
Extended report
for the competition for the academic position'rProfessor" at Faculty of Mathematics and Computer

Science, tr(onstantin Preslavsky University of Shumen announced in the State Gazette issue

63/06.08.2022, in the area of science 4. Natural sciences, mathematics and informaticso professional

field 4.5 Mathematics, scientiffc direction Prcbobility theory ond mothernati,col stoti,stics , prepared

by Prof. Dr. Sc. Mladen Svetoslavov Savov, (6Probability, Operations Research and Statistics(r,

Faculty of Mathematics and Informatics, Soffa lJniversity'6St. Kliment Ohridskit' and "Operations
research, Probability and Statistics(', Institute of Mathematics and Informatics, Bulgarian Academy

of Sciences, appointed rnember of the scientific panel for the competition by the Chancellor of

Konstantin Preslavsky University of Shumen, order No. L6.2OL/O4,LO.2O22r., and writing an

extended report according to the decision taken by the scientiffc panel during its first meeting

on 17.LO.2O22.

Tlris extended report was prepared irr cornpliance with. order No. 16.201 104.10.2022r. l4t

the Chancellor oI Konstantin Pteslavsky Universiby of Shumen issued on the basis of the

decision by the Faculty Couricil of the Faculty of Matheuratics and Corrrputer Science (FMCS),

Korrstantin Preslavsky University of Shurnen (Record No.FD-02-0212I.09.2022) in cornpliance

wibh article 80, paragraphs I and 2 of the legulations for the Developrnerrt of the Acaderrric

Staff of Korrstarrtirr Preslavsky Urriversity of Shurrren, article 29a, paragraph l of the Act for

the Development of the Acadernic Staff in the Republic of Bulgaria taken in relation to report

filed by FN{CS.

As a mcmber of l,he scicnti{ic jury I have received all thc documcnts subrnittcd by the only

applicarrt to the competition Associabe Professor Pavlirra Kalcheva Jordarrova (Korrstantirr

Preslavsky University of Shurrrcn, FN,ICS).

1. BrocnapHICAr, DA'In Allou'r 'fHIil cANr)l)A'l'Fl

Pavliria Jorclanova is born in 7972.In 1996 she graduaLed wil,h a mast er degree irr rnaLhernatics

(specializatiorr in ecorrornetrics) frorn FNICS of Konstarrtin Preslavsky University of Sliurnen

aud irr 1998 she got a pedagogical qualificatiorr. In 2006 shc obbairred a PhD degree irr

Probability theory and rnathernatical statistfcs with a thesis titled rrNfulbidirnerrsiorral functiorral

extrerrtal criteriorirrarrd urrder the supelvision of Prof. Dr.Sc. E. Pancheva. During the period

fronr 1997 to 2074 Pavlina Jordanclva was an assistant profcssor, a scnior assistanL professor

and a chief assistant professor at Konstantin Preslavsky Universitv of Shurnen. In 2014 she
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was promoted to Associate Professor in Probability theory and nr,athenr,atical stat'ist'ics at

Konstarrtin Preslavsky University of Shurnen. Her rnairr research irrterests irrclude - extrernal

analysis, risli tlieory, probabili$r theoly, r'arrdorn proce$ses, analysis of tirne series, financial

mathernatics.

2. Fut tull,tENT orf rtrn MINIMAL RDQUIRE\,{DNTS

Assoc. Prof. Jordanova has furnished more than 45 citations and 21 papers for the competition:

3 out of thc lat,tcr in Q1, 1 in Q2, 7 in Q3 and 1 in Q4. AII urininal rcquiretnenbs in all catcgorics

are excccded b-v- a significant margin. All additional requirernenLs are satisficd as well.

3. Rospencll ACTIVITY AND SCIENTIFIC CONTRIBUTIONS oF TIID CANDIDATD AS

.T'ES'IIFIED BY 'I'HE AI'I'LJED DOCUMENT'S

3.1. Overall evaluation of the scientific achievernents of the candidate.

Assoc. Prof. Pavlina Jordanova has divcrscl and rich scienl,ific lvork. This is cornplcrncntcd by

her serious attitude towards science and I carrrrot refrain frorn rrterrtiorriu.g that, in trty view,

one can see in her a successor of her PhD supervisor Prof. Dr. Sc. E. Pancheva. Assoc. Prof.

Joldarrova's results are along the following research lines: risk theory, statistical estirrtators,

applicatiorrs of probabilit). to real world data, arralysis of tirne-series, properties of stochastic

pl'ocesses and particular probabilit;r distributiorrs. She has also rnastcrcd crrough rrrabhernatical

teclrniques frorn classical probability and slie is capable of applving it irr diverse contexts. I was

particularly irrrpressed by paper [13] because it reveals the ability of Assoc. Prof. Jordanova

to fi:rd behind the rrurnerous 'rrnultidirncrrsionalrrrisk rnodels the classical and sirnple Crarner-

Lurrdberg rnodel. I rnust also rrote the irrtirnate link of lier rcsearch to applications highlighting

the rrodels related to data frorn Chile wherrce she has atternpted to applv lier theoretical

results. Orr the cribical sidc I ought to ernphasize that sorrre of her papers are unclcarly written

and onc cannot easily undcrstand thc goals and thc achievemcnts thercin. Also, tlicrc is too

rnuch focus ori particular examples, which, irr rny vicw, at this stage of the careel', rrrust be

rcplaced by more general idcas and results.

In the rrext part I will consider the achievernents of the candidate accordirrg to their

classification provided in the Certif,cate for the original sc'ientific contributions.

3.2. Discussion of the particular scientific achievements of the candidate,

3.2.t. A. St'udy of th,e probabilities for outside ualues (outliers) for different distributiorr,s -

[rnctnc,graplt,7, 8, 11]. I will discuss the corrterrt of Chapter 2 of t]re rnoriograph, w]iich is the

pinnacle of this research line of Assoc. Prof. Jordanova who has results published in diffcrcnt

venues. Chapter 2 puts the theorel,ical foundations for the introduction of stat,istics whose airn
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is to clraracterize the tail of a randorn variable X. Irr urore detail, if p e (0, ll2] and F is the

cumulative distribution function of X, then the left- and the right- p-ferrces are defined as

L(x,p) : F- (p) - +(F*(1 - p) _F*(p)) 
;

R(x,p): .Fe(l - p) +| rr*o - p) -F*(p))

Then the probabilities

nr,o(X) :: tr (X < L(X,P)) ,PR,p :: P (X > R(X,P)) ,

are considered and tliey are the object of study of th.e rnonograph and are at the core of

the developed methods for the determiriation of the class of distributious rnabchirrg particular

observations, arrd the subs'equent specification of bhe precise distribution wibhin the class

above. The rnonograph contains bhe following properties of p.,r(X): monotonicity inp, invariance

with respect bo lirrear transforurations (their rnain advantage), calculatiorr of p.,e@(X)) and

inequalities, rclated to p.,p(g(X)), particular forrnulae wherrever s@): a',9(r): logo(z),

s@) : za, evaluatiorr of these probabilities for ordered statistics. The main properties of p.,p (')

derronstrate that ttrey are-independent both from translations and scaling (dilation) and fronr

existencc of rnoments. This is cerbainly an advantage when one studies thc propcrties and the

characteristics of the tail of distribution. The monograph presents particular cornputations for

22 distributions.

3.2.2. B. Introduction oJ new statistics for edrerna - [monograph, 1, 3, 4, 9, 19]. I shall

exclusively cornment chapters 3 and 4 of the rrronograph which collects rnost of the publistred

results. Since in appliecl settings one works with data/observations frorr which one needs to

estimate the paraureters, Iet us say a vector a, of the rarrdom variable X, which is the probotype

of the observatiorrs, the idea for the estimatiorr of a is to employ the already introduced

probabilities p.,p(X) for lol different values of p, ancl to solve at least one of the systerns

Pn,on(X1 : frn (pr,n ) or IF (* , 
^,(r) ) 

: r" (po,n);i < lc:l.

Above n, is the nurrrber of observabiots and with ^ we dcnotc cmpirical quantities, which are

based orr tlre ordered statistics Xrn,. . . 
, Xn,n of thc daba itself such as the ernpirical rluartile,

the ernpirical proport'ion aboue the right fence, etc. The solutions to these systerns are called

IPO-NM and IPO estiurators respectively and the idea underpinning thern reserrbles the

rrethod of rnornents for estimatirrg the urrkrrowrr pararneters of certain disbributiorr. Irr order

to use these estinrators orre needs to check whether wiih the growth of the sarrrple size the

eurpirical quarrtities converge to the true pa,r'arnetcrs arrd irr the limit sense the esbirnated ones

coincide with bhe real. To obtain results iu th.is direction the candidate has used the natural
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Iink between the distribution of the order statistics and the Beta randorrr variable and she has

obtairre<l an expressiorr for the density of Rt+i-r(ilU+il). As a result,; with some assumptions,

it is shown that, for s ) 2,

nm m fR,"*,.,,-, f-L)l n(x,.1-)i-+o L'-'-'" -\l-+s/l \ I+s/

lim fr1"a11,-r T'R (", .L)?--+@ \ f +s/

-/^ 

/ 1 \\
,q* /CTI- (fr,"*,,u_, - " (", +) ) 

! Ne,v).

For the proof of these results Assoc. Prof. Jordanova dcmonstrates excellenb knowledge of

Iirnit thcorems and mastering of cornplicated rnathematical techniques.

When X is a particular randorn variable thcrc are calculations which offer expressions not

only for p.,p(X),R(X,p) but also demonstrate how the estiurators IPO-NM and IPO can

be used for deterrnining the unknown parameters of the law of X. When the systems are

cornplicated then the candidate has ernploS'ed rrurrrerical schernes for their solutiorr, see [1,31.

The scientific contributions of Assoc. Prof. Jordanova include also a new approach for

estirnation of the parameter a of the Pareto, Frdchet, Log-logistic aud Hill-horror distributions.

This is achieved via a modificatiou of the original approach of Hill in the following way: setting

Iog(Xg",6lX(,;,,)):: Un(s,i),s) 2, the following quarrtities are consideredl

QT"'"

/- rnoc \
un\s11.) + Ioc \I - niffi;

arrd, for n: i(s + 1) - 1, it is shown that

rrrt*i\ ,. ,- (-- . n<-r s t\ \
-tim u,(s,i) 'J'rog( l;.tim Vi(s+1) I (u"t",i) -log(=)T1 | l4l'r10,v1.i-+o -\fF(fT)f i-*' \ \FF(#)/)
Given that we know I"g f5!+l)*hich depends on the pararneters of the law we can- \"i \;TT) /
construct arr estirnator for these pararneters witliout arry additional krrowledge about the

morrrerrts and so orr and so forth. This is done in the aforerrrerrtioned cases and iu the case of
Pareto it is proved that, with n:,i.(s + 1) - 1, it holds that

o\t 8i" = j' ,qg var(Qi,,): 0' n\t JGT[= (oQ[,"- 1) -4 .^/(0, v).

log s

lSince the two types of estimators are quite similar, I shall solely comment one of them.
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This allows for the coustruction of asyrnptotic confidence intervals for a. Therc are also

exterrsive nurnerical experiurents. The results are dispersed irr a few papers which are listed in

the title of this scction.

3.2.3. C. Refi,nenr,ent of exist'irr,g rnethods for tirne series (dynarnical series) - [2, 12, U, 17].

The contributiorrs in this area are expected to be irr. the irnproverrrerrt of the rnethods for

analysis of time series with focus orr interest rates rrrodelling. I have looked inbo the mairr

papers orr this topic and I have found therr confusing. The urain contributions are unclear

with respect to how they conforrn to the rnairr objectives. If I were a referee for some of therrr

I would not have accepted thern without a rnajor revision. For exarnple, paper [12] resernbles

a collection of facts, ideas and calculations, which vary from systerrs of stochastic differential

equabions, their discretization, the considerations ofparticular rrodels and calculations related

to them. Some of the theoretical results are a rlere reformulation ol' a direct corollary of

previous ones. Chapter 4 irr [12] consists of computations (I do rrot get it why one quantity

sirnultaneously stands for a rruurber arrd for a randorn variable) without a specific aiur. The

same is more or less valid for the other papers. Therefore, it is almost irnpossible for me to

courrnent orr the candidate's achieverrents on this topic.

3.2.4. D. Mathem,atical m,odelling of random processes in insurance math,em,atics and estirnat'ion

of the probabilit'g for ruin of arr, irr,sururrce coTttpan,'A - [10, 13, 16, 18, 20]. The applicant ]ras a

number of contributions to risk theory. Paper [13] demonstrates b]rat a few rnultidirnensional

models can be reduced to the classical model of Crarner-Lundberg and using mainstrearn

results for it the rnain quantities such as the ruin probability and the level of ruin can be

cornputed as functions of the initial capital. FYom mathematical standpoint the results are

not challerrging, tlrt this work was very rnuch nee<led, siuce there had been a mrrnber of

rrrodels with aspirations for rrovelty which in the end are clcarly a special case of well-knowrr

theory2. Thus, a numbcr of rcsults by diffcrcnt authors, thanks to bhe paper of Assoc. Prof.

Jordanova, are errbedded irrto the classical ruin theory and in this way irr the future there

will be no rreed for their independent treabrnent. Paper [20] irr its esserrce is a conditiorral

rerrewal process based on the Exp-Pareto distribution of thc step. In urore debail, using orie

random variable A6,o3 as mixing and considering its parbicular realizabion, the inter-arrival

tim.es have independent exponential times. Precisely, such a step is called Exp-Pareto. Then the

conditional lerrewal process is rrix Pareto-Poisson with respective pararneters irrherited fronr

2Rega.rdless of how groups of claims are coming in, as long as the number follows Poisson counting process

in time, then we have the classical model.
3trV" 

""r, 
think of A6,a as a parameter whose pa.rticula.r chosen value in the beginning determines the

behaviour of the systeur for the whole time horizon. This is sornething like the fundamental constants in

physics, which are thought to be randomly chosen at the beginning of the Universe.
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thc Exp-Parebo law. For all involved randorn variables bherein the applicant has considcred

their distributiorrs, their properties arrd their rrrairr charactcrizirrg identitics. TIns, for example,

when the exponerrtial step is considered, the surr of the iriter-arrival tirnes is the Erlang-Pareto

law. The asyrnptotic properties of the renewal process are also corrsi<lered and they depeud

orr tlie particular value of 4n,". With any rerrewal process orre carr associate a risk process.

This is also done in [20] and its rnairr properties ale studied. T]re paper has clear idea but

heavy notations beca,use of the iuvolverneut of rrrnre cornplicabed rluarrtities. Paper [161 ]ras the

sarrre settirig but with rnixing rarrdorn variable wtrich randornizes the exporrenbial step, i.e. the

irrtcr-arrival tirncs (Y6 - Erp(L)). Practically speakirrg, thc coultirrg proccss corrditioled orr

A is the classical Poisson process. Then its asyrnptotic behaviour is cornpletely urrclerstood.

In [16] a risk process, based on this renewal process) is introduced and an expression for

the ruin probability ori irrfinite horizon is yielded. Sirrce lhe sarrre probabilities orr finite tirne

irrterval are cornplicated fc-rr cornputation, arr approxirrration of the risk process with a classical

stochastic process is offered arrd then the probabilib;, for the ruirr of the latter is corrsidered.

There are three cases. The first one is when the clairns have a firrite variance. The lirnit process

is of course the classical Browrriarr rnotion aud on this basis there are estinates for the ruin

probability. However, they seern cmde. It seerns that the problem is in fact the problern for

crossirrg uo * tfi by the Brc.rwnian rnotion arxl I thirrk this case is orre of the fe'w studierl in

tlie literature. Irr the other two cases, i.e. when the variance is infi.nite, bhe lirnit process is

stable. Then the probleur for the approxirnatiorr of the ruin probability is reduced to crossing

tr;r the stal-rle process of a particu.lar power functiorr and it is prossible that there are results

in the theory for this as well. Paper [10] corrtairrs sorrre cornputatioris for a rarrdorrr plocess

generalizirig the well-krrowrr lhriance-Garnrrra process.

3.2.5. E. Apqtli,cat'ions of th,e estint,utors and metltods from, the preuious se.ct'iorts - [5, 6, 151.

The corrtributions of papers [5] and [6] are related to the applicatiou of t]re aforerrentioned

estiruators arrd rnethods to real data frorn Chile. It is irrterestirig to rr,ote that the coriclusion

of [5], wherein ternptirrgly one rrright conclucle t]rat t]re elrors irr a, Iinetr,r rnodel are of a Pareto

type but this is just a by-product of arr outlier. This dernonstrates deep knowledge of tlic
applicant and her critical attitude towards results tliat carr be irrterpreted irr sevelal differerrt

ways.

4. TDecglt'tc AC1'IvIT'Y

Pavlina Jordarrova ltas rich teaching expericncc and readirig hcr CV I thirik that practically

the ieaching of all courses irr probability and statistics at Konstantirr Preslavsky Urriversity

of Shumcn is in one or another way relatcd to hcrsclf during her carccr. Fol this reason shc

hil"s basically tauglrt all irrtroductorv courses in probability arrd statistics and sorne specialized
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ones. Assoc. Prof. Jordanova has also inl,ernal,ional teaching cxpericnce sincc she has bcen an

Erasmus lector in Portugal, Austria and Poland.

5. PeRsoNaL oprNroN ABour rnE cANDTDATE

I know Assoc. Prof. Jordanova since 2014. I can single out her scrious attitudc towards

science and her high standards towards the rcsults of hcr own papers. This, complernented by

her rnathematical abilities, rnakes Assoc. Prof. Jordarrova arr all-rourrd scientist. I hope ihat
in the future she will keep on her active research in probability and statistics.

6. RBcoruuBrvDATroN AND ovERALL EVALTIATToN

I would recorrrnend the irrrprovernent of the carrdidate's acaderrric writing arrd bhe decrease

of the papers dealing with particular exarnples or special cases which have rnore or less krrowrr

answer a priori. In addition I should likc to suggest rnore active participa[ion in thc sessions

of the National Stochastic Serrrinar which in turn rrray stirrrulate rrrore scientific activities in

our comnrunity.

7. Cor.tcr,usrolr

According to thc applied documents the only candidate Assoc. Prof. Pavlina Kalcheva

Jordanova satisfies all the minimal recluirements set by the Act for the Development of the

Academic Staff in the Republic of Bulgaria, the Regulations for its implernenbation and the

Regulatiorrs of Korrstanbirr Preslavsky Urriversity of Shurnen, stipulating the specific additional

recluirernents for the award of scientific titles arrd academic positions. Nfy personal opiuion

concerning her work is fully confirmed by the applied documents which clearly dcmonstrate

that Assoc. Prof. Pavlirra Jordanova is a very good specialist in the rescarch area of the

cornpetition.

Therefore, I give arr overall positive evaluation of Assoc. Prof. Pavlirra Kalcheva Jordanova

and I strongly rccommcnd that thc scientilic panel approves of l,he candidate and proposes

to the Faculty Council of FI\,fCS of Korrstantirr Preslavsky University of Shurrren to elect

Assoc. Prof. Pavlina Kalcheva Joldanova as a Professor at KonsLantin Preslavskv University

of Shunren in professional field 4.5 Nfathernatics, scierrtific direction Probabi,lity theory and

rnathemat'ical statistic s.

Sofia

15.r7.2022

Prof. Dr.Sc. lvflat%n S


