YHUBEPCHUTET 3A HAITMOHAJIHO 1 CBETOBHO CTOITAHCTBO

PEIHEH3UA

Or: npo¢. a1-p Banenrun Iumurpos I'oes
YHUBEpCUTET 32 HALIMOHAIHO U CBETOBHO CTOIIAHCTBO
[Tpodecnonanno Hanpasnenne 3.8 ,,IkKoHOMHKA®,
Hayuna cniennanuoct ,,Ctatuctuka u gemorpadus’

OTHOCHO:  AMCEpPTAlMOHEH TPy 3a MPUCHXKJIaHE Ha oOpa3oBaresiHa M Hay4dHa
CTeNeH ,,JOKTOpP“ mo mnpodecuoHanHo HampaieHue 3.8 ,,JIkoHO-
MUKa“, Hay4yHa crenuanHocT ,,CtaTuctuka, aemMorpapus U HUKOHO-
metpusa’ B YHCC.

Astop Ha nucepra- [lenuuna I'eopruesa bozesa

IUOHHUS TPY/L:

,,CTaTI/ICTI/I‘—ICCKO HU3CJICABAaHEC HAa BIIMAHHUCTO HA OCHOBHH

Tema Ha nucepTa-  COUMATHO-UKOHOMHYECKHU bakTopu BBPXY
IUOHHUSA TPY: [IeHOOOpa3yBaHeTO Ha kwiuimara B PemnyOnuka
bbarapus

OcHnosanue 3a TipeicTaBsiHe Ha perieH3usiTa — 3anoea Nel453 ot 15.05.2025 r.

Ha 3am.pekropa no HUJ] na YHCC 3a yTBBpKIaBaHe ChCTaBa HA HAYYHO KYPH.

1. NUndopmanus 3a aBTOpa HA JUCEPTALMOHHUS TPYA

ABTOpBT Ha AUCEPTAIMOHHUSA TPYJ € PEIOBEH JOKTOPAHT B KaTeapa
,,CTaTUCTHKA U MKOHOMETpHUs ', 3aunciicH c¢be 3amoBea Ne 964/30.04.2020 r. Ha
Pextopa Ha YHCC - Codus. JlokTopaHTKaTa € MOJIOXKHIJIA YCIEIIHO BCUYKU
W3MHTH, CBBP3aHU C JOKTOpaHTypaTta. CpeHOTO cu 00pa3oBaHKE € 3aBBHPIIIIIA

B /IbpkaBHa (MHAHCOBO-CTONAHCKa TMMHa3us ,,JHTenekT rp. IlneBeH cbe



CIeMaIHOCT ,,bankoBo uHancupane* npe3 2006 r.. Jlumaomupana ce € Kato
,bakalaBpp‘ Mo crnenuanHocT ,,Ctatuctuka u ukoHometpus B YHCC mpe3
2018 r., cnen koeto npugodbuBa OKC ,,Maructsp* 1o chliara CrernuagaHoCcT Ipe3

2019 .

2. O01ma xapakTepuCTHKA HA MpPeICTABEHUs JUCEPTANMOHEH TPY/

e JluceprauMOHHUSI TPyA € CTPYKTYpUpaH B YETUPHU TJIaBH, YBOJ U
3axitroueHue. O6musaT my obem e 208 crp., B T.4. 60 cTp. cnHChbK Ha
M3M0JI3BaHaTa JINTEpATypa U MPUIOKECHHUS.

e B yBoga ca mnpeiacTtaBeHH KOPEKTHO OOEKTHT U TMPEAMETHT Ha
U3CIIEIBAHETO, LIENTAa U 33/]audT€ U OCHOBHATA T€3a Ha H3CIEIBAHETO.
[IpencraBeHu ca ChIIO MHOTO SICHO OIPAHUYEHUSATa HA M3CIJICIBAHETO.
AprymeHTHpaHa € MHOIo JI00pe akTyaJdHOCTTa M HEOOXOAMMOCTTa OT
U3CIIEIBAHETO.

e [IvpBa u BTOpa I1aBa ca TEOPETUYHO OPUEHTUPAHU. B TaX ce mpencraBsar
TEOPETUYHUTE OCHOBM HA M3CIICIBAHETO M METOJUTE U MOIXOJUTE 3a
U3CIIe/IBaHe BIUSTHUETO HA OCHOBHU (PAKTOPH BBPXY 1IEHOO00pa3yBaHETO Ha
xumuma B boearapus . IlpencraBeHM ca HaKpaTko CBHIIHOCTTA Ha
M3MO0JI3BAHUTE CTATUCTUUYECKU METO/IM 3a aHAJIN3 HA JIAaHHU B CJICJIBAIIIUTE
TpeTa W YeTBbPTA TJiaBa (KBAETO € MPEACTaBeH MPOBEICHUS eMITUPUYCH
CTaTHCTUYCCKU aHanmu3). ONucaHu ca OCHOBHHM CTaTHCTHYCCKH METOJIHM,
KaTO YECTOTHHU Pa3NpEIEICHUs] M OCHOBHHTE MM XapaKTEPUCTUKH H
00001aBaIIy Moka3arejiy; MpoBepka Ha XWUIOTE3W U OCHOBHUTE €Talld,
pe3 KOUTOo MpeMuHaBa 151, perpecuoneH ananus, ARIMA , ARDL, SEM
MOJIEH U JIp.

e B rmaBa Tpera € mpoBeICHO EeMIUPUYHOTO U3CJICABAHE B CTaTHKA. TyK B
HAa4yaJIoOTO  MpeoOjajaBa  ONUCATENHUS  aHAIM3 Ha  JIaHHU  OT

MPEACTABUTEIIHO M3BAJIKOBO HM3ClIe/BaHe Ha (GupMH 3a mpojaxda Ha



xunumia. [IpeactaBenu ca eTHOMEPHU U ABYMEPHHU paslpeiesieHus U ca
TBIKYBAaHU ChIBPIKATEITHO PE3YJTATUTE OT TAX. TyK € MPEICTAaBEHO U
u3ciieiBaHe Ha (PAKTOPHU BIMSHUS BBPXY IIEHUTE Ha JKWIHINATA C
MIOMOIITa HAa PETPECUOHEH aHaIM3, B PE3yjiTaT Ha KOETO ca MOJy4YeHH U
THIKYBAaHU PE3YJITATUTE OT TE3U BIUSHU.

e B derBppTa TNaBa € TMpEACTaBEH EMIUPHUYHMS aHAIW3 B JAWHAMHKA.
JlaHHHUTE ca MOJIeITMpaHy C MOMOIITa Ha TPEHJOBH MOJIEIH, MOJICTH Ha
ekcrioHeHnuanHoTo m3riaxaane 1 ARIMA monemn. C TaxHa mmomony €
W3BBPIICHO IPOTHO3MpPAHE HA IIEHUTE Ha >kKuiuinara. M30pana e Haii-
noOpa TporHo3a Karo 3a KPUTEPUH € MW 3M0JI3BaHa IMMpUHATA Ha
JIOBEPUTEITHUTE WHTEPBAIHM Ha MporHo3uTe. OCBEH TOBA B Ta3W TjaBa ca
u3cieBaHd U (aKTOPHU BJIMSHUS B TUHaMuKa ¢ nomoinra Ha ARDL u
SEM wmopenu. HampaBeHa € quarHoCTHKa Ha MOJICTUTE M Ca THJIKYBaHU
pe3yJITaTUTE OT U3MEpPBaHe Ha (PAaKTOPHUTE BIIMSHUS.

e B 3akioyeHHeTO ca  MPEACTaBeHW  OOOOIIEHO  Hal-BaKHUTE

CbABPIKATCIIHU U3BOAN OT U3CJIICABAHCTO.

3. OuneHka Ha MOJyYeHUTe HAYYHU U HAYYHO-TIPUJI0KHH Pe3yJITaTH

TakuBa pe3ynTaTH ca HaJUle U T€ MPOU3TUYAT OT YCHEUTHOTO pelllaBaHe
Ha MTOCTaBEHUTE B AucepTanusara 3aaaun. Hsama ga ru u3dpossam noapoOHO, HO
HMCKaM Jia Tocoya, 4e Ta ca Ha BHUCOKO paBHUIIE, KaKTO OT IJIeJHA TOYKa Ha
MpEeCTaBeHUsT KOHIIENTYaJIeH MOJIE]I 3a CTATUCTUYECKHU aHaiu3 Ha (PAaKTTOpHUTE
BIIMSAHUS BbPXY LICHUTE Ha KWIMIIATA, TaKa U Ha MpEJIoKeHaTa METOJuKa, a
CBIIIO Y Ha MPOBEACHUS EMITUPUYEH aHAJIU3 U TMOJIyYEHUTE Bb3 OCHOBA Ha HETO
ChABPIKATEIIHA U3BOJIU U PE3YJITATH.

Cururam 4Ye W3MON3BAHUAT CTATUCTHYECKA HHCTPYMEHTApUYM €
JOCTaTBYHO OOTaT U HAIIPAaBEHUTE Bb3 OCHOBA HA HETO ChIbPKATEITHU U3BO/IU Ca
JOCTaThYHM 34 T[OKPUBAHE M3HCKBAHUSATA 3a JAUCEPTAlMOHEH TpPyJ 3a

npugoousane Ha OHC ,,nokTop*.



4. OueHka HA HAYYHHUTE U HAYYHO-TIPUJIOKHU MPHUHOCH

JIOKTOpaHTBT € MOCOYMJI IIET IPUHOCA B aBTOpedepaTa, MpeaACTaBeHHU I10-
J0JTy:

1. B pesynrar Ha AeTaliiIHO NPOYYBaHE HA CIEUAIM3UpaHaTa HayqyHa
aUTepaTypa Mo TeMaTa € ChCTaBEHa aBTOPCKA KiIacHU(UKAlUs Ha OCHOBHMTE
BUJI0BE (DAaKTOPH C MOTCHIIMATHO BIMSIHUE MPU [IEHOO0pa3yBaHETO Ha )KUITUIIIATa
B bearapus.

2. Pa3paboTreH € aBTOpPOB MHCTPYMEHTapuyM 3a IPOBEKIaHE Ha
AHKETHO MPOYYBAHE CPeJl MPEACTAaBUTENN Ha (UPMHU, 32€TU ChC CTPOUTEICTBO U
npoaak0a Ha kuiuiia B bearapus, upe3 KOWTO € TeHeprpaHa HOBa EMIUpPUYHA
uHpopMaus 3a pakTopHaTa 00yCIOBEHOCT Ha [ICHOOOpa3yBaHETO HA )KUJIUILATA
OT IJIeIHa TOYKa HAa OM3HEC €AMHUIUTE B TO3U CEKTOP.

3. UYpe3 cTaTUCTUYECKH aHAIM3 Ha JIaHHU OT LENeBO (opmHupaHa
M3BaJKa OT >KWJIMIIA Ca MOJIyYeHH HOBU EMIIMPUYHH PE3YJITaTH KaToO U3BaJKOBU
OIICHKH 332 OCHOBHUTE ()aKTOpHU €(eKTH Ha BKIIOYCHUTE B aHAIU3a (aKTOpH Ha
LIEHUTE Ha Xuiuimara keM 2023 .

4. Upe3 mpoBefeH MKOHOMETPUYEH aHAJIU3 HA BPEMEBHM PEIOBE 3a
MaKpoO-IIPOMEHJIMBH, OCBIIECTBEH upe3 aBTopcka crneundukanms Ha ARDL tun
MOJIEJIH, Ca MOJyYeHH HOBH €MIIMPUYHU PE3YJITaTH KAKTO 3a KPATKOCPOUYHOTO,
Taka M 3a JBITOCPOYHOTO BJIUSHME Ha u30paHute (AKTOpU Ha
[IEHOOOpa3yBaHETO Ha >Kuiuiara B bearapus.

S. Bb3 ocHoBa Ha pesynatatute OT amnpoOupan SEM-monen Ha
JATEeHTHO-CTPYKTYPHH B3aUMOBPB3KH Ca MTOJTyYeHN HOBU EMITUPUYHU PE3YJITaTH,
MO3BOJIABAILM HMJACHTU(UKALMUA HAa OCHOBHUTE ,,CKPUTH® (akTopu Ha

L[CHOO6pa3yBaH€TO Ha JXHUJIMIIAaTa Mpe3 MMOCOYCHUA IICPHUOI.

[TorBbpknaBam Te3u mnpuHocu. Cuuram, Ye Te ca JOCTaThbUYHHU 3a

NOKpUBAaHE U3MCKBaHUATA 3a npuchxkaane Ha OHC ,,mokrop*.



5. Ouenka Ha MyOJIUKALIMHUTE 10 JUCEPTANMUATA

JIOKTOPaHTHT € MOCOYMI TPU MyOIMKALUK IO TeMaTa Ha TUCEePTAMOHHUS
TPy — IB€ CTaTUU B HAYYHO CIIMCAHUE U €IMH CAMOCTOSITENEH OKJIA/] B HaAyYHa
koH(pepennus. C Te3u MyONHMKAIMU JOKTOPAHTHT TOKPHUBA MHUHHMATHUTE

HAyKOMETPHUYHU U3UCKBaHUS 3a MyOaukanuu kato qoktopant B YHCC.

6. Ouenka Ha aBTopedepara

ABTopedepaTbT NMpeacTaBst 10CTaThYHO JOOpE ITUCEPTALUOHHMS TPy U
ChAbpkKAa BCHUKH U3HCKYyeMH aTpuOyTH 3a Hero. OTpaseHa € 10CTaThb4yHO J00pe
CTPYKTypaTa M ChIbP>KAHMETO Ha JAUCEPTALMATA M €A IIOCOYECHH HAYYHUTE W

HAYYHO-IIPHUJIIOKHHU IIPUHOCHU U HY6J'IHK&III/II/IT€ IO TECMATa HAa AUCCPTAINMOHHUA

TPy

7. KpurnuHu 0ejie’KKU, NPenopbKu U BHIPOCH

[Ipu BbTpetHOTO OOCHKTAHE B KaTeIpaTa 05X HampaBUJI KaTo PELEH3EHT
NeT OCHOBHM TPENOPHKA KbM aBTOpa 3a MojnoOpsBaHe Ha aucepTamnusata Cbc
3a/I0BOJICTBO MCKaM Jia 0TOeJIekKa, 4e T€ B TOJIsIMa CTENEH ca B3eTU MPEABU OT
aBTOpA MPU OKOHYATEITHOTO OPOPMSHE HA JUCEPTAIMATA. 3aTOBA HIMaM MOBEYE
MPENnoOPbKU, HO UMaM JIBa BBIIPOCa KbM JIOKTOPAHTA:

[IbpBUAT € CBBp3aH C KPUTEPUUTE 3a U300p Ha HaAW-I0O0BpP MOJAEN HpH
IPOTHO3UPAHE HA BpeMEBU pefoBe. KakBu KpUTEpUU MOTar Ja ce U3MOJ3BaT 3a
Ta3u 1eJ] U KO CIope1 IOKTOpaHTa € ,,Hal-noowp*‘?

BTopusT e cBbp3aH ¢ €AWH OT PEerpeCUOHHUTE KOCPUIIMEHTH M3MEpBaIll
BIUSTHUETO Ha (aKTopa ,,MHJEKC Ha pa3XoAu Ha TPYJ B CTPOUTEIICTBOTO BHPXY
,AHJIEKCA HA 1[eHaTa Ha >KWIHIIAaTa*, KOWUTO € C OTpUlUATeIHa CTOMHOCT. ToBa
W3TJICK/Ia Ha TPBB MOIJIEN HEJIOTHUYHO W € OOSCHEHO OT JOKTOpaHTa C
YKPUBAHETO Ha JOXOJM TpH 3aIljalaHeTo B To3u cekrop. [Ipuemam TOBa

00siCHEeHHEe HO UMaM U BbIIpoc: KakBu Apyru NpuYMHU MOKE J1a MMa 3a ToBa?



8. 3akiroueHnue

[Topaau BCHYKO Ka3aHO IO-TOPE M IPEABUI IOJYyUYECHUTE Pe3yJITaTH U
IPUHOCH B UCEpTaluATa cuntaM, ue Ha Jlenuna I'eoprueBa bo3zeBa 3acinyxeHo
MOKe 1a 0bje mpuchbaeHa oOpa3oBaTeiIHATA M HAy4YHA CTENCH ,,JJOKTOP® IO
HayYyHa crenuamHocT ,,CTtaTucTuka, JeMorpaduss W HKOHOMETPUS OT

npodecuonanto Hamnpasienue ,,Ukonomuka“ B8 YHCC-Codus

28.05.2025 r. Hoamuc: oo
I'p. Codus /mpod. B. T'oes/



UNIVERSITY OF NATIONAL AND WORLD ECONOMY

EVALUATION REVIEW

By: Prof. Dr. Valentin Dimitrov Goev
University of National and World Economy
Professional Field 3.8 ,,Economics®,

Scientific Profile ,,Statistics and Demography”

About: Disertation thesis for granting the Educational and Scientific Degree
“Doctor” in Professional Field 3.8 ,, Economics®, Scientific Profile
,,otatistics, Demography, and Econometrics” at UNWE.

Author of thesis:  Denitsa Georgieva Bozeva

Title of thesis: Statistical Study of the Influence of Key Socio-economic

Factors on Housing Pricing in the Republic of Bulgaria

This Review is submitted in relation to my participation as a member of the
Scientific Jury for this dissertation defense according to Order Nel1453
15.05.2025 of the Vice Rector of UNWE on Research.

1. Information about the dissertation author

The author of the dissertation is a full-time PhD student in the Department
of Statistics and Econometrics, enrolled by order Ne 964/30.04.2020 of the Rector
of UNWE - Sofia. The PhD student has successfully passed all examinations
related to the PhD. She has completed her secondary education at the State

Financial and Economic High School “Intellect”, Pleven. She graduated with a



Bachelor's degree in Statistics and Econometrics from the UNWE in 2018 and

then obtained her Master's degree in the same field in 2019.

2. General characteristics of the submitted dissertation
- The dissertation is structured in four chapters, introduction and conclusion. Its
total volume is 208 pages, including a 60-page list of references and appendices.
- The introduction correctly presents the object and subject of the study, the aim
and objectives and the main thesis of the study. The limitations of the study are
also presented very clearly. The relevance and necessity of the study is argued
very well.
- Chapters one and two are theoretically oriented. They present the theoretical
foundations of the study and the methods and approaches for investigating the
Impact of key factors on housing pricing in Bulgaria. The essence of the statistical
methods used for data analysis are briefly presented in the following third and
fourth chapters (where the empirical statistical analysis is presented). The main
statistical methods are described, such as frequency distributions and their main
characteristics and summary indicators; hypothesis testing and the main stages it
goes through; regression analysis, ARIMA , ARDL, SEM models, etc.
- In chapter three, the empirical study in statics was conducted. Here, the
descriptive analysis of data from a representative sample survey of housing sales
firms dominates at the outset. Univariate and bivariate distributions are presented
and their results are interpreted meaningfully. An examination of factor
influences on house prices using regression analysis is also presented here, and
the results of these influences are derived and interpreted.
- Chapter four presents the empirical analysis in dynamics. The data are modelled
using trend models, exponential smoothing models and ARIMA models. With
their help, house price forecasting is performed. The best forecast was selected
using the width of the confidence intervals of the forecasts as a criterion. In

addition, factor influences in dynamics are also investigated in this chapter using



ARDL and SEM models. The diagnostics of the models are performed and the
measurement results of the factor influences are interpreted.
- In the conclusion, the most important substantive findings of the study are

summarized.

3. Evaluation of the obtained scientific and applied results

Such results are available and they result from the successful solution of the tasks
set in the thesis. | will not enumerate them in detail, but I would like to point out
that they are of a high level, both in terms of the presented conceptual model for
statistical analysis of the factorial influences on house prices, and the proposed
methodology, as well as the conducted empirical analysis and the meaningful
conclusions and results obtained on its basis.

| believe that the statistical toolkit used is sufficiently rich and the meaningful

conclusions drawn from it are sufficient to meet the requirements for a PhD thesis.

4.  Evaluation of scientific and applied contributions

The PhD student has indicated five contributions in the abstract
presented below:

1. As a result of a detailed study of the specialized scientific literature
on the topic, the author has compiled a classification of the main types
of factors with potential influence on the pricing of housing in Bulgaria.
2. An author's toolkit for conducting a survey among representatives of
companies engaged in the construction and sale of housing in Bulgaria
is developed, through which new empirical information is generated on
the factor determinants of housing pricing from the perspective of
business units in this sector.

3. New empirical results have been obtained through statistical
analysis of data from a purposively formed sample of housing units as

sample estimates of the main factor effects of the housing price drivers



included in the analysis by 2023.

4. New empirical results for both the short-run and the long-run impact
of the selected factors on housing prices in Bulgaria are obtained
through an econometric time series analysis of macro variables,
implemented using an ARDL-type model specification.

5. Based on the results of the validated SEM model of latent-structure
relationships, new empirical results are obtained, allowing the
identification of the main “hidden” factors of housing pricing during the

period.

| confirm these contributions. | consider that they are sufficient to meet

the requirements for the award of the PhD.

5. Evaluation of publications on the dissertation

The doctoral candidate has indicated three publications on the topic of the
dissertation - two articles in a scientific journal and one independent paper in a
scientific conference. With these publications the PhD student meets the

minimum scientific requirements for publications as a PhD student at the UNWE.

6. Evaluation of the abstract

The abstract presents the dissertation well enough and contains all the
required attributes. The structure and content of the dissertation are sufficiently
well reflected and the scientific and applied contributions and publications on the

dissertation topic are indicated.

7. Critical comments, recommendations and questions
During the internal discussion in the department | had made as a reviewer
five main recommendations to the author for the improvement of the dissertation

| am pleased to note that these were largely taken into account by the author in
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the final shaping of the dissertation. | therefore have no further recommendations,
but | do have two questions for the PhD student:

The first relates to the criteria for selecting the best model in time series
forecasting. What criteria can be used for this purpose and which one does the
PhD student think is “best™?

The second is related to one of the regression coefficients measuring the
impact of the factor “construction labour cost index” on the “house price index”,
which has a negative value. This seems illogical at first sight and is explained by
the PhD student by the wage evasion in this sector. | accept this explanation, but

| also have a question: what other reasons could there be for this?

8. Conclusion
Due to all the above and considering the results and contributions obtained in the
dissertation, | believe that Denitsa Georgieva Boseva can be deservedly awarded
the degree of Doctor in Statistics, Demography and Econometrics in the

professional field of Economics at the UNWE-Sofia.

28.05.2025 r. Signature: ...,
Sofia [Prof. V. Goev/
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