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1. AKTyaJIHOCT HA JHCEPTALUOHHUS TPYA

Z[PICGpTaLII/IHTa npeacTaBeHa OT JOKTOpaHTa MeraeHa HazapOBa € IIOCBCTCHA Ha KOHCTPYHUPAHC U
H3CJICABAaHC HAa HOBH €AHOMCPHH U JIBYMCPHU 6p0$[HII/I BEPOATHOCTHH PA3NPEACTICHUA U TAXHUTC
MPUIIOKCHUA B HIAKOU MOJACIW Ha PUCKA. C’BBpCMCHOTO 34CTpaxoBaHC U pa3HOO6p3.31/ICTO oT
CbI/IHaHCOBI/I HHCTPYMCHTHU C€ HYXIAAT OT CB3JaBAHCTO Ha CJIIOKHU MW BCEC MO-PCAIMCTHYHU
MOZCIIN, KOUTO C€ ONHMCBAT YPEC3 CTOXACTUYIHHU MTPOLCCH.

OmueHsBaM THOJOXUTETHO M300pa Ha TEMAaTHYHATa HACOYEHOCT OT aucepraHTta. Cumram, ye
U3CJEBaHUATAa OMUCAHM B JHCEpTalusATa IIe JOMpeHecaT 3a Pa3BUTHETO HAa Ta3M aKTyalHa
Hay4yHa o0JacT.

2. Crenen Ha ”HYOPMHUPAHOCT HA JOKTOPAHTA 32 CHCTOSTHUETO HA NMPodJIeMa

B nuceprammsaTa e HampaBeH moApoOeH 0030p Ha peauria Oposiid TPOIECH, KOWTO Ce
W3MONI3BaT B HAyYHATa JIMTEpATypa B TEOpUATA Ha pUCKa. V3BBpIIEH € 3aAbJI004YeH aHAIU3 Ha
CWJIHUTE W CJIaW dYepTH TpU TNpWiaraHe Ha HaW-WU3MOA3BAaHUTE OpOSIIM BEPOATHOCTHU
pasmpeneneHus Mpyu MOJEIUpaHe Ha pucka. JlucepTalyoHHUs TPy Ce 4eTe JECHO U CUUTaM,



4gc me € IOJIC3CH 3a MAOKTOpaHTHU KU CTYACHTHU IO BCPOATHOCTH M CTATUCTHKA, KOHUTO CC
HHTCPECYBAT OT TCMATHKATa.

Bcuuko ToBa MH JaBa OCHOBaHHE Ja CTUTHA 10 3aKJIIOYCHHUEC, Y€ JOKTOPAHTHT € MHOI'O z[06pe
3aro3Har ¢ u3cjicaBaHara TEMAaTHKa U CbC ChIICCTBYBAIUTE IMPEAU3BUKATEIICTBA IIPE YUCHUTC
IIpu U3CJICABaHC MOACIIM Ha PUCKa C U3II0JI3BAHC Ha 6pO$IH_[I/I BCPOATHOCTHU PASNPCACICHUA.

3. Mertoauka Ha U3CJIeABAHETO

Maroaukara Ha U3CJIeBaHE BKJIIOYBA: a/ CBOMCTA HA CTETIEHHUTE PEIOBE OT MATEMATUYECKHS
aHanu3; O/ amapaThT Ha TEOpUSTa Ha BEPOSITHOCTUTE; B/ CBONCTa Ha AM(EpEHIUATHUTE U
WHTETPATHATE YpaBHEHUS; B/ TIOJIXOIU IPU KOHCTPYHUPaAHE HA MOJICIH HA PUCK U JIp.

4. XapakTepHUCTHKA H OI[eHKA HA MOJy4YeHHUTe pPe3yJITaTi

JlucepTallMOHHUAT TPyA Ha jJoktopanta MerneHa JlazapoBa e B obem oT 167 cTpaHuiyu u
BKJIIOYBA 3arjlaBHA CTPAHMIIA, ChAbPIKAHUE, 5 IIaBH, 3aKITFOUCHHE, JICKIapaIis 32 OPUTHHATHOCT
n Oubmmorpadus ot 84 3arnmaBusi CbC CNHCHK Ha M3HECCHWTE JOKIAAM HAa KOH(PEPEHIUU U
CIIMCHK Ha MyOJIMKYBaHUTE CTATHU.

IIbpBa r1aBa € BbBEXKJAAllla B TEMATHKaTa Ha JaucepranusaTra. B Hes HOKTOpaHThT MerieHa
JlazapoBa e mpezicTaBuiIa HaW-U3MOJI3BaHUTE B HayyHaTa JUTEparypa OposiM, 0O000LIEeHH U
CMECEHM BEPOSITHOCTHU pasnpesesieHus. Pasrienan € ki1achT OT JUCKPETHHU pasNpencieHus oT
pen K. HampaBeH e mperiieq Ha MOCTHXKCHHATA Ha Pa3jIMYHU aBTOPH NPU HPUIATAHETO Ha
Oposiy Tpolecu B Mojena Ha pucka. BeBeaenu ca nBa Oposimu mporeca: [loacoHoBus u Ha
IToita-Aeruy, kouto ca ot pen K. Pasriena Hu ca ¥ OCIETHUTE HAYYHU PE3YNITATH TIPH TSIXHOTO
n3cnenBaHe. Ta3u riaBa mpaBM MHOTO J00pO BIEYATIEHHE C AbJIOOYMHATA Ha pa3dupaHe Ha
TE€MaTUKaTa OT JUCEPTaHTa.

HayuHuTe 1 HaydHO-IPUIIOKHUTE PE3YJITATH Ca MIPEICTABEHU B CJIEBAIINTE 4-pU TIaBU.

BbB BTOpa riaBa ca W3BEACHHM BEPOSTHOCTHUTE U TMOpaXIamu (YHKIUU U MOMEHTUTE Ha
YeTUPU OposIM BEPOSTHOCTHU pasmpenenieHus, a wuMenHo, |-Delaporte pasnpenenenue,
HELEHTpUpaHo pasnpeneneHue Ha [loia-Aennm, pasnpenenenue Ha [lona-Aennu-JIunamm u
pasnpezencaue Ha [loita-Aemu ot pen K-Bropu Tum. Jlokasanu ca TeopeMu, a GyHKIIUUTE Ha
pasmpeneseHue ca npeacTaBeH! rpaguuHo mpu GUKCUPAHU MTapaMeTpH.

I'naBa Tpera e nocsereHa Ha 00o00meHu npouecu Ha [oita-Aenmu. Tyk ca KOHCTpyHpaHuU /Ba
HOBHM OpOsiIiM MpoLIeCH: HelleHTpupaH Oposiy nmporec Ha [loita-Aernnu u npouec Ha [loita-Aeniu
ot pex K-Bropu THm. Te3u nBa mporieca ce 1eGUHUpAT KaTo MpoIecH Ha paxaaHe. /lokasaHu ca
TBBPJCHUS, CBbP3aHH C U3BEKJAHETO HA BEPOSATHOCTHUTE M MOpaKJaIly (PYHKIMH, KAaKTO U Ha
TEXHUTEC MOMECHTHU.

B rnaBa 4 ce negunupar aBa Mojena Ha puck — HeueHTpupas [loia-Aennau Mozen Ha PUCK U
[Toita-Aern Mozen Ha puck oT pea K-Bropu tur. Hampasen e ananu3 Ha QyHKIUATA HA (aauT
U Ha Jeduuura B MOMeHTa Ha (anut. Hamepenu ca ypaBHEHHsATA ONMUCBAIM BEPOSTHOCTTA HA
¢banutr u He-QaluT, KaKTO U BEpOSTHOCTTA 3a (aluT NpU HayalleH HyneB Kamutai. Kato
IIPWJIOKEHNSI Ha BBBEJIECHUTE MOJEIU Ca PA3IJIEAAHM CIy4ad C MOCTHIBAILU €KCIOHEHLIMAIHO
pasmpeneneH HCKOBe.

B mera ruaBa e pasrienan kiac oT oOOOLIEHHM ABYMEPHHU pas3NpeaeieHUs, pPa3BHBAILLU CE B
CTENIEHEH peJ C HWH(UIAMOHEH IapamMeTsp. Te3n pasnpefeneHus ce KOHCTpyupar IpHu
U3MO0JI3BaHE Ha JIBYMEPEH CTENEHEH Pel M MoraT Ja ce MpuiaraT Npu JABYMEPHHM MOJAEIU Ha
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puck. Pasriienanu ca KOHKPETHU MPEICTABUTENN OT TO3U KJIAC M Ca CPaBHEHU C JIBYMEPHOTO
pasnpenenenue Ha [loita-Aennu, upe3 HW3MON3BaHE Ha JABYMEpHHsS HHIEeKC Ha Pumiep 3a
OIICHSIBAHE HAJTMYHOCT HA CBPBXAUCIICPCHUS.

[Ipuemam wu30poeHHTE HAYYHO U HAYYHO-TIPWJIOKHH IMPUHOCH B 3aKjJIH4YeHHeTo. Te ca
(hopMyIMpaHu KOHKPETHO U SICHO B KOHTEKCTA HA M3BEJACHUTE MIPEIU TOBA PE3YITATH.

5. Amnpo6Gauusi Ha pe3yJaTaTuTe

Pesynrarure oT mucepTanMoHHUS TPYH ca MpeAcTaBeHu npen 14 HaydyHu (OpymMH, OCHOBHO
MEXIyHApOAHU KOH(PEpPEHIIMU U ca 0000IIeHn B 6 cTaTUH, KaTo S5 OT TAX ca MyOJIMKyBaHH.
BceuukuTe nmyOnukanuu ca Ha aHTJIMHACKY €3UK U BCUUKHUTE ca B ChbaBTOPCTBO. KpaTKusT aHanus
Ha Te3U MyOJIMKAINK [T0Ka3Ba CIEAHOTO:

e 1 nyOnukanusi € B CIMCAaHUE C UMITAKT (GakTop M BuauMa B SCOPUS (Ne 1, oT crnmchbKa ¢
nyosmkanuu, nomagaa B Q3 keaptuut 3a 2015 r, https://www.scimagojr.com, t.e. 15 x 3 =
45 TOYKH).

e 1 nyOnukamus e B mopenuia Ha KoHpepeHnus, Buauma B SCOpUs u ¢ SIR unnmeke (Ne 5,
10 x 3 = 30 Toukw).

e Ocrananmure 3 myonkanuu (Ne 2, 3 u 4) ca B cCOOpHUII OT MEXIYHAPOIHU KOHPEPEHIIUU
WM HAIMOHAHUA KOH(EPEHIIUH C MEXYHAPOIHO y4acThe, KOUTO HE ca HHJICKCUPAaHU B
Scopus wim Web of Science, wnu apyra 6a3a ¢ Hayyna uHGpOpMAaIMs TOCOYEHA B
[IpaBuiHMKa 3a yCIOBHATA W pejia 3a NMPUAOOMBAHE HA HAYYHHM CTEICHH B TEXHUYECKU
yausepcureT — Copus (ITYPITHC TYC).

OOt 6poit Touku ca 75, Npu MUHUMAIHU U3UCKBaHUA 30 TOUKH, T.e. KAHIUAATHT MMOKPUBA
2.5 IbTH HAYKOMETPUYHMTE [1OKA3aTeNIN 3a NpUJo0MBaHe Ha 00pa30BaTEe/IHA U Hay4Ha CTENCH
,aoktop, (Buxre ITYPITHC TYC, Ilpunoxenue 1, O6nact 4. Ilpupoanu Hayku, MaTeMaTUKa U
nHpopmarrka). JlOKTOpaHTBT € MOANUCAN JeKjapalus 3a OPUTHHAJIHOCT Ha Hay4YHHUTE
pe3yJiTaTy.

6. KauecrBa Ha aBTOpedepaTa

ABtopedeparsT € B obOem ot 31 crpaHumM OTpa3siBa HAMBIHO CHABPKAHUETO Ha
JTUCEPTAIIMOHHKS TPYA M 3aBbpIIBa C aHOTAlMs HAa aHrIMHCKU. V3roTBeH € ChIVIACHO
n3uckBauugra Ha 3PACPB u ITYPITHC TVYC.

7. KputnuHm 6ejie:KKU U NPenopbKH

IToBeueTo oT 3a0ene)KUTe MU ca KbM M3TOTBSIHETO Ha aBTOpedepara. B Hero ca npeacraBeHu
BCUYKHU 84 3aryiaBus, BKIIIOUEHU B OuOiIMorpaduara kbM AucepTalusITa, HO CaMO MOJOBHHATA
OT TSX ca uuTUpaHu B aBTopedepara. Ha crpanuna 10 ot aBTopedepara aBa MbTHU ce MOBTaps
,,Lazarova and Minkova (2016)“ 6e3 na e nuTHpaHa ChbOTBeTHaTa myoOauKarus. [Ipe3 coiara
rOZIMHA T€3U aBTOpU ca nmyOnukyBaiu 3 cratud. Ilpu n30posiBaHe 1enuTe Ha AUCEPTALUATA, 3a
MO-TOJISIMa SICHOTa € HeoOXoauMo B 1ielt 4 1a ce omuiie, e ¢pyukuusata G(U,y) e pyHkuus Ha
¢danuT, 10pu U Aa ce HUTHpa OT KOro € BbBeleHa. AHOTaLUATa, KOATO € Ha aHTJIMHICKU e
TpsiOBaso /1a Ob/Ie paslIMpeHa MoHE /10 €IHA CTPAHUIIA.

OTHOCHO TekcTa Ha camaTa JucepTranus, INpeAarnonaraMm, 4e € JOIyCHAaTa HETOYHOCT IpH
nepunupane Ha Teepaenue 1.1, ctp 12. [Ipu ToBa TBBpAECHUE OU TpsAOBaIO Ja ce pasrieaar
BEPOSATHOCTHUTE (DYHKIMU Ha 5 pas3npeneseHus ¢ nHpIannoneH napamersp. [lpennonaram, e


https://www.scimagojr.com/

€ MpOIMyCHAT MATCMATHYCCKHUA U3PAa3bT 3a BCPOATHOCTHATA (byHKI_[I/ISI Ha JIOrapuUTMHUYIHOTO
pasnpeneneHue ¢ uHMIaKMOHeH MapaMeTbp. ChIO Taka MpaBH BIEYATICHUE U OTHOCHUTEIHHUS
Opoii cmyyan, B KOUTO (JOPMYJIH ca M3BBH paMKaTa Ha CTPAHUIIATA.

OnucanuTte 3a0€1eXKH HE yMaJIOBa)KaBaT 110 HUKAKbB HAYMH [TOCTUTHATUTE HAyYHU U HAy4HO-
IIPUJIOXKHU PE3YATaTH OT TUCEPTAHTA.

8. 3axuoueHue

Cnen kato ce 3amo3Hax C IPEACTaBEHUTE B Ipoleaypara JIUCEPTAllMOHEH TPyl U
IPUIpPYKABAIIUTE TO MyONIMKaluY, NOTBBPKAABAM, Y€ IIPEJICTABEHUAT JUCEPTALMOHEH TPYX U
HAayYHHUTE MyONUKAIMK KbM HEro, oTroBapsT Ha m3uckBaHusta Ha 3PACPDB, IlpaBunnuka 3a
npunoxkennero Ha 3PACPb u IIYPIIHC TVYC 3a npumoOuBaHe OT KaHAWAAaTa Ha
oOpa3oBaTenHaTa M Hay4YHa CTEINeH ,,JOKTOp® B HaywyHata oOnact: 4. IlpupoaHu Hayku,
MaTeMaTHKa U HHPopMaTHKa , IpodecroHalHO HanpasieHue: 4.5. Maremaruka. B yactHoct
KaHIUIATHT YAOBJIETBOPSBA MHHHMAIHUTE HAIMOHATHH HW3WUCKBAaHUS B MPO(ECHOHAIHOTO
HanpaBJIeHUe, TOpH T'M IIPEBUIIABA.

Bb3 0CcHOBa Ha rOpen3IOKEHOTO, MPENOPHbYBAM HA HAYYHOTO KYpH Ja nNpuchau Ha MerJieHa
HenueBa JlazapoBa oOpaszoBarenHaTta M Hay4yHa CTENEH ,,JOKTOpP B HayuyHa obOmnact: 4.
IpupoaHu Haykm, mMareMaTuka W HHPpopmaTtuka, npodecnoHasHo HampaieHue: 4.5.
MartemaTHKaA.

16.09. 2021. r. M3BroTBHII CTAHOBHIICTO: ....ooooeeeeeeeeeeeeeeeeeeeeeeeeeneens
(mpodecop n-p Tomop I'topoBs)
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On the procedure for defense of PhD thesis for acquisition of the educational and scientific

degree “Doctor of Philosophy”

Candidate: MSc Miglena Delcheva Lazarova

Title of PhD thesis: ,,Counting probability distributions and their applications in risk

models*

Applicant for the opening of the procedure: Department of Mathematical Modeling and
Numerical Methods, Faculty of Applied Mathematics and Informatics (FAMI), Technical
University, Sofia (TU-Sofia)

Area of higher education: 4. Natural Sciences, Mathematics and Informatics
Professional field: 4.5. Mathematics
Scientific specialty: Mathematical modeling and applications in mathematics

Member of the scientific jury: Professor Dr. Todor Gurov from the Institute of Information and
Communication Technologies at the Bulgarian Academy of Sciences (IICT-BAS), according to
Order Ne OXK-4.5-07 / 17.06.2021 by the Rector of Technical University of Sofia

1. Actuality of the dissertation for the state of the problem

The dissertation presented by doctoral candidate Meglena Lazarova is dedicated to the
introducing and study of new one-dimensional and two-dimensional counting probability
distributions and their applications in risk models. Modern insurance and the variety of financial
instruments need to create complex and realistic risk models that are described through counting
processes. | appreciate positive the choice of the thematic focus by the doctoral candidate. |
believe that the research described in the dissertation will contribute to the development of this
current scientific field.

2. Degree of awareness of the doctoral student about the state of the problem

A detailed overview of most used counting processes that are applied by researchers in risk
theory has been done. An in-depth analysis of the strengths and weaknesses of the most
commonly used counting probability distributions in risk models has been performed. The
dissertation is easy readable and | think it will be useful for doctoral condidates and students on
probabilities and statistics who are interested in this topic.



All this gives me reason to conclude that the doctoral candidate Meglena Lazarova has excellent
background in studying risk models, using counting probability distributions.

3. Research methodology

The research methodology includes: a) the property of the power series of the mathematical
analysis; b) the apparatus of probability theory; c) the property of the differential and integral
equations; d) approaches in deriving of risk models using counting processes, etc.

4. Characteristics and evaluation of the obtained results

The dissertation of the doctoral candidate Miglena Lazarova has a volume of 167 pages and it
includes a title page, List of Content, 5 Chapters, Conclusion, Declaration of originality and
Bibliography of 84 titles with a list of conferences’ talks presented and a list of published articles
on the dissertation.

The first Chapter is introductory to the thematic of the dissertation. In it, the doctoral candidate
Meglena Lazarova has presented the most used in the scientific literature generalized, mixed and
counting probability distributions. The class of discrete distributions of order k is considered. An
overview of the achievements of different authors in the application of counting processes in the
risk model is presented. Two counting processes have been introduced: (i) Poisson process of
order k in the risk model and (ii) Polya-Aeppli process of order k of second kind. Taking into
account, how this chapter is written | remain with a very good impression with the depth of
understanding of the thematic by the doctoral candidate.

The scientific and applied results obtained in this dissertation are presented in the next 4
chapters.

In the second Chapter the probability and generating functions, and the moments are derived
for the following four counting probability distributions: (i) the I-Delaporte distribution, (ii) the
centered Polya-Aeppli distribution, (iii) the Polya-Aeppli-Lindley distribution, and (iv) Polya-
Aeppli distribution of order k of second kind. Some theorems are proved, and the distribution
functions are represented graphically at fixed parameters.

The third Chapter is devoted to generalized Polya-Aeppli processes. Two new counting
processes are constructed here: (i) a non-centered Polya-Aeppli counting process and Polya-
Aeppli process of order k-second type. These two processes are defined as birth processes.
Statements are proved which are related to obtaining of their probabilities functions and the
generating functions, as well as their moments.

In the fourth Chapter the following two risk models are constructed: (i) a non-centered Polya-
Aeppli risk model and (ii) a Polya-Aeppli risk model of order k-second type. The bankruptcy
function and the deficit at the time of bankruptcy are analysed. The equations describing the
probability of bankruptcy and non-bankruptcy, as well as the probability of bankruptcy at initial
zero capital are found. Case studies with incoming exponentially distributed claims are
considered as applications of the introduced models.

In the fifth Chapter a class of generalized two-dimensional distributions is considered which
are developing in power series with an inflation parameter. These distributions are constructed
using a two-dimensional power series and they can be applied in two-dimensional risk models.



Some specific representatives of this class have been compared with the two-dimensional Polya-
Aeppli distribution, using the two-dimensional Fisher index in order to be evaluated whether we
have over-dispersion.

| accept the listed scientific and scientific-applied contributions in the Conclusion. They are
formulated specifically and clearly in the context of the results presented earlier.

5. Approbation of the results

The results of the dissertation are presented at 14 scientific forums, mainly international
conferences and they are summarized in 6 articles, 5 of which have been published. All
publications are in English and all are co-authored. A brief analysis of these publications shows
the following:

e 1 publication is in a journal with an impact factor and it is visible in Scopus (Ne 1, from the
list of publications, falls in the Q3 quartile for 2015, see https://www.scimagojr.com, i.e. 15
x 3 =45 points according introduced the scientometric indicator for mathematicians).

e 1 publication is in conference proceedings, visible in Scopus and it has SJR index (Ne 5, 10
x 3 = 30 points).

e The other 3 publications (Ne 2, 3 and 4) are in conferences’ books, which are not indexed in
Scopus or Web of Science, or other database with scientific information specified in the
Rules for the Conditions and Procedure for Acquisition of Scientific Degrees at the
Technical University — Sofia (RCPASD TUS). | believed that they were peer-reviewed.

The total number of points is 75, with minimum requirements 30 points, i.e. the doctoral
candidate covers 2.5 times the scientometric indicators for acquiring the educational and
scientific degree "Doctor" (see RCPASD TUS, Appendix 1, Area 4. Natural Sciences,
Mathematics and Informatics). The doctoral candidate has also signed a declaration for
originality of the scientific results.

6. Qualities of the abstract

The abstract has a volume of 31 pages and it finishes with an annotation in English. It reflects
the content of the dissertation and complies with DASRBA, the Regulation for the Application
of DASRBA, as well as with the Rules for the Conditions and Procedure for Acquisition of
Scientific Degrees at the Technical University — Sofia (RCPASD TUS).

7. Critical comments and recommendations
More of my remarks are connected with the Abstract:

e The all 84 titles from the Bibliography of the dissertation are included in the abstract, but
only half of them are cited in it.

e On page 10 of the abstract, "Lazarova and Minkova (2016)" is repeated twice, without
quoting the relevant publication. In fact, these authors have published 3 articles in the
same year.

e In the listing the goals on the dissertation, | think that it is necessary for greater clarity in
the fourth goal to be described that the function G(u, y) is a function of bankruptcy, even
to cite by whom it was introduced.

e The annotation, which is written in English, had to be extended to at least one page.



Regarding the dissertation itself, | guess there is an inaccuracy in the Statement 1.1, page 12. In
this statement, the probability functions of 5 distributions with an inflation parameter should be
considered. | assume that the mathematical expression for the probability function of the
logarithmic distribution with an inflation parameter is omitted. Also impressive is the relative
amount of mathematical expressions that is formulated outside the framework of the page.

The pointed remarks do not in any way diminish the scientific and applied research results
achieved by the dissertation.

8. Conclusion

The results obtaining on the topic of the PhD thesis show that the doctoral candidate Meglena
Lazarova has theoretical knowledge and practical skills in the scientific field of the chosen
doctoral program ‘“Mathematical modeling and application of mathematics”. The presented
dissertation meets the requirements of DASRBA, the Regulation for the Application of
DASRBA, as well as the Rules for the Conditions and Procedure for Acquisition of Scientific
Degrees at the Technical University - Sofia. In particular, the published papers under this
procedure cover the minimum national requirements, even exceeding them a few times.

Based on the above, | recommend the honorable Scientific Jury to award Meglena Delcheva
Lazarova with the Educational and Scientific Degree "Doctor" in the area of the higher
education: 4. Natural sciences, mathematics and informatics, a professional field: 4.5.
Mathematics.

16.09. 2021. Signature: ...

(Professor Dr. Todor Gurov)



