKTOpAaHTKaTa CH MOCTAaBs 3a 3a/1a4a j1a aHaJIu3upa nyOnuKaluu B CBETOBHO U3BECTHUTE 0a3u
Scopus 1 Web of Science u /1a OTTOBOpH Ha HSIKOJIKO KJIIOUOBU BbLIIPOCA CBbP3aHU C U3BECTHUTE
metoau M moxaeau Ha MW, Meroaute 3a TAXHOTO OOy4deHHE, TFEHEpPUpPAHUS HayydeH W
[IPAKTUYECKH NpUHOC OT BHeapsBaHeTo UM B MCY, KakTO M npean3uBUKaTe/ICTBATa, KOUTO
rnpeacTon j1a oObaaT peuieHn. TBopueckaTa HHTEepNpeTaHs HA JIHTEPATYPHHUS MaTepHaJl e
H3I10JI3BAaHA KAaTO OCHOBA 32 Ol pejie/isiHe HA Le/ITAa H 3aa4HTe HA AHCePTAHOHHHUSA TPYA,
KOUTO OMXa UMaJIi MPUHOCHU €JIEMEHTU CIIPSIMO ChLIECTBYBALLOTO CHCTOSIHUE Ha Mpodiiema.

3. CwpboTBeTcTBUE Ha U30paHaTa METOMKA HA U3CJIE/IBAHE C [IOCTaBeHaTa LieJl U 3a7a41 Ha
JAMCEPTALlMOHHUSA TPYL.

H36paHaTa METOAHKA HA H3CJICABAHC € B NIPJIKA BPb3Ka € IMoCraBCHaTa LHET H
3aa4H, 4 UMCHHO.

v' JIpnOOKH HEBPOHHHM Mpexku TuI JByrocoveH eHkojaep BERT 3a u3Bnuuane Ha
JAHHU OT IOKYMEHTH.

v’ Mozaenu Ha MalwMHHOTO 00yudeHue - jabpBera Ha peuieHusita, KNN u SVM
KJ1acCM(PMKATOPHU - 3a LICJIATE HA ABOMYHATA KJIaCH(PUKALIMA NO KIKOYOBHU [10Ka3aTeNH
B CRM cucremure.

v’ MeToau 3a AONBJBAHE Ha JIMIICBALIM JaHHM, 3a 00OraTsiBaHe Ha JIAHHUTE C LE
KOopekuusi Ha aucdasaHca MEXAY KJacoBETe W M3BJIIMYAHE HAa 3HAYHUMU
XapaKTEPUCTUKH C 11eJ1 MoA0OpsiBaHe KayeCTBOTO Ha KilaCU(pUKaLUTA.

v’ TojeMu €3MKOBM MOJAEIM W METOAM 3a TIAXHOTO OOyueHHe 3a UEeNUTe Ha
pa3padoTBaHUsl AMTUTAJICH ACUCTEHT.

4. KpaTka aHaJMTHYHA XapaKTEPUCTHUKA Ha €CTECTBOTO U OLIEHKA Ha JI0OCTOBEPHOCTTA Ha
MaTepualia, BbpXy KOMTO ce rpafsiT MPUHOCUTE Ha JUCEPTALMOHHUSA TPYA.

JlnceprauuoHUsT Tpya ce c¢beTon oT 187 crpanHuum, 0e3 npuioxkenusta. Tol e
pa3/ieJIeH Ha 5 IIaBH, KaKTO CJIE/IBA:

[maBa 1 BKIOUBA aHaJMTHYEH 0030p. Ha OazaTta HA KOWTO ca GOpMyIMpaHu LIEJITa U
3]IQUUTE Ha JIMCepPTallMOHHUS TPY/L.

[TpuHOcuTE ca onucanu B maBu 2, 3 U 4, KaKTo clie/iBa:
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B riaBa 2 e onucaHo noJipodHO c¢h3aajgeHoTo codryepHo pewtenue (Hybrid DIE
WHTEJIMIeHTHA poOOTU3UpaHa NpoliecHa aBToMaTu3alus Ha JJOKyMeHToodpadboTka. B neraitnu
ca onucanu odbyuenute BERT mozenu 3a pasnosnaBaHe Ha HauMeHYBaHHM OOEKTH C L€l
copTHpaHe Ha JOKyMmeHTH. [lpeacraBeHu ca JaHHU 3a TOYHOCTTA Ha OOY4YEHHMTE MOJEJIH.
M3BbpIieH € W aHalu3 Ha TMOTEHLUHAJHUS WKOHOMMUECKH €(EKT OT BBbBEXKIAHETO Ha
pa3paborenus B aucepraumsita Hybrid DIE codryep u HeroBoto cpaBHeHue ¢ MpeasiaraHoTo
na nasapa peitueHde SAP DocX B npumepen cuenapuii 3a 0OpadoTKa Ha NOPBYKM 3a
3AKYIYBaHE HA MATEpPHUaIM U NPOAakOn 3a MaabK OU3HEC.

B rmaBsa 3 ca u3clieIBaHH MHOXKECTBO METOAM Ha MALIMHHOTO OOyueHHE (AbpBETa Ha
pelieHusaTa 1 TexHu amcambioBu Bepcuu, SVM knacuduxaropy u NN kinacuduxaTropu),
KAaKTO M METOAMW 3a TMOIMBJBAHE Ha JIMICBAIMTE [AaHHH, W300p Ha XapakTEPUCTHUKH 3a
Kinacuukauus v odorarsiBaHe Ha JaHHWUTE U TAXHOTO NPUJIOKEHHUE 3a 1BOMUHA K1acU(puKaLma
[0 TPH KJIFOUOBHM TIOKa3aresu 3a €(hPeKTUBHOCT B HampapJeHHs Mpoaaxdu, odciyKBaHe Ha
KJIMEHTH W MApKETHHT - MPOLEHT Ha HAANPOAaBaHe Ha CTOKU MU YCIIYTH, J0XKHUBOTHA CTOMHOCT
Ha KJIWEHTA WU MPOLICHT HAa M30CTaBSHE - C M3MOJI3BAHE HA JAHHHU OT TEJIEKOMYHHKAIIMOHEH
OIEpaTop M €JEKTPOHEH Mara3uH. MeToauTe ca CpaBHEHH M0 OTHOLIEHWE Ha MOCTUrHaTaTa
TOYHOCT Ha KJ1acu(UKaLUsTA.

B rmaBa 4 e onucaHo B JeTalid pa3padOTBAHETO HA WHTEJIMIEHTEH JWUTHTAJIEH
aCUCTEHT, OasupaH Ha TOJEMH €3MKOBM MOJE/IW. 3a [OANOMArHe Ha OOYyUYEHHETO II0
nporpaMMpaHe v M3noJi3BaHe Ha poOOTH3HpaH J1abopaToOpeH CTEH/l 3arno4BaiKu OT 0030p Ha
ChULECTBYBauTe Moaesn. u3dop na moaen (GPT-2). cv3naBane na 6a3za JaHHU 32 HEFOBOTO
oOyueHHe, TeCTBAHE Ha TOUHOCTTA MY M BHEAPSBAaHE Ha OOy4YEHUS MHTCJIUICHTEH IUTUTAICH
aCHCTEHT B MHTerpupaHara WH(popmMauMoHHa cucteMa 3a ynpasieHue SAP. M3ciensanu ca u
ca HACTPOEHW XHUIeprnapaMeTpuTe Ha Mojena. HanpaBeHO cpaBHEHHWE C H3BECTHH OT
JuTepaTypata roJIEMH €3MKOBM MOJEJIHM, Karo € I0Ka3aHO MoJ0OpeHue B CJICACTBUC Ha
obyuyenneTo ¢ Oa3zara JaHHM M HACTPOMBAHETO Ha Xwuneprniapamerpure. B pesyarar e
paspabotena ruiardopma, Hapeuena Private Edge LLMs. 3a o0yuenue Ha rojgemMu €3MKOBH
Mozaeau ¥ Genumapk, HapeueH MBV-Bench, 3a uenure Ha oueHsiBaHeTo 00y4E€HUTE rOJIEMH
€3UKOBM MO/IEJIM J1a FeHEPUpaT KO/l Ha CleUUaln3upanus rnporpaMmeH €31k, KOMTO ce U3IoJI3Ba
OT poOOTH3UPAHUAT J1abopaTtopeH cTeHa Ha Mitsubishi.

I'naBa 5 obOowaBa HakpaTtko u3BoauTe ot masu 1, 2, 3 u 4, Kato A0 rojsama CTeneH
MOBTaps U CripaBKaTa 3a MPUHOCHUTE.

[Tpunoxen ¢ U KOABLT HA pazpadoTeHus B maBu 2, 3 n 4 codryep.

Benukn NPHHOCHH IVIABH CHABLPAKAT MOAPOOHOTO ONHCAHHE HA H3NMOJ3BAHHTE
MOJE/IH, TEeXHHTe XHIlepnapaMeTpH, MeToAHTEe 3a TAXHOTO O0y4YeHHe, KAKTO H Ha
M3I10JI3BaHHTE 3a LeJITAa JaHHH, TAXHOTO MapKHpaHe M odoraTsiBaHe H MeETOAHTE 32
M3BJIHYAHE HA XapPaKTEePUCTHKHUTE WM 32 HeJuTe Ha kjaacHpukauusara. Cyuram, 4e
32€IHO C MPHJIOKEHUSITA, IPHHOCHTE B AHCEPTALHOHHUS TPYA €a ONHCAHH J0CTATHYHO
oAPOOHO M /IOCTOBEPHO.



5. HayuHu u/unu Hay4YHONPUIOXKHU NMPUHOCH HA AUCEPTALIMOHHUS TPY/L

[TpunoxkeHnara KbM JUCEepTaUMOHHHUS TPY/l CIpaBKa pa3/eiisi MPUHOCUTE HA HAYyYHO-
MPUIOKHK U NpuioKHU. [Tpuemam kiacudukauusara um u cMsaTam, Y€ T€ Morar ja Objaar
OMpe/Ie/IeHH KaTo ¢h3daBaHe HA HOBH co¢dTyepHH npuaoxkenuss Ha MU 3a cneunnunnre
Hyx11 Ha UCY ¢ roroBHOCT 3a BHeJApsiBaHe B IPAKTHKATA.

DopMyMpaHud HAKPATKO NMPUHOCHUTE ca:

A. Hayuno-npuiaoxHu:

e PazpadoreH ¢ U e o0yueH AbJ0OK HEBPOHEH MOA€e Ha Oa3ara Ha JBYNOCOYEH
eukojgep BERT 3a pasno3naBaHe Ha HauMeHyBaHHM OOEKTHM 3a LICJIMTE HA
aBTOMAaTH3aLMATa Ha JOKYMEHTOOOpOTA.

e [IpegnoxeHno e oboratsBaHe Ha XapaKTEPUCTUKUTE 3a JBOMYHA KJIaCU(HUKALIUS
C M3BJIEUEHH CTATUCTUYECKH XapPAaKTEPUCTUKHU OT OPUTHMHATHUTE JaHHH, KOETO
noo0psiBa TOUHOCTTA Ha OOYUYEHUST MOJEIL.

e Pa3paboreH € HOB OEHUMApK 3a OLIEHSABAHE Ha CMOCOOHOCTTA Ha O0y4YEHH
roJlIeMH €3MKOBM MOJIE/IM Jla TEHepUpar KO M0 MOTpeOMTENICKa 3asBKa Ha
cneunanmsupan nporpamen e3uk MELFA Basic V.

B. Ilpunoxnu:

e AHanu3MpaHa € NPUI0KUMOCTTA Ha peivlia MO/ Ha MAalIMHHOTO 00yueHHe
3a pelliaBaHe Ha 3a/1a4M 3a JABOMYHA Kjaacu(pukauus B UHHOPMALUOHHHA CUCTEMHU
33 YIPaBJICHUE HA B3AUMOJCHCTBUSITA C KJIUEHTH,

e Pa3padoTeH € MHTEJIUICHTEH AUTUTAICH ACUCTEHT. Oa3MpaH Ha rojieMUst €3MKOB
monen GPT 2, 3a noanomarue Ha 0OyUYEHHMETO MO NPOrpaMUpaHe U U3MoJI3BaHE
Ha poOOTU3UpPaH J1adoOpPaTOPEH CTEH/IL.

e Pa3paborena e ruiargopma, HapeueHa Private Edge LLMs, 3a oOyueHue Ha
roJIeMM €3MKOBHM MOAEIW BbpXy 0a3u JaHHMU M KOPMYCH OT JAOKYMEHTH OT
ClI€LMAIM3MPaHX HAYYHH, IPUIIOKHHU U HAYHHO-TIPUII0KHU 00J1aCTH.

6. OueHka 3a CTEIeHTa Ha JUYHOTO y4YacTHUE Ha JIMCEPTAHTA B IIPUHOCHUTE.

JInncea npoToko 3a pa3npeesieHUe Ha NPUHOCHUTE MEXKAY JOKTOpPAHTKATa U HEMHUTE
ChaBTOPU B NMyOJIMKaAUMUTE, CBbP3aHU ¢ aucepraudoHHus Tpya. Crena CToiikoBa € MbpPBH
ABTOP HA TPH OT NYOJHKALHHTE H ¢IHHCTBEH ABTOP HA JOKJIA/l HA HAYYHA KOH(pepeHI s,
CnbaBTop B JBE OT NyOJUKALUMUTE € CAMO HEHHHUAT HayyeH PbKOBOJMTEI, a B YETRBPTATA UMA
ote ABama chatopu. [To Moe MHEeHHe TOBa € HeCHhMHEHO JloKa3aTecTBo, ye Crena CroiikoBa
HMa BOJENI0 YYacTHE B IPHHOCUTE HA JHCEPTALHOHHHS TPYA.

7. llpeuenka Ha myOnUKaUMUTE IO AUCEPTALIMOHHHUSA TPYA: OpoH, XapaKTep Ha U3IaHUATA,
B KOUTO ca oTrnevaraHu. OTpaxkeHWe B HayKaTa — W3IOJ3BAHE M LIUTHPAHE OT APYrH
aBTOPH, B JIpYTH JIaDOpaTOpHUM, CTPAHU U TIp.

[IpeacraBeH e cnuebk ¢ 4 ny0JIHKAaHHU, CBbP3au ¢ 1UMcepTallMonHus Tpya. [IbpeaTa e
B criucaHue ¢ uMnakT ¢axkrop B Q2. BToparta v yeTBbpTaTa ca JOKJIaJAM Ha MEX/IYHAPOAHH
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MeAK/VHAPOAEH CHMIO3MYM. KOHTO He e pedepupaH B CBETOBHMTE Oa3zn ¢ Hay4HH

nyGankauun. Cornacto TlpaBuinuka 3a ycioBusiTa M peaa 3a MpuaoOMBaHEe Ha HayyHU
crenenu B Texuuueckn ynusepeureT — Codust, Te3n nydankauuu goeat odomo 70 rouku,
KOETO € MoBeye OT ABA MbTH HaJ HY:KHHTe MUHHMYM 30 ToukH mo nokasares I'.

[Ipencrapen e cnuebk ¢ 21 nurara, 6e3 Ja € yKazaHO KOs TOYHO myOnaukauus ce
LMTUpa, a CrIpaBKa B Scopus IMoKa3Ba, e BEpOSTHO LMTHpaHaTa MyOiMKalus ¢ mbpeara oT
cniuchbka. ToBa € Cepyo3HO MOTBBPK/AECHHE, e padoTara Ha JIOKTOpaHTKaTa € BMAMMa U ce
roJi3Ba OT APYrd yueHu 1o ceera. OcBeH TOBa HacToslIaTa CrpaBKa B SCOpuS MOKa3Ba olle
HOBM LIWTHPaHMs MaK Ha Ta3u nyodaukauus (00uo 29 1o MomeHTa).

Jloktopantkara uma o6wo 10 nybaukaunn, pedpepupann B Scopus, KOHTO HMAT
o010 42 nezasucumu uurara u h nuaexke 2. Tosa e gokazarescto, ue Crena Croiikosa €
M3rpajieH MJjaj y4eH. KOMTO Mpob/kaBa Aa paboTH U ImyO/MKyBa MaTepruaii ¢ BUAMM NPUHOC
B CBETOBHATA HayuHa JIMTEeparypa.

8. MznoaseaHe Ha pe3y/TaTUTE OT AMCEPTAUMOHHMs TPyA B HayyHara WM cOLMa/HarTa
npaktuka. Hanuuue Ha MOCTUTHAT MPSK MKOHOMHUYECKH €(peKT  np. JIoKyMeHTH, Ha
KOUTO C€ OCHOBABAa TBbPAECHHUETO.

[{uTHpanero HA NyOJIHKANHMHTE HA JOKTOPAHTKATA € J0Ka3aTe/ICTBO, e Te ce
nmoi3BaT B HayyHara npaktuka. He ca npexocraBeHH JOKYMEHTH 32 NMPHJIOKEHHS B
COLIMA/IHATA MPAKTHKA WK 3a MMOCTHIHAT MPSIK MKOHOMUUYECKH e(eKT Ha pa3padoTeHUTE B
nucepraumaTa codryepHu peiieHus. ApropedeparbT obave onmucBa INMOTEHUHAIHHTE
NpUJIoKeHHs Ha pa3paboreHute copryephu pewenus B ERP cucremu Ha npeanpuatus 3a
OnepaTHBEH aHaN3, KOTHUTHBEH aHajin3 U 3a LeJUTe Ha OOyYEHHUETO Ha CTyAeHTHTe B 1Y 1
332 HAyYHW U3CJIC/IBAHUA.

9. OleHKa HAa CHLOTBETCTBHUCTO Ha aBropedepara ¢ M3HMCKBAHMATA 32 W3TOTBSIHETO MY.
KaKTO M Ha a/ICKBAaTHOCTTA HAa OTpa3siBaHe Ha OCHOBHUTE IMOJI0OKCHUS U TPUHOCUTE Ha
JUCEepTaLMOHHHUSA TPYA.

ABTopedeparsT € B pa3Mep Ha 32 CTpaHULM Ha ObJIrapcky M aHIIMHACKY €31K, CUHTaM,
ye TOM 0TPa3aBa B I0CTATHYHA CTENEeH H N0 ChbLIECTBO OCHOBHHTE NPHHOCTH MOMEHTH OT
AHCEPTALHOSTHHHSA TPYA.

10. MHeHus, PENnopPbKU U OCJIEKKH.

JIMcepTallMOHHHUAT TPYA € J00pe CTPYKTYpHpaH H Hanucad. HsMam KpUTHYHH
OenlekKH KbM JIOKTOpaHTKara. IlpenopbuBaM i 1a NMpOABLIKK Aa padOTH BCE Taka OTAAJACHO U
KayeCcTBEHO B M3OpaHaTa OT Hes 001acT Ha U3KYCTBEHHS MHTEJIEKT.



['1. 3akntouenne ¢ siCHa MOJI0KHUTEIHA UM OTPHLIATETHA OLICHKA HA IMCEPTALIMOHHHUS TPYL.

ﬂpencmBemmT AUCCPTALHOHCH TPYA U MATCPHUAJTUTE KbM HETO OTroBapsaT Ha BCUYKH
M3UCKBAHMSI HA 3aKOHA PA3BUTHC Ha aKaJACMHUYHUA CHCTAB 3a IMPUCHK/aHE Ha o6pa3OBaTem1aTa
M Hay4YHa CTCIICH ,,,IIOKTOp". B 3akirouenue AdaBaM MOJIOKHTE/THA OU€HKA Ha JTHUCEPTALUMOHHUS

TpyA.

Benuko ToBa MM J1aBa OCHOBAHME Jla MPENoOpbYaM HAa YJICHOBETE HA YBa)KAEMOTO
Hayuno )xypu 1a npucsan Ha Crena lNasimnosa CroiikoBa oOpa3oBare/iHara ¥ Hay4yHa CTEIeH
»IAOKTOD™ B mnpodecHoHanHo HanpasjieHne 5.2 EjiekTporexHHka, €/JIeKTPOHHKa H
ABTOMATHKA, HAYYHA cnelHaJHocCT ,,CHeTeMH ¢ H3KYCTBEH HHTEJIeKT.
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REVIEW

of a dissertation for the educational and scientific degree of "Doctor" in professional field 5.2
Electrical Engineering, Electronics, and Automation, scientific specialty "Artificial
Intelligence Systems"

Author of the dissertation: Stela Galinova Stoykova

Dissertation title: Applications of Artificial Intelligence in Management Information Systems
and Business Analytics

Reviewer: Prof. Petia Koprinkova-Hristova

[ was appointed as an external member of the Scientific Jury by Order No. OX-5.2-48
dated June 19. 2026. issued by the Rector of the Technical University of Sofia (Plovdiv
Branch), and [ was selected as a reviewer at the jury's first meeting on June 23, 2026. [ received
all the documents required by the Regulations on the Conditions and Procedure for Acquiring
Academic Degrees at the Technical University of Sofia, upon which this review is based.

I. Relevance of the problem addressed in the dissertation from both scientific and applied-
scientific perspectives. The degree and levels of relevance of the problem and the
specific tasks developed in the dissertation.

The rapid development of Artificial Intelligence (Al) in recent years has led to its
increasingly widespread application across diverse fields, such as control systems for various
entities. medical data processing and analysis, finance, cybersecurity, and many others. The
application of Al in Management Information Systems (MIS) is a particularly relevant area at
present, as it offers significant opportunities to support document workflows and the
operational analysis of the growing volume of information within business systems.
Developing Al-powered digital assistants based on large language models is currently highly
attractive, as it offers significant potential for technically supporting information gathering and
summarization. Despite the widespread adoption of Al systems and the availability of pre-
trained large models, these systems require additional training and adaptation to the specifics
of their intended application. This creates a need for solutions tailored to the specific user.
Therefore, the objective set in the dissertation - to develop Al software applications for
management information systems and business analytics - along with the tasks required to
achieve it (automating document workflows and processing using Al. training classification
models via machine learning methods, and developing an intelligent digital assistant), are of
the utmost relevance.
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literature.

The literature review is based on 187 sources - only 8 of which are in Cyrillic, with the
remainder in the Latin script. More than half date from the 2020-2026 period, demonstrating
a thorough understanding of the latest developments in the field of the dissertation. The
review of the state of the art is thorough and analytical, covering the core areas of the research
- namely, Management Information Systems (MIS), Artificial Intelligence (Al), and Al
applications within MIS. It is particularly impressive that the doctoral candidate has set out to
analyze publications from the renowned Scopus and Web of Science databases and to address
several key questions regarding established Al methods and models, training techniques, the
scientific and practical contributions resulting from their implementation in MIS, and the
challenges that remain to be resolved. The creative interpretation of the literary material
serves as the basis for defining the aim and objectives of the dissertation, which offer
elements of original contribution to the current state of the issue.

3. Alignment of the selected research methodology with the aim and objectives of the
dissertation.

The selected research methodology is directly linked to the established aim and
objectives. namely:

v' Bidirectional encoder-type deep neural networks (BERT) for data extraction from
documents.

v Machine learning models - decision trees, KNN. and SVM classifiers - for binary
classification based on key metrics in CRM systems.

v" Methods for imputing missing data. enriching data to correct class imbalance. and
extracting significant features to improve classification quality.

v' Large language models and methods for training them for the purposes of the digital
assistant under development.

4. Brief analytical characterization of the nature and assessment of the reliability of the
material upon which the contributions of the dissertation are based.

The dissertation consists of 187 pages, excluding the appendices. It is divided into five
chapters, as follows:

Chapter 1 presents an analytical review, based on which the aim and objectives of the
dissertation are formulated.

The contributions are described in Chapters 2, 3, and 4, as follows:

Chapter 2 provides a detailed description of the developed software solution (Hybrid
DIE) for intelligent robotic process automation of document handling. It details the BERT
models trained for named entity recognition to facilitate document sorting and presents data on
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impact of implementing the Hybrid DIE software - developed as part of the dissertation - and

a comparison is made with the commercially available SAP DocX solution, using a sample
scenario involving the processing of material purchase and sales orders for a small business.

Chapter 3 examines various machine learning methods (decision trees and their
ensemble versions, SVM classifiers, and NN classifiers), as well as techniques for handling
missing data, feature selection, and data enrichment. It explores their application to binary
classification based on three key performance indicators across sales. customer service, and
marketing - upselling rate, customer lifetime value, and churn rate - using data from a
telecommunications operator and an online store. The methods are compared based on the
classification accuracy achieved.

Chapter 4 details the development of an intelligent digital assistant based on large
language models to support programming instruction and the use of a robotic laboratory
testbed; the process encompasses an overview of existing models, model selection (GPT-2),
the creation of a training dataset. accuracy testing. and the deployment of the trained assistant
within the SAP integrated management information system. The model's hyperparameters were
also investigated and fine-tuned. A comparison was made with large language models known
from the literature, demonstrating improvements resulting from training on the dataset and
hyperparameter tuning. Consequently. a platform named Private Edge LLMs was developed
for training large language models. along with a benchmark called MBV-Bench, designed to
evaluate the models' ability to generate code in the specialized programming language used by
the Mitsubishi robotic laboratory setup.

Chapter 5 briefly summarizes the conclusions from Chapters 1, 2. 3, and 4. largely
reiterating the overview of contributions.

The code for the software developed in Chapters 2. 3, and 4 is also included.

All chapters presenting original contributions contain detailed descriptions of the
models employed, their hyperparameters, and training methods, as well as the data

used—including details on annotation, augmentation, and feature extraction for
classification purposes. I believe that, together with the appendices, the contributions of

the dissertation are described in sufficient detail and with a high degree of reliability.

5. Scientific and/or scientific-applied contributions of the dissertation

The summary of contributions appended to the dissertation categorizes them into
scientific-applied and applied contributions. I accept this classification and consider that they
can be defined as the development of new Al software applications tailored to the specific
needs of the ISU, ready for practical implementation.

Briefly stated. the contributions are:

A. Scientific and applied:



e A deep neural model based on the bidirectional encoder BERT has bet
developed and trained for named entity recognition to automate document
workflows.

e An approach involving the enrichment of features for binary classification with
statistical characteristics extracted from the original data has been proposed.
improving the accuracy of the trained model.

e A new benchmark has been developed to evaluate the ability of trained large
language models to generate code based on user requests in the specialized
programming language MELFA Basic V.

B. Applied:

e The applicability of various machine learning models for solving binary
classification tasks in customer relationship management (CRM) systems has
been analyzed.

e An intelligent digital assistant based on the GPT-2 large language model has
been developed to support training in programming and the use of a robotic
laboratory testbed.

e A platform named "Private Edge LLMs" has been developed for training large
language models on databases and document corpora from specialized
scientific. applied. and research-and-application fields.

6. Assessment of the extent of the doctoral candidate's personal contribution to the
findings.

There is no formal record detailing the distribution of contributions between the
doctoral candidate and her co-authors regarding the publications associated with the
dissertation. Stela Stoykova is the first author of three of the publications and the sole
author of a conference paper. Her academic supervisor is the only co-author on two of the
publications, while the fourth includes two additional co-authors. In my opinion, this
constitutes undeniable evidence that Stela Stoykova played a leading role in the
contributions to the dissertation.

7. Assessment of publications related to the dissertation: number and nature of the
journals/publications. Impact on the scientific community — usage and citation by other
authors, in other laboratories, countries, etc.

A list of four publications related to the dissertation is presented. The first appears in
a Q2 journal with an impact factor: the second and fourth are papers from international
conferences, indexed in IEEE Xplore and Scopus: and the third is a paper from an
international symposium that is not indexed in global scientific publication databases. In
accordance with the Regulations on the Conditions and Procedure for Acquiring Academic
Degrees at the Technical University of Sofia, these publications yield a total of 70 points -
more than double the required minimum of 30 points under Criterion G.



A list of 21 citations is presented without specifying exactly
cited: however, a check in Scopus indicates that the cited work is likely the first one on the list.
This serves as strong confirmation that the PhD candidate's work is visible and utilized by other
researchers worldwide. Furthermore, a current check in Scopus reveals additional citations of
this same publication (bringing the total to 29 so far).

The PhD candidate has a total of 10 Scopus-indexed publications, which have
garnered 42 independent citations and an h-index of 2. This demonstrates that Stela
Stoykova is an accomplished young researcher who continues to work and publish material
making a tangible contribution to global scientific literature.

8. Application of the dissertation results in scientific and social practice. Evidence of a
direct economic impact achieved. etc. Documents supporting this claim.

Citations of the PhD candidate's publications demonstrate their use in scientific
practice. No documentation has been provided regarding applications in social practice or
the direct economic impact of the software solutions developed in the dissertation. However.
the abstract describes potential applications of the developed software solutions in
enterprise ERP systems for operational and cognitive analysis, as well as for student training
at the Technical University and for scientific research.

9. Assessment of the compliance of the abstract with the requirements for its preparation,
as well as the adequacy of the presentation of the main points and contributions of the
dissertation.

The abstract comprises 32 pages in Bulgarian and English. I believe it adequately and
substantially reflects the key contributions of the dissertation.

10. Opinions, recommendations, and notes.

The dissertation is well-structured and well-written. | have no critical remarks for
the doctoral candidate. I encourage her to continue working with the same level of dedication
and quality in her chosen field of artificial intelligence.

I1. Conclusion with a clear positive or negative assessment of the dissertation.

The submitted dissertation and the accompanying materials meet all the requirements
of the Act on the Development of the Academic Staff for the award of the educational and
scientific degree of "Doctor." In conclusion, I give a positive assessment of the dissertation.

All of this gives me grounds to recommend to the members of the esteemed Scientific
Jury that they award Stela Galinova Stoykova the educational and scientific degree of



"Doctor" in professional field 5.2 Electrical Engineering,
specializing in " Artificial Intelligence Systems"'.
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