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PEUEH3UA

B8BLPXY AMCEPTaUUOHEH TPYA 3a npuaobusaHe Ha obpasosarenya
W HayvHa CTeneH nokTop”

AsTOop Ha aucepraumoHHus Tpya: M. Sc. Blerim Zylfiu

Tema Ha aUCepTaUUOHHUA TPYA: Methods and Online Tool for Studying the Dynamics and
Evaluating the Viability of Electronic Design Automation Companies in Times of Technological
Disruption

[oxropcka nporpama: ABTOMaTU3auus Ha UHKEHEPHWA TPYA ¥ CUCTEMU 38 8BTOMETUSUPEHO
npoexkTupane

MpodchecuonanHo HanpasneHue: 5.3 KOMyHUKAUMOHHE U KOMMIOTBPHA TeXHUKa

PeueHaeHT: npo. a.H. Januena Bopucosa — MUKT-BAH

CurnacHo 3anoses Ne O)XK-5.3-83/21.07.2026 r. va Pextopa Ha TY-Codus cubMm
onpepenexa aa Hbaa YNeH Ha HAYYHOTO XYPH, 8 CLINacHo NPOTOKON OT NPOBEASHOTO MLPBO
sacefiaHue cbm u3bpaHa [a NOATOTBA PeueH3WA. 3a uenTa CbM MONyuuna BCUNKU
[OKYMEHTU, NPECTaBeHn OT QOKTOPaHTa no npoueaypara.

1. AKTYanHOCT Ha AMCEPTALUOHHOTO U3CnegsaHe

MpeacTaBeHOTO WICNEABaHe B AUCEPTAUMOHHUA TPYA Pasrnexaa aKTyania TeMaTvka,
ceBbp3aHa C [OWHAMWMKATE W OUEHKa HE XM3HEeCNOCODHOCTTa Ha KOMnaHwWTe 32
aBTOMaTU3aUMR HE enexTpoHHoTo npoextupade (EDA) sbB BpemeHa Ha TeXHOMNOTUMHU
cmyuienvs, MposexnaHeTo Ha NOJCOHM WICNeABaHWA Ca BaXKHW, 3aL(OTO WHOYCTPUATA 33
aBTOMATU3AUUA Ha ENEKTPOHHOTO NPOSKTUPAHE € CUNHO AUHAMUYEH, UHTEH3NBEH Ha 3HaHUA
cexTop. Te [AasaT BbLIMOKHOCT Ha 3auHTEpecoBaHWTe CTpaHu [a MnporHosupaT
WUIHECTIOCOBHOCTTa, A Ce aNanTUpaT KoM DLPaUTE TEXHONOTUHHU TEHACHUMM U A3 uabarsaT
cKbnocTpyBalm Busdec anutu NO BpeMe Ha Nepuoau Ha CunHa nasapHa TypOyneHuus.
ABSTOMaTU3aUUATA Ha  enexTPOHHOTO NPOEeKTUpaHe pal3yuTa  Ha  HenpeksCHaTH
HAy4HOWACMEQOBATENCKA W PA3BOMHW ACWHOCTU U eKCNepTHU 3HBHWS, KOWTO nognomarar
nuaepuTe 02 ONTUMUSUPAT WHBECTWUWWTE, A3 HAMAanAT oneparMsHUTe pasxoav W Aa
pasnpefensT BUCOKOCMBLUMANUIWPaHUR TPYA edeKTUBHO. Bcuuko ToBa onpegens
aKTyanHOCTTa Ha TEMaTUKaTa Ha AUCEPTALMOHHOTO uacneasare.

2. AHanUTH4YHa XapaKTepUCTUKa

[ucepTaumoHrusT Tpya e 8 obw obem ot 132 crpaHuuu, u e CTPYKTYpUpaH KakTo
cnensa: 3arnasHa cTpanuua; BnarogapHoOCTH; pesioMe; CIUCHK Ha nyBnukauuuTe; CNUCHK Ha
LUUTUPAHWUTE CTaTUK; CbAbPKAHUE, CIIUCHK HA (UrypuTe; CNUCHK Ha TabnuyuTe; CNUCHK Ha
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CoKpalleHnaTa; 5 rnaswu; 3aKMOYeHWUe; HayyYHU, HaYYHO-NPUNOXKHA U MPUNOKHWU NPUHOCK;
orpaHusenus U 6vaeuia pabora; Gubnuorpacdus. Mpencrasexa e u nognucaxa Aeknapauun
3a opuruHanHocT. Ha ctp. 37 e dopmynupasda uenta Ha QUCEepTaLUOHHOTO uacneasase, 1o
develop a coherent set of methods and an online research platform for studying the dynamics
and evaluating the viabllity of EDA companies in times of technological disruption®. 3a
NOCTUraHe Ha uenTa AoNbAHUTENHO ca onpeaenedu 10 3anavu,

B Masa 1 e HanpaseH aHanUTU4EH NPEermen Ha NUTepaTypara OTHOCHO AUHaMUKaTa
Ha ChAvBaHuATa W nNpUOOBMBAHUARTE, METOAUTE 38 KNbCTEPUIUPaHE W OUeHKaTa Ha
WU3HECTIOCODHOCTTa B MHOYCTPUSATE, Kacaella aSBTOMATU3aUMS Ha  eNnekTPOHHOTO
npoexTupaHe. Bb3 ocHOBa Ha aHanuaa ca mieumdmuupaau cneunduyHn Nponycku, Ha Gasa
Ha KOUTO e (hopMynupaxa UenTa u 3a0a4uTe Ha QUCepTauuoHHOTO uacneasaxe,

B Ilnasa 2 e npeacraseHa METOAONOMMA HE W3CNEABAHETO, BKNIOYUTENHO
MaTEMaTUYECKUTE METOOW, NPUNOXUMNA 32 aHaNU3 U NPOTHO3UPaHE Ha MOAENU Ha CIUBaHWUA
u npuaobusaHun.

B Masa 3 ca onucann pazpaboTeHuTe anropuTMu, aqanTUPaHW TEXHUKA, U CUCTEMM,
3a0BWKBaHM OT W3KYCTBEH MHTENEXT, Cb3AadeHW CNeuuanHo 3a U3y4anaHe Ha AUHAMWKaTa
Ha cnuBaHuaTa UM npuaobusanuATa K Xu3HecnocobHocTTa Ha Buaneca 8 uHaycTpusTa 32
aBTOMaTU3aLMA Ha ENeKTPOHHOTO npoexrTupane. Mpencraseqn ca NPeanoKeHuTe MeToau 3a
OTKPUBaHE Ha KITLCTEPU U MOJEI 38 3HANU3 Ha CIIMBAHUA W NPUAODUBEHUR, KAKTO 1 MeToau
33 nporkoaupare, 6asupaHo Ha CUHTYNRPEeH CNeKTpaneH aHanus 3a NPorHO3UpPaHe Ha BLITHU
OT CIUBaHUA U NPUOOOUBAHURA, SHANU3 HA OUENABAHEe 33 OUeHKa Ha Xu3HecnocobHoCTTa U
MPEXOB aHanu3 33 B3aUMOOTHOWEHWR C Kynysauute. Onucada € nonyasToMatusnpasa
cucTeMa 33 OTKpUBaHE Ha CITMBaHUR W NPUACOMBAHUA, NPOEKTUPaHa BBPXY MHOroareHTHa
LLM pamka u KkoHTponupaHa 0T MexaHu3bM 38 sanuaupane Hosek B yukerna“, lNpeacraseda
e Banuaauus, KOSTO KOMBUHUPA aHanua Ha (PakTopuTe Ha WHOBALUWTE CbC CPaBHUTEeNHW
Kasycu Ha cTpaTeruuTe 3a cnueanus u npuaobusasus va NVIDIA v Qualcomm B cextopa Ha
YUNCBETE C U3KYCTBEH UHTENEKT,

B hasa 4 onucaa oHNamH uacnegosarenckata nnargopma (EDA-DYV), kosto
obeauussa B eaHa paboTHa cpefla BCUYKW AHANUTUYHU TEXHWKM, KOWTO Ca npeaMer Ha
AMCEPTAUMOHHOTO uacneasane. TyK e ONUCaHO YNPaBnNEeHWETO U CbXPEHEHWBTO Ha AaHHW,
aHanu3a Ha MalWWHHO oby4eHue ¥ BuayanusauusaTa e nnargopmaTa.

B Mnaea 5 cuabpKa eKCNepUMEHTaNHW pesynTaTtv u sanuwaupare. Banuaupaxeto e
NPeACTEBEeHO YPEe3 TECTBaHe Ha CTaTUCTUYECKa 3Ha4YMMOCT, aHanus Ha YCTOWYMBOCTTE,
NPOBEpKa U OLEHKA Ha CNepaTuBHaTa NPoW3IBoAUTENHOCT, ExcnepumeHTuTe ca Baaupanu Ha
661 NpoBEpEeHH TPaH3aKuMM 33 CruBaHWs W Npuaobusanws 8 Habopa OT AanHu 3a EDA
wHOyCTpUsiTa 3@ nepuoaa 1975-2025 r., o6paboTeHu upes nnatcdopmarta EDA-DYV.

[UCepTauUMOHHUAT TPyA NPeACTaBNABA 3aBBPWEHO HAYHHO W HEYMHO-NPUNGKHO
uacnenBane C ACHO W3Da3eH WHTepaucUMNIuHapeH xapaktep. CunHWTE My CTpaHu ca
aKTyanHa v 3Ha4uMa npobnemaTuka; sHauuTeneH obem emMnupuyHy AaHHu, paspaboTeare Ha
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opuruHaneH xubpuaeH KTbCTePU3aUMOHEH NOAXOHD; BbBeXAaHe Ha KOMMO3WUTeH nokasaTen,
M3NON3BaHE Ha CbBPEMEHHW CTATUCTUMECKM U MAWUHHO-OBYUMTENHW  MeToau,
MHOTONNacToBa Banupauws, npakTU4ecka peanusauuws Ha paspaboTiuTe B8  OHNaWH
nnaTtdopma; pasmupasaqe Ha asanuia kbm Al chip cekTopa.

3. CwnoreercTeue Ha uzbpaHaTta MeToauKa Ha u3cneaBaHe C NOCTaBeHaTa uen u
3afQauM Ha AUCepTaUnOHHUA TPYA

ManonasaHata MeTOOWKa, OCHOB3BAWEA Ce Ha CMeceHW MeToau C TexHWkM 33
Ka4ecTBEH aHanu3, KaTo aHanus Ha CTpaTterMyecki Moaenu W excnepTHa OUSHKa, 3aeaHo C
TEXHUKA 38 KONMYECTBEH M3HUCTTUTENEeH aHanu3, BKMIOYBAWW CTaTUCTUYECKa Banupauust u
MalMHHO ODY4EeHKE, € NOAXOAAWO u3bpana 1 AONPUHAcA 3a peanusupaxe nocTaseHaTa uen
¥ Ha opMynUpaHuTe 3a0aqKn 8 AUCEPTAUUORHUA TPYA.

QOcobeHo NONOXUTENHO €, Y& AUCEDTaUMATa HE Ce OrpaHM4asa A0 PeTpOoCnexTUBEH
aHanus, a ce CTPeMu 43 W3Irpanu UAMOCTHAa aHaANWTU4HA W MPOrHo3Ha cpeda, BKNioYsalla
KNaCTEpU3aLUMA, OLEeHKA Ha TEXHOMOrMYHOTO Bb3ASWCTBUEe, NporHosupaHe Ha MEA BbiHy,
survival analysis, MPEX0B aHanus u asToMaTM3MpaHo chbupaxe Ha AaHHW.

4, [MpuHOCK Ha NOKTOpaHTa

OnucaHuTe pesynTaTuTe B AUCEPTAUMUOHHO U3cneaBaHe NpeacTaBnAsaT opuriHaned
npuHoc 8 O0BNacTTa Ha AaBTOMATU3ALMATE Ha WHXEHepHWs Tpya W cucTemute 3a
asTOMaTU3NPaHO npoexTupaHe. OCHOBHUTE NOCTUKEHWA B AWCEPTaUMOHEH Tpya wmaTt
XapaKTep Ha Hay4HO-NPUIOKHU NPUHOCK, KOUTO 0BOraTABaT Hay4Ha 0BNacT C HOBU 3HAHUA W
ce cBexaar ao:

1. MpeanoxeH e 3-eTaneH anropuTsm 3a obpaTHo xMbpUaHO KibcTepupanre (Reverse
Hybrid Clustering), koito nbpeo npunara DBSCAN, a cnea tosa K-Means u
PEMHTErpUpa WyMa B NpeuuaupaHuTe KTbcTepd, Toau oBwbpHar pea Ha
ONepauMUTE 3ana3sa eCcTecTBeHUTE MOAEeNU Ha NMLTHOCT B JaHHWUTE, CBLP3aHu C
M&A 3KTUBHOCTT2, KOUTC ODMKHOBEHO Ce pa3pylwiasaTt oT xubpuauTe, 3ano4sailv C
ueHTpounu, Manonasaiku To3M anTOPUTLM Ca onpepenexu 5 apxetuna Ha M&A
kmscrepu (High-Tech Targets, Growth-Stage Scale, Mature Portfalio, Young Startup
Tuck-ins v Rapid High-Value), hopmupaiiu HOBa eMNUpUiHa TaKCOHOMURA Ha M&A
NOBEAEHUETO B TEXHONOTWYHUA CEXTOP.

2. MNpeanoxeHa & xomnoauTHarta wmetpuka TechimpactScore 3a KONUHECTBEHO
WaMEpBaHe Ha TEXHOMOrMYHOTO Bb3feicTeue Ha aaneda M&A Tpadsakuwa 4pes
KkOMBUHUpaHE Ha naTeHTeH pPEe3ynTaT, CTOWHOCT Ha CAenkarta, Bb3pacT Ha
KOMNEHUSITA U YecToTa Ha npupobueauws, nasenenn upes PCA sbpxy Habop ot
661 Tpanaakumun,

3. ApantupaH e SSA xum spemesu peaose Ha MEA TpaHaakuuuTe 33 KOPNOPATUBHU
TpaH3akuuM, C Tpy cneuudiuyHy 338 06nacTTa NPOeKTHW PelUeHNUs: 12-TpumeceyeH
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NpO30Pel Ha BrpaKaaHe, TPWU 3ana3eHn coDCYBEHW TPOMKW U SKCNOHEeHUManHo
u3rnaxnaHe Ha XonT-YUHTLRC 38 OUSHKa Ha SOBEPUTENTHWTE UHTEPBanu,

4. Peanuaupan e MOOen Ha nponopuvoHansuTe puckoBe Ha Kokc 3a
KusHecnocobHocTTa Ha EDA komnasuuTe, KOWTO UHTErpupa NpUHaANeXRHOCT KoM
knscTep, TechimpactScore, MpexoBa UEHTPanHOCT, Bb3PacT Ha KOMMaHWATa U
TEXHONOIM4EH CEeKTOP,

5. WarpageHa e nonyasTOMaTHaupaHa MHOroareHTHa CUCTeMa 38 paslMpsasaHe Ha
M&A Basarta gaHHW, KOATO KOMBUHUPE U3snuyaHe Ha uHpopmauus, 6asupado Ha
LLM, c sanuaupaxe c 4osek B uukena (human-in-the-loop), W3nonasaiku YeTupu
cneunanuaupann arewta (RSS Feed Monitor, Google Custom Search, OpenAl
Extraction, Company Deduplication) u HoB TpuHWBOB a4anTUBEH MEXaHU3bM 3a
OTXBbPNAHE, KOUTO noaobpsBa NPEUM3HOCTTa C Teuyedune Ha BpemeTo Ges
NOBTOPHO 0by4eHue Ha moaena.

6. Pa3spabortexa e KOMNO3UTHA METPUKA, HapedeHa uHoBalKoHeH daxTop (Innovation
Factor), 33 MeXaQyoTpacnoso cpasHeHue #Ha M&A cTpateruure, pesynratute o
NPUNaraHeTo Ha KONTO NOTELPXAABa CnocobHOCTTa W 3a pasrpaHuyaBaHe Ha
NPOaKTUBHKW CTPATENMM 32 BEPTUKANHAE WHTErpaUus OT PeaKTUBHUTE CTpaterumn 3a
XOpU3OHTankKa aAveepcudukauus,

5. Mpeuexxa Ha nyGNUKaUMKUTe NO AUCEPTAUMOHHUS TPYA M OLUEHKE 33 CTeneHTa
Ha NUYHOTO y4acTue

Mo TeMaTa Ha AMCepTaLUMOHHUS TPYA AOKTOPaHTLT € npeacTasun 8 nyGnukauwu, 2 ot
KOUTO ca npueTy Be3 NPUNoXeH AOKYMEHT U NOPaaK TOBa He OLeHABaHW. Beuky nyBnvkaumum
Ca HE aHITWIACKM e3uK, XaTo OT oueHssaHuTe 6, 1 € camocTosTenHa nybnukauus, a 8
OCTAHaNUTE € MBPBU 3BTOP C MIKMNOMEHWE camo Ha nyGnukauusTa nog Homep 2. Tosa mu
[aBa OCHOB3HWE, Q@ CYUTaM, Ye pesynTatuTe B NpeacTaseHur AucepTauuoHeH Tpya ca
NMYHO AEN0 H3 [OKTOpaHTa. 3 OT nyBnukaumuTe ca uHaexcupanu B Scopus, a octaxanu 3 ca
8 He pedbepupany W3NaHUR C HaY4HO peuensupane. 3a wHaekcupaxute nybnukaumwm B
Scopus: 2 OT TAx €a ¢ 2 a8T0pU U 1 C 4 aBTOPU, KOETO € EKBUBANESHTHO Ha obuo 50 ToNkK.
Toukrute OT HE pedepupaHuTe W3NaHWs C HayyHO peueHsupare ca obuwo 31.67.
Crenosatenko, 2a nokasaten I, obwara Cyma oT nokasarenute e 81.67 Touku, koeTo
IHAYUTENHO HAABULLABA MUHUMBNHUTE HAUMOHANHN Uaucksanus oT 30 TouKU.

6. Wanonssaxe Ha pe3ynraTuTe

MpeanoXeHuTe METOAW SOKTOPaHTHLT € U3NOoN3Bajn 32 OueHka Ha kalycu 3a NVIDIA
Corporation (22 Tpanzaxuuu 2000-2025) u Qualcomm Incorporated (13 TpaH3akuuu 2011-
2025) 8 cextopa Ha Al sunoseTe. [onyyeHuTe pesynTtaTi NOKa3Bart, & MeToauTe, U3BeeHn
oT aHanu3a Ha EDA uHaycTpusTa, ce MpeHacsT eexTUBHO KbM ChCeaHW TeXHONOTWHHW
obnacTu.



7. Astopedepat ¥ aBsTOpCKa cnpaska

W aeata npeacrasexn astopedepati Ha GbNrapcku W adrnuitcku ca 8 obem Ha 32
CTPaHWULIM, AOCTOBEPHO OTPA3ABAT CbABLPKAHUETO Ha ANCEPTAUWOHHWA TPYA W CLOTBRTCTBAT
Ha uanckeanuaTa Ha 3PACPB u NN3PACPB.

Or wHanpasenun 0030p, KaKTO W OT nybnukysauuTe pesynTatv no Temara Ha
OVCEPTALMOHHOTO W3CTefBaHe MOXE [a Ce YCTaHOBM, Y& AOKTOpaHTbT Jodpe noxasa
£CTeCTBOTO Ha uacneasaHara npobnemaruka.

8. KpuTUYHMW Denexku, BLNPOCH 1 NPENnopBLKX
Ma U3BECTHO pa3sMUHaBaHe B HOMEPauWRTa Ha UrypuTe 1 TRXHOTO NO30BaBaHe B
TexcTa, KoeTo WABa oT durypute 3a u 46 Ha cTp. 58 Bmecto 3a u 36. Ha cTp. 80 e 3anucaro,
[MpesesmayucHHusm cnol ce chemou om 088 OCHOBHU KOMNOHEHMa: Habop om ASP.NET
Core REST AP! konmponepu, koumo gpopmupam aHanumuyxus APl npez HTTP; React 18
npunoxerue ¢ e0Ha cmpanuya’. B Tasu BPb3Ka UMaM CNeAHUA BbNpoc:
(1) Kak ce ocurypasa sawmrata Ha p[anHute, obpaboTsanu B paspaboreHoTo
npunoxenua?

BTOPUAT BBLAIPOC C& OTHACH A0 U3NON3BaHeTo Ha LLM.
(2) Mpy w3BNUuaHETO Ha HoBa WHGOpMauma oT yeG MPOCTPAHCTBOTO, KORTO
HENPEKLCHATO aKTyanuaupa W paslwupsea Habopa OT AaHHW Ha nnaTopmaTs,
NNAHWPa N Ce UHTErpupaHe Ha oBscHUM uskycTeeH ukTenekT (Explainable Aly?

9. 3axknyeHue

OnucaHuTe B [OUCEPTaUMOHHMS Tpya pesyntary, ybDegwrenHo nokassat ue
AOKTOPAHTLT NPUTEKEBa HE Camo 3abNGO4EHN NOZHAHUR NO CTIeUUANHOCTTE, HO U A0Ka3aHU
cnocoBHOCTY 33 NPOBEXAAKE HA CAMOCTORTENHW HayYHWU U3CNEenBaHus.

[WCEepTauMOHHUAT TPYA € B ChOTBETCTBME C UIUCKBEHUATE Ha 3axkoHa 32 pasBuTUeTo
Ha aKageMuqHusa cheTas 8 PenyBnuka Benrapus, MNpasunyuka 33 HEroTOBO NpUnaraxe, kakTo
u Ha MpasunHuka 3a cneunduUHUTE YCNOBWA 33 MpUaoGuBaHe Ha Hay4HW CTeneHu u 3a
sgemanHe Ha akanemudsu anbxHocTw 8 TY-Codua. Beuuko ToB2 MM AaBa [OCTaTb4HO
OCHOBaHME A3 [aM KareropuyHo TMOMOXMTENHa OUEeHKa Ha PeLeH3upaHus
AVCepTaLMOHEH TPYA M MPeANaraM Ha yBakaemoTo Hay4HO Xypu A2 NpUuchau Ha mar.
Blerim Zylfiu obpasosarenHara W HayuHaTa crTeneH LOOKTOP" NO AOKTOPCKa
nporpama ,ABTOMaTM3aUMA H3 WHKEHEPHWR TPYA W CUCTEMM 33 aBTOMAaTUIaUMR Ha
npoeKkTUpaHeTo”, npodecMoHanHo HanpasnexHue 5.3 ,KoMyHMKaUMOHHZ W KOMMIOTHPHE
TeXHuKa".

17.08.2026 PELIEH3EHT: . ‘
Inpodp. A.H. Januena bopuco
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REVIEW

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

Author of the dissertation: M. Sc. Blerim Zyffiu

Topic of the dissertation: Methods and Online Tool for Studying the Dynamics and
Evaluating the Viability of Electronic Design Automation Companies in Times of Technological
Disruption

Doctoral program: Automation of engineering work and systems for automated design
Professional field: 5.3 Communication and computer engineering

Reviewer: Prof. Daniela Borissova, D.Sc. at IICT-BAS

According to Order No OXK-5.3-63/21.07.2026 1. of the Rector of TU-Sofia, | have been
appointed to be a member of the scientific jury, and according to the minutes of the first
meeting, | have been selected to prepare a review. For this purpose, | have received all the
documents submitted by the doctoral student under the procedure.

1. Relevance of the dissertation research

The research presented in the dissertation examines a topical issue: the dynamics and
viability assessment of electronic design automation (EDA) companies amid technological
disruption. Conducting such research is important because the electronic design automation
industry is highly dynamic and knowledge-intensive. They enable stakeholders to assess
viability, adapt to rapid technological change, and avoid costly business failures during periods
of severe market turbulence. Electronic design automation relies on continuous research and
development, as well as expert knowledge, 1o help leaders optimize investments, reduce
operating costs, and allocate highly specialized labor effectively, All this determines the
topicality of the dissertation research.

2. Analytical characteristics

The dissertation has a total volume of 132 pages and is structured as follows: litle
page; acknowledgments; abstract; list of publications; list of cited articles; table of contents; list
of figures; list of tables; list of abbreviations; 5 chapters; conclusion; scientific, scientific-
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applied, and applied contributions; limitations and future work; bibliography. A signed
declaration of originality is also presented. On page 37, the goal of the dissertation research is
formulated: “fo develop a coherent set of methods and an online research platform for
studying the dynamics and evaluating the viabllity of EDA companies in times of technological
disruption®. To achieve the goal, 10 additional tasks have been defined.

Chapter 1 provides an analytical review of the literature on mergers and acquisitions
dynamics, clustering methods, and viability assessment in the electronic design automation
industry. Based on the analysis, specific gaps are identified, on the basis of which the goal
and objectives of the dissertation research are formulated.

Chapter 2 presents the research methodology, including the mathematical methods
applicable to the analysis and forecasting of mergers and acquisitions models.

Chapter 3 describes the developed algorithms, adapted technigues, and artificial
intelligence-driven systems designed specifically to study the dynamics of mergers and
acquisitions and business viability in the electronic design automation industry, Proposed
cluster detection methods and models for M&A analysis are presented, along with forecasting
methods based on singular spectral analysis for M&A waves, survival analysis for assessing
viability, and network analysis for buyer relationships. A semi-automated M&A detection
system, built on a muiti-agent LLM framework and controlled by a “human in the loop”
validation mechanism, is described. Validation is presented through the combination of an
analysis of innovation factors and comparative case studies of NVIDIA and Qualcomm’s M&A
strategies in the Al chip sector.

Chapter 4 describes the online research platform (EDA-DYV), which brings together, in
a single working environment, all the analytical techniques that are the subject of the
dissertation research. Here, data management and storage, machine-learning analysis, and
visualization on the platform are described.

Chapter 5 contains experimental results and validation. Validation is presented through
statistical significance testing, robustness analysis, verification, and evaluation of operational
performance. The experiments are based on 681 verified merger and acquisition transactions
in the EDA industry dataset for the period 1875-2025, processed through the EDA-DYV

platform.

The dissertation represents a complete scientific and applied research with a clearly
expressed interdisciplinary character. lts strengths are current and significant issues; a
significant volume of empirical data; development of an original hybrid clustering approach,
introduction of a composite indicator; use of modemn statistical and machine learning methods;
multi-layered validation; practical implementation of developments in an online platform,
expansion of the analysis to the Al chip sector.
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3. Compliance of the chosen research methodology with the set goal and
objectives of the dissertation work

The methodology used, based on mixed methods with qualitative analysis techniques,
such as strategic model analysis and expert assessment, together with quantitative
computational analysis technigues, Including statistical validation and machine learning, is
appropriately chosen and contributes to the realization of the set goal and the formulated
tasks in the dissertation.

It is particularly positive that the dissertation is not limited to retrospective analysis but
strives to build a comprehensive analytical and predictive environment that includes clustering,
technological impact assessment, M&A wave forecasting, survival analysis, network analysis,
and automated data collection..

4. Contributions of the doctoral student

The results described in the dissertation research represent an original contribution to
the field of automation of engineering work and automated design systems. The main
achievements in the dissertation work are of the nature of scientific and applied contributions,
which enrich the scientific field with new knowledge and can be summarized as follows:

1. 3-step Reverse Hybrid Clustering algorithm Is proposed, which first applies
DBSCAN, then K-Means, and reintegrates noise into the refined clusters, This
reversed order of operations preserves the natural density patterns in the data
related to M&A activity, which are usually destroyed by hybrids starting with
centroids. Using this algorithm, 5 archetypes of M&A clusters (High-Tech Targets,
Growth-Stage Scale, Mature Portfolio, Young Startup Tuck-ins and Rapid High-
Value) are defined, forming a new empirical taxonomy of M&A behavior in the
technology sector.

2. A composite metric, TechimpactScore, is proposed to quantify the technological
impact of a given M&A transaction by combining patent score, deal value, company
age, and acquirer frequency, derived through PCA on a set of 661 transactions.

3, SSA is adapted lo corporate M&A transaction time series, with three domain-
specific design solutions: a 12-quarter embedding window, three preserved
eigentriples, and Holt-Winters exponential smoothing for estimating confidence
intervals.

4. A Cox Proportional Hazards for the viability of EDA companies is implemented,
which integrates cluster membership, TechimpactScore, network centrality,
company age, and technology sector.

5. A semi-automated multi-agent system Is built to augment the M&A database, which

combines LLM-based information extraction with human-in-the-loop validation using
3



four specialized agents (RSS Feed Monitor, Google Custom Search, OpenAl
Extraction, Company Deduplication) and a novel three-level adaptive rejection
mechanism that improves accuracy over time without retraining the model.

8. A composite metric called the Innovation Factor has been developed for cross-
industry comparison of M&A strategies, the results of which confirm its ability to
distinguish proactive vertical integration strategies from reactive horizontal
diversification strategies.

5. Assessment of dissertation publications and assessment of the degree of
personal involvement

Regarding the dissertation, the doctoral student has submitted 8 publications, 2 of
which were accepted without an attached document and therefore were not evaluated. All
publications are in English. Of the 6 evaluated, 1 Is an independent publication; in the others,
he is the first author, except for publication number 2. This gives me reason to believe that the
results in the presented dissertation are the personal work of the doctoral student. 3 of the
publications are indexed in Scopus, and the remaining 3 are non-refereed publications with
scientific review. For the publications indexed in Scopus: 2 have 2 authors, and 1 has 4
authors, for a total of 50 points. The points from non-refereed publications with scientific
review total 31.67. Therefore, for indicator D, the total sum of the indicators is 81.67 points,
which significantly exceeds the minimum national requirement of 30 points.

6. Using the results

The proposed methods are used by the PhD student to evaluate case studies for
NVIDIA Corporation (22 transactions 2000-2025) and Qualcomm Incorporated (13
transactions 2011-2025) in the Al chip sector. The results show that methods derived from the
analysis of the EDA industry are effectively transferable to neighboring technology areas.

7. Abstract and author reference

Both submitted abstracts, in Bulgarian and English, are 32 pages long, faithfully reflect
the content of the dissertation work, and comply with the requirements of the Law on the
Development of the Academic Staff in the Republic of Bulgaria and the Regulations for its
implementation.

Based on the review conducted and the published results on the topic of the
dissertation research, it can be established that the doctoral student is well aware of the
nature of the Issues under study.



8. Critical notes, questions and recommendations

There is a discrepancy between the figure numbers and their references in the text,
due to the figures being numbered 3a and 4b on page 58 instead of 3a and 3b. On page 80, it
is written: “The presentation layer consists of two main components: A set of ASP.NET Core
REST API controllers that form the analytical APl over HTTP; a React 18 single-page
application.” In this regard, | have the following guestion:

(1) How Is the protection of the data processed in the deveioped application ensured?

The second question concerns the LLM used.

(2) When extracting new information from the web space, which continuously updates
and expands the platform’s dataset, is the integration of explainable artificial intelligence
planned (EAI)?

9. Conclusion

The results described in the dissertation convincingly demonstrate that the doctoral
student possesses not only in-depth knowledge of the specialty but also a proven abllity to
conduct independent scientific research,

The dissertation work complies with the requirements of the Law on the Development
of the Academic Staff in the Republic of Bulgaria, the Regulations for its implementation, and
the Reguiations on the Specific Conditions for Acquiring Scientific Degrees and for Holding
Academic Positions at TU-Sofia. All this gives me sufficient reason to categoricaily
assess the reviewed dissertation work positively, and | propose to the esteemed
Scientific Jury that Blerim Zylfiu the educational and scientific degree "doctor” in
the doctoral program "Automation of engineering work and systems for automated design”,
professional field 5.3 "Communication and Computer Engineering".
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