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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.

ABtop Ha nucepta- Togop Jlroamuios bopucos

IIUOHHUS TPY/:

CTATUCTUYECKO M3CJIIEABAHE HA BJIMAHUETO HA
BU3HEC KIINMMATA BBHPXY OCHOBHUA
MAKPOUKOHOMMYECKH ITOKA3ATEJIN

Tema Ha naucepra-

IUOHHUSA TPY:

Ocnoeanue 3a nipencrapsiHe Ha peneHsusTa: 3amnosea Nel1348/26.05.2026 r. Ha
3am. Pexropa no HU/] na YHCC u Pemenue na XKyputo oT npoBeIeHO IbPBO

3aceaHue.

1. NUndopmanus 3a aBTOpa HA JUCEPTALMOHHUS TPYA

ABTOPBT Ha JHUCEPTALMOHHUS TPYJl € JOKTOPAHT HAa CAMOCTOSITEIHA
MOATrOTOBKA B KaTeapa ,,CTaTUCTUKA U UKOHOMETPHUA , 3aUMCIIEH ChC 3amoBe No
Ne 10/06.01.2026 . Ha Pextopa Ha YHCC - Codus. JIOKTOPaHTHT € TOJIOXKHII
YCIEIIHO BCHYKM W3MNUTH, CBBP3aHU C JOKTOpaHTypara. CpeaHoTo cu

obpazoBanue ¢ 3apppiiwia B 10 COY ,, Teogop Tpasuos*, rp. Codus, npe3 2005



r. Jumuiomupan ce e karo ,,bakamaBpp® mo crmenuamHocT ,,CTaTHCTHKA U
ukoHometpusi“ B YHCC mpe3 2013 r., cmex koero mpupobmBa OKC
,Maructep® no caiara crnenranHoct npe3 2014 r. bun e XoHopyBaH aCHUCTEHT
B Kkarenpata mpe3 nepuojga 2013-2018 r. m 2021-2022 1. IlomsBa ce ¢

YBAKCHUCTO HA CTYACHTHUTC U IPCIIOAABATCIIMTC OT KaTCapara.

2. O01ma xapakTepuCTHKA HA MpPeICTABEHUs JUCEPTANMOHEH TPY/

JlucepTanioHHUS TPYA € CTPYKTYPHPAH B TPH TJABH, YBOJ M 3aKITIOYCHHE.
OO6musar my obem e 512 ctp. oT kouto 288 OCHOBEH TEKCT M OCTaHAJIUTE ca
MIPUIOKEHUS U U3II0JI3BaHa JIUTEPATypa. .

B yBoma ca mpeactraBeHHM KOpPEeKTHO OOCKTBT M IPEAMETHT Ha
W3CJICIBAHETO, 11eJITa M 3aJaUMTEe ¥ OCHOBHATA TE3a HA M3CJIEABAHETO KAKTO U
OCHOBHHM XHITOTE3H, MTOJICKAITN Ha TIpoBepka. [IpeacTaBenu ca ChIo MHOTO
SICHO OrpaHWYEHHATa Ha H3CJICABAaHETO. ApPrymMeHTHpaHa € MHOTO J00pe
aKTyaJTHOCTTa U HEOOXOIMMOCTTa OT M3CJICIBAHETO.

[IbpBa 1 BTOpa T1aBa ca TEOPETUKO-METOJOTHYHO OpUCHTHpaHH. B TaX ce
NPEACTaBIAT TEOPETUYHUTE OCHOBH Ha M3CIEIBAHETO M METOJIUTE U
MOJIXOANTE 3a W3CICABAHE BIMSHUETO HAa OW3HEC KiIMMaTa BBbPXY OCHOBHH
MaKpOMKOHOMHUYECKH ToKa3arenu. [IpencraBeHn ca HAKpaTKO CHITHOCTTA Ha
M3II0JI3BAaHUTE CTATHUCTUYECKH METOOM M MOJEIHM 3a aHajaud3 Ha JIaHHH,
W3TOJI3BaHM B CJICIBAIIMTE TPETa TJaBa (KBAETO € MPEICTaBCH MPOBEICHHMSI
EMIUPUYCH CTATHCTUYCCKU aHanm3). OmMcaHM ca HW3IMOJI3BAaHHUTE OCHOBHU
craTucTHYecku MeToau 1 mojaenu, kato VAR monemn, ARDL, ARIMA u
ARIMAX monenu .

B rmaBa Tpera € mpoBeACHO €MIMPUYHOTO H3CJICABaHE Ha (haKTOPHH
BJIUSHUS B TMHAMHUKA. TyK MOCIIEOBATEIIHO ca U3CIICIBAHA BPh3KUTE Ha OM3HEC
KJIIMMaTa ¢ uKkoHomudeckus pactex /bBII/, 6e3padoruiiara u nadmanusaTa, Ha-
HaIpe1 MOOT/STHO a CJIe]l TOBAa M B KOMOWHAIINS, KaToO ca M3IMOJI3BAaHN MOJICITUTE

MMpeACTaBCHU B IMPCAXOJHATa IJiaBa. HanpaBeHo € TBhJIKYBAaHC Ha OLCHCHHUTC



Mojienn 3a (aKTOPHUTE BIMSHMS U Ca HAMPABEHH MPOTHO3U C TAXHA MOMOII.
[IpunoxxeHUeTo0 Ha MOJCIHUTE € TMPEACTaBEHO KAaTo aJIrOPUTMU MHOTO
NeJaHTUYHO W HM3YepHaTesIHO, KOETO TMOoKa3Ba 4Ye JOKTOpAaHTa € 3alo3HaT B
JIETAlNIA ¢ MPAKTUYECKOTO MPUIIOKEHHUE Ha T€3U MOJIEIH.

B 3akmrouenwero ca  mpeAcTaBeHH — OOOOIIEHO — Haif-Ba)KHUTE

CbABbPIKATCIIHA U3BOJH OT U3CIICABAHCTO.

3. OueHka Ha MOJy4YeHUTE HAYYHH M HAYYHO-TIPUJIOKHH Pe3yaTaTH

TaknBa pe3ynTaTy ca HaJuLe U T€ MPOU3TUYAT OT YCHEIIHOTO PEIIaBaHe
Ha [MOCTAaBEHUTE B AucepTauuara 3agaun. Hsama ga ru n3dpossam noapoOHO, HO
UCKaM Jla 1I0COYa, Y€ Ta ca Ha BUCOKO PAaBHHUILE, KAKTO OT IVIEJHA TOYKA Ha
NpEICTaBEHUs] KOHIENTYaleH MOJEN 3a CTaTUCTUYECKU aHaiu3 Ha (PaKTOpHU
BIIMSIHUS, TaKa M Ha MPOBEACHUS EMIIMPUYEH aHAIIU3 U MOJIYYEHUTE Bb3 OCHOBA
Ha HETO ChABPIKATEIIHA U3BOIH U PE3YNTATH.

CuutaM d4Ye W3MNOJA3BAHUAT CTATHCTHYECKH WHCTPYMEHTApUYM €
J0CTaThUHO OOraT M HAIPpaBEHUTE Bb3 OCHOBA HA HETO ChABPIKATEIHH U3BOJM Ca
JNOCTaThYHU 3a INIOKPUBAaHE H3UCKBaHUATA 3a JUCEPTALlMOHEH Tpyx 3a

npuaobusane Ha OHC ,,nokTOp*.

4. OueHKa HAa HAYYHUTE U HAYYHO-TIPUJIOKHH MPHHOCH

JIOKTOpaHTBT € MOoCco4Ynia B aBTopedepara IIecT MpUHOCA, TPEACTaBEHU
o-A0J1y:

Pa3BuTa 1 cucremarusupana € TeOpeTUYHATa OCHOBA OTHOCHO pOJIsSITa Ha
OM3HeC KJIMMaTa KaTo BOJECII MHIMKATOP 3a MaKPOMKOHOMHUYECKaTa JTMHAMUKA,
KaTo € M3ACHEHA HeroBaTa Bpb3Ka C HKOHOMUYECKHS pacTex, Oe3paboTuIiaTa u
uH(pIAIUATAa B KOHTEKCTa HA CbBPEMEHHUTE HKOHOMUYECKH TCOPHH.

W3BbpiieH e moapoOeH omucatelieH aHaIn3 Ha JWHAMHUKAaTa Ha OW3HEC
KJIUMaTa, MKOHOMMYECKHS pacTex, Oe3paboturiata W wuHbIAUATA, KOUTO

ITIO3BOJIsIBa I/IIIGHTI/I(bI/IHI/IpaHC Ha OCHOBHUTC TCHACHINU, TUKJINYHN KoJeOaHus



CTPYKTYpHU W3MEHEHHS B PA3IJIEKIaHUS MEPUOJ U CIYKU KaTo €MIMpHUYHA
OCHOBA 32 MOCJIEABAI0TO UKOHOMETPHYHO MOJIETUPAHE.

[TpuiioskeH € KOMITJIEKCEH MKOHOMETPUYEH HHCTPYMEHTapUyM, BKIIIOYBAILL
VAR, VECM, ARDL, ARIMA u ARIMAX wMozeau, KOETO MO03BOJIsIBa
€JHOBPEMEHHO M3CJIEBAHE HA KPATKOCPOYHUTE JMHAMUYHH 3aBUCUMOCTH H
IOBJITOCPOYHUTE PABHOBECHH BPB3KUM MEXKAY pPA3TIEKIAHUTE MPOMEHIIUBH.
MeTof0NOTHYHUAT MOAXO0J € JOMBJIHEH 4pe3 pa3padOTBaHE Ha aBTOPCKHU
CTPYKTYpUpaHH alNTOpPUTMU OHArjeleHu dpe3 OJIOK-CXEMH, MPEeACTaBsIIIN
[OCJIEIOBATEIHOCTTA HAa HMKOHOMETPUYHHUS aHaJM3 — OT IOJArOTOBKaTa Ha
JAHHUTE W TECTBAHETO 3a CTAIMOHAPHOCT JI0 OLEHSABAHETO, AMArHOCTUKATA U
IPOTrHO3UPAHETO, KOETO IOBHIIABA IPO3PAYHOCTTA, BB3IPOM3BOIMMOCTTA U
IPWIOKUMOCTTA HA U3CIIEIBAHETO..

EMIupu4yHO € [0Ka3aHO HAJIMYMETO HA CTATUCTUYECKH 3HAYMMHU
KOMHTETPallMOHHU  BPB3KM  MEXJIy Ou3Hec KiIuMara M OCHOBHHUTE
MaKpOMKOHOMUYECKU Toka3aTenu — peasieH bBII, 6e3pabotuna m uHbaanus,
KaTo ca OLEHEHUM CBHOTBETHUTE MEXaHU3MU Ha MPHUCIOCOOSBAHE KbM
IBJIITOCPOYHO PAaBHOBECHE.

Upe3 mnpuiaraHe Ha UMITYJICHUTE pEAaKUMM M JEKOMIO3UIUS Ha
JUcrepcusitTa ca u3cieABaHU e(eKTUTe OT LIOKOBE B OM3HEC KiIMMara u
OCHOBHHUTE MAaKpPOMKOHOMHYECKH MOKa3aTelid BbPXy AMHAMHKATA Ha CAMHTE
MaKpOMKOHOMUYECKA MPOMEHJIMBU, KOETO TO3BOJISIBA MJCHTU(UIMpaHE Ha
KaHaJIWTE Ha MpeJaBaHe Ha IIOKOBETE M OLIEHKA Ha OTHOCUTEIHHS NPUHOC Ha
BCEKH (pakTop 3a (GOPMHUPAHETO HA HKOHOMHYECKUTE KOJIEOaHNs.

W3BbplIeHa € CpaBHHUTENHA OLEHKA Ha MPOrHO3HaTa TOYHOCT Ha
MKOHOMETPUYHUTE MOJIETH, KAKTO MTOMEXKIY UM, TaKa U CIPSMO MPOrHO3UTE Ha
BOJICIIH UHCTUTYIUU.

[orBbp:kaaBam Te3um mnpuHocu. CuurtaM, 4Ye T€ ca JOCTaThYHH 3a

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



5. Ounenka Ha NMyOJIUKALMHUTE MO JUCEPTALMSTA

JIOKTOpaHTHT € TOCOYMJI YETUpPU MyOJIMKAlMKM 10 Temara Ha
JTUCEPTAMOHHUS TPYJ — €/IHA CTaTHsS B HAYYHO CIIMCAHUE U TPU CaMOCTOSITCITHU
JOKJaga B HaydyHu KoHpepeHuu. C Te3u MyOJMKalMu JOKTOPAHTHT MOKPUBA

MUHHUMAJIHUTC HAYKOMCTPUYHHU N3UCKBAHUA 34 HY6J'II/IKaI_II/II/I KaTO OOKTOPAHT 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
HAYyYHO-TIPWJIOKHU TPUHOCH, KAKTO U MyOJMKAaUMUTE @O0 TeMara Ha

JIUACEPTAMOHHUS TPY.

7. KpurnuHu 0ejie’KKU, NPenopbKu U BHIPOCH

[Ipu BbTpetHOTO OOCHKTaHE B KaTeapaTa OsX HAMpaBHII KaTO PELIEH3EHT
HSIKOJIKO TIPETNOPBhKM KbM aBTOpa 3a MOA0OpsiBaHE Ha Aucepranusara. Te ce
OTHacsixa J0 npedopMylupaHe Ha 3arjlaBUE€TO, NPECTPYKTypUpaHE Ha
CBhABPKAHUETO, AKTyaJIM3UpaHe HAa MPOTHO3UTE M HEYAOOCTBOTO OT YECTUTE
MPENPATKA KbM NPUIOKEHUATA.

Cbc 3a10BOJICTBO MCKaM Jla OTOeeXa, Y€ BCUUYKU TE3U NPENopbKU ca
B3€TH TPEJBHJ OT aBTOpa MpPH OKOHYATETHOTO OGOpMsIHE Ha JUCEPTAIMSITA.
3aToBa HAMaM MOBEYE MPEMOPHKU U KPUTUUHU OCJICKKH, HO UMaM €IMH BBITPOC
KbM JIOKTOpaHTa. Toi € CBBP3aH ¢ KPUTEPUHUTE 3a U300p Ha Hail-T00Bp MOAeI
MIpY IPOTHO3UPAHE HA BPEMEBH PeJIOBE. ABTOPHT U3IMOJI3BA PA3IIMUYHA KPUTEPUU
3a Ta3W IeJ KaTo OCHOBHO TpaBu cpaBHeHHeTo ¢ MAPE / cpenna abcosnroTHa
mpolleHTHa Tpemika/. KakBu ca mpeauMmcTBaTa W HEAOCTATHIMTE HA TO3HU

KPUTEpU B CPABHEHHE C OCTAHAIIUTE?



8. 3akiroueHnue

[Topagu BCHYKO Ka3aHO IO-TOpe M MPEABUA IOJYYCHHUTE PE3YyITaTH H
OPUHOCH B JHCEpTalMATa CUMTaM, 4e Ha jgokropanta Tomop Jlroamuiio
BopucoB 3aciyxeHO Moxke Ja 0bJe MpHChAeHAa 00pa3oBaTelHATa U Hay4HA
CTeIEeH ,,JOKTOP™ 10 Hay4YHa CHEIUaNTHOCT ,,CTaTUCTHKA, AeMorpadus H

UKOHOMETpHS“ OT mpodecronanuo Hanpasienue ,, ikonomuka“ B YHCC-Codus

05.06.2026 r. J B0)1010 (C
I'p. Codus /mpod. B. T'oes/
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By: Prof. Dr. Valentin Dimitrov Goev
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Professional field 3.8 "Economics"

Scientific specialty "Statistics and Demography"

Regarding: Dissertation for awarding the educational and scientific degree
"PhD" in professional field 3.8 "Economics", scientific specialty "Statistics,

Demography and Econometrics™ at UNWE.

Author of the dissertation: Todor Lyudmilov Borisov

Dissertation title: STATISTICAL STUDY OF THE
IMPACT OF BUSINESS
CLIMATE ON MAIN
MACROECONOMIC
INDICATORS

Grounds for presenting the review: Order No. 1348/26.05.2026 of the Vice-
Rector for Research and Development at UNWE and Decision of the Jury from

its first meeting.

1. Information about the author of the dissertation

The author of the dissertation is a PhD candidate in independent training at the
Department of Statistics and Econometrics, enrolled by Order No. 10/06.01.2026
of the Rector of UNWE - Sofia. The candidate has successfully passed all

examinations related to the doctoral program. He completed his secondary



education at 10th Secondary School “Teodor Trayanov”, Sofia, in 2005. He
graduated with a Bachelor’s degree in “Statistics and Econometrics” at UNWE
in 2013, after which he obtained a Master’s degree in the same specialty in 2014.
He worked as a part-time assistant at the department during the periods 2013—
2018 and 2021-2022. He enjoys the respect of both students and academic staff.

2. General characteristics of the presented dissertation

The dissertation is structured into three chapters, an introduction and a
conclusion. Its total volume is 512 pages, of which 288 pages are main text, while
the rest consists of appendices and references.

The introduction correctly presents the object and subject of the research, the
aim and tasks, the main thesis of the study, as well as the principal hypotheses
subject to verification. The limitations of the research are also clearly outlined.
The relevance and necessity of the study are very well justified.

Chapters one and two are theoretical and methodological in orientation.
They present the theoretical foundations of the research and the methods and
approaches for analyzing the impact of business climate on key macroeconomic
indicators. The essence of the statistical methods and models used in the
subsequent third chapter (where the conducted empirical statistical analysis is
presented) is briefly outlined. The main statistical methods and models applied
are described, such as VAR models, ARDL, ARIMA and ARIMAX models.

Chapter three presents the empirical study of factor influences in dynamics.
Here, the relationships between business climate and economic growth (GDP),
unemployment and inflation are examined sequentially, first separately and then
in combination, using the models presented in the previous chapter. An
interpretation of the estimated models for factor influences is provided, and
forecasts are made using them. The application of the models is presented in the

form of algorithms in a very meticulous and comprehensive manner, which



demonstrates that the PhD candidate has detailed knowledge of their practical
application.
The conclusion summarizes the most important substantive findings of the

research.

3. Evaluation of the obtained scientific and applied research results

Such results are present and stem from the successful solution of the tasks set
in the dissertation. | will not list them in detail, but | would like to point out that
they are of a high level, both in terms of the presented conceptual model for
statistical analysis of factor influences and the conducted empirical analysis, as
well as the substantive conclusions and results obtained on its basis.

| consider that the applied statistical toolkit is sufficiently rich and that the
conclusions drawn from it are sufficient to meet the requirements for a

dissertation for obtaining the PhD degree.

4. Evaluation of scientific and applied contributions

The PhD candidate has identified six contributions in the abstract, presented
below:

The theoretical framework regarding the role of the business climate as a
leading indicator of macroeconomic dynamics has been further developed and
systematized, and its relationship with economic growth, unemployment and
inflation has been clarified in the context of contemporary economic theories.

A detailed descriptive analysis of the dynamics of the business climate,
economic growth, unemployment and inflation has been conducted, which allows
the identification of the main trends, cyclical fluctuations and structural changes
in the period under consideration and serves as an empirical basis for subsequent

econometric modeling.



A comprehensive econometric toolkit has been applied, including VAR,
VECM, ARDL, ARIMA and ARIMAX models, which allows for the
simultaneous examination of short-term dynamic relationships and long-term
equilibrium relationships between the variables under consideration. The
methodological approach is complemented by the development of author-
designed structured algorithms illustrated by block diagrams, presenting the
sequence of econometric analysis — from data preparation and stationarity testing
to estimation, diagnostics and forecasting, which enhances the transparency,
reproducibility and applicability of the research.

The existence of statistically significant cointegration relationships
between the business climate and the main macroeconomic indicators — real GDP,
unemployment and inflation — has been empirically demonstrated, and the
corresponding mechanisms of adjustment toward long-term equilibrium have
been evaluated.

Through the application of impulse response functions and variance
decomposition, the effects of shocks in the business climate and the main
macroeconomic indicators on the dynamics of the macroeconomic variables
themselves have been examined, which makes it possible to identify the channels
for the transmission of shocks and to assess the relative contribution of each factor
to the formation of economic fluctuations.

A comparative evaluation of the forecasting accuracy of the econometric
models has been carried out, both among themselves and in comparison with the
forecasts of leading institutions.

I confirm these contributions. | consider that they are sufficient to meet the
requirements for awarding the PhD degree.
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5. Evaluation of publications related to the dissertation

The PhD candidate has listed four publications related to the dissertation topic
—one article in a scientific journal and three independent conference papers. With
these publications, the PhD candidate meets the minimum scientometric

requirements for doctoral students at UNWE.

6. Evaluation of the abstract

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

related to the topic of the dissertation, are indicated.

7. Critical remarks, recommendations and questions

During the internal discussion in the department, | made, as a reviewer, several
recommendations to the author for improving the dissertation. These concerned
reformulating the title, restructuring the content, updating the forecasts and the
inconvenience caused by frequent references to the appendices.

| would like to note with satisfaction that all these recommendations have been
taken into account by the author in the final preparation of the dissertation.
Therefore, | have no further recommendations and critical remarks, but | have
one question to the PhD candidate. It is related to the criteria for selecting the best
model when forecasting time series. The author uses different criteria for this
purpose, primarily relying on MAPE (Mean Absolute Percentage Error). What
are the advantages and disadvantages of this criterion compared to the others?

8. Conclusion

11



Based on everything stated above and in view of the results and contributions
of the dissertation, | consider that the PhD candidate Todor Lyudmilov Borisov
should rightfully be awarded the educational and scientific degree “PhD” in the
scientific specialty “Statistics, Demography and Econometrics” within the

professional field “Economics” at UNWE — Sofia.

05.06.2026 Signature: .........cooviiiiiiiiiiiii,
Sofia [Prof. V. Goev/
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