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ABTOp Ha 1ucepTanMoHHus TpyA: Mernena [lenuesa Jlazaposa

Tema Ha nucepTanMOHHUsA TPYA: bposiiy BepoATHOCTHU pa3npeleleHtsl U IPUIIOKEHUS B MOJIEIH Ha
pUCK

Wien Ha Hay4HOTO KypH: fnou. 1-p Kara I'eopruesa Jumuesa

1. OrmnensiBaHeTO HA pUCKa B OAHKH, 3aCTPAaXOBaTEIIHU JIPYKeCTBA M (PMHAHCOBU MHCTUTYIMH € BAXKCH U
akTyasueH npobiem. M3cnenBanusara ca CBbp3aHu C MOJICIMPAHE HA PUCKA KaTo 337a4ya Ha (UHAHCOBOTO
MOJICIIUPaHe, KbJIETO BEPOSTHOCTTA 32 (alIUT € MpreTa MsApKa 3a PUCK B 3aCTPAXOBAHETO U (PHHAHCUTE.
Onpenensiaetro Ha GamuT 1 He-(hanuT, BEPOATHOCTTA HA (AUT TIPH HYJICB HAYaJICH KAITUTAJI Ca BAXKHH
BBIIPOCH B MOJICIIUTE HA PUCK, HA KOUTO CE OTJEIISI CEPUO3HO BHUMAHUE B ChBPEMEHHUTE HAYYHU
W3CIICIBAHMSL.
2. IIwbpBute pesynraru B aucepranusara Ha M. JlazapoBa, cBbp3aHU ¢ MOJICIMpPAHE HA PUCKA ca
nokiaaBanu npe3 2014 r. Ts reMoHCTpUpa OTIUYHU 0a30BU 3HAHUS U M3YMCIIUTEIIHA TEXHHUKA,
MPOCJIe/IIBaHe HA HOBUTE HAYYHU MyOJIMKAIIMK U TBOPUYECKA HHTEPIIPETALIMS IIPH MTOJTydaBaHe Ha HOBU
pe3yJsiTaTu B CBOMTE AOKJIAIH | IyOauKaiuu,. [IpeacraBeHn ca MHOTO pe3yJITaTH, MOJIy9aBaHEeTO Ha
KOWTO M3MCKBAT MHOT'O JJOOPO BIIaJICCHE HA PA3IMYHN MAaTEMAaTUYECKH METOJIU, C KOSTO JUCEPTAaHTKATa
ce € CrpaBWiia OTJIIMYHO.

[Tocoyenu ca 84 KHUTH U CTATHUH HA aHTJIMHCKH €3UK, CBbP3aHU C M3CJIeIBaHATa TeMaTHKA.

3. Kuacuueckust [ToacoHOB mporiec MMa Cepruo3eH HEAOCTATHK (CPETHOTO U AUCTIEPCUsITA Ca PAaBHU),
KOETO HE ChbOTBETCTBA HAa CTATUCTHUECKUTE (PMHAHCOBU JAHHU M BOJU /10 HEpEAIHa MHTEPIIPETALIMSL.
ToBa Hanara BbBEX/1aHE U U3CJIE€/IBAHE HA HOBU MOJIEH, KOUTO B [O-TOJIIMA CTENEH Jla CbOTBETCTBAT HA
BXOJAILIUTE CTATUCTUYECKU JaHHHU.

OCHOBHMUTE LIENH, 3aJI0’)KEHU B IUCEPTALIMOHEH TPy Ca!

e [I0JIy4aBaHE Ha HOBM MOAM(UKALUU U 0000IIEHNS Ha KJIACUYECKU OpOsIIH pa3lpeeaeHus U
n3cieBaHe Ha TEXHUTE XapaKTePUCTUKU, KAaKTO U MPHJIOKEHHE HAa ChOTBETHUTE UM OPOSIIU MPOLECH
IIPY MOJEJIN Ha 3aCTPaXxOBATEJIEH PUCK;

e JneduHUpaHE HAa HOBH MOJIETH HAa PUCK, IIPU KOUTO MPEJIOKEHUTE OPOSIIH MTPOLIECH CIIeIBAT
KOHCTPYHpPaHUTE OpOsIIK pa3npeesieHus;

® OmpeJeNsiHe BEPOSITHOCTUTE 3a PanuT, He-(haauT U (HaauT Mpu HaYaJIeH HyJIeB KanuTai 3a
HOBOBBBEJICHUTE MOJIEJIN HA PUCK;

e jneduHHpaHe Ha HOBA (haMMIIUs OT 0OOOIIEHH IBYMEPHHU PaIlpeIeIeHUs, YUUTO pa3npeieseHHs
na ObAaT NPUIIOKUMHU B IByMEPEH MOJIEI Ha PUCK.

4. Hay4yHM ¥ HayYHOTPUJIOKHU MPUHOCH HA JUCEPTAIIMOHHUS TPY/:
BwBenenu ca HoBu Oposiiu pasnpenenenus: I-Delaporte pasnpenenenue, koeto € 00001IeHNE HA
pasnpeznencauero Ha Delaporte; 6posiio Herenrpupano pasnpenencaue Ha [oita-Aemiun, KoeTo € cyma



oT [ToacoHoB pasnpenenenue u pasnpenencuue Ha [loita-Aemnn; [Toa-Aemnmu-JInaamm pasnpeneneHue,
KOETO € CMeceHO pasmnpeenieHre Ha [lola-Aemiu cbe cmecBanio pasnpeaenenue Ha Jlunaum; [oita-
Aeru o1 pes K-BTOpH THIT, KOETO € ClI0KHO [10acOHOBO pasmpeiesieH e ¢ OTPSI3aHO TeOMETPHYHO
ycioxHsBaio pasnpezaencnue; C momomrra Ha copryep Matlab e nanpaBena rpaduuna mwiroctpanus Ha
M3MEHEHUETO Ha BEPOSATHOCTHHUTE ()YHKIIMU HA HOBUTE Pa3NpeeICHUS MPU Pa3InYHU CTOMHOCTH HA
y4acTBaIIUTE TapaMETPH.

JNedunupanu ca Henenrpupan mporiec Ha [loita- Aerutu u poriec Ha [loita-Aerun ot pexn K-Bropu
THII, 32 KOUTO € JOKa3aHo, Y€ ca CJIO0KHHU IMpoIecH Ha paxaaHe. Upes aucnepcuonHus uHjaekc Ha duiep
€ HarpaBeHO cpaBHeHHe ¢ [ToaconoBus npotiec u poiieca Ha [loiia Aeruium.

Pasriienan e Heuenpupan Iloiia Aerum u Iloiia-Aerum ot pea K-BTOpH THIT MOJIENIH Ha PUCK C
ne(UHUPAHUTE CHOTBETHO 3a TAX Oposuy npouecu. OnpeeneH e Buaa Ha KoedulueHTa Ha HaTpyIBaHe
Y BUJa HA HEPABCHCTBOTO, KOSTO TPsIOBA J1a CE YIOBIETBOPSBA OT MHTEH3UBHOCTTA HA IPEMHUATA 32
enuHAIIA Bpeme. BpemeTo no damut u nedunura B MoMeHTa Ha (pamuT € mosie3Ha nHdopmanms 3a
OLIEHKa Ha PHUCKa B 3aCTPaXxOBAHETO. 3a JIBaTa MO/JIeNa € pa3rie/iaH Cilydasi Ha eKCIIOHEHIIMAIHO
pasIpeneneHy HCKOBE KbM 3acTpaxoBaTeJIHaTa KOMITaHMUSL.

Jepunupana e pamuiivs ot 06001IeHN ABYMEPHH pa3lpeiesieHNs], pa3BUBAILU CE B CTENIEHEH pe/l C
nH(pIAMOHEH NapaMeTbp Ha 0a3ara Ha IBYMEPEH CTEIEHEH pejl ¢ AByMEPHO F€OMETPHYHO
YCIIOKHSBAILIO pa3NpeesieHue. 3a HOBUTE pa3NpeeieHus ca MOJy4eHH BEPOATHOCTHATA U MOpa)xaalla
GyHKIUS, HIKOM MOMEHTH U OCHOBHU U aJITEPHATUBHU peKypeHTHH Gopmynu. C nmomoinra Ha
JTBYMEpHUS MHJEKC Ha Duiep e HalpaBeHO CpaBHEHUE C IBYMEPHOTO pasnpeneneHue Ha [loita- Aerum.

5. B nucepranusTa ca BKiIroueHH 6 myOauKaiuu (B CbaBTOPCTBO), ABE OT KOUTO Ca B U3JJaHUS, CIEJCHU
oT Scopus. PezynTatute B JUCEPTALIMOHHUS TPY/ Ca JOKJIA/BaHU HA 2 HAYYHU CeCUU U 12
MEXyHapOoaAHU KoH(pepeHmu B nepuoaa 2015 r. - 2020 r.

6. [[OKYMCHTI/ITG Ca U3TOTBCHU IIPCHHU3HO, aBT ope(bepaTI,T 0Tpa3siBa KOPEKTHO CbABPKAaHUCTO HA
AucepTanusaTa. HpeI[BI/I,I[ IMMPUITOKCHUATA HA PA3ITICKIAHUTC MATCMATHYCCKU MOJICIIN BbB (bPIHaHCOBI/ITe u
34CTPAaxOBATCIHNU HHCTUTYIUH, TC IIC ITPOABIIKABAT ad 6’bI[aT n3ciji€eaBaHu nu oOorarsBauu. Hsaxou ot
TEMUTEC MOraT ga 6’L,[[aT BKJIIFOUYCHU B 6aKaJ'IaB’prKI/ITe U MAaruCTbpCKU MporpamMu KM HalIUA (I)aKy'J'ITeT
KaTo I/I36I/IpaCMI/I JUCHUIINIMHA bu morino Ja CE€ IMOMHUCIIN 3a IMMOAXOAAIIU ITOHATHUS HA 6”I>J'IFapCKI/I €3UK
BMecTo “equi-dispersed, over-dispersed, and under-dispersed.

7. OueHsiBaM MOJI0KUTEJIHO MPUHOCHTE B JUCePTAIMOHHUS TPyA HA Meryena JlazapoBa u
TAXHOTO HAYYHO-NPUJIOKHO 3HAYeHue. Te y1oBIeTBopsBaT o 06eM 1 Ka4yecTBO U3UCKBAHUATA Ha
3PITACPB u HeroBus nmpaBWIIHUK, KakToO U ipaBwiHuKa Ha TY-Codus 3a yciaoBusTa u pena 3a
M0JIy4aBaHe Ha HAy4YHH CTENeHU U 3BaHus. ToBa e ocHOBaHME yOeIeHO Jja MpenopbhiyaM Ha YBaXKaeMOTO
Hay4HO XypH Ja ObJie MPUChICHA 00pa30oBaTEIHATA U HAYYHA CTETICH ,,IOKTOP HA MAaruCThp MaTeMaTUK
Mernena Jlazaposa.

Jara: 16.09.2021 YJIEH HA JKYPUTO: oo
nou. a-p Kara Jumnmuesa
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Member of the scientific jury: Assoc. Prof. Katya Georgieva Dishlieva, PhD

5. Risk assessment in the banks, insurance companies and financial institutions is an important and
actual question. Research activity is related to the risk modeling as a task of financial modeling, where
the probability of bankruptcy is an accepted measure of risk in the insurance and finance. Determining
bankruptcy and non-bankruptcy, the probability of bankruptcy with zero starting capital are important
problems in the risk models, which are given serious attention in the modern research.

6. First results in M. Lazarova's dissertation related to the risk modeling were reported in 2014. She
demonstrates excellent basic knowledge and calculation technique, tracking the new scientific
publications and creative interpretation in obtaining new results in her reports and articles. Many results
are presented, obtaining of which requires a very good mastering of various mathematical methods,
which the PhD student has done excellently.

There are 84 books and articles in the Bibliography (all of them in English) related to the research topic.

7. The classical Poisson process has a serious drawback (the mean and variance are equal), which does
not correspond to the statistical financial data and leads to unrealistic interpretation. This requires the
introduction and research of new models that correspond to the input statistics data to a greater extent.
The main goals set in the dissertation are:

» Obtaining new modifications and summaries of classical counting distributions and studying their
characteristics, as well as application of their respective counting processes in insurance risk models;

« Defining new risk models in which the proposed counting processes follow the constructed counting
distributions;

« Determining the probabilities of bankruptcy, non-bankruptcy and bankruptcy with initial zero capital
for the newly introduced risk models;

« Defining a new family of generalized two-dimensional distributions, the distributions of which should
be applicable in a two-dimensional risk model.

4. Scientific and applied contributions of the dissertation:

New counting distributions have been introduced: An I-Delaporte distribution which is a generalization
of the Delaporte distribution; A counting Non-central Polya-Aeppli distribution which is a sum of a
Poisson distribution and a Polya-Aeppli distribution; A Polya-Aeppli-Lindley distribution which is a
mixture of Polya-Aeppli distribution with Lindley mixing distribution; A Polya-Aeppli distribution of



order k of second kind which is a compound Poisson distribution with truncated geometric compounding
distribution;

A Non-central Polya-Aeppli process and a Polya-Aeppli process of order k of second kind are defined; It
is proved that these processes are pure birth processes. Using the Fisher index of dispersion a comparison
of the defined processes related to the Poisson process and the Polya-Aeppli process is made. Using the
software Matlab, a graphical illustrations of the probability mass functions’ fluctuations for different
parameter values are presented.

A Non-central Polya-Aeppli risk model and the Polya-Aeppli of order k of second kind risk model
with their corresponding counting processes are considered. For these two risk models the relative safety
loading @ and the inequality which the premium income per unit time should satisfy are obtained. The
time to ruin and the deficit at the time of ruin is an useful information for the risk assessment in
insurance. The case of exponentially distributed claims to the company for the both risk models is
considered.

A family of Bivariate Inflated-parameter generalized power series distributions is obtained. This
family implies compound generalized power series distributions formed on the base of a bivariate
generalized power series distributions where the compounding variables are geometrically distributed.

For these new bivariate distributions, the probability mass functions and the probability generating
functions are obtained. Some moments and basic and alternative recursion formulas are given. Using the
bivariate Fisher index of dispersion a comparison between these distributions and the bivariate Polya-
Aeppli distribution is made.

5. The dissertation includes 6 publications (co-authored), two of which are in editions monitored by
Scopus. The results in the dissertation are reported at 2 scientific sessions and, 9 international and 3
national conferences in the period 2015 - 2020.

6. The documents are prepared precisely, and the abstract reflects the dissertation content correctly.
Given the applications of considered mathematical models in financial and insurance institutions, they
have a scientific future and will continue to be studied and enriched. Some topics can be included as the
elective courses in the bachelor's and master's programs at our faculty. It is good to introduce Bulgarian
concepts instead of equi-dispersed, over- dispersed, and under-dispersed, given the significant
contribution of our colleagues in these topics

7. 1 assess positively the contributions in the dissertation of Meglena Lazarova and their scientific
and applied significance. In terms of volume and quality, they satisfy the requirements of ZRPASRB
and its regulations, as well as the regulations of TU-Sofia on the terms and conditions for obtaining
scientific degrees and titles. This is a reason to recommend convincingly to the esteemed scientific jury to
award the educational and scientific degree "Doctor" to Master of Mathematics Meglena Lazarova.

Date: 16/09/2021 Member of Scientific Jury:.......cccoovivieiiciicce
/Assoc. Prof. Katya Dishlieva/



