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OcHnosanue 3a TIpEICTaBsHE HA CTAHOBUIIIETO: YYaCTHE B ChCTaBa Ha HAYYHOTO
Kypu TI0 3aluTa Ha AUCEPTAMOHHUA TpyHn chriiacHo 3amoBen Ne 1348/
26.05.2026 r. Ha 3aMECTHUK-PEKTOpA MO HAy4YHOM3CIEAOBATEICKAaTa JEHHOCT
Ha YHCC.

1. NUndopmanus 3a fucepTanTa

HuceprantsT Tomop JIroamuinoB boprucoB € 3a4ncieH KaTo JOKTOPAHT Ha
CaMOCTOSITeJTHA TMOJIrOTOBKA, Ha COOCTBEHO (DMHAHCUpAHE KbM Kameopa
,, Cmamucmuxa u uxonomempus ™ npu YHCC, rp. Codus mno wuayuna
cneyuannocm ,,CTaTUCTUKA, UKOHOMETpUSA U ieMorpadus®. 3aunciasiBaHETO My
e u3BbpiieHo cbC 3anoBen Ne 10 or 06.01.2026 r. na Pexropa na YHCC 3a
CpokK OT 3 roauHu, cuutado ot 09.12.2025 r.

2. O01ma xapakTepuCTHKA HA MpeICTABEHUSs TUCEPTANMOHEH TPY/

JlucepTallMOHHUSAT TPY/I CE XapaKTepU3Upa C KIACUYECKA CTPYKTYypa U ce
ChCTOM OT MPEAroBOpP, BBBEICHHE, TPU TJIABH, 3aKIIOUYEHHUE, CIHCHK Ha
W3MOJ3BaHaTa JuTeparypa W npuioxkenus. OO0mmsaT odem e 517 crpanuim,



pasnpeneneHy B 288 cTpaHUIIM OCHOBEH TEKCT U 106 cTpaHUIM C IPUITOKEHHUS.
TpyabT € Ooraro MOJKpENeH ¢ BHU3yallHU CpeAcTBa 3a NpE/CTaBsHE Ha
cTaTiucThuecka wuHdopManus Kato chAabpka 61 durypu u 98 Tabmuim.
bubmorpadckusar cnuchk BKIOYBa 161 3armaBusa, oT kouTo 48 ca Ha
Opnarapcku e3uk W 113 Ha anrmwmiicku e3uk. [Ipoydyenure mnuTepaTypHU
M3TOYHUIM Ca J0KAa3aTeJICTBO 32 OTJIMYHO MO3HABAHE HA MEXIyHapoJHAaTa U
HallMOHAJIHATA Hay4YHa NEePUOIANKA.

JlucepTallMOHHUAT TPyA € IOCBETEH Ha HW3KIOYUTENHO aKTyajeH W
Hay4YHO 3HA4YUM MpPOOJIEM — KOJUYECTBEHOTO HM3MEPBAHE M MOJEIHPAHE Ha
poJiATa Ha OM3HEC OYAaKBaHUATA B MaJKa U CHJIIHO OTBOPEHA MKOHOMHKA KaTo
Obarapckata. B ycrnoBusiTa Ha YeCcTM MaKpOMKOHOMHUYECKH IIIOKOBE Ipe3
MOCJIETHUTE TOJWHU (TTaHIEMUYHU, HHOIAIMOHHN U €HEPTUITHU ChTPECEHHUS),
CTAOMJIHOCTTA HA TPAJULIUOHHUTE EMIUPUYHU 3aBUCHUMOCTH € IOJI0KEHA Ha
U3IUTaHUE.

BxirouBaHero Ha WMHAUKAaTOpa 3a OM3HEC KIMMAT KaTO HU3MpEBapBalll
(Bome1) mokaszaTes B KOHBEHITMOHAIHUTE UKOHOMETPUYHHU MOJIENIU 33 OpYTHUS
BpTpenieH npoaykt (bBII), undnamnusarta u 6e3padoTuiiata € HAy4HO 0OOCHOBAH
noaxoq. Tol mo3BoJisiBa Na c€ YJOBU HWH(DPOPMAIMOHHUAT MOTEHIMAT Ha
CyOCKTUBHUTE MEHUKBPCKA OIEHKM W Jla C€ MOoJ00pHM TOYHOCTTA Ha
nporHo3upane. Temara € ¢ sicHa MPAKTUYECKa MPHIIOKUMOCT 32 MHCTUTYLUU
karo BHb, MunuctepctBoTo Ha puHaHcuTe U EBpornelickaTa KOMUCHS.

OcHoBHATa 1eJ € UKOHOMETPUYHOTO OLIEHSBAaHE Ha KPATKOCPOYHUTE U
IBJITOCPOYHHUTE 3aBUCHMOCTH MEXIy OOIIMS MoKa3zaren 3a OW3HeC Kiumara
(OIIBK) na HCH u peanuus bBII, undnanusra u 6e3padorunata B buiarapus.
N3cnenoBartesnckaTra Te3a rjacu, 4Ye WHAMKATOpPUTE 3a OW3BHEC KIMMAT
ChABPKAT M3MpeBapBalia HWHPOpMAIUs, YHMETO WHTErpUpaHe B JIUHAMHYHU
MOJEJIM OBUIIABA TOYHOCTTA HA MAKPOUKOHOMUYECKUTE MPOTHO3H.

3. OueHka Ha MOJy4YeHUTe HAYYHH M HAYYHO-TIPUJIOKHH Pe3yaTaTH

JucepranTbT € peanu3upall B  MBIHOTa  3aJOKEHUTE  IIECT
M3CIIEIOBATEICKM 3ajaud. MeTronukaTta Ha €MIMPUYHOTO H3CJIE/IBAHE € Ha
M3KJIIOYUTEIHO BUCOKO HHMBO. M3Moy3BaHu ca OpUIMAIIHA TPUMECEUHU JaHHU
Ha HCU 3a nepuoga 2003-2025 r. OcoOeHo BrneyatieHue MpaBu Mpeuu3HaTa
npenBaputenHa o0OpaboTKa Ha BPEMEBHUTE PEAOBE 4Ype3 ChbBPEMEHHHUs DUITHP
3a ce30HHO u3rnaxnane TRAMO/SEATS. ABTOPBT € JeMOHCTpUpai IbI00KO
pa3OupaHe Ha HWKOHOMETPUYHOTO MOJEJIMpPaHe, KAaTo € ChIOCTaBUI U
MIPUITOKUIL:

e BekTOpHM aBTOPETPECMOHHM MOJEIM W MOJEIM 3a KOPEKIUsS Ha

rpemikute (VAR/VECM).



e ABTOpErpecCMOHHU MOJEH ¢ JaroBe Ha pasmnpenencaue (ARDL) karo
e m3noi3Bain metomosiorusta Ha [lecapan u Ilecapan Bounds Test 3a
M3CJIeIBAHE HA 3aBUCHUMOCTH TMPU HAJMYUE HA KOUHTETPALUS MEXKIY
aHaJIM3UPAHUTE JUHAMUYHU PEIOBE.
e ARIMAX cnenudukanmmu 3a OIEHKa Ha  KpaTKOCpOYHATa
POTHOCTUYHA CTOMHOCT Ha €K30I€HHUTE MPOMEHJIUBH.
Pesynratute ca TecTBaHM 3a CTAaOWMIIHOCT 4Ype3 COJUACH Ha0Op OT
JUAarHOCTUYHU MPOLEIYpPH, B TOBA YUCIO U TECTOBE 3a 3HAYUMHU CTPYKTYPHHU
mokoBe kato Chow Breakpoint, Chow Forecast 1 Quandt-Andrews TecT.

4. OueHKa HA HAYYHUTE U HAYYHO-TIPUJI0KHHM PHUHOCH

JlucepTallMUOHHUAT TPYyHd ChAbPKA HAYYHHU W HAYYHO-TIPUIOKHHU
MIPUHOCH, KOUTO HAATPAXKIAT TEOPETUYHUTE U E€MIIMPUYHUTE HU3CIICIBAHUS B
o0JacTTa Ha 3aBUCUMOCTHTE MEXIy OOIIMs IOKa3aTen 3a Ou3Hec Kiumara
(OIIBK) na HCU u peanuusa BBII, undnanusta u 6e3padoruiiata B bbarapus.
Cpuute ca KOpEeKTHO JedUHUpaHW B aBTopedepara W OTroBapsAT Ha
MMOCTUTHATHUTE Pe3yNTaTh. TeXHUAT Opoh € cBeAeH M0 6, KaTo Hal-BaXHUTE
CIIOpEN MEH ca:

e Teoperuko-meromosoruynu: OT enHa cTpaHa € H3BBPIICHA
3a1pJ00YEHa KOHIICTITYaJdHa CHUCTEMaTu3allisl Ha Bpb3KaTa MEXaAy Ou3HeC
Harjiacute U (a3utre Ha MKOHOMHYECKHUS IMKBJ, CThIIBAIllA HA KJIACHMYECKH U
ChbBPEMEHHU TEOPETUYHU paMKH, KAKTO M Ha CHeHUPUYHHUS OBITapcKu
KOHTEKCT, a OT Jpyra € MpeyIoKeHa WHTErpupaHa MKOHOMETPHYHA PaMKa,
cenocraBsima VAR/VECM, ARDL u ARIMAX wMeroauTe 3a OIl€HKa Ha
KaueCTBEHU UHANKATOpHU B bhirapusi..

e EMnupuuynu: JlokazaHo € Hajqu4MeTo Ha CTaOWIIHA IBJITOCPOYHA
KOMHTErpallMOHHA Bpb3Ka MEXIy OuszHec kiaumara, peanHuss bBII wu
6e3paboruniata B bearapus. M3uucneno e, 4ye abarocpoyHarta exacTUYHOCT Ha
BBII cripsimo Ou3Hec kiuMaTa € HKOHOMHUYECKH ChIIIECTBEHA — MOBUIIICHUE HA
OIIBK c 1 mpolieHTHH TTyHKTa € 0OBBP3aHO C PHCT HA UKOHOMHYECKHUS PACTEX
c okotio 0,13 mporeHTHH MyHKTA.

e HayuHo-npuiosxkuu: J[0Ka3aHO € IPOTHOCTUYHOTO NPEBB3XOACTBO HA
ARIMAX cnemudukamuute copsmo uyuctute ARIMA wMopenu uype3
W3UHCIISIBAHE HA CTAHJAPTHUTE I[IOKA3aTeld 32 aJCKBAaTHOCT HA MOJEIMUTE
(RMSE, MAE, MAPE u koedpunument Ha Teiina), KOETO UMa JUPEKTHO
IIPUJIOKHO 3HAYCHUE 3a NMPOrHo3HuTe moaenu Ha bHb u Munucrepctsoro Ha
¢uHaHCcUTE. YCTaHOBEHO €, Y€ BKIIOUYBAHETO Ha HWHJMKATOpa 3a Ou3HeC
KJIMMaT TIOBUIlIABa TOYHOCTTAa HAa MAaKPOMKOHOMHYECKUTE TMPOTHO3U B



KpPaTKOCPOUEH IJIaH U MOJEJIUTE MOTaT Jia CIy>KaT KaTo HaJIeXKIHO CPEJICTBO 3a
"paHHO mpeaynpexacHue" .

5. Ouenka Ha NMyOJUKALMUTE MO JUCEPTALMSTA

[To Temara Ha nHCEPTAUMOHHUS TPYJ KaHAUAATHT MpeAcTaBs 4 HAyYHU
nyOmukaruu. [TyOnaukamuunTe HocAT 06110 40 peasiHu TOYKH (MIPU HOPMATUB OT
30 TOuYKM), OTpa3siBaT HAIBJIIHO CHIBPKAHMETO Ha TPYyJa W JOKA3BAT JIUYHHUS
IIPUHOC Ha aBTOpA.

6. Ouenka Ha aBTopedepara

[IpeacraBenusT aBTopedepaT HAM'BIHO ChOTBETCTBA HAa HOPMATUBHUTE
M3MCKBaHMs, MPUTEKaBa HEOOXOAMMAaTa CTPYKTypa U OTpa3siBa CTETHATO, HO
KOPEKTHO IHUCEPTAMOHHMS TPy KaTo JaBa ITbJIHA MPEICTaBa 3a MPOBEACHOTO
HAay4yHO H3cienBaHe. HammcaH € B M3IbpKaH CTWI, OTKBACTO MPOIMYABAT
YMEHUATA Ha JIOKTOpPAHTa Ja INpEACTaBU OCHOBHMTE €TAallM U PE3YNTATH OT
U3CJIEIBAHETO CU B CUHTE3UpaH, OallaHCUpaH M KoMIakTeH Bua. O6o0uieHu ca
pe3yATaTUTE OT TECTBAHUTE MAaTEMAaTUKO-CTaTUCTUYECKH 3aBHCHUMOCTH,
JaBaliky sCHa TpejicTaBa 3a Manada Ha pa3paboTkara.

7. KputuuHu 0ejie;KKH, MPeNnopbKH U BbIPOCH

TpyasT € METOHOJIOTHYECKH W3IbpKaH, HO C OrJiel Ha ObAenu
myOJMKauy OUX OTIPABUII CIEIHUTE NPENOPbKU:

1. B naucepramusatra ce otOens3Ba OrpaHUYEHUETO, Y€ WU3BBHPEIHU
ceouTusa karo mangemusTa or COVID-19 m mocnenpanute wHOIAIMOHHH
IIIOKOBE OKa3BaT CUJIHO BJIMSHUE BHPXY cTabmiHOCTTa Ha mojenute. OT Ta3u
rJielHa TOYKa OMX Tpernopbyual Mpu OBJEHI0 TECTBAaHE Ha JIBITOCPOUYHUTE
BpB3kH Upe3 ARDL u VECM noaxonute na ce mpuiioxkar TeCToBeTe Ha Zivot-
Andrews unmu Lee-Strazicich 3a eHIoreHHO MACHTH(UIIUPAHE HAa CTPYKTYPHHU
NpeKbCBaHUS B penoBeTre. Bmecto OOWKHOBEHHM (GUKTHBHU TPOMEHIIMBU
(dummy variables) 3a u30iMpaHe Ha TpUMECEUMUs] MOTAT Ja CE€ M3IOJI3BaT
MOJIEJIM C TMPEKbhCBAaHE B TPEHJAa M KOHCTAaHTaTa, 3a Ja C€ MPOBEpU Jalu
JTBIATOCPOUYHMAT KOSPUIIMEHT Ha €TaCTUYHOCT Ha Ou3Hec kimmMara crpsimo bBII
e octanan cradbuied ciex 2020 r.

2. Twii KaTO AMCEpTAIUATAa ChIbPKa OTPOMHO KOJUYECTBO M3YHMCIICHUS,
TaOIMLM U TpadUKH, U3BBPUIEHU ChC CIIEHUATM3UPAH cOPTyep, KOABT 3a] Te3U
MOJIEIM HMMa CaMOCTOSITEIHA TNpPWIOXKHAa cToHocT.  [IpemopbhuBam Ha
noktopanta na odopmu ckpuntoBere cu (Ha R, Python) karo orBopena
OubIMOTeKa WM aBTOMATU3UPaH MPOTHOCTHYEH CKPUNT M J1a r0 MyOJMKyBa B
miathopmu  kato GitHub. ToBa me mno3Bomm Ha Jpyru  OBITaApCKU
M3CJIeI0BaTeN M MaKpPOMKOHOMHUYECKH aHalu3aTOpU JIECHO Ja PEIIMKUpaT



U3CIIEJIBAHETO U J1a OOHOBSIBAT MPOTHO3UTE C BCSKO CIIEIBAIIO TPUMECEUHe.

KbM goKTOpaHTa MMaM CIETHUTE BHIIPOCH:

1. Ha xakBo otnaBare ¢akrta, ye 1npu ARIMAX cnenudukanusTa
CBHBKYITHUAT KpaTKOCpOUueH e(eKT Ha OM3Hec KimMara BbpXy Oe3padoTuliaTa €
O0mm3bK 10 Hyna, gokato VECM MoaensT MOTBBpIKAaBa CHIIHA TBJITOCPOYHA
Bpb3Ka?

2.KakBn ca TPaKTUYECKUTE BBH3MOKHOCTH 3a WHCTHTYIIMH KaTo
MunuctepcTBo Ha (puHaHcuMTe W bbarapcka HapogHa OaHKa IUPEKTHO 1A
uaterpupar  Bammre  ARIMAX  wMomenn B TpUMECEYHUTE  CH
MaKpPOMKOHOMUYECKHU TTPOTHO3U?

8. 3akiouenne

IIpencraBenusar nuceprauvoHeH Tpya Ha Tomop JlrogmuiioB bopucos
OTTOBapsl HAIIbJIHO HA BCUYKM HM3HUCKBAHUS HA 3aKOHA 3a Pa3BUTUETO Ha
akameMuuHus cbhctaB B Penybnmuka bowirapus (3PACPB). Uscnensanero
NPUTEXKABA BHUCOKA HAyyHAa CTOMHOCT, HWKOHOMETPHUYHA MPEHU3HOCT U
0€3CIOpHH MPUHOCH.

C yOenmeHoCT naBaM CBOATA MOJIOKUTENHA OIEHKA U MpejjaraM Ha
yBaxkaeMoto Hayuno xypu na npucbam Ha Tomop Jlwammiaos bopucos
oOpa3oBaTelHaTa U Hay4yHa CTEMEH ,,JIOKTOP* B MPOQPECHOHATHO HAIPaBJICHUE
3.8. HMkoHOmHMKa, Hay4yHa CHEHUATHOCT ,,CTaTUCTUKA, HWKOHOMETPUS W
nemorpadus.
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1. Information about the dissertation candidate

The doctoral candidate, Todor Lyudmilov Borisov, is enrolled as an
independent, self-funded PhD student at the Department of Statistics and
Econometrics at UNWE, Sofia, specializing in "Statistics, Econometrics and
Demography". His enrollment was finalized by Order No. 10 on January 6,
2026, by the Rector of UNWE for a period of 3 years, effective from December
9, 2025.

2. Brief description of the presented dissertation work

The dissertation thesis features a classic academic structure and consists
of a preface, an introduction, three chapters, a conclusion, a list of references,
and appendices. The total volume is 517 pages, comprising 288 pages of
primary text and 106 pages of appendices. The work is extensively supported
by visual tools for presenting statistical information, containing 61 figures and



98 tables. The bibliographic list includes 161 titles, of which 48 are in
Bulgarian and 113 are in English. The examined literature demonstrates an
excellent command of both international and national scientific periodicals.

The dissertation addresses a highly relevant and scientifically significant
iIssue—the quantitative measurement and modeling of the role of business
expectations within a small, highly open economy like Bulgaria's. In the context
of frequent macroeconomic shocks in recent years (pandemic, inflationary, and
energy disruptions), the stability of traditional empirical relationships has been
put to the test.

Integrating the business climate indicator as an anticipating (leading)
variable into conventional econometric models for Gross Domestic Product
(GDP), inflation, and unemployment is a scientifically justified approach. It
captures the informational potential of subjective managerial assessments and
enhances forecasting accuracy. The topic has clear practical applicability for
institutions such as the Bulgarian National Bank (BNB), the Ministry of
Finance, and the European Commission.

The primary objective is the econometric estimation of the short-term
and long-term dependencies between the National Statistical Institute's (NSI)
Composite Business Climate Indicator (CBCI) and real GDP, inflation, and
unemployment in Bulgaria. The research thesis posits that business climate
indicators contain forward-looking information, the integration of which into
dynamic models improves the accuracy of macroeconomic forecasts.

3. Evaluation of the obtained scientific and applied scientific results

The candidate has fully realized the six outlined research tasks. The
methodology of the empirical study is at an exceptionally high level. Official
quarterly data from the NSI for the period 2003-2025 were utilized. A
particularly strong impression is made by the precise pre-processing of the time
series using the modern seasonal adjustment filter TRAMO/SEATS. The author
has demonstrated a deep understanding of econometric modeling by comparing
and applying:

e Vector Autoregressive and Vector Error Correction Models
(VAR/VECM).

e Autoregressive Distributed Lag (ARDL) models, utilizing Pesaran and
Pesaran's Bounds Test methodology to investigate dependencies in the presence
of cointegration among the analyzed dynamic series.

e ARIMAX specifications to evaluate the short-term predictive value of
exogenous variables.

The stability of the results was rigorously tested through a robust set of
diagnostic procedures, including tests for significant structural shocks such as



the Chow Breakpoint, Chow Forecast, and the Quandt-Andrews test.

4. Evaluation of scientific and applied scientific contributions

The dissertation contains scientific and scientific-applied contributions
that advance theoretical and empirical research regarding the relationships
between the NSI's Composite Business Climate Indicator (CBCI) and real GDP,
inflation, and unemployment in Bulgaria. These contributions are accurately
defined in the abstract and correspond directly to the achieved results. Their
total number is synthesized into 6, with the most crucial being, in my view:

Theoretical-Methodological: On one hand, a thorough conceptual
systematization of the relationship between business sentiments and economic
cycle phases was conducted, grounded in classical and contemporary theoretical
frameworks as well as the specific Bulgarian context. On the other hand, an
integrated econometric framework was proposed, comparing VAR/VECM,
ARDL, and ARIMAX methods to evaluate qualitative indicators in Bulgaria.

Empirical: The existence of a stable long-term cointegration
relationship between the business climate, real GDP, and unemployment in
Bulgaria was proven. It was calculated that the long-term elasticity of GDP with
respect to the business climate is economically substantial: a 1 percentage point
increase in the CBCI is associated with a rise in economic growth of
approximately 0.13 percentage points.

Scientifically Applied: The predictive superiority of ARIMAX
specifications over pure ARIMA models was demonstrated by calculating
standard model adequacy metrics (RMSE, MAE, MAPE, and Theil's Inequality
Coefficient), which holds direct applied value for the forecasting models used
by the BNB and the Ministry of Finance. It was established that incorporating
the business climate indicator improves the accuracy of short-term
macroeconomic forecasts, allowing these models to serve as reliable tools for
"early warning".

5. Evaluation of dissertation publications

The candidate submitted 4 scientific publications related to the
dissertation topic. These publications yield a total of 40 real points (against a
regulatory requirement of 30 points), fully reflecting the core contents of the
thesis and validating the author’s personal contribution.

6. Evaluation of the Abstract

The submitted abstract fully complies with regulatory standards,
possesses the necessary structure, and summarizes the dissertation tightly yet
accurately, offering a complete overview of the conducted scientific research. It



Is written in an academic, well-crafted style, showcasing the doctoral student's
ability to present the primary phases and outcomes of his research in a
synthesized, balanced, and compact manner. The summarized mathematical-
statistical dependencies provide a clear picture of the study's overall scale.

7. Critical Remarks, Recommendations and Questions

While the work is methodologically sound, | would offer the following
recommendations for future publications:

1. The dissertation acknowledges a limitation where extraordinary events
like the COVID-19 pandemic and subsequent inflationary shocks heavily
Impact model stability. From this perspective, | recommend that future testing
of long-term relationships via ARDL and VECM approaches integrate the
Zivot-Andrews or Lee-Strazicich tests to endogenously identify structural
breaks in the series. Instead of simple dummy variables to isolate quarters,
models featuring a break in both trend and constant could be utilized to verify
whether the long-term elasticity coefficient of the business climate relative to
GDP remained stable after 2020.

2. Given that the dissertation involves a vast amount of calculations,
tables, and graphs generated through specialized software, the underlying code
possesses independent applied value. | recommend that the doctoral candidate
organize his scripts (in R, Python) into an open library or an automated
forecasting script and publish it on platforms such as GitHub. This would
enable other Bulgarian researchers and macroeconomic analysts to easily
replicate the study and update forecasts with each subsequent quarter.

| would like to address the following questions to the doctoral candidate:

1. To what do you attribute the fact that under the ARIMAX
specification, the aggregate short-term effect of the business climate on
unemployment is close to zero, whereas the VECM model confirms a strong
long-term relationship?

2. What are the practical possibilities for institutions like the Ministry of
Finance and the Bulgarian National Bank to directly integrate your ARIMAX
models into their quarterly macroeconomic forecasting processes?

8. Conclusion

The submitted dissertation thesis by Todor Lyudmilov Borisov fully
complies with all requirements of the Development of Academic Staff in the
Republic of Bulgaria Act (DASRBA). The research exhibits high scientific
value, econometric precision, and indisputable contributions.

| confidently extend my positive evaluation and propose to the esteemed
Scientific Jury to award Todor Lyudmilov Borisov the educational and



scientific degree "‘Doctor™ (PhD) in the Professional Field 3.8 Economics,
Scientific Specialty "Statistics, Econometrics and Demography".

05.06.2026 Signature: .........ooeiiiiiii
Svishtov (Assoc. Prof. Dr. Plamen Petkov)
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