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LUOHHUS TPYA:

Tema Ha nucepra-  BB3MOKHOCTH 32 M3IO0J3BaHe HAa (PpaKTaIHUTE

LUOHHUS TPYA: CTOXACTHYHM TNpoOLeCH 32 ONTHMH3HPaHe Ha
OLICHKATA HA (PMHAHCOBM AKTHBH

Ocnosanue 3a MpCACTABAHC HA CTAHOBUIICTO: YHACTHUC B CbCTaBa HA HAYYHOTO

KypH TIO 3allldTa Ha AWCEPTAIMOHHUSA TpyA ChIylacHo 3amoBea Ne 293 /
05.02.2025 r. na 3am.-pexropa Ha YHCC no HU/I.

1. Uudopmanus 3a 1ucepranra

HuceprantsT € npuaooun OKC ,,6akanapsp’ o crienuaiHoct ,,duHancu
npe3 2017 r. u OKC ,,maructbp® 1o cnenuagHoct ,,OUHAHCOB MEHUKMBHT
npe3 2018 r. B YHCC. Ot chllecTBEHO 3HAYEHHE 33 YCHEIIHOTO MY Hay4HO
pa3BUTHE € U MaTeMaTH4eckata My MOATroTOBKa, momydeHa B MI' | Akax. K.
[TonoB*, Tp. [lnoBaMB, KBAETO 3aBBpIIBA CpemaHO obOpazoBanue mpe3 2013 r.
3aunciieH € B TIOKTOpCKa nporpama ,,OuHancu, mapudHo oOpBICHUE, KPEAUT U
3acTpaxoBKa ~’ KbM Katenpa ,,dunancu B YHCC npe3 2019 r. B 3anouna popma
Ha o0yueHue, OTYHUCIIEH C MPaBO Ha 3allluTa B HayanoTo Ha 2025 r.

2. O0ma xapakTepucTHKA HA NMPEACTABEHUS TUCEPTANUOHEH TPY/

[IpencraBeHusaT aucepTanoHeH TPyI € pa3padoreH Ha 197 crpaHunu
OCHOBEH TEKCT, KaTO € CTPYKTYpHUpaH BbB BbBEJICHUE, TPU IJ1aBU, 3aKIIOUCHHUE U
CIIMCHK Ha M3IMOJ3BAHUTE JIMTEPATYPHU U3TOUHUIIU. bubauorpadckara crpaBka
BkirouBa 202 m3TOyHMKA, OT KomTo 191 Ha anrmmiicku e3mk. M3noxkeHueTo
chaAbpka 15 nuarpamu u 60 TabaUIM.

B yBOoaHaTa yacT € mpeAcTaBeHa aKTyalHOCTTa Ha u30paHarta Tema, KaTo €
dbopmynupaHa 1enta Ha paspaboTkaTa, a HWMEHHO Ja C€ U3CIeaBaT
BB3MOKHOCTUTE 3a W3MOJ3BAaHE HA HWHCTPYMEHTapuyMmMa Ha (pakramHaTta



reoMeTpHs P aHAJTM3UPAHETO HA [IEHOBAaTa JUHAMHKA Ha (DUHAHCOBU aKTHBH C
OTJIe]l Ha U3BJIMYAHETO Ha MO-TIPaBAONOI00HN U UHTYUTUBHU PUCKOBH METPUKHU
3a ()MHAHCOB aHAM3, KAKTO W TMPUIOKEHUETO M 3a OICHSIBaHE Ha (MHAHCOBU
aKTUBU. 3a MOCTUTAHETO Ha Ta3W IeNd ca (HOPMyITHpaHU OCEM HM3CIICIOBATEIICKU
3amaun. OCHOBHATa Te3a Ha pa3paldoTKaTa akUEHTHpPa BHPXY MOTEHIMala Ha
WHCTPYMEHTapUyMa Ha (PpaKTaTHUS aHATU3 33 U3CIIC/IBAHE B TIO-TOJISIM 00XBAT U
e(eKTUBHOCT Ha (HMHAHCOBO-UKOHOMHYECKH TPOIECH, W B YaCTHOCT Ha
OIICHSBAHETO HA pa3IMYHU TUIOBE (UHAHCOBU AaKTUBH M IIEHOBOTO WM
noBezeHue. Kato oO0ekT Ha m3cieaBaHEe ca MOCOYCHH (PpaKTATHUIT aHAIU3 U
MPWIOKEHUATA MY 32 MOJISJIMPAHE Ha IIEHOBATa TMHAMUKA HA aKTUBUTE, C OTJIE]]
BB3MOXKHOTO MY H3IIOJI3BaHE MpH IIEHOOOpa3yBaHETO Ha (DMHAHCOBH OTIIIHH,
OLICHSBAHETO HA MHBECTUIIMOHHM MPOEKTH U 1enu npennpusatus. Ha tazu 6asa,
npeaMeThT Ha pa3paboTkaTa ca (pakTadHUTE MOJENIH C MOTECHIUATHO
puIoKeHue B chepara Ha UHAHCHTE.

3. OneHka Ha MOJyYeHUTe HAYYHU U HAYYHO-TIPUJIOKHHU Pe3yJaTaTH

JlucepTanThT BB3NpUEMa MOAXOJA 3a M300p HAa METOJ 3a aHajdu3 Ha
JAHHUTE CJIe]l NMPOYYBAaHE Ha MOAXOAsIIA CHEelUaIu3upaHa JIUTepaTypa, KaTto
[I0OKa3Ba BHCOKO HHMBO Ha OCBEJOMEHOCT [0 OTHOLIEHWE Ha AHAJIOTMYHU
uscneaBanusi. Crel OCHIIECTBEH Mperyiel] Ha U3BECTHU (pakTaIHU MOJEIH,
U3MOJI3BaHU B OOPCOBUTE aHAIM3H, € JNe(UHUpAH OCHOBHHUS B HM3CIIEIBAHETO
dpakTaneH mpouec OT TJelAHa TOYKa Ha HEroBaTa HMKOHOMHYECKAa JIOTHKA,
JOCTBIIHOCT A0 JaHHW, METOJIM 3a OLICHSBAaHE Ha MAapaMETpUTE Ha MOJENa U
CBbp3aHa C HEro JIMarHOCTHKA, B T.4. MPOBEPKA 3a aJI€KBATHOCT, KaluOpUpaHe,
nporHocTuyHa epeKTUBHOCT. IMa 0OCHOBaHuUeE /1a c€ TBbP/IH, Y€ KOHCTPYUPAHETO
Ha OCHOBHMSI CTOXACTMUYEH MOJIEJ, M3IMOJI3BaH 3a LIeJUTE Ha pa3paboTkaTa — a
UMEHHO ,,HeNpeKbCcHaTaTa OMHOMHA BepCHs Ha MPEBKIIOYBAI MyATHGpaKTaIeH
Mozen Ha MapkoB® — M3UCKBa CE€pHO3Ha MaTeMaTW4yecKa MOJArOTOBKA M MMa
HAay4yHO paBHUIIE, HAIXBbPJIAII0 u3nuckyemoro 3a OHC |, noxktop®.

3a [OCTOWHCTBO Ha pa3paboTkaTa MOXe Ja Cce TMpueMar SCHO
neUHUpAHUTE OTPAaHUYCHHUATA Ha anmpoOalMoOHHOTO u3cheaBaHe. M30panu ca
IIeCT aKTHWBAa OT pa3IMyYeH XapakTep, 3a KOUTO HMMa WHTEH3MBHa OOpCOBa
TBProBUsl M 1IeHOOOpa3yBaHe, B T.4. METPoa copt ,,bpent®, akmum nHa Exxon
Mobile, ©6opcoB wunaekc SOFIX, kpuntoBamytra BITCOIN, Bamyta c
npencraButen asorikata EUR-USD, u Bropum OopcoB wunaekc: S&P 500.
CratucTryeckuTe BpEMEBU PEIOBE Ca OrpaHMYeHH A0 cpenata Ha 2023 r., HO
UMaT pasjindyHa JbKWHA, KAaTO HAW-IBIATUAT pex 3anoyBa ot 1962 r. Ha tazmu
0a3a JOKTOPAaHTBHT € OCBIIECTBWJ MpEHU3HA MOATOTBUTENTHA padoTa, KaTo €
000CHOBal M CHCTaBWJ MOJIXOJSAIIM MPOMEHINBHU, 32 KOUTO Ca HM3BIICYEHU
HEOOXOIUMUTE YUCTIOBU CTOUHOCTH.

Bucoka orienka mMoxe Ja 0bJe NmocTaBeHa Ha MPOBEIACHUS CPABHUTENICH
aHalM3 Ha pe3yJATaTUTe OT KOJUYECTBEHUTE KPUTEPUHU, ChHIIOCTaBAILIU
MPOTHOCTUYHMS TOTEHIIMAd Ha wu30paHus (QpakTajieH Moael C Te3W Ha



KOHTpOJIHATA TIpymna: ceaeMm crnenudukanuu Ha wMonxean ot kimac ARCH
(aBTOpEerpeCMOHHU MOJENN C YCJIOBHA XETEPOCKEIACTHYHOCT HA BapHAIUATA).
ToBa e 0ChIIEeCTBEHO Upe3 KOPEKTEH MOIX0/I, MPEABIIKIAIL 000cO0sBaHe Ha JBa
HOJNIEPHOJa 3a BCEKH BPEMEBH peill OT HM3MEPBaHMs 3a JajcH akTHB: (a)
TPCHUPOBHUCH — W3BaJIKa, [0 JIAHHW OT KOSATO C€ OICHSBAT IapaMeTpUTE Ha
Ja7ieH MOJIeTT M HeroBaTa OOsICHUTEIHA CTIOCOOHOCT; (0) MPOTHO3€H — 3a HETO Ce
W3YUCIISIBAT TPOTHO3U IO TO3M MOJIEN, KOUTO C€ CBHIIOCTABAT C HAINIHHUTE
(haKTUYECKU JTaHHU 32 BpeMeBUs pea. To3M MOaXoa € OCUTYPHII Ha ICEPTaHTa
BB3MOXHOCT KOJIMYECTBEHO Jla OICHH IPOTHOCTUYHHUS TIOTCHIIMAT Ha
KOHKYPHpAIIUTe CE€ MOJCIN, KATO MPHIOXKH TOIXOIAIIM CTAaTHCTHUSCKU
KPUTEPUHU M TECTOBE 3a LIEJINTE HAa CPABHUTCIIHUS aHAJIN3 U OCBHIICCTBH H300p Ha
Haii-mo0pHus MoJIe] OT TJIe[Ha TOYKA Ha HEroBaTa OOSCHUTEIIHA CIIOCOOHOCT U
HPOrHOCTHUYHA TOYHOCT.

4. OneHka HA HAYYHHUTE U HAYYHO-TIPUJIOKHU NIPHUHOCH

B aBTopedepara kbM qucepTaliMoHHUS TPY ca POpMYIMpPaHU NET HAYYHU
U HAay4YHO-TIPWJIOXKHU npuHOca. [IoTBbpK/IaBaM MOCOYEHUTE MPUHOCU UMANKU
NpeIBUJ ChABPKAHUETO Ha pa3paboTKaTa W IMPEACTaBEHUTE B HEsS aBTOPOBU
0000IIeHNST 3a€HO C pEeAvlla HOBH EMIIMPUYHU PE3yJTaTH, MOJYyYeHU upe3
anpo0OalMoHHOTO u3cieaBane. MHTepec mpencrapisiBa HaMpaBeHUAT OT aBTOpa
U3BOJI, 4€ 00XBaThT HA TPAAUIMOHHUS (yHIAMEHTATHUS aHAJIU3 € U3HAYaJIHO
JUMUTHPAH M MOXe Jda Oble Hu3BeleHa Te3aTa, Y€ PEKOHCTPYUPAHETO Ha
CTaTHUCTUYECKUTE XapaKTEPUCTUKU Ha IIEHOBATa IMHAMUKA Ha J1aJIeH aKTUB 4pe3
NPUJIOKEHUE HA BEPOSTHOCTHU (CTOXACTUYHM) METOJU, KAKHBTO € B YACTHOCT
(dbpakTanHusi MOJIeN, PEICTaBIsIBa AaHAJUTHUYEH TOJIXO0Jl C TI0-BUCOKO HUBO Ha
aJIeKBaTHOCT U MPaBAONOA00HOCT.

5. Ouenka Ha NyOJMKANMUTE MO TUCEPTANUATA

KbM nucepraimoHHus TpyJa ca NPUIOKEHH IMET HAYYHU IyOJIMKalWH,
YETUPU OT KOUTO CAMOCTOSITEJTHH, B TOBA YUCIO TPU CTaTUU B HUHJECKCHUPAHO
CIUCaHWe W JOKJIaJa Ha TpecTkeH HaydeH dopym. [locouenute myOmmkaum
OTTOBapsT Ha MUHUMAJHUTE HAI[MOHAIIHA W3WCKBAaHWUS 3a TMPUAOOMBAaHE Ha
oOpa3oBaresiHa M Hay4YHa CTEIEH ,,JIOKTOP®* IO TOPETIOCOYEHOTO MPOHECHOHAITHO
HampaBJIeHUE, KAaTO OTpa3siBaT B 3HAYUTEIHA CTEMEH IOCTUXKEHUATA Ha
JTUCEePTALIUOHHHUS TPYI.

6. Ouenka Ha aBTopedepara

ABTopedepaTbT KbM JUCEPTAUMOHHMS TPYJ HMa ONTUMAJIEH 00eM U
CTPYKTYpa, KaTo MpeJ/ICTaBsl B CTErHAT BUJ OCHOBHUTE MOCTUKEHUS U MOTYUYEHU
pe3yiaTaTi B pa3paboTKaTa.

7. Kpurtuunm 0ejie:KKU, NPENnOPbKH U BHIPOCH
KpuTtnunure Mu 0e1eKKku 1 IpenopbKu 0sXxa 0Tpa3eHu ciiell 00ChKIAHETO



Ha pa3paboTkaTa B KaTeJpara npu opopMsSIHETO Ha OKOHYATEITHOTO U ChIbpPKa-
Hue. bux npenopbyan Ha aBTOpa J1a MPOABJKU CBOSITA U3CIe0BaTeICKa paboTa
BHPXY T€3W MHOBATUBHU METOJAMYECKH PELICHUS 32 MOJEIUpaHe JUHAMUKATA Ha
CTOXaCTUYHU (PUHAHCOBU MPOIECH, KATO C€ UMAT TMPEABUI PaA3KPUTHUS
MOTEHITMA HA TE3U METO/IM Ype3 OCHIIECTBEHATA anpoOaIis B TUCEPTATMOHHUS

TPy 1.

8. 3akurouenue

[IpeacTaBeHUAT JUCEPTALMOHEH TPY/I CBUJIETEICTBA 3a BUCOKATa OCBE/IO0-
MEHOCT Ha AMCEpPTaHTa MO CHeU(PUUHUTE BBIIPOCH HA TEOPHUSITA U METOIMUKATA
Ha IPUJIOKEHUE Ha (DpaKTagHMs aHAIW3, KaKTO U 3a NpUIOOUTUTE YMEHHMS 32
IPOBEX/IAHE HA CAMOCTOSTEIHO HAyYHO-IIPUIIOKHO U3CIIEIBaHE Upe3 u3bpaHara
MeToauKa. Bucoka oneHka 3aciy’kaBa CTPEMEXBT My Jla IpOoydBa JETaNIHO
MH(POPMALIMOHHUTE HM3TOYHUIM W HU3MEPUTEIH, XapaKTEpHU 3a (PUHAHCOBUTE
CTOXaCTMYHU NIPOLECH, U J1a ThPCH €(PEKTUBHU PEILIECHUS 3a MOCTUIAHE Ha
U3CJIEI0BATEIICKUTE LIENH.

Ha 0Gazara Ha ropeusno)keHaTa IpeliEHKa CYUTaM, Y€ Ca W3IbIHEHU
m3uckBanusita Ha 3PACPD (un.6), [IpaBunHuka 3a npuiaoxxeHueTo My (uwi.27) u
[IpaBunHMKa 3a OpraHU3aluUATa U MPOBEKIAHETO HAa KOHKYPCH 3a 3a€MaHe Ha
aKaJeMHUYHHU JUThKHOCTU U npuoOuBane Ha Hay4yHu crerneHu B YHCC otHOoCHO
noimyyaBaHeto Ha OHC “Jloktop”. JlaBaM mOJIOKMTEJHA OLIEHKA Ha
OUCEPTALMOHHUS TPYJ, KaTo IpeajiaraM Ha Hay4YHOTO XYpH J1a NPUCHIU Ha
Ilerbp CredanoB PanresoB oOpa3oBarenHa u HayuHa cteneH “Jlokrop” mo
npodecuoHanHo HampasieHue 3.8 ,JMkoHoMuka®, Hay4YHa CHEIUATHOCT
,,OMHAHCH, TApUYHO OOPBILEHUE, KPEIUT U 3aCTpaxoBKa““.

17.04.2025 1.
rp. Codus / ipod. n-p B. bomraakos /
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EVALUATION STATEMENT

By: Prof. Dr. Venelin Nikolaev Boshnakov
University of National and World Economy
Professional Field 3.8 “Economics”,
Scientific Profile “Statistics and Demography”

About: Dissertation thesis for granting the Educational and Scientific Degree
of “Doctor” by Professional Field 3.8 “Economics”, Scientific Profile
“Finance, Money Circulation, Credit and Insurance” at UNWE-Sofia.

Author of thesis: Petar Stefanov Rangelov
Title of thesis: Possibilities of using fractal stochastic processes to
optimize the valuation of financial assets

This Review is submitted according to my participation as a member of the
Scientific Jury for the defense of this dissertation thesis as per Order Ne 293 /
05.02.2025 of the Vice Rector of UNWE on Research.

1. Information about the dissertant

The dissertant obtained a Bachelor's degree in Finance in 2017 and a
Master's degree in Financial Management in 2018 at the UNWE. Significant role
for his scientific development plays his mathematical training obtained in "Acad.
K. Popov" Mathematical High School, Plovdiv, where the dissertant graduated in
2013. He was enrolled in the doctoral program "Finance, Money Circulation,
Credit and Insurance" at the Department of Finance at UNWE-Sofia in the period
2019-2025 in a part-time form of study.

2. General characteristics of the submitted dissertation

The dissertation presented here is developed in 197 pages of main text,
structured in an introduction, three chapters, conclusion, and a list of references.
The bibliographical reference list includes 202 sources, 191 of which are in
English. The exposition contains 15 diagrams and 60 tables.

In the introductory part, the relevance of the chosen topic is presented, and
the aim of the paper is formulated, namely to explore the possibilities of using the
fractal geometry toolbox in analyzing the price dynamics of financial assets with
a view to deriving more plausible and intuitive risk metrics for financial analysis,
as well as its application to the valuation of financial assets. To achieve this goal,
eight research tasks are formulated. The main thesis of the paper focuses on the
potential of the fractal analysis toolkit for exploring the wider scope and



efficiency of financial and economic processes, in particular the valuation of
different types of financial assets and their pricing behaviour. Fractal analysis and
its applications for modelling asset price dynamics are identified as the object of
study, with a view to its possible use in financial option pricing, valuation of
investment projects and whole enterprises. On this basis, the subject of the
dissertation are the fractal models with their potential applications in finance.

3. Evaluation of the scientific and applied results obtained

The dissertant adopts a selection approach to data analysis methods after
researching relevant specialised literature, showing a high level of awareness of
analogous studies. Following a review of known fractal models used in stock
market analysis, the fractal process central to the study is defined in terms of its
economic logic, data accessibility, methods for estimating model parameters and
associated diagnostics, including adequacy checking, calibration, and predictive
performance. There is a good reason for me to argue that the construction of the
basic stochastic model used for the purposes of the dissertation - namely the
"continuous binomial Markov-switching multifractal model" - requires a serious
mathematical background and has a scientific level exceeding that required for
the PhD level.

The clearly defined limitations of the approbation study can be considered
as a merit of the thesis. Six assets of different nature for which there is intensive
stock trading and pricing are selected, including Brent oil, Exxon Mobile shares,
SOFIX stock index, BITCOIN cryptocurrency, currency with EUR-USD pair as
representative, and a second stock index: the S&P 500. The statistical time series
are limited to mid-2023, but vary in length, with the longest series starting in
1962. On this basis, the PhD student has carried out precise preparatory work,
having justified and constructed appropriate variables for which the necessary
numerical values have been derived.

Particular credits can be given to the comparative analysis of the results of
the quantitative criteria used to compare the predictive potential of the selected
fractal model with those of the control group: seven specifications of ARCH
(autoregressive models with conditional heteroskedasticity of variance) class
models. This is done through a correct approach requiring separation of two
subperiods for each time series of measurements for a given asset: (a) training -
a sample from which the parameters of a model and its explanatory power are
estimated using data; (b) forecasting - for which model predictions are computed
and compared with the available actual data for the time series. This approach has
provided the dissertant with the opportunity to quantitatively assess the predictive
potential of competing models by applying appropriate statistical criteria and tests
for the purpose of comparative analysis and make a selection of the best model
in terms of its explanatory power and predictive accuracy.



4. Evaluation of scientific and applied contributions

Five scientific and applied contributions are formulated in the abstract to
the dissertation. I affirm these contributions considering the content of the thesis
and the author's generalizations presented in it, together with a series of new
empirical results obtained through the approbation study. Of particular interest is
the conclusion drawn by the author that the scope of traditional fundamental
analysis is inherently limited so it can be argued that reconstructing the statistical
characteristics of asset price dynamics by applying probabilistic (stochastic)
methods, such as the fractal model in particular, represents an analytical approach
with a higher level of adequacy and plausibility.

5. Evaluation of the dissertation publications

The dissertation i1s accompanied by five scientific publications, four of
which are self-authored, of which three articles in an indexed journal and a
conference paper in proceedings from a prestigious scientific forum. These
publications meet the minimum national requirements for awarding the degree of
“Doctor” in the above-mentioned professional field and reflect to a significant
extent the achievements of the dissertation.

6. Evaluation of the abstract

The abstract to the dissertation has an optimal length and structure,
presenting in a concise form the main achievements and results obtained in the
thesis.

7. Critical comments, recommendations and questions

My critical remarks and recommendations were reflected after the internal
discussion of the thesis at the Department when finalizing its content. I would
recommend the author to continue his research work on these innovative
methodological solutions for modelling the dynamics of stochastic financial
processes, given the revealed potential of these methods through the approbation
carried out in the thesis.

8. Conclusion

The presented dissertation testifies to the high competences of the
dissertant on specific issues of the theory and methodology of fractal analysis, as
well as to the acquired skills for conducting independent scientific and applied
research using the chosen methodology. High praise should be given to his
aspiration to investigate in detail the information sources and key measures of
financial stochastic processes and to seek effective solutions to achieve the
research objectives.

On the basis of the above assessment, I consider that the requirements of
the Law on Academic Staff Development (Article 6), the Regulation for its
Implementation (Article 27) and the Regulations on the Organization and



Conduct of Procedures for Academic Positions and Scientific Degrees at the
UNWE, concerning the awarding of a PhD degree, have been met. I give a
positive assessment of the dissertation and suggest the Scientific Jury to award
to Petar Stefanov Rangelov the degree of “Doctor” in Professional Field 3.8
"Economics", Scientific Specialty "Finance, Money Circulation, Credit and
Insurance".

17.04.20025 e
Sofia / Prof. Dr. V. Boshnakov /



