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1. OcHOBHM cBe/IeHHS.

[IpeacraBeHusT AUCEPTAIMOHEH TPY/I € Ha OBJITapCKU €3UK M Chabpka 161
CTPaHMIIM TEKCT, OT KOUTO 9 cTp. ca bmbmmorpadus ¢ 84 3armaBus. OcBeH ToBa
¢ npeacraBeH ABTopedepar (Ha Obirapcku e3uk) ¢ 31 CTp. TEKCT, OT KOUTO 6
cTp. ca bubmmorpadus cbe chiuTe 84 3arIaBus KaTo B AUCEPTAIIHATA.

ABropkara ¢ Meryiena [lerueBa JlazapoBa € JOKTOPAHT HAa CaMOCTOATEIIHA
MOJArOTOBKA KbM Karenpa ,,MaTeMaTH4ecKO MOJACIUPAHE U YUCICHU METOAM,
Qakynarer 1O TPWIOKHA MaremaThka u  uH(popmatuka, TexHuuecku
yauBepcuteT — Codusi, HayueH pbKkoBoauTen mpodecop n-p Muxaun Tomopos,
TY-Codus. Ilpe3 1997-2002 r. cnenpa BpB @MU — CVY u 3aBbpmBa KaTo
MarucThbp MO MaTeMaTHKa, a MOoJly4aBa W BTOpPA CHEIMAIHOCT KaTO YUYWTEN IO
mateMatuka u uHopmatuka. I[Ipe3 2002-2003r. e mnpenomaBaTen IO
uHpopmatuka B IIbpBa anrnuiicka esuxkoBa rumHazus B Codus. IIpe3z 2006-
2009 r. e rmaBeH ekcnept B [bprkaBHaTa areHIus 3a MJIaiekTa U crnoprta. OT
28.02.2011 no 28.02.2015 r. e acucTteHT B KaTeqpa ,,Marematuka* kbM YHCC B
Codwus, ot 11.03.2015 mo 11.09.2015 e nmpenonaBaten B kareapa BOUC kbm
OMMU na CVY. Ot 26.09.2016 r. € acuCTEeHT B Kateapa ,,MaTeMaTH4eCcKy aHaJn3
u nudepeHnnanTHy ypaBHeHUs © KbM DakyiTeT MO MPWIOKHA MAaTeMaTHKa |
uHpopmartuka, Texunuecku ynusepcuter — Codusi.
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Kyputo e HazHaueHo cbe 3anoea OX-4.5-07/17.06.2021 na Pexropa Ha TY
— Cocdus. Ilpeazammrara Ha aucepTallMOHHUS TpyA € mpoBenaeHa BbB OIIMU
Ha TY Ha 16.06.2021 r. JlokyMeHTanusTa ¥ BCHYKU MPOIICAYPH TIO 3aIUTaTa Ca
B CHOTBETCTBUE C M3UCBAHUATA HA 3aKOHA U CHOTBETHUTE MPABUITHUIIH.
2. CTpykKTypa, aHAJIN3, HAYYHU U HAYYHO-TIPUJI0KHHM MPUHOCH

HA JUCEPTALMOHHUSA TPYA.

[IpencraBeHuAT  OHWCEPTALMOHEH TpyA  CbhAbpka 161  cTpanuum

MAaIIMHONKCEH TEKCT, aJiecHu B 6 riaBu, Oubnuorpadusi, OCHOBHU MPUHOCHU B
JTUCEepTaLMTA, MyOJIUKIUU U JOKIJIAU U IeKIapalys 3a OprHHAIHOCT.

B I'maBa 1 (kosTo ce Hapuua BbBemenue u 3aecma 35 cTp.) ca IpeaCTaBCHH
OCHOBHMTE MOJIEJIN HA PUCK, BEPOSITHOCTHH PA3IPENEIICHUs B TEOPHS HA pUCKa,
OposIy MPoIeCH B TEOpUsI HA PUCKa, a B TTOCIeAHUs naparpad 4 e pasrienaHa
OCHOBHATa CTPYKTypa Ha auceprauusTa. Ta3u riaBa € 100pe KOHCTpyUpaHa U
OCTaBa OTJIMYHO BIIEYATIEHUE M CbC CBOETO HMCTOPUYECKO BBBEACHUE H
uznoxxenue. B ['maBa 2 ca neuHupanu 4eTupu BEpOSTHOCTHHU pasnpe/eeHus,
3a KOMTO Ca HAaMEPEHH BEPOSTHOCTHU M MOpaxkaauy (yHKIUA, MOMEHTH H
pexkypcun. B I'maBa 3 ca ompenesneHu JiBa HOBU OpOSIIM MpoIieca, 3a KOUTO ca
HaMEPEHU BEPOSITHOCTHUTE U MOpakaaiy (PyHKIUU, MOMEHTH U C€ U3CIeBAT
HiKkou cBoMcTBa. B [';maBa 4 ce BBBEXIAT nBa MOJIEJIa HA PUCK KaToO Ce€
M3MO0J3BaT OposUIMTe OpolecH OT mnpeAaHarta riasa. llomydenu ca penuua
uHTEepecHU pe3ynaTtatu. B ['maBa 5 ce BbBexIar W wu3cinenBar o000IICHH
JBYMEpPHHU pasNpenesieHus], 32 KOUTO ce JoKa3BaT peauna cBorcrBa. B I'masa 6
(3akmroueHwe) ce  MpaBM  aHaIUM3  HA  IOJYYEHHTE  pPE3yiTaTu.
bubnuorpaduara or 9 crpanur chabpxka 84 HazBaHus. [IpencraBenu ca
MOoAPOOHO 9 OCHOBHM MPHUHOCH, CIIUCHK Ha 6 MyONMKALM MO AUCEPTALUATA U
14 n3Hecenn nokiana.

[Ile ce copeM Manako MO-MOAPOOHO HA HSIKOM OT TOJYYEHHUTE B
IUCEepTaLMsITa pe3yJITaTH.

B TI'maBa 2 BchmHOCT ca AehUHUpPAHU W M3CJICABAHU CIICAHUTE HOBH
BEPOSITHOCTHU Pa3NpEICIICHHUS:

(1) I-Delaporte pasnpenencuue (Delaporte pasnpenenenue ¢ nHbIalmoHeH

napameTsp);

(2) Henentpupano pasnpenenenue Ha [loiia-Aeru;

(3) Pasmpeneneuue Ha Ioita-Aerau-JIunmmmy;

(4) Pasnpenenenue Ha [loiia-Aerum ot pen K — Bropu Tu.

3a Te3u pasmpeneneHus ca JaJCHH Mopaxnanure GyHKIUA U ChOTBETHUTE
pasmnpesieieHrsi, MOMEHTHUTE, PEKYPEHTHH (OPMYIIH 32 BEPOSITHOCTUTE, & CHIIIO
ca IIPEeJICTBEHH U MHTEPECHU KOMITIOTHPHU TpadUKHu.



Ha or6enexum, 4de (1) ce modyyaBa OT paHIOMHU3AIMS HAa OCHOBHHS
napameTbp A upe3 u3MecTeHo I'-pasnpenenenre. BCbIIHOCT MOYTH HABCSAKBIIE B
JUCEPTALMATA BMECHO TMOHATHETO PAaHAOMHU3AIMS CE€ M3IO0J3BAa IOHATUETO
«CMECBaHE», KOETO HE 3By4H MHOro ynayHo. B Teepaenue 2.1 u Cnencraue 2.1
ca HAaMEPEHH HUHTEPECHU PEKYpEeHTHHU (HOPMYJIM 32 BEPOSTHOCTHATA (DYHKITHSI.
Jla orOenexxum, d4e B JucepTalsaTa MOHATUETO BEPOSITHOCTHA (YHKIUS
BCBHITHOCT O3HAa4aBa CHOTBETHO JUCKPETHO pasmpejiesieHue (KaTo MOCIEAHOTO
MOHSTHE MO-YECTO C€ U3IMO0J3Ba B OBbJITrapckara JuTeparypa).

Ot mpyra cpana, (2) ce aehuHHpa KaTo CyMa Ha HE3aBUCHMH CIIyYailHU
BEJIMYMHM, pasnpeneneHn cboTBeTHO llona-Aermmmm u  IloacoHoBo, a B
Teepaenue 2.2 u Cneactue 2.2 ca NPEACTaBEHU PEKYPEHTHH (HOPMYIH 3a
BeposiTHOCTHAaTa (QyHKuuA. HamepeH e u choTBeTHUA HHJIEKC Ha Dulep, KOUTO
ce sBsBa under-dispersed no otHomenue Ha Iloiia-Aemu u over-dispersed mo
oTHolIeHue Ha [1oacoHOBOTO panpeneneHue.

Pannomuzanust Ha mapamerbpa A B paznpeneneHuero Ha Iloiia-Aeru
OTHOCHO pasnpeneneHue Ha JIuuamm Boau 10 (3), KOETO OT CBOSI CTpaHa MOXKeE
Jla ce MpEeJCTaBU KaTo pa3lpe/ie]IEHue Ha CyMa Ha JB€ HE3aBUCHMHM CIIy4ailHU
BEJIMYMHU ChC CIIO)KHO T'€OMETPUYHO paslpeesieHue, eHaTa OT KOUTO UMa U
atom B Hysara. Tsbpaenue 2.3 u CnencrBue 2.3 mpemyaraT peKypEeHTHH
dbopmynu 3a BeposiTHocTHaTa pyHkius. Hamepen e u unaexcsT Ha Ouiep.

B (3) T.H. ychmoxHsSBaIM CIy4ailHH BEJIWYMHA HMMaT CHEHU(PUIHO
pasnpenesieHle, KOETO C€ MOoJiyyaBa OT F€OMETPUYHOTO, CIPSHO J0 HSKaKBa
KpaifHa CTOMHOCT K, B KOSITO Ce€ Ce KOHIICHTpHpa IsiaTa BEpOSTHOCTHA Maca,
KOsITO octaBa A0 OeskpaiiHocT. [lopaxnamara ¢yukuus Ha (3) € nganeHa B
(2.29), a B Tebpaenue 2.4 u Cunencreue 2.4 ca TNpeACTaBEeHU CHOTBETHU
PEKYpPEeHTHH (POPMYJIH 3a BEPOSITHOCTHUTE.

3abenexka 1: B I'maBa 2 ca magenun u 4 ynemu 0e€3 JOKa3aTelCTBO U
OOSICHEHHE KBbM TSIX.

B I'maBa 3 ca neduHupanu ciemnHuTe T.H. 0000meHu mnpouecu Ha [loifa-
Aermuu:

(A) Heuentpupan npouec Ha [loita-Aeruu;

(B) Iporec Ha Ioiia-Aeru ot pen K —Bropu TwiI.

Jla orOenexkum,ue pasnpeneieHusiTa Ha JBaTra IMpolieca ca CBBP3aHU ChC
chOoTBeTHUTE pasmnpeneneHus (2) u (4) or npennarta ['masa 2. Ilpouecute ca
nedUHUpAHU Ype3 ChOTBETHUTE CM MHOUHUTE3UMATHHA XapakTepucTuku (3.4) u
(3.9) u ca HamepeHU CHOTBETHUTE CUCTEMHU OT JU(PEPECHIMAIHUA YpPaBHEHHUS HA



Konmoropos (3.5) u (3.10), or kKouTO cieABaT U CHOTBETHUTE IMOPaXKAAIIH
(YHKIIMH 32 POLIECUTE.

3abenexka 2: 3a Taka npuBeAeHUTEe 0e3 noka3arencrsa Jlema 3.1 u Jlema 3.2
OCBEH TOBA HsIMAa HUKAKBU KoMeHTapuu B [ '1aBa 3.

B I'maBa 4 npouecute (A) u (B), pasriexnaanu B ['1aBa 3, ce nmpuiarat KaTo
OposIM TIpOIlECH B KJIACHUECKUs Mojen Ha puck, nedunupan B (1.1).
Uscnensatr ce BepositHoctuTe 3a (amur W(U) ¢ HavameH kanutan U>0,
KoehUIMCHTHTE Ha HaTpymnBaHe 0 u chorBeTHHTe QyHKIMH G(U,Y) (BbBEeIeHHU
ot Gerber et al., 1987), xouto 3aBucaT ot BpemeTo J10 danut t(U) U AehuuTa B
MomeHTa Ha  (amur  D=|u+X(t(u))]. 3a G(uy) ca TomydeHH
unrerpoaudepeniuanian  ypaBHenus: (4.4) u (4.12), cboTBETHO mNpuU OPOSIILL
niporiec (A) u npu Oposiig potiec (B). CrotBeTHO B Teopema 4.1 u Teopema 4.4
ce mpexacraBat ¢yakmuure G(0y) upe3 choTBeTHHTE (YHKIMM Ha
pasnpeziesicHie Ha HartpynaHuTe uckoBe (4.5) u (4.13). Hamepenu ca cbiio
ypaBHEHUS 3a BEPOSITHOCTUTE 3a (hanuT, choTBeTHO (4.7) u (4.15). Ilomyuenu ca
B SIBEH BHUJ CHOTBETHHUTE BEPOSTHOCTH 3a (DAUT TMpU HYJIEB HAYaJCH KaIUTa
(Teopema 4.3 u Teopema 4.6). B §4.1.1 u §4.2.1 e mnokasza”o, 4ye mnOpu
EKCIIOHCHITUATHO PAa3MpeACICHH WCKOBE BCHUYKH Taka JCPUHUPAHH IO-TOPE
XapaKTEPUCTHKU MOTAT Ja ObJaT SKCILTUITUTHO MPECMETHATH.

B I'maBa 5 ce BBBekJa W M3CIEABA €IUH Kiac OT OOOOIICHU JIBYMEPHH
pasmnpenesieHus, KOMTO Ouxa MOrjau Aa ObJaT M3IOI3BAaHU KaTo OpOsIIH
mpolecu Mpu ABYMEPHU MOJENHM Ha puck. B maparpadu 5.1-5.3 ce pa3BuBa
oOIaTa METOIOIOTHS Ha ABYMEPHHU paslpeAcIICHHs], paBUBAIN CE B IBYMEPCH
CTeTIeHEH pef ¢ MHGIAIMOHEH MMapaMeThp U KOUTO KPAaTKO ca O3HAYEHU KaTo
BIGPSD (umm Type ). Tlopaxxnamara ¢gyuknus e mnpeacraBena B (5.4), ¢
yusato nomoni B Teopema 5.1 ce ompenenss oOmus BU Ha JByMEpHaTa
BeposiTHOcTHA PyHKIust. B maparpadu 5.4.1- 5.4.3 ce pasriexaat mo-noapoOHo
TPU UHTEPECHHU NPUMEPU HA CHEIUUYHU JBYMEPHH pa3npeaesieHus: OMHOMHO,
OTPULIATETTHO-OMHOMHO M JIOTAPUTMUYHO, 32 KOMTO Ca HAMEPEHU PETypPEHTHH
dopmysr oTHOCHO BepositHocTHUTE (pyHKiuu (TBbpaeHus 5.1-5.3). Hamepenu
ca ChIIIO MOMCHTHUTE B ChOTBETHUTE (DYHKIIMK Ha Durrep.

[Tocnenna ['maBa 6 ce Hapuya 3aKIOYEHUE WM B HES HA 3 CTpaHUIU CE
pe3loMHpa OCHOBHOTO ChABpXKaHUE Ha aucepTarusata. OTaeaHO ca JaJCHH
«OCHOBHHM TIPUHOCHU B JAUCEPTALUATA», KOUTO Ca MPEJACTaBeHU B 9 Touku Ha 4
ctpanuny. Te anekBaTHO OTpa3sBaT MOJYYCHUTE HAYYHH M HAYYHO-TIPHIIOKHH
pe3yATaTH, Thid KATO ChbOTBETCBYBAT M HA OTOEISA3aHOTO MO-TOPE B ChOTBETHUTE
riaBu. [locodyeHn ca ChIo U HIKOW HACOKH 3a ObJICIITN U3CIIEABAHUS.



3. ABTopedepat, nyoauKaAUM U OeJIeKKH.

ABTopedepaTsT chabpka 31 cTpaHuy U OyKBajgHO ClieABa CTPYKTypara Ha
JTUCEPTIHSITA, KAaTO OTpa3siBa TOYHO HAW-BAXHHUTE IOJYYEHH pe3yJaTaTH B
CHOTBETHHUTE TJaBU. JlaJicHN ca CHIIO OCHOBHHUTE MPUHOCH M OmbOImorpadusra
OT nucepranuara. BCHUKO TOBa MU J1aBa MBIHO OCHOBaHHWE Ja 3aKiIOYa, 4e
aBTOopedepaThT MPaBUITHO OTPa3siBa OCHOBHUTE PE3YJITATH OT AUCEPTAIHSITA.

Pesynrature ot amceprammsaTa ca MyONMKYBaHM B 6 HAy4YHH CTaTHH, OT
kouto 1 e B Jloknaau Ha BAH u 5 B cOopHUIM OT KOH(DepeHuu (2 B 4y>KOHMHA U
3 y Hac), a eqHa paboTa € B 1evar.

JluceprarusiTa € HalMcaHa SICHO U pa3dopaHo, HO HAKOM Hellla Ouxa MOTJIU Ja
ObaaT npeactaBeHu u no-goope. Hampumep, 3abenexka 4.1 oT aucepranusita
HE € JOCTaThYHO IbJIHA. BhoOiie nosyuenure B I'maBa 4 pesynratu Ou OHIIO
n00pe m1a ObaaT CpaBHEHHM C Te3u B u3BectHara kuura Ha Feller, tom Il Ocsen
MIOCOYEHUTE TO-TOpe 3a0eyieKKH, OMxa MOTJM Ja C€ IOocoYyaT OIlle HIKOU
OYEBHJIHO TIOTPABUMH TPEIIKA W HEJOCTATHIU, KOUTO o0aye He 3aTpyHSBAT
CEepUO3HO YHTATENsl M HE pa3BaiiT O00pOTO BIEUYATIEHHWE KaTO IBUIO OT
MOJTyYEHUTE PE3yTaTH U SICHOTaTa Ha U3JI0KEHUE.

4. SAKJIFOYEHHUE

[IpencTBeHUAT AUCEPTALIMOHEH TPy HMMa BCUYKM KayeCcTBA Ha CEPUO3HO
HAy4YHO WU3CJelBaHe B oO0JacTTa Ha CTOXaCTUYHOTO  MOJCIIHUpaHE.
JlucepranTkaTa YyCHEmIHO € oOJiajgsina W TBOPYECKM TIpWiara peauiia
BEPOSITHOCTHU U HMH(POPMAIIMOHHU TEXHHKH, KOUTO S OMPENENSAT KaTo €IuH
M3TPaJICH CIENHUANIUCT B Ta3u oOiacT. Bcuuko ToBa gaBa MbJIHO OCHOBaHUE Ja
3aKJIIOYMM, Y€ ca Hanuue Bcuuku yciaoBus oT 3PACPDB u HeroBus nmpaBWIIHUK,
kakTo 1 To3u Ha OIIMMU - TV, kouto ce mpunarar 3a MoJy4yaBaHE Ha HaAy4yHaTa
creneH ,,JIoktop® 1O ChOTBETHaTa crnenuanHoct. ETo 3amo omnpeneineHo
npenjiaraM Ha TOYUTaeMOTO KYpH Ja OILEHH M0j00aBaiio MpefcTaBeHus
JIMCEPTALMOHEH TPY/, a HAa HeroBaTta aBTopka Mersiena leqiueBa Jlazaposa na
Oblie mpuchaeHa oOpa3oBaTenHaTa U Hay4yHa crereH ,,JJOKTOP* B O6nact 4.
[Tpupoanu Hayku, MaTemaTuka U nuHpopmaruka, [Ipodecnonanno namnpaieHue
4.5. Maremaruka, Hayuna crnenuanHoct ,MareMatM4ecko MOJECIHUpPAHE U
MIPUJIOKEHUSI HA MaTeMaTuKaTa“.
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Pesensenr:

/mpocdecop nmu Hukosait M. SIaes/
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5. Basic information.

The presented dissertation is in Bulgarian and contains 161 pages of text, of
which the bibliography is 9 pages with 84 titles. In addition, there is an
Abstract (in Bulgarian) with 31 pages of text, of which 6 pages bibliography
with the same 84 titles as in the dissertation.

The author is Meglena Delcheva Lazarova, a postgraduate student of
independent training for the Department of Mathematical Modeling and
Numerical Methods, Faculty of Applied Mathematics and Computer Science,
Technical University-Sofia, scientific supervisor Professor, Dr. Mikhail
Todorov, TU-Sofia. In 1997-2002 she studied at FMI-SU and graduated with
a master's degree in Mathematics, and also received a second specialty as a
teacher of Mathematics and Computer Science. In 2002-2003M.Lazarova is a
teacher of computer science at the first English school in Sofia. In 2006-2009
she is the chief expert at the State Agency for Youth and Sports. From
28.02.2011 to 28.02.2015 she is an Assistant of the Department of
"Mathematics” in the University of Economics, Sofia. From 11.03.2015 to



11.09.2015 she teaches in FMI - SU. Since 26.09.2016, she has been an
assistant professor of the Department of Mathematical Analysis and
Differential Equations at the Faculty of Applied Mathematics and Computer
Science, Technical University-Sofia.

The jury appointed by order of 4.5-07/17.06.2021 of the Rector of TU-Sofia.
The pre-defense in FAMI-TU took place on 16.06.2021. The documentation
and all protection procedures are consistent with the descriptions of the law
and the relevant rules.

. Structure, analysis, scientific and applied contributions.

The presented dissertation contains 161 pages of typewritten text, given in 6
chapters, a bibliography, the main contributions to the dissertation,
publications and reports, and a declaration of originality.

In Chapter 1 (which is called an Introduction and takes 35 pages) are
presented the main risk models, probability distributions in risk theory,
counting processes in risk theory and in the last Paragraph 4, the main
structure of the dissertation is studied. This chapter is well designed and
remains a great impression with its historical introduction and exposition. In
Chapter 2, four probability distributions are defined, for which probabilistic
and generating functions, moments, and recursions were found. In Chapter 3,
two new counting processes were defined, for which probabilistic and
generating functions, moments were found, and some properties were
studied. Chapter 4 introduces two risk models using counting processes from
Chapter 3. A number of interesting results were obtained. In Chapter 5, two-
dimensional distributions are introduced and investigated, for which a
number of properties are proved. Chapter 6 (Conclusion) analyzes the results
obtained. The 9-page bibliography contains 84 titles. There are detailed 9
main contributions, a list of 6 publications on the dissertation and 14
exported reports.

We will focus a little more on some of the results obtained in the dissertation.



In Chapter 2, the following new probability distributions are actually defined
and studied:

(1) I-Delaporte distribution (Delaporte distribution with inflation parameter);
(2) Non-centered Poya-Aepli distribution;

(3) Poya-Aepli-Lindley distribution;

(4) Distribution of Poya-Aepli from a rank k - second type.

For (1)-(4) the corresponding generating functions and distributions,
moments, recurrent probability formulas, as well as interesting computer
graphs are given.

Note that (1) is obtained from the randomization of the main parameter A of
through a biased TI'-distribution. In fact, almost everywhere in the
dissertation, the concept of "mixing” is used in the mixed concept of
randomization, which does not sound very good. In Statement 2.1 and
Subsequent 2.1, interesting recursive formulas for the probability function
were found. Note that in the dissertation, the concept of a probability
function actually means the corresponding discrete distribution (as the latter
concept is more often used in the Bulgarian literature).

On the other hand, (2) is defined as the sum of independent random variables
distributed, respectively, Poya-Aepli and Poisson, and in Statement 2.2 and
Corollary 2.2, recurrent formulas for the probability function are presented.
The corresponding Fisher index was also found, which seems to be under-
dispersed with respect to Poya-Aepli and over-dispersed with respect to
Poisson distribution.

Randomization of the parameter A of the Poya-Aepli distribution about the
Lindley distribution leads to (3), which, in turn, can be represented as a
distribution of the sum of two independent random variables with a complex
geometric distribution, one of which has an atom at zero. Statement 2.3 and
Corollary 2.3 offer recursive formulas for the probability function. The

Fischer index was also found.



In (3) the complicating random variables have a specific distribution that
occurs from a geometric, suspended to a certain finite value k, in which the
entire probability mass is concentrated, which remains to infinity. The
resulting function of (3) is given in (2.29), and in Statement 2.4 and
Corollary 2.4, the corresponding recursive formulas for probabilities are
presented.

Remark 1: Chapter 2 also gives 4 Lemmas without proof and explanation to
them.

Chapter 3 defines the following item Generalized Poya-Aepli processes:

(A) Non-centered Poya-Aepli process;

(C) Process of Aepli from rank k - second type.

Note that the distributions of both processes are related to the corresponding
distributions (2) and (4) from the Chapter 2. The processes are determined by
their corresponding infinitesimal characteristics (3.4) and (3.9), and the
corresponding systems of Kolmogorov differential equations (3.5) and (3.10)
were found, from which the corresponding generating functions for the
processes also follow.

Note 2: For Lemma 3.1 and Lemma 3.2 given without proof, there are also
no comments in Chapter 3.

In Chapter 4, the processes (A) and (B) discussed in Chapter 3 are applied as
counting processes in the classical risk model defined in (1.1). The
probabilities of ruin W(u) with an initial capital of u>0 are studied and also,
the accumulation coefficient 6 and the corresponding functions G(u,y)
(introduced by Gerber et al., 1987), which depend on the time to ruin t(u)
and the current deficit D=[u+X(t(u))|. For G(u,y) the corresponding integro-
differential of equations (4.4) and (4.12) are obtained, respectively, when the
process (A) or when the process (B) are used. Accordingly, in Theorem 4.1
and Theorem 4.4, the functions G(0,y) are presented through the

corresponding distribution functions of accumulated claims (4.5) and (4.13).



Equations for the probabilities of ruin (4.7) and (4.15), respectively, are also
found. The corresponding probabilities of ruin with zero initial capital are
obtained explicitly (Theorem 4.3 and Theorem 4.6). In paragraphs 4.1.1 and
4.2.1, it is shown that with exponentially distributed claims, all the functions
defined above can be explicitly calculated.

Chapter 5 introduces and explores a class of aggregated two-dimensional

distributions that can be used as counting processes in two-dimensional risk

models. In Paragraphs 5.1-5.3, a general methodology of two-dimensional
distributions is developed with an inflationary parameter and which are
briefly referred to as the BIGPSD (or Type Ill). The probability generating

function is presented in (5.4), with the help of which the general type of a

two-dimensional probability function is determined in Theorem 5.1. In

Paragraphs 5.4.1-5.4.3, three interesting examples of specific two-

dimensional distributions are considered in more detail: binomial, negative-

binomial and logarithmic, for which recurrent formulas about the probability
function are found (Statements, 5.1-5.3). The moments and the
corresponding Fisher functions are also obtained.

The last Chapter 6 is called “Conclusion”, and it summarizes the main

content of the dissertation on 3 pages. Separately, the *Main contributions to

the dissertation™ are given, which are presented in 9 points on 4 pages. They
adequately reflect the scientific and applied results obtained, since they
correspond to what was noted above in the relevant chapters. Some
recommendations for future research are also indicated.

7. Author's abstract, publications and notes.

The Abstract contains 31 pages and literally follows the structure of the
dissertation, accurately reflecting the most important results obtained in the
relevant chapters. The main contributions and bibliography from the dissertation
are also given. All this gives me every reason to conclude that the abstract

correctly presents the main results of the dissertation.
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The results of the dissertation were published in 6 scientific articles, of which 1
was in the Proceedings of the BAs and 5 in the collections of conferences (2
abroad and 3 in Bulgaria), and one work is submitted.

The dissertation is written clearly, but some things can also be presented better.
For example, Remark 4.1 from the dissertation is not sufficiently completed. In
general, it would be good to compare the results obtained in Chapter 4 with the
results in Feller's famous book (Volume 2). In addition to the above-mentioned
comments, some apparently correctable errors may also be indicated, which,
however, do not complicate the reader and do not disturb the overall good
impression of the results obtained and the clarity of the exposition.

8. Conclusions

The presented dissertation has all the qualities of a serious scientific research in
the field of stochastic modeling. The author is successfully and creatively
applies a number of probabilistic methods that define her as one established
specialist in this field. All this gives full reason to conclude that there are all the
conditions from the corresponding laws and its rules, which are used to obtain a
scientific degree "Doctor" in the corresponding specialty. Therefore | suggest
that the esteemed jury, in order to evaluate the professional activity properly
represented, and its author Meglena Delcheva Lazarova, be awarded the
educational and scientific degree "DOCTOR" in the Domain4. Natural sciences,
Mathematics and Computer Science; Professional direction 4.5. Mathematics;

Scientific specialty "Mathematical Modeling and Application of Mathematics".
15.09.2021

Reviewer:

/ Professor Nikolay M. Yanev/
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