YHUBEPCUTET 3A HAITMOHAJIHO 1 CBETOBHO CTOITAHCTBO

CTAHOBHUIIE

Ot:  0oy. 0.n. Anexcanowvp L{eemanos Haiioenos,
Vuueepcumem 3a HayuoHanno u c6emogHO CMOnaHcmeo,
Loyenm no nayuna cneyuannocm ,, Cmamucmuka u demozpagus

OTHOCHO: JuCepTallMOHEH TPY] 3a MPUCHKIaHE HAa 00pa30BaTe/IHA U HAy4YHA
CTENECH LLAOKTOP* 10 Hayuwa cneyuainocm ,,Cmamucmuka,
uxonomempus u demoepagpus ‘B YHCC.

ABTOp Ha ucepTaliMoHHUs Tpy: Tooop Jlroomunos bopucos

Tema Ha nucepTanMoHHUs TPYH: ,, Cmamucmuuecko uzcieo8ane Ha 8IUAHUEO
Ha OuzHec KIUMAmMa 6bpX)y OCHOBHU MAKPOUKOHOMUUECKU
noxkazamenu ‘

OcHnoeanue 3a MMpeACTaBsAHC Ha CTAHOBUIICTO: YUYAaCTHUC B CbCTaBa HA HAYYHOTO

Kypd 1O 3allMTa Ha JAUCEPTAlMOHHUS TPYA  ChIVIACHO  3aroBe]
Ne1348/26.05.2026 r. Ha Pextopa na YHCC.

1. Undopmanus 3a q1ucepTanTa

HuceprantsT ce e oOy4aBajd MO JOKTOpCKa TporpamMa KbM
,, Cmamucmuxa u ukonomempus‘‘, gaxynmem ,,IIpunoscna ungopmamuxa u
cmamucmuka“ Ha YHCC, mno mnayuna cneyuarnocm ,,Cmamucmuxa,
uKoHomempusi u oemocpaghus“, cbriacHo 3armoBen Ha 3am.-pextopa mo HUJ]
Ha YHCC Nel10/06.01.2026 r. O0y4eHHETO € OCBIIECTBEHO B c60000Ha hopMa
npe3 nepuona aexkemepu 2025 r. — mait 2026 T.

2. O0ma xapakTepuCTHKA HA NMpeACTABEHUs JUCEPTALMOHEH TPY/]

[IpencraBeHusT nucepTanmoHeH TPy € ¢ 06 odeM ot 517 crangapTHU
cTpanuny, OT Kkouto: 391 cTpaHuIM BKIIIOYBAT: CIUCHK C QUTYPUTE,
M3TOI3BaHN ChKpAIIEHHUs, TIPEITOBOP, BhBEJCHUE, TPU TJIABU U 3aKIIIOUCHHE, a
B octaHaiure 119 ca momecrenu: m3mos3Bana nutepatypa (13 crtp.) m 152
npunoxenns (112 ctp.).



BbB BBBeIeHHETO € 00OCHOBaHAa HEOOXOIMMOCTTA OT 3aAbI00YCHO
U3CcJeIBaHe Ha BpB3KaTa MEXAy OW3HEC KIMMaTa U MaKpPOMKOHOMHYECKUTE
noka3atenu. JlepuHUpaHU ca KOPEKTHO: Te3aTa, IIeNTa, 3aJauyuTe, OOCKTHT,
NpeaIMeThT, OOXBaThbT M XWIIOTE3WTe Ha wu3cienBaHero. llocoueHu ca u
OTpaHWYEHUSATA HA MTPOBEICHOTO OT JJOKTOPAaHTa M3CJICIBaHE.

B IIepBa r7aBa ca pasriieqaHd OCHOBHUTE TEOPETUYHH TIOJOKEHUS
(chUTHOCT, U3MEPHUTENH, BUIOBE W T.H.), Kacaelly OW3HeC KiIuMmaTa W OM3HEC
nukbia. HampaBeH e u 3ampia0odeH mpersien Ha Bpb3KaTa MEXIy Ou3HeEC
KJIMMaTa ¥ OW3HeC NUKbJIA. B Tasu riaBa ca omucaHd HAKPATKO TECOPETUIHHS
MOJEN Ha M3CIEJBAHETO, OCHOBHUTE XWIIOTE3W Ha  H3CJIEIBAHETO,
JOMyCKaHUsiITAa Ha W3CIEAOBaTeNs, H3CIeoBaTeJICKaTa paMKa U KpaTka
nH(opMaIs 3a OCHOBHHUTE METOAM 3a aHalM3, W3IOJ3BAaHM B IPOCKTa Ha
JCepTaIHsL.

Btopa rmaBa e mocBeTeHa Ha CBHIIHOCTTA M OCOOCHOCTHTE Ha
JTUHAMUYHUTE penoBe. B rmaBara moapoOHO ca pas3riejJaHd KOMIIOHEHTUTE Ha
TO3U CHenu@UUeH TUI CTATUCTUYECKH JIaHHU, KaKTO U €TalmuTe B aHaIM3a U
MojenupaHeTo uM. CreruanHo MSCTO € OTJEICHO Ha METOJUTE 3a U3CIIC/IBAHE
Ha 3aBUCHMMOCTHU IpU JWHaMU4YHUTE penoBe, B T.4. ARDL-moxenure, VAR-
MOJIENIUTE, MOJEIMPAHETO HAa  3aBUCUMOCTH TMpPH  H3IOJI3BaHE  Ha
aBTOPETPECUOHEH WHTErpUpaH MOJIE] Ha IUTB3Tallld C€ CPEIHHU C E€K30TCHHHU
MPOMEHJIMBH, TMOJXOAWTE 3a TNpEeMaxBaHE Ha CE30HHOCTTAa, MpOBEpKaTa 3a
CTallUOHAPHOCT, U300pPHT Ha ONTHUMaJeH OpoW JaroBe, MNpoBEpKaTra 3a
KOWHTETPAIMs ¥ MHOTO JIPYTH.

Tpera rmaBa € c emMmupUYHa HACOYEHOCT W B Hes ca pas3rieaaHu
MOCJICTOBATETHO: TIOCTPOSIBAHETO HA CBHIIOCTABUMH JWHAMHYHHA PEIOBE,
OTHCATCIIHUAT aHAJIW3 Ha OCHOBHUTE MAaKPOMKOHOMHYECKH TIOKa3aTeld 3a
OusHec kiMMara B bbiarapus, KakTo ¥ MOJETUPAHETO W MPOTHO3UPAHETO Ha
MaKpOMKOHOMHYECKH 3aBHUCHUMOCTH 4YpEe3 BEKTOPEH aBTOPETPECHOHEH MOJIET,
aBTOPETPECUOHEH MOJIE] CbC pa3Npe/elieH JIaroBeé W aBTOPETPECHOHEH
WHTErpUpaH MOJIe] Ha TUTH3TalllU CE CPEJIHU C €K30T€HHU MMPOMEHIIUBH. | TaBaTta
3aBBpIIBA C OIEHKA U CBIOCTaBKa Ha TMPOTHO3HHUTE pE3yJTaTh C
WHCTUTYIIMOHAIIHU TIPOTHO3H.

JlucepTallMOHHUAT TPYyA 3aBBbpIIBA ChC 3aKIIOUYECHHE, 0000I1aBaio
OCHOBHHTE M3BOJM OT IIPOBEICHOTO OT JMCEPTAaHTa U3CIICIBAHE.

3. OueHka Ha MOJy4eHUTe HAYYHH M HAYYHO-TIPUJIOKHH Pe3yaTaTH
B cBos Tpya, AuCEPTaHTHT YCIEHWIHO € H3CJIEIBAI MHOIOACIEKTHUS
npo0isieM, Kacaell CTaTUCTHYECKOTO H3CJEeABaHE Ha BIMSHHETO Ha OU3HEC
KJIUMaTa BbPXYy OCHOBHU MaKpOMKOHOMHYECKH IOKa3zaTeian B  bwirapus.
OcHoBHAaTa LIeJ1 Ha U3CIEABAHETO € MOCTUTHATA, & CBBP3AaHUTE C HEs 3a/1auu ca



U3MBJIHCHU, W3I0JI3BaliKK aJICKBaTHA M HAy4YHO-0OOCHOBaHa METOOJIOTHS.
Hayuynara ,MHCBHJI“ Ha aBTOpa € SCHO H3JI0KE€HAa M JIECHO IIpOCiIeauMa.
bescnopHu ca mocTKeHUsITa Ha TUCEPTAHTa, CBbP3aHU ¢ HAYYHO-TIPUIIOKHUTE
pe3yJTatud B pa3paboTkaTa, pa3KpHBallld HOBH CIEHU(UKHA HA H3CJICIBAHOTO
»IBJICHHAE", CBIICBPEMEHHO, IMOJIUIATEHU C BHCOKA ,,]103a° €MIUPUYHH
JIOKa3aTeIICTBA.

4. OueHKa HA HAYYHUTE U HAYYHO-TIPUJI0KHH MPHUHOCH
OT pasriaenanusi JUCEPTAlMOHEH TPyJ, MoraT jAa OBbJaT HalpaBeHH
CJIIE€AHUTE U3BOJAU OTHOCHO HAYYHUTE U HAYYHO-TIPUIOKHUTE MPUHOCHU

e (CucremMaTu3UpaHW ca TEOPETUYHUTE OCHOBHH, Kacaellyd poJisita Ha
Ou3Hec KiIMMaTa KaTro BOJEN] WHIUKATOP 3a MaKpOMKOHOMHYEcKaTa
JUHAMHUKA, KaTO € M3ACHEHa M HeroBara Bpb3Ka C HMKOHOMHYECKHS
pacTex, Oe3paboTuiiata U UHQIANMUITA B KOHTEKCTa HA CHBPEMEHHUTE
UKOHOMHYECKH TEOPUHU.

o Unentudunmpanu ca OCHOBHUTE TEHICHIMU, ITUKIUYHU KOJCOaAHUS U
CTPYKTYpHM HM3MEHEHHUS B JUMHAMHKaTa Ha OW3HEC KJIUMara,
MKOHOMHMYECKUSI  pacTex, Oe3pabotuiiata W  uHIANUATa 1Ope3
pasriekaaHus MEepuoj, KOUTO CIIyXKaT KaTO OCHOBA 3a MOCJEABAIIOTO
MKOHOMETPUYHO MOJICITUPAHE.

o IlpwioxkeH € KOMIUIEKCEH HWKOHOMETPUUEH HMHCTPYMEHTapUyM,
BximouBanl: VAR, VECM, ARDL, ARIMA u ARIMAX mozenu, KOeTo
MO3BOJISIBA €JHOBPEMEHHO H3CJIe/IBAHE HA KPATKOCPOUHUTE JUHAMUYHU
3aBUCUMOCTH U JBJTOCPOYHHUTE  PABHOBECHU  BPB3KH  MEXKIY
pasrieKIaHUTE MPOMEHIIUBH.

e Pa3paboTeHu ca aBTOPCKH QJITOPUTMH, OHArJEJACHU 4pe3 OJIOK-CXEeMH,
PEACTABSIIHN IMOCIEIOBATEIHOCTTa HA UKOHOMETPUYHUS aHAIIU3.

e EMmupuyHO € [0Ka3aHO HAJWYMETO HAa CTATUCTUYECKH 3HAYUMU
KOMHTETPAlIMOHHU BPB3KM MEXKIy OH3HEC KIMMaTa W OCHOBHHTE
MaKpOUKOHOMUYECKH MOKA3aTENH.

e 3zcnenBanu ca eexkTuTe OT IIOKOBE B OM3HEC KJIMMaTa U OCHOBHUTE
MaKpOMKOHOMUYECKH TIOKa3aTeIu BBPXY JWHAMHKATa Ha CaMUTe
MaKpOUKOHOMHUYECKH TMPOMEHJIMBU 4Ype3 TpujaraHe Ha HUMITYJICHUTE
peaKIuy U JEKOMIO3UIIUSI Ha TUCTIEPCUSTA.

e ll3BbpilicHa € CpaBHUTEIHA OlLICHKA Ha MPOrHO3HATa TOYHOCT Ha
WKOHOMETPUYHHUTE MOJIEIN, KaKTO TOMEXKIYy WM, Taka U CIPSIMO
MIPOTHO3UTE HA BOJEUIN UHCTUTYLIHH.



5. Ouenka Ha NMyOJUKALMHUTE MO IUCEPTALMSTA

ABTOpBT Ha JAMcCepTalusATa € mpeactaBuia 1 crarvs, MyOJMKyBaHa B
OBJITapCKO HAy4YHO M3JIaHWEe W 3 Opos JOKJIaJHW, TTOMECTeHH B COOPHUIIM OT
Hay4YHU KOH(EepeHIMr B cTpaHaTa. [lyOnukanuutre KopecnoHAUpaT HABJIHO C
TeMaTa Ha JUCEPTAllMOHHUS TPYA W OTpa3siBaT pa3JIMYHU AacleKkTH OT
u3cienoBaTelckara  paboTa Ha  JUMCEepTaHTa, Karo  crooMaraT  3a
MONYJISIPU3UPAHETO U Ccpejl IMUpoKaTa myOJrKa.

6. Ouenka Ha aBTopedepara

ABTopedepaThT 0Tpa3siBa MIBJIHO U TOYHO, KAKTO B CTPYKTYpPHO, TaKa U B
CBhABPKATEIIHO OTHOILLIEHHE, IUCEPTALMOHHUS TPyA M HAyYHO-IIPUIOKHUTE
IIPUHOCH B HETO.

7. KputuuHu 0esie:KKH, NPeNOpPbKH U BbIPOCH

[lopamu axkTUBHOTO MH ydYacTHE€ B KaTeApPEHUTE OOCHKIAHUA Ha
JTUCEPTAIIMOHHUSA TPYJ 4Ype3 TMPEeJOCTaBIHETO Ha TEKYIId OENek KU U
OPEenopbKU, HSIMaM JOMBJIHUTEITHU BBIPOCU WU KPUTHKUA KbM JTUCEpPTaHTA.
[TocnenHUAT € OTpa3uil HAITbJIHO BCHYKO, KOETO € OMJI0 U3UCKAaHO OT HErO.

8. 3akJiouenue

JlucepTanMOHHHAT Tpyd Ha Tema: ,,CTaTUCTHYECKO H3CIEABAHE HA
BIIMSHUETO Ha OW3HEC KiIMMaTa BbPXY OCHOBHUM MAaKPOMKOHOMHYECKHU
MoKa3zaTenu TMpeACTaBisiBA 3aIbJI00YEHO HAY4YHO U HAYYHO-TPUIIOKHO
U3CIIe[[BaHe, KOETO MpPEACTaBsd JOKTOpPaHTa KaTO 3aBbpUIEH H3CIIEI0BATEN.
TpyasT e pa3paboTeH B CBHOTBETCTBUE C HOPMATUBHUTE M3UCKBAHUS 3a
OpUCHXKIaHe Ha 00pa3oBaTeIHa U Hay4Ha CTENeH ,,JOKTOP, OTpa3eHH B 3aKOHa
3a pa3BUTHE Ha aKaJIeMUYHUs cbCTaB B PenyOnvka brarapus u Ha [IpaBunnuka
32 HETOBOTO ITPUJIOKEHUE.

B 3akiroueHne ¢ OrJieJl KauecTBOTO Ha NPEIJIOKEHHS THCEPTAlOHEH
Tpya, yOeneHo wu3pa3sBaM CTAaHOBUINE CHU ,3a“ TMPUCHKIAHETO Ha
oOpa3zoBarenHaTa W Hay4yHa CTeleH ,JOKTOp® MO HayyHa CHIEHHATHOCT
,CTaTucTuKa, uKOHOMeTpus u aemorpadus’ Ha Tonop JlronmMunos bopucos.

29.05.2026 r. HMommuc: ...oovveeeei ..
rp. Codus



STATEMENT

From: assoc. prof. Alexander Tsvetanov Naydenov, ScD;

University of National and World Economy;

Associate Professor in the scientific specialty "Statistics and
Demography".

About: dissertation work for awarding the educational and scientific degree
""doctor™" in "Statistics, econometrics and demography" at UNSS.

Author of the dissertation work: Todor Lyudmilov Borisov

Dissertation topic: "Statistical analysis of the impact of business climate on
key macroeconomic indicators "

Reason for presenting the opinion: participation in the composition of the
scientific jury for the defense of the dissertation according to Order No.
Ne1348/26.05.2026 of the Rector of the UNSS.

1. Information about the author of the dissertation work

The dissertation candidate studied under the doctoral program at the
"Statistics and Econometrics”, Faculty of "Applied Informatics and Statistics"
of the UNWE, in the scientific specialty "Statistics, Econometrics and
Demography”, in accordance with the Order of the Vice-Rector for Research
and Development of the UNWE No. 10/06.01.2026. The training was carried
out in a free form during the period December 2025 - May 2026.

2. General characteristics of the presented dissertation

The submitted dissertation work has a total volume of 517 standard
pages, of which: 391 pages include: a list of figures, abbreviations used, a
preface, an introduction, three chapters and a conclusion, and the remaining 119
pages include: used literature (13 pages) and 152 appendices (112 pages).

The introduction justifies the need for an in-depth study of the
relationship between the business climate and macroeconomic indicators. The
following are correctly defined: the thesis, goal, objectives, object, subject,
scope and hypotheses of the study. The limitations of the study conducted by
the doctoral student are also indicated.

The first chapter examines the main theoretical positions (essence,
measures, types, etc.) concerning the business climate and the business cycle.



An in-depth review of the relationship between the business climate and the
business cycle is also made. This chapter briefly describes the theoretical model
of the study, the main hypotheses of the study, the researcher's assumptions, the
research framework and brief information about the main methods of analysis
used in the dissertation project.

The second chapter is devoted to the nature the features of the time
series. The chapter examines in detail the components of this specific type of
statistical data, as well as the stages in their analysis and modeling. A special
place is devoted to the methods for studying dependencies in time series,
including ARDL models, VAR models, modeling of dependencies using an
autoregressive integrated model of moving averages with exogenous variables,
approaches to removing seasonality, checking for stationarity, choosing the
optimal number of lags, checking for cointegration and many others.

The third chapter is empirically oriented and successively examines: the
construction of comparable time series, the descriptive analysis of the main
macroeconomic indicators of the business climate in Bulgaria, as well as the
modeling and forecasting of macroeconomic dependencies using a vector
autoregressive model, an autoregressive model with distributed lags and an
autoregressive integrated model of moving averages with exogenous variables.
The chapter ends with an evaluation and comparison of the forecast results with
institutional forecasts.

The dissertation ends with a conclusion summarizing the main
conclusions from the research conducted.

3. Evaluation of the obtained scientific and applied scientific results

In his work, the dissertation candidate has successfully studied the multi-
faceted problem concerning the statistical study of the influence of the business
climate on the main macroeconomic indicators in Bulgaria. The main goal of
the study has been achieved, and the tasks related to it have been fulfilled, using
an adequate and scientifically-based methodology. The scientific “thought" of
the author is clearly stated and easily traceable. The achievements of the
dissertation candidate related to the scientific-applied results in the
development, revealing new specifics of the studied "phenomenon”, at the same
time, supported by a high "dose" of empirical evidence are indisputable.

4. Evaluation of scientific and scientific-applied contributions

From the considered dissertation work, the following conclusions can be
drawn regarding the scientific and scientific-applied contributions:

» The theoretical fundamentals concerning the role of the business
climate as a leading indicator of macroeconomic dynamics have been



systematized, and its relationship with economic growth, unemployment and
inflation in the context of modern economic theories has been clarified.

» The main trends, cyclical fluctuations and structural changes in the
dynamics of the business climate, economic growth, unemployment and
inflation during the period under consideration have been identified, which
serve as the basis for subsequent econometric modeling.

* A complex econometric toolkit has been applied, including: VAR,
VECM, ARDL, ARIMA and ARIMAX models, which allows for the
simultaneous study of short-term dynamic dependencies and long-term
equilibrium relationships between the variables under consideration.

« Authorial algorithms have been developed, illustrated by flowcharts
presenting the sequence of econometric analysis.

* The existence of statistically significant cointegration relationships
between the business climate and the main macroeconomic indicators has been
empirically proven.

* The effects of shocks in the business climate and the main
macroeconomic indicators on the dynamics of the macroeconomic variables
themselves have been studied by applying the impulse responses and dispersion
decomposition.

» A comparative assessment of the forecast accuracy of the econometric
models has been carried out, both among themselves and against the forecasts
of leading institutions.

5. Evaluation of the dissertation publications

The author of the dissertation has presented 1 article published in a
Bulgarian scientific magazine and 3 reports included in proceedings of
scientific conferences in the country. The publications fully correspond to the
topic of the dissertation and reflect various aspects of the dissertation's research
work, helping to popularize it among the general public.

6. Evaluation of the abstract
The abstract fully and accurately reflects, both structurally and in content,
the dissertation and the scientific and applied contributions therein.

7. Critical remarks, recommendations, and questions

Due to my active participation in the departmental discussions of the
dissertation by providing current notes and recommendations, | have no
additional questions or criticisms of the dissertation. The latter has fully
reflected everything that was required.



8. Conclusion

The dissertation work on the topic: "Statistical analysis of the impact of
business climate on key macroeconomic indicators” represents an in-depth
scientific and scientific-applied study that presents the author as an
accomplished researcher. The work has been developed in accordance with the
legal requirements for awarding the educational and scientific “PhD” degree,
reflected in the Law on the Development of the Academic Staff in the Republic
of Bulgaria and the Regulations for its application.

In conclusion and in the view of the quality of the proposed dissertation
work, | confidently express my opinion "'in favor™ of awarding the educational
and scientific degree "doctor" (PhD) in the scientific specialty "Statistics,
Econometrics and Demography™ to Todor Lyudmilov Borisov.

29.05.2026 r., Signature:.............cco.e....
Sofia



