Pe3oMeTa Ha perjeH3UpPaHHUTE MO/ TMKALMH Ha 0B/ITAPCKU U aHIVIMMCKH e3UK Ha
A-p AHpapeu BacuneB

MOHOFQ&Q)I/I‘IHO nu3cjieaABaHe (xaﬁnmnagnoneﬂ prgl

Bacunes, Angpeit (2022) Cmpame2auyecku Moodeau Ha msp20o8usl 8 YC/A08Usl HA NPOMEKYUOHU3BM,
Aganrapp [Iprma

Kuurara w3csiefiBa BBIIPOCH OT 00/1aCTTa Ha MO/Ie/TMPaHeTo Ha BhHIITHATA ThPrOBUS TIPH
Ha/IMUMeTO Ha CTpaTeruuecky B3aMMOOTHOIIIeHUs. Pa3riexxjaT ce cUTyaluu, TIpy KOUTO Ha
HSIKOM OT Ma3apuTe ThProBUSITa Ce MPOBEX/a B yC/IOBUS Ha pa3nuHu (OpMHU Ha
MPOTeKLMOHM3bM. [IpeficTaBeHN ca aHa/IM3U Ha IMHAMUKaTa Ha LleHUTe 3a TaKhBa MOjIe/iu U
pa3uHu (HOPMYTMPOBKH, 000011]aBaIly MTpe//I0’KeHUTe TTOCTAaHOBKU. KHurara e
rpejHa3HayeHa OCHOBHO 3a NpodeCHOHaIUCTH, 3aHMMaBall[y Ce C BBIIPOCU OT TeOpUsiTa Ha
THPrOBCKUTE B3aMMOOTHOIIIEHUS] U UKOHOMHAYECKOTO MOZe/iMpaHe.

B rnaBa 1 e HanpaBeH mpervie] Ha iMTeparypa, CBbp3aHa C U3C/eiBAHUTE NTOCTaHOBKHU.
[IpesncraBeHy ca pa3nMuUHYM NIPUIOKEHUST HA TEOPUSI HA UTPUTE B KOHTEKCTa Ha
Me>X/[yHapoZiHaTa ThpProBUs, pasryieZlaHy ca MPUMePH 3a MOZeJI Ha Na3apHU CTPYKTYpPH, B
KOUTO y4acTBaT orpaHrueH Opoii KyryBauu U ca 00Ch/ieHH K/TF0UOBY HallpaB/IeHus B
AMHAMUYHOTO MOJle/TMpaHe Ha BbHIIHOTbPIOBCKUTE B3aUMOOTHOLLEHUSI.

['maBa 2 mpezcTaBs MOJieJ1 C IMTb/IHA 3all[MTa Ha MeCTHUS MOTpebuTes, TIpU KOWTO ThProBUsiTa
ce OCBIIeCTBsIBA B YC/IOBUSI Ha TEOPETUKO-UIPOBO B3auMojielicTBre. JInHaMUKara e
BbBe/leHa C TTOMOII[Ta eK30TeHHO MPaBU/IO 3a U3MeHeHHe Ha LieHUTe, KOeTo MoxXe Aa Obie
3anMcaHo B IWCKPETHO WX HelpeKbCHATo BpeMe. [Toka3aHu ca pe3ynTaru 3a
ChLLeCTBYBaHETO U CTPYKTypaTa Ha paBHOBecusiTa 1o Halil u 3a TUMoBeTe MHAMUKa Ha
L|eHUTe, KOUTO Ce I10JlyyaBaT [Py pa3/IMuHU apameTpu3aliui Ha Mo/ea.

B m1aBa 3 ce pa3riiexkzia BapuaHT Ha MO/ieJia OT I71aBa 2, PU KOWTO MeCTHUSIT MOTpeOuTesn
¥Ma YacTHYHa 3alllUTa, h3pas3sBallla ce BbB Bb3MOKHOCTTA MPUOPUTETHO [la 3aKyIH CaMo
orpezie/ieHa 4acT OT HaJIMYHOTO KOJMYeCTBO CTOKA. [JoKa3aHO e ChieCTBYBaHeTO Ha
paBHOBecHe 1o Haiii, pasrniejaHa e CTpyKTypaTa Ha paBHOBeCUsITa U e h3c/ie/iBaHa
JMHAMMKaTa Ha LleHUTe B JUCKPETHO BpeMe.

['naBa 4 npeyiara BapyaHTH 3a pa3lIUpsiBaHe U AOITbJBaHe Ha MOJle/IuTe OT MpeAXOqHUTe
riaBu. PasriesjaHu ca 3a/jauM ChC CTOXaCTUUeH eJleMeHT, TIOCTaHOBKa Ha 00i11ia 3a/jaua 3a
C/yuasi Ha TioBeye OT /iBa PerMOHa, KaKTo U (DOPMY/TMPOBKY Ha OMTUMH3al[MOHHU 3a/1auM 3a
TIPOM3BOIUTE/INTE B MO/lefla. [71aBaTa 3aBbpIiiBa C 00CHK/JaHe Ha Pa3/InuHU TTOHSTHUS 3a
paBHOBeCHe, IPUIOKEeHW B KOHTEKCTa Ha pasrvielaHiTe MOJe/H.

Strategic models of trade under protectionism

The book explores issues in the field of foreign trade modeling in the presence of strategic
relationships. It studies situations, where in some of the markets trade takes place under
various forms of protectionism. Analyzes of the dynamics of prices for such models and



various formulations extending the proposed formulations are presented. The book is
intended primarily for professionals studing trade theory and economic modeling.

Chapter 1 reviews the literature related to the studied formulations. Various applications of
game theory in the context of international trade are presented, examples of models of
market structures involving a limited number of buyers are considered, and key areas in the
dynamic modeling of foreign trade relations are discussed.

Chapter 2 presents a model with full protection of the local consumer, in which trade takes
place in the context of a game-theoretic interaction. Dynamics is introduced using an
exogenous price setting rule, which can be defined in discrete or continuous time. Results
for the existence and structure of Nash equilibria and for the types of price dynamics that
are obtained with different parameters of the model are presented.

Chapter 3 discusses a variation of the model in Chapter 2, in which the local consumer has
partial protection, manifested as the possibility of priority access to a certain part of the
available quantity of goods. The existence of Nash equilibrium is proved, the structure of
equilibria is considered and the dynamics of prices in discrete time is studied.

Chapter 4 offers options for expanding and supplementing the models in the previous
chapters. Problems with a stochastic element, a definition of a general problem for the case
of more than two regions, as well as formulations of optimization problems for the
producers in the model are considered. The chapter concludes with a discussion of various
equilibrium concepts applied in the context of the models considered.

MOHOFQ&Q)I/I‘IHO nu3cjieaBaHe ma:mmmo OT OCHOBHUA Xaﬁl/IJII/[TaHI/IOHEH prg!

Bacunes, Auppeti, Kanosia I'anes, Jlrobomup [InmutpoB, Pamuiia CumeoHoBa-I"aHeBa, [TeHuo
Muxnes, ['abpuena Kanvbauesa, EmMunust Y3yHosa (2014) H32omesiHe Ha cpeOHOCPOUHU U
0®/120CPOUHU NPO2HO3U 3a pa38UMuUemo Ha na3apa Ha mpyoa u nompebHocmume om 3HaHus U
ymeHus 8 beaeapusi. MMHHCTEPCTBO Ha TPy/Za U coljaaHara rnonuruka, Obegunenue ,,CMAPT*
(Hoema, Curma Xet, @oHparmst Ha Ou3Heca 3a obpa3zoBanue), Codust

OtrpaBHa TeMa B MeTOZ,0/IOTUYHATa YacCT Ha U3C/Ie/IBaHeTO e IperyiefibT Ha
ChILeCTBYBALMTe BOZELY ITPAaKTUKU MIPU MOZIe/IMPaHe Y TPOrHO3MpaHe pa3BUTHETO Ha
nasapa Ha Tpyza B EC u crpanute-unenku, Ascrpanus v CAIL. Ha BTopo mscTO e
HarpaBeH Iiperyie/; Ha Ha/IMUHUTe JaHHU 3a ThbPCEeHeTO U IpejjiaraHeTo Ha TpyZ. Ha Tpeto
MSICTO e HarlpaBeHo OIMCcaHWe Ha TeOpeTHYHAaTa paMKa Ha /jBaTa OCHOBHH 0/10Ka Ha Moziena
3a CPeJHOCPOYHO U [JBATOCPOYHO MPOrHO3MpaHe, KaKTO Y Ha BK/IFOUEHUTe MOZY/IU B
Mo/iefa, B T.U. Ha aTOPUTMHUYHATa paMKa 3a UJeHTU(PUIIMPAHeTO Ha CTPYKTYPHUTE
avcbanaHcH Ha ra3apa Ha TpyZa. Tyk e aprymeHTHpaH u300pbT Ha OCHOBHU MTOCTAHOBKU B
Mo/ieJia ¥ e HarlpaBeHa 0O0CHOBKA U TIpe/iCTaBsiHe Ha coTyepHaTa peaau3alius Ha
OCHOBHHTe JBa O/10Ka B Moziesia U OTAe/iHuTe Moymu. OmrcaHa e MeTo/[0/IoTHsiTa Ha
MoO/leJla ¥ HaulHa Ha HeroBoTO IpujiaraHe, BKIFOUUTE/HO e HallpaBeHOo OIUCaHue Ha
ypaBHEHUATA U TTapaMeTpUTe, ChbAbPKally Ce B eMITMPUUHUS MOZe/I U OTIMCaHUe Ha




H3I10/I3BaHUTE CTATUCTUYECKU OdHHH. Omnucanu ca U3M0/A3BaHUTE ,Z[EMOFpa(bCKI/I,
MaKDOHUKOHOMHWYECKHN YU CEKTOPHU IMTPOTHO3U, Bb3TIPUETUTE JOITYyCKAHUA U XUTIOTE3U.

AHanmUTHYHAaTa YacT ChAbp)Ka MHGOpPMALYs 3a TeH/IeHI[MUTe B PAa3BUTHETO Ha Ta3apa 3a
neproga 2014-2028 1. 061110 3a UIKOHOMHKAaTa, 110 00pa30BaTe/IHU CTeTeHH, T10
WKOHOMUYECKH JeHHOCTH, TI0 TIPoheCHH, 1o perMoHH U 110 1o/1. [IpecTaBeHu ca U
CTPYKTYpHHUTe AucOanaHCH (CBPbXaHTa)KUPAHOCT, HEJJ03aeTOCT U CTPYKTYPHU ZieDULTUTH)
KaTo OCHOBHUAT (DOKYC e TIOCTaBeH BbPXY AucOamaHcHTe 110 0O6pa3oBaresiHa CTereH U
MKOHOMHUUECKU IeMTHOCTH.

Preparation of medium-term and long-term forecasts for the development of the labor
market and the needs for knowledge and skills in Bulgaria

The main topic in the methodological part of the study is the review of the main practices in
modeling and forecasting the development of the labor market in the EU and its Member
States, Australia and the United States. Secondly, an overview of the available data on labor
supply and demand is carried out. Thirdly, a description of the theoretical framework of the
two main blocks of the model for medium-term and long-term forecasting, as well as the
modules included in the model, incl. of the algorithmic framework for the identification of
structural imbalances in the labor market is presented. Here the choice of the general setup
of the model is motivated and a justification and presentation of the software
implementation of the two main blocks in the model and the individual modules is provided.
The methodology of the model and its application are described, including a description of
the equations and parameters contained in the empirical model and a description of the
statistical data used. The corresponding demographic, macroeconomic and sectoral
forecasts, adopted assumptions and hypotheses are presented.

The analytical part decribes the trends in the market development for the period 2014-2028
in total for the economy, by educational degrees, by economic activities, by professions, by
regions and by gender. Structural imbalances (overemployment, underemployment and
structural deficits) are also presented, with a focus on the imbalances by education degrees
and by economic activities.

Cratuu u JAOKJ/Id/IA, HyﬁJII/IKyBaHI/l B peggepnpa}m U UHACKCUDAHU HAYYHHU U3TdHUA

Iordanov, Iordan V., Andrey A. Vassilev (2007) Optimal relocation strategies for spatially mobile
consumers, Comptes rendus de I'Acad bul. Sci., 60(11), 1163-1166

We develop a model of the behaviour of a dynamically optimizing economic agent who
makes consumption-saving and spatial relocation decisions. We formulate an existence
result for the model, derive the necessary conditions for optimality and study the behaviour
of the economic agent in the case of a wage distribution with a single maximum.

OnTHMa/THU CTPaTeruy 3a NPUABIKBaHe 3a MPOCTPAHCTBEHO MOOM/THH MOTPeduTe/ !



Pa3paboTeH e Mozie/1 Ha TIOBE/IeHUETO Ha AMHAMUYHO ONITUMH3UPAIl] NKOHOMHYECKH areHr,
KOWTO B3eMa pellieHus 3a 1oTpebieHre U CrieCcTsiBaHe ¥ IMTPOCTPAaHCTBEHO TIpeMeCTBaHe.
dopmMynupaH e pe3y/Tar 3a ChIlleCTByBaHe Ha pellleHre Ha Mo/jiefia, U3BefleHH ca
HeoOXOIMMH YC/IOBUS 38 ONITUMATHOCT U € U3C/IeJBaHO TI0BeJJeHNeTO Ha MKOHOMUYe CKHUST
areHT TP pa3mpeziesieHre Ha paboTHaTa 3aruiata ¢ eJUHUYeH MaKCUMYM.

Iordanov, Iordan V., Andrey A. Vassilev (2012) The stabilizing role of fiscal policy rules under the
Bulgarian currency board arrangement, Comptes rendus de I'Acad bul. Sci., 65(11), 1499-1506

We develop a dynamic general equilibrium model for a small open economy with a currency
board arrangement taking into account the specifics of the Bulgarian economy. Using
numerical simulations, we study the potential for stabilizing the economy by conducting
fiscal policy based on fiscal rules.

Crabuim3upaniara po/isi Ha (PMCKa/ITHUTe MpaBUWIa B Pe)XMMa Ha 0b/ITapPCKUs mapuyeH
ChBeT

Pa3paboTeH e frHaMHUeH MoZesl Ha 001[0TO paBHOBeCHe 3a MaJika OTBOpPeHa MKOHOMUKA B
PEKHM Ha TapuyeH ChBeT, KaTo e oTJeTeHa crieljudurKkaTra Ha Obirapckata MKoHoMHKa. C
TIOMOIIITa Ha YMC/IeHH CUMYJIal{iK e W3C/ie/iBaH MOTeHIMATbT 3a CTabu3rpaHe Ha
WKOHOMUKaTa upe3 MpoBek/jaHe Ha (rcKaHa Mo/IMTHKA, OCHOBaHA Ha (hMCKa/IHU TIpaBUIA.

Iordanov, Iordan V., Andrey A. Vassilev (2014) Extending a small open economy model to a
multi-regional setting: domestic output determination, Comptes rendus de I'Acad bul. Sci., 67(12),
1621-1628.

We report results from a modification of a small open economy model by Gali and
Monacelli which extends their model to the case of several regions (monetary unions). The
results provide a generalized representation of domestic output as a function of domestic
and foreign prices and exchange rates, using an alternative index form that ensures explicit
dimensionality consistency.

060611[EH MoO/je/1 Hd MdJ/IKd 0OTBOP€Hd HKOHOMHMKA 3d MHOTOpEruoHad/iHa Cpeaa:
orpeae/igsHe HAa BbTPELIHOTO IMMPOU3BOJACTBO

[IpencraBAT ce pe3ynTaty oT MoAW(dUKaLIUS Ha MO/ie/la Ha MaJika OTBOpeHa UKOHOMMUKA Ha
'ami 1 MoHauesnu, Kouto ro 060011aBar 3a cyTydast Ha HIKOJIKO pervoHa (TTapuuHy ChHO3M).
PesynratuTe ripefyiarat 0600611ieHO Tpe/icTaBsiHe Ha BETPEIIIHOTO MTPOU3BOACTBO KaTo
(YHKIMS OT BETPELIHUTE U Uy>KJeCTPaHHUTe LIeHW 1 0OMeHHH KypCOBe, KaTo Ce U3I0/13Ba
aJiTepHaTUBHA UH/leKCHA (hopMa, KOSITO B SIBEH BUJ, OCUTYPsiBa ChIIaCyBaHOCT Ha
pa3MepHOCTHTe Ha pa3/InyHUTe CTOKHU.



Iordanov, lordan V., Andrey A. Vassilev (2017) Strategic trade between two regions with
partial local consumer protection — General setup and Nash equilibria, AIP Conference
Proceedings 1910, 020012, DOI: https://doi.org/10.1063/1.5013949

We construct a model of the trade relations between two regions for the case when the
trading entities (consumers) compete for a scarce good and there is an element of strategic
interdependence in the trading process. Additionally, local consumers enjoy partial
protection in the form of guaranteed access to a part of the locally-supplied quantity of the
good. The model is formulated for the general asymmetric case, where the two regions
differ in terms of parameters such as income, size of the local market supply, degree of
protection and transportation costs. For this general model we establish the existence of
Nash equilibria and obtain their form as a function of the model parameters, producing a
typology of the equilibria. This is a required step in order to rigorously study various types
of price dynamics for the model.

Crparernuecka ThProBusi MeXAY /iBa PermoHa ¢ YaCTUYHA 3all[UTAa HA MECTHUTE
norpedure/n — o6mia opMy/IMpoBKa M paBHOBecue o Hamm

[edrHrpaH e Mozes1 Ha TBPrOBCKUA OTHOLLIEHUS] MEX/y /IBa PETMOHA 3a Cjlyyvasi, Korato
TBPrOBCKHTE CyOeKTH (ToTpeduTesnn) ce KOHKYPHPAT 3a CTOKA C OTPaHWYeHO Mpe/ijiaraHe v
VMa eJIeMeHT Ha CTpaTernuecka B3auM03aBUCHMOCT B Thproeusta. OCBeH TOBa MeCTHUTE
notpeburTesM Ce MoJI3BaT C YaCTUYHA 3alllyMTa Mo (jopMaTa Ha rapaHTHPaH J0CTBII 10 YacT
OT MeCTHO Ha/IMYHOTO KOJIMYECTBO CTOKa. MojesrbT e hopMy/upaH 3a 001i[usi aciMeTpuueH
C/lydaid, TIpy KOWTO [iBaTa perroHa ce pa3/jinuaBar 1o fapaMeTpy KaTo Z0X0/l, pa3Mep Ha
Tpe/ijlaraHeTo Ha MeCTHUS Ta3ap, CTeTleH Ha 3alljiuTa U TPAHCTIOPTHU Pa3XoAu. 3a TO3U 00i]
Mo/ie/l e yCTaHOBEHO ChllleCTByBaHETO Ha paBHOBecHs Mo Haill, kaTo Te ca moyueHu KaTo
GyHKIMS OT TapaMeTpUTe Ha MOZe/ia, Cb3/laBalikKu TUIIOJIOTUSI Ha paBHOBecHsTa. ToBa e
HeoOX0MMO, 3a /ia Ce W3C/eJBar JOCTaTbUHO CTPOTO pa3/MYHKTE BU/OBe IWHAMUKA Ha
L|eHUTe B MOJea.

Iordanov, lordan, Andrey Vassilev (2018) A Computational Approach to Teaching the IS-
LM Model, International Conference on High Technology for Sustainable Development
(HiTech), DOI: https://doi.org/10.1109/HiTech.2018.8566441

We present a computational tool that aids the teaching of the popular macroeconomic IS-
LM model. The tool presents the constituent parts of the model and allows the study of their
properties in isolation. It also illustrates how these components are combined in the
complete model and what are the resulting aggregate properties. Thanks to the
implementation in [Python in the Jupyter Notebook, the model can be explored interactively
in both graphical and numerical modes.

M3unc/ivTesieH OAX0A KBbM IpenojaBaHe Ha mopesna IS-LM

[IpencraBeH e U3UMC/IMTeNIeH UHCTPYMEHT, KOUTO MOATIOMara rpernojaBaHeTo Ha
MOMYJISIPHUSL MAaKPOUKOHOMUUeCKU Moges [S-LM. VHCTpyMeHTBT NpeficTaBs CbCTaBHUTE
4yacTy Ha MoZie/ia ¥ TI03BOJIsIBa U3C/Ie/IBAHETO HA TEXHUTEe CBOWCTBA MOOTAeHO. Tol ChLo



TaKa WIIOCTPUPA KaK Te3: KOMIIOHEHTH Ca KOMOWHUPAHU B I[I/I0CTHUS MOJIe/T ¥ KaKBH Ca
ToJ/TyueHHTe CBOMCTBA Ha ChBKYITHO HUBO. biarofjapeHue Ha peanu3aijusita B [Python B
Jupyter Notebook, MozesT Moxe /1a Ob/ie M3C/Ie/[BaH UHTEPAKTUBHO KAaKTO B TpaduueH,
TakKa U B YMCJIOB PEXKUM.

Lazarova, Meglena, Svetoslav Markov, Andrey Vassilev (2020) On Some Classes of
Growth Functions and Their Links to Reaction Network Theory, AMiTaNS'20, AIP CP
2302 (American Institute of Physics, Melville, NY), paper 080004

In this work we study some characteristics of sigmoidal growth functions that are solutions
to dynamical systems induced by reaction networks. The studied dynamical systems are
close to the Gompertzian and logistic type growth models. Apart from the growing species,
the considered reaction networks involve additional decaying species interpreted as
environmental resource(s). Using reaction network theory approach, we formulate several
modifications/generalizations of the classic logistic Verhulst model, borrowing ideas from
the reaction network formulation of the Gompertz model. Our study of the monotonicity
order-preservation properties of the model solutions is supported by numerical computations
and graphical visualizations. We also attempt a classification of the reaction networks
inducing growth-decay models based on the types of the elementary reactions incorporated
in these networks.

BbpxXy HAKOM K/1acoBe (DyHKIIMU Ha PacTe)X U TeXHUTe BPB3KHU C TeOpHATa Ha
peaKkIHOHHUTE MPeXH

B Ta3u pabora ce u3yyaBaTr HIKOM XapaKTePUCTUKUA Ha CUTMOUZATHUTe (PYHKIIUU Ha
pacTesX, KOWTO Ca pellleHrs] Ha MHAMUYHN CUCTEMHU, MOPOJEHU OT peaKLIMOHHH MPEXHU.
W3cnepBanuTe AUHAMUUHU CUCTeMU ca O/TM3KH [0 MofenuTe Ha ['OMIIepLioB 1 JIOTUCTHYEH
TUn pactexx. OCBeH pacTALIM BUI0Be, pa3Ie)XJaHUTe PeaKLIMOHHU MPeKU BKJ/IFOUBAT
JOMTbJTHUTE/IHA HaMaJisiBallli BU/I0Be, UHTepPIIpeTUPaHy KaTo pecypc(U) Ha OKOJIHaTa cpeja.
C u3non3BaHe Ha MOAX0/A Ha TeOpUsATa Ha PeakL[MOHHUTe MPEeXHU ca (POpMy/IMpaHUu HIKOJKO
MoaurKarmn/o60061eHrsT Ha KilacudeCcKust IOTUCTUYeH MoZiesT Ha BepxyricT, 3auMcTBaiku
uJien oT (popMy/IMpOBKaTa Ha peakLJMOHHAaTa Mpeska Ha ['omneprioBust Mmogen. V3cieaBaHeTo
Ha CBOMCTBArTa 3a 3ara3BaHe Ha MOpsiZJKoBaTa MOHOTOHHOCT Ha pelleHUsiTa Ha Moziesia ce
TIOJKPeTIsi C UYNC/IeHU CUMY/IaLUY U rpauuHy Bu3dyanusaiuu. HarpaBeH e v onuT 3a
K/1acu(rKaLys Ha peakLIMOHHUTE MPeXXH, MOPaKJallii MO/ C pacTeXX U pasmna/, Bb3
OCHOBaTa Ha BU/IOBeTe eJleMeHTapHU pPeakLiK, BK/IFOUeH! B T€3U MPEeXH.

Lazarova, Meglena, Svetoslav Markov, Andrey Vassilev (2021) Dynamical Systems
Induced by Reaction Networks with Application to Epidemiological Outbreaks,
AMiTaNS'21, accepted




We discuss several familiar dynamical systems induced by reaction networks used for the
modeling and simulation of epidemiological outbreaks. We are especially interested in
dynamical systems that are generated by reaction networks including specific basic
reactions such as exponential radioactive decay, logistic or Gompertz growth, etc. We
explain how reaction networks are “translated” into systems of ODEs. We then formulate
certain mathematical properties of the solutions to these dynamical systems and visualize
these solutions. We finally present a computational framework for estimating systems of
ODE:s induced by reaction networks. The main purpose of our work is to demonstrate the
practical use of reaction networks in construction of mathematical models describing the
time evolution of epidemiological processes.

JIMHAaMUYHH CHCTEeMH, NOPO/ieHN 0T PeaKI{MOHHHU MPeXXH, C NPU/I0KeHHe KbM
enuieMUYHH B3pHBOBe

Pasrnenanu ca HSIKOJIKO U3BECTHU JMHAMHWYHY CUCTEMU, ITOPOJEHHU OT PeaKL[MOHHU MPEXH,
M3M0/13BaHM 3a MOJle/IMpaHe ¥ CUMYyJaliis Ha enuieMUYHM B3prBoBe. CrieliiaJHO BHUMaHue
e OTZie/IeHO Ha JMHaMUYHUTe CUCTeMH, KOUTO Ce TeHeprpar OT PeakKLiMOHHU MPeXH,
BKJIFOUMTE/IHO CHelU(MYHA OCHOBHU PeakKL[M1 KaTo eKCIIOHeHLIMaleH paj0akTUBEH
pasnaf, JIOruCcThuueH Wi l'omrieprioB pactex U T.H. [IoKa3aHO e Kak peakljMOHHUTE MPeXU
ce ,,TIPEBEXKJAT“ B CCTeMH OT 00MKHOBeHH Audeperrasay ypaBHenus (OY). Cren ToBa
ca (hopMy/IMpaHy HSIKOM MaTeMaTUueCKH CBOKCTBA Ha pelleHusiTa Ha Te3r AUHAMUUHU
CUCTeMH U Ca BU3ya/llu3upaHu pelleHusTa. Hakpas e ripeZictaBeHa U3UKMC/IMTe/IHA PAMKa 3a
oLieHsiBaHe Ha cuctemu oT O/1Y, nopofeHu OT peakLMOHHU Mpexku. OCHOBHATa 1je/1 Ha
pa3paboTkaTa e /ja ce IeMOHCTPUpA MPAaKTHUeCKOTO U3MO/I3BaHe Ha PeaKLIMOHHUTE MPeXu
TIIpU U3rPakJaHeTo Ha MaTeMaTHU4yeCKU MOJe/H, ONMCBALLY eBOJIIOLUATa Ha

eI eMHAOIOTUYHUTE TIPOLIeECH BbB BpEMETO.

Cratuu u JAOK/Id/iA, H!ﬁJII/IKyBﬂHI/I B Hepeggepnpann HU31dHUA C HAYYHO PDENE€H3PAHE

Iordanov, lordan V., Stoyan V. Stoyanov, Andrey A. Vassilev (2004) Price dynamics in a
two region model with strategic interaction, Proceedings of the Spring Conference of the
Union of Bulgarian Mathematicians, 144-149

The paper develops a strategic model of trade between two regions in which, depending on
the relation among output, financial resources and transportation costs, the adjustment of
prices towards an equilibrium is studied. We derive conditions on the relations among
output and financial resources which produce different types of Nash equilibria, as well as
the price paths obtained in the process of converging toward an equilibrium.

JIuHaMHKa Ha LieHHTe B Mo/ie/1 Ha CTpPaTeruyecko B3auMoJeCcTBHEe MeXAY ABa
peruoHa

CrartusTta pa3paboTBa cTpaTernueCcKyd Mofiesl Ha ThPrOBUsATA MEXK/Y [iBa pETUOHA, B KOWUTO B
3aBUCUMOCT OT OTHOLLEHUETO MeXAy TIPOM3BO/CTBO, TPAHCIIOPTHU Pa3Xxo/u U (PMHaHCOBU
pecypcu ce U3csie[Ba NMpoLeChT Ha U3MeHeHWe Ha LIeHWUTe TIPU CXOJUMOCTTa UM KbM
paBHOBecHe. VI3Be/leHU ca yC/I0BUS 3a BDb3KUTE MEX/y TTPOU3BOACTBOTO U (PMHAHCOBUTE



pecypcH, Ipy KOUTO Ce TI0/TyyaBaT pa3/IMuHy BH0Be paBHOBecusi o Hat. Criijo Taka ca
M3Be/leHH TPAeKTOPHUTe 3a L{eHWTe, TI0/yYeHH B TIpoLieca Ha JOCTUraHe Ha paBHOBecCHe.

Vassilev, Andrey A. (2005) No-arbitrage conditions for systems of fixed exchange rates,
Proceedings of the Spring Conference of the Union of Bulgarian Mathematicians, 208-212

This paper analyzes the issue of eliminating arbitrage opportunities in systems of countries
with mutually fixed exchange rates. On the basis of graph-theoretic tools we suggest a

method for calculating exchange rates that do not allow arbitrage. We also provide a means
for checking whether a particular set of exchange rates gives rise to arbitrage opportunities.

Y c/10BHs 3a OTCHCTBHE Ha apOMTPaXx 3a cicTeMH ¢ (UKCHPAHU Ba/IyTHH KypCoBe

CratusTa aHa/IM3Mpa BhIIPOCaA 3a e/ITMMHUHUpPaHe Ha Bb3MOXXHOCTH 3a apOUTPaXk B CUCTEMU
OT CTPaHU C BaJlyTHU KYPCOBE, KOUTO Ca (pUKCUpaHM e/IHU CIIpsiMo Apyry. Ha ocHoBaTa Ha
WHCTPYMEHTapHUyM OT TeOpHs Ha rpaduTe e Tpe/i/Io’KeH MeTO/, 3a M3UUC/IsIBaHe Ha
BaJIyTHUTe KypCOBe, KOWTO He MO3BO/IsBaT apobuTpaxk. lajieH e HauWH Jja ce TIpOBepsiBa Jaiu
KOHKpeTeH Habop OT Ba/lyTHU KypPCOBe OCTaBsl Bb3MOKHOCTH Jja Ob/ie OChIIleCTBeH
apouTpax.

Vassilev, Andrey A., Iordan V. Iordanov, Stoyan V. Stoyanov (2005) A strategic model of
trade between two regions with continuous-time price dynamics, Comptes rendus de I'Acad
bul. Sci. , 58(4), 361-366

The present work analyzes a two-region trade model featuring game-theoretic interactions
between the representative consumers for the respective regions. Starting from a closed-
form derivation of the Nash equilibria for the model, we study the dynamics of prices in
continuous time. We derive the equilibrium points for the dynamic system and graphically
illustrate the behaviour of prices.

CTpaTternueck Mojie/1 Ha THProBUsl MeXK/{y /JBa PerHoHa C AHHAMMKA Ha I[€HHUTE B
HeNnpeKbCHATO BpeMe

Hacrosiiata pabora aHamm3upa MoJies1 Ha ThPTrOBUsI MEXKY /IBa PeTMOHa, BK/IIOYBALL]
TeOpPeTUKO-UTPOBY B3aUMO/IENCTBUSI MeX/1y Mpe/ICTaBUTe/THUTE MTOTpeOUTeu ot
CbOTBEeTHHTe peroHU. Ha ocHOBara Ha U3Be/leHH B sIBeH BH/J, paBHOBecHs 1o Harn 3a
MoZiena ce M3yvaBa JMiHaMUKara Ha LileHUTe B HellpeKbCHaTo Bpeme. [lomyuasar ce
pPaBHOBeCHUTe TOYKM Ha JUHAMUYHATA CUCTeMa U Ce WII0CTpUpa rpaMyHo MOBeJieHHeTo Ha
LieHUTe.

Vassilev, Andrey A. (2006) Location decisions in problems of intertemporal consumption,
Proceedings of the Spring Conference of the Union of Bulgarian Mathematicians, 309-314

The present work develops a model of the intertemporal consumption/saving decisions of a
consumer attempting to find an optimal location in economic space subject to relocation



costs. The paper discusses possible modifications of the model and presents a computational
approach to its solution. We use the model to illustrate the type of behaviour obtained for
different spatial locations and relocation costs.

PemreHusi 3a pa3mno/iokeHrue B MPOCTPAHCTBOTO B MHAMUYHY 3a/ia4¥ HAa MOTPeouTe/Isi

Hacrosiiata pabora mpe/iara JMHaMUUeH MO/ieJT Ha pellleHusITa 3a oTpebsieHye 1
CriecTsiBaHe, B3eMaHU OT MOTpebuTes, KOWTO ce CTpeMHU /la HaMepH ONTUMAJTHO TI0/I0XKeH e
B MKOHOMHYeCKOTO TIPOCTPAHCTBO TIPYU Ha/IMUKe Ha Pa3XOAHU T10 TPeMeCTBaHeTo.
Pa3paboTkara pa3miexx/ja BapuaHTH 3a MOJUGHUIpaHe Ha Mo/iesia | Tipejijiara
W34YUCIUTe/THA peanr3aliys Ha pellieHreTo My. Mo/ieTbT ce U3M0/I3Ba, 3a Aa Ob/e
WIIOCTPUPAH TUIIA TIOBeJileHNe, KOWTO Ce MoJsiydaBa Mpy pa3/InyHU TTO3ULIUY B
MIPOCTPAHCTBOTO U Pa3XOZHU IO NpeMeCTBaHe.

Iordanov, lordan V., Andrey A. Vassilev (2007) Existence of solutions in a class of
dynamic spatial consumption models, Proceedings of the Spring Conference of the Union
of Bulgarian Mathematicians, 252-256

We investigate the existence of solutions to a class of economic models that feature a
dynamically optimizing consumer who makes both consumption and spatial location
(migration) decisions. We show that under certain assumptions a solution to the model
exists.

CoilecTByBaHe Ha pellleHHe HA e/JUH KJIac 0T JHHAMHUYHH MPOCTPAHCTBeHH MO/e/TH Ha
noTpeod/ieHue

B paborara ce pa3riex/a BbIIpoca 3a ChIlleCTByBaHe Ha pellleHus 3a e/IUH Kjac OT
WKOHOMUYECKH MOJIeJTH C ToTpebuTes, pelliaBall] AMHaMHUYHA ONITUMHK3alMOHHA 3a/jaua, B
KOSITO Ce TIpaBy U300p Ha TOTpeb/IeHNeTO U Ha TI0JIOXKEHHUETO B TIPOCTPAHCTBOTO
(murpauus). [JokasBa ce, e Mpy Onpe/ie/ieH! JOMYyCKaHUs ChIeCTByBa pellleHre Ha
Mojerna.

Brayanoyv, Iliya, Iordan Iordanov, Andrey Vassilev (2010) Spatial relocation decisions of
dynamically optimizing consumers in two-dimensional economic space, International
Journal of Technology, Modeling and Management , 1(1), 75-84

The paper develops a model of the behaviour of a dynamically optimizing economic agent
who makes consumption-saving and spatial relocation decisions in two-dimensional
economic space. The existence of a solution is proved and necessary conditions for
optimality are derived along with some interesting model properties. Specific



parameterizations of the model are studied numerically, reaching the conclusion that
relocation in economic space generally takes place along a nonlinear trajectory emerging
from a tradeoff between the wage earned, the size of the relocation costs and the disutility
arising from habit formation.

Peurenus 3a MNPOCTPAHCTBEHO IIpeME€CTBAHE HA JTUHAMHAYHO OIITTUMU3HUPALIA
HOTpeﬁlflTe.ﬂI/l B ABYU3MEPHO UKOHOMHUUYECKO ITPOCTPAHCTBO

CrartusTa TipeicTaBs MO/ie/T Ha TIOBeZieHre Ha JUHAMUYHO ONTUMH3UPAIl] MKOHOMUYe CKU
areHT, KOWTO B3eMa peIlleHus 3a CIieCcTsBaHe U MoTpeb/ieHre U MPOCTPaHCTBEHO
TpeMeCTBaHe B JByU3MepHO HKOHOMUUECKO MMPOCTPAHCTBO. [JoKa3Ba ce ChIeCTBYBAaHETO Ha
pellieHNe U Ce U3BeXKJaT HeoOXOAUMHUTE YCIOBHS 3a OITUMAIHOCT 3ae/JHO C HSIKOU
WMHTePeCHH CBOMCTBA Ha Mofena. M30paHu rapameTpu3aliii Ha Mofiesna ce u3cjieBar
YHC/IeHO, KaTo Ce CTUTa /10 3aK/IF0UeHHeTO, Ue TIPeMeCTBaHeTO B MKOHOMHUECKOTO
TIPOCTPAHCTBO OOMKHOBEHO Ce M3BBPIIIBA 110 HeJTMHeHa TPaeKTOpHsi, TopoieHa OT
ThpCeHeTO Ha OasaHC MeXkay 3apaboTeHaTa 3arjiata, pa3Mepa Ha pa3Xo/uTe 3a rpeMecTBaHe
Y HaMaJIsIBaHeTO Ha I10JIe3HOCTTa, TPOU3TUYAIL0 OT (POPMHUPAHETO Ha HABUK.

Iordanov, Iordan, Andrey Vassilev (2011) Notes on the solution of dynamic optimization
problems with explicit controls in discrete-time economic models, Proceedings of the
Spring Conference of the Union of Bulgarian Mathematicians, 187-192

In the paper methods of solving discrete-time infinite-horizon dynamic optimization
problems with explicit controls are studied. It is provided a justification of a solution
procedure based on a Lagrangian formulation that is frequently applied to such problems in
the economics literature. Necessary conditions for optimality are derived on the basis of the
Bellman equation and sufficient conditions for optimality are provided under assumptions
commonly employed in economics.

benexkun BBPXY p€llIdBAHETO HA JUHAMHUYHU OIITUMU3AIIMOHHH 3d/1d9U C ABHHU
yYipaB/1eHUA B UKOHOMHUYE€CKH MOA€E/IN C JMCKPETHO BpeMe

B paborara ce u3ceBaT MeTOZAM 3a pelllaBaHeTO Ha 3a/jaul Ha ONTUMATHOTO YIIPaB/ieHHE B
JVICKPETHO BpeMe C Oe3KpaeH XOPH30HT U SIBHU yTipaB/ieHus. [lafeHa e 000CHOBKa Ha e/iHa
npolie/iypa 3a pelllaBaHe Ha TaKMBa 3a/jauu, 0a3rvpaHa Ha MHOXKWTe/IX Ha JlarpaHi, KOsiTo
yecTo ce yrnoTpeOsiBa B MKOHOMUUeCKaTa JiuTepatypa. V3BeieHr ca HeO6X0UMUTe yCIOBUS
3a ONITUMA/THOCT Ha 0a3aTa Ha ypaBHeHUs1 Ha besiMaH U ca puBeJjeH! AOCTaThbUHU YC/IOBUS
3a ONTHMMAJIHOCT TPU [JOMyCKaHUsl, KOUTO YeCTO Ce U3IM0/I3BaT B MKOHOMKKATa.

Anppeii Bacunes, Mernena Jlazaposa (2016) Mogen Ha Majika OTBOpeHa MKOHOMUKA B
yCJIOBHSI Ha TIapUU€eH ChBET-COPTyepeH MHCTPYMEHT 3a MHTepaKTUBHO oOyueHwue ¢ Jupyter
Notebook, HaijroHnanHa HayuHa KoH(epeH1us ,,[Iprio)keHre Ha MaTeMaTHKara,
CTaTUCTUKATa U UHGOPMaI[MOHHUTEe TeXHOJIOTUU 3a MoJie/iipaHe Ha UKOHOMUYEeCKU U
6usHec nporiecu”, M3mparencku komruiekc-YHCC, Codwus, 114-123
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B pa3pabotkaTa ce pa3sriexzja copTyepeH HHCTPYMEHT 3a UHTePaKTUBHO 00yueHue, C
TIOMOIIITa Ha KOMTO Ce Mpe/CTaBsi U U3C/ie/[Ba CTUIN3UPAH MaKPOMKOHOMUYECKH MO/iesT Ha
(byHKLMOHMpaHeToO Ha Majlka OTBOPeHa MKOHOMHKA B YC/IOBUSTA Ha IMapyueH ChHBeT,
aflarTpaH KbM 0cobeHOCTHTe Ha ObArapckaTta MKOHOMUKA. IHCTPYMEHTHT e peavi3upaH
Ha Jupyter Notebook c simpo IPython u pabotu B pamkuTe Ha cTaHZapTeH yeb Opay3np.
H3rion3BaHeTo Ha Ta3u Iiat¢opMa 1Mo3BosisiBa U3c/e[BaHe Ha e()eKTUTe OT pa3IuyHU
IIIOKOBe ¥ KOMOWHAI[MY OT ITapaMeTPH BbPXY TTOBEJeHNETO Ha MOZesia, KaTo ChIeBPEMEHHO
TIPaBU ZIOCTBITHY 3a 0OyuaBaliyTe ce MeXaHU3MUTe Ha MO/iesia v Io[poOHOCTHUTE T10
coTyepHaTa UM peanu3aliysl.

A model of small open economy under a currency board arrangement - software tool
for interactive learning using the Jupyter Notebook

The paper examines a software tool for interactive learning, which is used to present and
study a stylized macroeconomic model of a small open economy under a currency board
arrangement, adapted to the specifics of the Bulgarian economy. The tool is implemented in
the Jupyter Notebook with IPython core and works within a standard web browser. The use
of this platform allows the study of the effects of various shocks and combinations of
parameters on the behavior of the model, while making available to students the
mechanisms of the model and the details of their software implementation.

Iordanov, Iordan V., Andrey A. Vassilev (2017) Strategic trade with partial local consumer
protection, Proceedings of the 46th Spring Conference of the Union of Bulgarian
Mathematicians, 181-186

The paper presents a strategic model of the trade relations between two countries. Local
consumers have preferential access to a part of the available quantity of the traded good on
the home market. Depending on the outcome of the trade, prices are adjusted over time to
correct for excess supply or demand. Using numerical simulations implemented in
IPython/Jupyter Notebook, we establish that the model is capable of generating diverse
types of price dynamics, including degenerate (zero price) outcomes and cyclicality.

CTpaTEI‘l/l‘-IECKa THProBud C YaCTUYHA 3dIIUTd Hd MECTHHUTE HOTPEGI/ITEJII/I

B crartusTa ce pa3paboTBa cTpaTernyecku Mojiesl Ha TbPrOBCKUTe OTHOIIIEHUSI MEXKY JBe
cTpaHu. MecTHHTe TIoTpebuTe/M uMar npedepeHIvaieH JOCTBIT 10 YaCT OT HaTMUHOTO
KOJIMYECTBO OT ThPryBaHaTa CTOKa Ha BbTPeLIHHU na3ap. B 3aBUCUMOCT OT pe3ysrara OT
THPrOBUATA LIEHUTE Ce TIPOMEHST, TaKa 4e /1a KODUTpaT HeCbOTBETCTBUSITA MEXY ThbpCeHe
v nipejarade. C MOMOIIITa Ha YMC/IEHH CUMY/aluu, peanusupadu Ha [Python/Jupyter
Notebook, ce moka3Ba, ue Mo/ie/TbT € B ChbCTOSIHUE Jla TeHepupa pa3Hoobpa3Hu hopmMu Ha
JIMHaMUKa Ha 1|eHWTe, BK/IFOUUTE/THO U3PO/IeHH ChCTOSTHUSA (C HY/IeBY LleHW) Y Pa3/TMUHU
LIMK/TMYHU PeXKVMU.

Iordanov, Iordan V., Andrey A. Vassilev (2017) Teaching the Solow growth model — an
interactive approach via IPython in the Jupyter Notebook, Fourteenth International
Scientific Conference "Development of Higher Schools in the Context of European
Requirements for Quality of Education Services", International Business School, 553-560
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The Solow model is one of the staples of classical growth theory which is typically taught in
a graphically-oriented manner to economics undergraduates because of the relatively high
mathematical requirements associated with a formal exposition. In this paper we propose an
upgrade of the graphical approach to the Solow model by developing an interactive software
application that helps students get acquainted with the main properties of the model. The
application is implemented in Python on the basis of the IPython kernel for the Jupyter
Notebook. This approach hides the implementation details from the typical user while still
allowing advanced students to access the application internals and learn from the underlying
program code.

IIpenogaBaHe Ha Moje/ia Ha pacTexx Ha Co/ioy — MHTepaKTHBeH nmojxoA upe3 IPython B
Jupyter Notebook

MogensT Ha Cosloy e eZjuH OT CTaHJapTHUTE eJleMeHTH Ha K/lachuecKaTa Teopus Ha
pacTexxa, KOWTo 0OMKHOBEHO Ce MperiofiaBa 1o rpadryHoO OPUeHTHPAaH HauuH Ha CTYAeHTH
110 UKOHOMHUKA, I0paJii OTHOCUTE/THO BUCOKUTe MaTeMaTrhueCKU U3UCKBaHUs, CBbP3aHU C
dbopmanHOTO My U3nOXKeHUe. B Ta3u cTatusi ce mpejjiara HaArpaxzaaHe Ha rpaUUHUs
noaxof KbM Mojiesia Ha Conoy upe3 pa3paboTBaHe Ha MHTePAaKTUBHO CO(TyepHO
TIpUJIOKEHHME, KOeTO TIoMara Ha CTy[leHTUTe Jia Ce 3ar03HasT C OCHOBHUTE CBOMCTBA Ha
Mogesna. [IpunoskeHrero e peanusvpano B Python Ha 6a3ara Ha sipoto [Python 3a Jupyter
Notebook. To3u nogxof, ckprBa MoApoOHOCTUTE 3a TIpU/IaraHeTo OT CTaHZAPTHUS
noTpeduTe/1, KaTo ChIlleBPEMEHHO /laBa Bb3MO)KHOCT Ha TI0-Harpe{Ha/u CTYZeHTH Jja
[IOCTBITBAT CKpUTATa peaan3alysi Ha TIPUI0XKEHUEeTO U [la Ce y4aT OT CbOTBETHUS
TIporpameH Koz,

Iordanov, lordan, Andrey Vassilev (2017) Strategic Trade Between Two Countries—
Exploring the Case of Partial Local Consumer Protection, Serdica Journal of Computing,
11(1), 31-43

The paper develops a dynamic model of trade between two countries where the trading
entities interact in a strategic context. Consumers in both countries are endowed with certain
incomes and try to acquire as much as possible of the quantities available on the markets.
Consumers have privileged access to some of the good supplied locally, a form of partial
local protection. Over time, prices are adjusted to respond to the outcomes of trading. For
this setup, we prove the existence of Nash equilibria and simulate the model numerically in
Python to illustrate the possibility of obtaining different types of price dynamics depending
on the price adjustment rule used.

CTpaTEI‘l/l‘IECKa THProBud MeXJy AB€ CTPAHU — U3C/I€JBAHE Hd CJIyddd C YaCTUUYHA
3dllliTAd HA MeCTHHUA HOTpEﬁI/ITEJI

CrartusTa pa3paboTBa JUHAMHUUEH MO/Ie/T Ha ThPTOBHUSI MEX/Y B IbP>KaBH, KbJI€TO
TBPrOBCKUTE CYOEKTH CH B3aMMO/IeHCTBAT B CTpaTernuecky KOHTEKCT. IToTpebuTenvTe u B
JIBeTe CTpaHU pa3IioJiarar C orpezie/ieH! J0X0U U Ce ONUTBAT /la IPUI00OUST KOJIKOTO e

12



Bb3MOKHO TIOBeue OT Ha/IMYHUTE Ha Tla3apuTe Konndectsa. [Torpebutenvre nmart
TIPYBUJIETMPOBAH /IOCTHII [I0 YaCT OT CTOKaTa, KOSITO e Tpe/ijlaraHa Ha MeCTHUS Ta3ap, KOeTo
npeficTaB/siBa popMa Ha YaCTHYHA MeCTHa 3aluTa. LleHuTe ce mpoMeHST BbB BpeMeTO, B
CbOTBETCTBHE C pe3y/TaTuTe OT ThbProBUsTa. 3a Ta3u (POPMY/IUPOBKA Ce JOKa3Ba
ChLLeCTBYBaHETO Ha paBHOBecHs 1o Hai v ce cumynupa moziensT uncieHo B Python, 3a ga
Ce WIKCTPYpa Bb3MOXKHOCTTA 3a TI0/Iy4YaBaHe Ha pa3/IMuHU BU/IOBe IMHAMUKa Ha L|eHUTe B
3aBUCUMOCT OT MU3M0/I3BaHOTO MPABUJIO 3a KOPEeKLIYs Ha 1jeHara.

Ca yauu, H¥6JII/IK¥BHHI/I B HEQEQ]}EQI/I[!HHI/I N31aHUA C HAYYHO peli€eH3updHe

Barber, Catherine, Andrey Vassilev (2003) Equilibrium Exchange Rate Determination for
the Case of Bulgaria, AEAF Discussion Paper Series, Sofia

In this paper we tackle the issue of equilibrium exchange rate determination in the case of
Bulgaria. We develop a simple dynamic model for calculating the equilibrium path of the
nominal exchange rate over a specified time horizon. Bearing in mind the specific situation
of Bulgaria as a country with a currency board, we model the lev-Euro (BGN-EUR)
exchange rate, taking the US dollar-Euro (USD-EUR) exchange rate as given. In our setup
the country’s trading partners are divided into two groups: USD-trading and EUR-trading
countries, the latter considered equivalent to the European Union (EU) and the former
assumed to comprise the non-EU trading partners of Bulgaria. Our concept of equilibrium
requires the current account of the balance of payments to converge to zero over time, while
at the same time achieving a certain degree of price convergence with the EU. With these
requirements imposed exogenously, we calculate the BGN-EUR exchange rate trajectory
that satisfies them under the model. To attain sufficient proximity to the actual
characteristics of the Bulgarian economy, we calibrate the model with post currency board
data for the country prior to performing the simulations.

Omnpe/ie/isiHe Ha paBHOBeCHHs Ba/lyTeH Kypc 3a cjiydas Ha buarapus

B Ta3u crartus ce pasriie)kza BbIIpOCa 3a Orpe/e/IssHETO Ha paBHOBEeCHHS Ba/llyTeH KypC B
ciiydasi Ha bbarapus. Pa3paboTeH e mpocCT JuHaMUUeH MOZies 3a U3UMC/IsiBaHe Ha
paBHOBeCHATa TPaeKTOpHs Ha HOMUHAJIHUS BajllyTeH KypC 3a OIpe/ie/jieH BpeMeBU XOPU30HT.
Nwmaiiky nipeaBu/, cnieljudrkaTa Ha bbarapus Kato cTpaHa ¢ lapuyeH ChBeT, Mojie/Tipame
BaslyTHUS Kypc yieB-eBpo (BGN-EUR), kaTo mpuemame BajiyTHHsSI KYPC LIaTCKU []0J1ap-€BpO
(USD-EUR) kato aazeH. B npegnoxenara ¢opMyaupoBKa ThProBCKHTE MapTHbOPU Ha
CTpaHara Ca pas3/ie/IeH! Ha [iBe TPYIIM: ThbPryBallli B IJaTCKU J0J1apy U ThPryBally B eBpo,
KaTo MOCJ/IeJHHUTe Ce CUMTAT 3a eKBUBaeHTHU Ha EBponetickus cbio3 (EC), a 3a mbpBUTE Ce
TprvieMa, ue BK/IFOUBAT ThPrOBCKUTe NMapTHbOPU Ha bbirapus ussbH EC. Bb3npuerara
KOHIIETIIIHS 3a paBHOBECHe U3MCKBa TeKylljaTa CMeTKa Ha TUIaTeXKHUs1 OaslaHC Jja ce J00IKU
[l0 HyJIa C TeYeHHe Ha BpeMeTO, KaTo B ChIIIOTO BpeMe Ce TIOCTUra U3BeCTHa CTereH Ha
1jeHoBO cOmpkaBaHe ¢ EC. TIpu Te3u W3MCKBaHUs, HAIOXKeHH €K30TeHHO, U3UHC/IsIBaMe
TpaeKTOpUsTa Ha Ba/lyTHUS KypC JIeB-eBp0O, KOSITO ' YZI0BJ/IeTBOPsBa Criopes Mozesa. 3a Ja
TIOCTUTHEM JIOCTaThuHa O/IM30CT /10 IeHCTBUTE/THUTE XapaKTepPHUCTUKH Ha Obarapckara
WKOHOMUKA, 3a I1eJIUTe Ha CUMYJIAl[UUTe KaJubprupaMe Mogiesia C IJaHHU 3a Tiepruo/ia CJief
BbBEXK/AHETO Ha [aphyeH ChBeT B CTpaHara.
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Iordanov, Iordan V., Andrey A. Vassilev (2008) Optimal relocation strategies for spatially
mobile consumers, Journal of Concrete and Applicable Mathematics, 6(1), 101-126

We develop a model of the behaviour of a dynamically optimizing economic agent who
makes consumption-saving and spatial relocation decisions. We formulate an existence
result for the model, derive the necessary conditions for optimality and study the behaviour
of the economic agent, focusing on the case of a wage distribution with a single maximum.

OnTHMa/THU CTPaTeruy 3a NpPUABIKBaHe 3a MPOCTPAHCTBEHO MOOM/THH MOTpeduTe/In

Pa3paboTeH e Mozie/s1 Ha TIOBE/IeHHETO Ha AMHAMUYHO ONTUMH3UPAIl] UKOHOMHYECKH areHr,
KOWTO B3eMa pellleHHs 3a CrieCcTsBaHe U NoTpebieHre U MPUIBIKBaHE B MPOCTPAHCTBOTO.
dopmMyupaH e pe3y/Tar 3a ChilleCTByBaHe 3a MO/ieJia, U3BefieHH ca HeOOX0UMUTe yCIOBUS
3a ONTHUMAJTHOCT U € U3C/Ie[JBaHO TIOBeZIeHUeTO Ha NKOHOMUYeCKUsI areHT, KaTo e 00bpHaTo
Criel[a/IHO BHUMaHHUe Ha C/Tydast Ha pa3npe/iesieHre Ha paboTHaTa 3arviata ¢ eIMHCTBEeH
MaKCUMYM.

Iordanov, Iordan V., Andrey A. Vassilev (2008) A small open economy model with a
currency board feature — the case of Bulgaria, Bulgarian National Bank Discussion Paper
DP/63/2008

The paper presents a first version of a dynamic stochastic general egiulibrium model for a
small open economy operating under a currency board arrangement. The model
specification and calibration used are tailored to the case of the Bulgarian economy. We
discuss the model solution, describe the results of several simulation scenarios and identify
directions for extending and improving the model.

Mopen Ha Ma/ikKa 0TBOpeHa HKOHOMHKA C ITapUyYeH ChBeT — c/IydasaT Ha bearapus

CrartusiTa nipeAicTaBs TbpBOHAauYa/eH BapUaHT Ha IMHAMWYeH CTOXaCTUUeH MOZes Ha
0011[0TO pPaBHOBeCHe 3a Majlka OTBOpeHa MKOHOMHUKa, (DYHKLIMOHHKPAIIlA B YC/IOBUSTA Ha
rapuueH chBeT. V3non3BaHara crieriudyKkaiys v KanubpupaHe Ha MojieJia ca ChoOpaseHu
CbC C/lydast Ha Ob/irapckaTa MKOHOMUKA. KoMeHTHpaHo e pellieHreTo Ha Mofiesia, OTIMCaH!
ca pe3y/TaTuTe OT HSKOJKO CUMY/IAlJUOHHU CLIeHapUs U ca UeHTU(ULIMPAaHA HAaCOKH 3a
pasimpsiBaHe U 1Mojjo0psiBaHe Ha Mojieia.

Bacunes, Auzpeii, ['eopru lesinoB, CBuneH Ilauemxues (2013) MHoroareHTHHA CUCTEMU U
TIPUIOXKEHUsITa UM B MaKPOMKOHOMUUECKOTO U (PMHAHCOBOTO MojieipaHe, JIuCKyCHUOHHU
Marepuay Ha BHBb DP/92/2013
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B HacTosaTa pa3paboTka ca mpeicTaBeHHd MeTO/[0/IOTUSTa U TIPUHIUTIUTE 3a pa3padoTBaHe
Ha MHOTOareHTHU CUCTeMHU — KOMITIOTBPHU MO/Ie/IM Ha B3aUMOJeHCTBUSI MeXAY MHOXECTBO
AaBTOHOMHU Cy0€eKTH — C aKIIeHT BbpPXYy U3IM0/I3BaHeTO UM B MKOHOMHKAaTa U (PrHaHCHTE.
OmmcaHy ca XapaKTePUCTUKWTE HA MHOTOAreHTHUTe CUCTeMU, KOUTO TU TIPaBIT 0COOeHO
TOJXOASIIIM 32 MO/le/IMpaHe Ha CUTYyal|uM C XeTepOreHHU TUIIOBe areHTH Y HeCTaH/apTHU
MHUKPOUKOHOMMHYECKU XapaKTepHUCTHUKKU Ha YUaCTHULIUTE U B3aUMOJENCTBUSTa MEXAY THX.
Pa3srniefanu ca HeoOXOAMMUTE YCIOBHUS 3a YCITEIITHO M3M0/I3BaHe Ha Mofiesiv, 0a3rpaHu Ha
MHOT0AareHTHU CUCTeMU, U Ca AUCKYTHPaHU OCHOBHHUTE HeI0CTaThLI HA MHOTOAreHTHUTE
cuctemu. HaripaBeH e ripersies; Ha U30paHu MPUIOXKeHHsI HA MHOTOAreHTHUTe CUCTeMH B
MaKpOUKOHOMMKATA U (PHAHCHTE C Or/ie/l Ha Bb3MOKHOCTHUTE 3a U3I0J13BaHe Ha
pe3y/nTaryTe UM npy (GOpMy/IMpaHeTo U MPOBEX/IaHeTO Ha MAaKPOMKOHOMUUEeCKa MOIUTHKA.
PasrniejlaHu ca ¥ HIKOW TEXHHUECKU acTieKTH Ha pa3pab0TBaHETO Ha MHOTOAreHTHH
CUCTeMH, KaTo Bb3MOKHHU COPTyepHH T/IaTGOPMHU 3a peasnn3aliusiTa UM U HeoOxoumara
KBa/TM(UKAIMs Ha eKWIIa Criel[hanucTy, pa3paboTBall] MHOTOareHTHa CUCTeMa.

Agent-based Systems and Their Applications in Macroeconomic and Financial
Modeling

This paper presents the methodology and principles for developing agent-based systems -
computer models of interactions between multiple autonomous entities - with an emphasis
on their use in economics and finance. The characteristics of agent-based systems, which
make them particularly suitable for modeling situations with heterogeneous types of agents
and non-standard microeconomic characteristics of the participants and the interactions
between them, are described. The necessary conditions for successful use of models based
on agent-based systems are considered and the main shortcomings of multi-agent systems
are discussed. A review of selected applications of agent-based systems in macroeconomics
and finance is made in view of the possibilities for using their results in the formulation and
implementation of macroeconomic policy. The paper also discusses some technical aspects
of the development of agent-based systems, such as possible software platforms for their
implementation, as well as the qualifications required from the team working on the
development of an agent-based system.

CumeoHoBa-I'aneBa, Pamuija, Anzpeit Bacunes, Kanosia 'aneB, Jlro6omup IUMHATPOB,
Wrnuka Bacunesa (2015) V3BbpiiBaHe Ha moc/ie/iBallia OLjeHKa Ha MPUHOCA Ha aKTUBHATa
MOJIMTUKA Ha Ta3apa Ha Tpy/ia 3a u3MeHeHHe Ha U30paHu ToKa3aTe/l, XapakTepr3rpaliu
MKOHOMUUYECKOTO U COLIMA/THO pa3BUTHeE Ha cTpaHarta 3a nepuoga 2000-2011 r., Tpetn
(ananmutuyeH) goksaz mo [IpoekT bg051po001-6.1.11 ,,3BbpIiIBaHe Ha OlleHKa Ha edeKTa
Ha aKTUBHUTE MOJIMTHKU Ha Ma3apa Ha Tpy/a, (prHaHCUpaHU CbC CPeZCTBa OT AbP’KaBHUS
6romket” o OIT PUP , MuHMCTEPCTBO Ha TPyZa U COLMaHaTa MoauTrKa, Ekoprc CayT
Wiict FOport OO/, Curma Xet OO/1

AKTHBHUTe MMOJIMTUKY TIPe/ICTaB/IsIBaT CrieliurueH MexaHW3bM 3a pery/iMpaHe Ha ra3apa Ha
TpyZa. Te ca HeM3MeHeH efieMeHT BbB BCeKU HallroHareH 1i/1aH 3a fieliCTBYe 10 3aeTOCTTa,
KB/IETO Ce pa3I/ieXX/aT KaTo afieKBaTeH MHCTPYMEHT 3a Bh3ZlelCTBUe cpelly Oe3paboTuiiaTa.
EdekTBHOTO pa3npezesisiHe ¥ W3pa3xo/[BaHe Ha Cpe/ICTBaTa 3a MPOBeXKJaHe Ha aKTUBHA
TIOJTUTUKA Ha Ta3apa Ha TPyfja, OCUTYPEHH OT AbP>KaBHUS OFO/KET, e 0T 0coOeHa BaXKHOCT

15




3a TIOCTUTaHeTo Ha OTITUMAJIHU pe3y/ITaTy KakKTo 3a Oe3paboTHHTE /i, KOUTO yuacTBaT B
MpOrpaMuUTe U MepPKHUTe, Taka U 3a paboTozaTesnTe U 00I[eCTBOTO KaTo 1si/io. [Iporpamure
Y MepKHWTe, U3M0/I3BaHN B aKTUBHATA TMOJMTUKA Ha Tla3apa Ha Tpy/a, ca ChoOpa3eHu ¢
I'bJICOCPOYHUTE TIPUOPUTETH, 3a/10keHr B CtparerusTa ,,EBporia 2020 u HaLjuoHa/iHUTe
CTpaTeruuecky JOKYMEeHTH, C He0OX0JUMOCTTa OT MO bpKaHe Ha (MHAHCOBA CTaOMITHOCT,
KaKTO U C Bb3MO)KHOCTHUTe 3a nofiobpsiBaHe Ha 6usHec cpesiata B bbarapust.

@yHaHCHMpaHeTO Ha aKTMBHUTe TTOJIMTUKU Ha Iasapa Ha Tpyza Ipes nepuoga 2000-2014 r.
Bb3/M3a Ha IPUOTU3UTEHO 2 MUTp/. JiB. ChIlleBPEMEHHO Te3W CPe/ICTBA IPe/[CTaB/IsIBaT 1
0K0J10 5% OT UHBECTULIMUTE B YOBEIIIKHM KarnuTas (pa3xoJu 3a obpa3oBaHue 1 o0yyeHue) B
cTpaHaTa. Berpeku HeChbMHeHaTa CU PoJist 3a 1oJo0psiBaHe CUTYyalLUsITa Ha ra3apa Ha Tpy/a,
pa3MepbhT Ha TO3H /Jis/T B OOIIMTE MHBECTULIMHU B UOBEIIIKU KaltuTasl B CTpaHaTta Ipe/riosara
OrpaHUYeHY Bb3MOXHOCTHM Ha aKTHMBHATa IOJIMTHKA 10 OTHOLLIeHWE Ha TIOCTUTaHe Ha
3HAUUTEJTHU TOJI0XKUTETHU e(eKTU Ha MAaKPOMKOHOMUYECKO HUBO.

OCHOBHUST BBIIPOC, C KOUTO Ce 3aHMMaBa HaCTOSILUAT aHa/iu3, e ,,KakBo e HeTHOTO
Bb3/|eICTBUE OT aKTUBHaTa MOJMTHKA Ha Ma3apa Ha Tpyza rnpe3 nepuoza 2000-2011 r.?“ 3a
na ObJle aJieH OTTOBOP Ha TO3M BBIIPOC Ha ITbPBO MSICTO € HallpaBeH 00CTOeH Tpersies U
obpaboTka Ha nH(popMaroHHuTe MacuBy Ha A3, EBpoctat, MTCII, HCU, M® u UCYH,
Kacaelly mapaMeTpUTe Ha MPOBEXX/JaHUTe aKTUBHU TTOJUTUKH (B T.U. KOHKDETHU MEpPKH,
TporpaMu Y TIPOEeKTH) U OLleHeHUTe HeTHU e(eKTH Ha UHAUBU/IyaTHO
(MUKPOMKOHOMUUECKO) HMBO B HallpaBeHUTe /10 MOMeHTa BHHIIIHU OLleHKU. Ha cieBaiiio
MSICTO e pa3paboTeH MaKPOMKOHOMUYECKH MOJIesT, U3Be/leH OT MUKPOUKOHOMUYe CKU
OCHOBH, C MIOMOILI[Ta Ha KOUTO € M3BbpIIeHa OL|eHKAa Ha HETHOTO Bb3/I€UCTBMETO Ha Ta3u
TMOJIMTHKA BbPXY Ma3apa Ha TPy/a U OCHOBHM COL[MaTHO-UKOHOMUYECKH TTOKa3aTeslu.

Ex-post evaluation of the contribution of active labor market policy to the dynamics of
selected indicators characterizing the economic and social development of the country
in the period 2000- 2011

Active policies provide a specific mechanism for regulating the labor market. They are an
integral part of any National Action Plan for Employment, where they are seen as an
adequate tool for influencing unemployment. The effective allocation and spending of funds
for active labor market policy provided by the state budget is of particular importance for
achieving optimal results for the unemployed who participate in programs and measures, as
well as for employers and the society as a whole. The programs and measures used in active
labor market policy are in line with the long-term priorities set out in the Europe 2020
Strategy and the national strategic documents, with the need to maintain financial stability,
as well as with the possibilities for improving the business environment in Bulgaria.

The financing of active labor market policies in the period 2000—2014 amounted to
approximately BGN 2 billion. At the same time, these funds represent about 5% of the
investments in human capital (education and training costs) in the country. Despite its clear
role in improving the situation on the labor market, the size of this share in the total
investment in human capital in the country suggests limited room for the active policy to
achieve significant positive effects at the macroeconomic level.
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The main issue addressed in this analysis is "What is the net impact of active labor market
policy in the period 2000-2011?" In order to answer this question, a thorough review and
analysis has been made of the datasets of the EA, Eurostat, MLSP, NSI, MoF and UMIS,
focusing on the parameters of the implemented active policies (including specific measures,
programs and projects) and the estimated net effects at individual (microeconomic) level in
the external evaluations made so far. Next, a macroeconomic model with microeconomic
foundations has been developed. The model was used to assess the net impact of this policy
on the labor market and key socio-economic indicators.

Kasabov, Daniel, Petra Kotseva, Andrey Vassilev, Mihail Yanchev (2017) Relationship
between inflation, potential output and structural unemployment in Bulgaria, Bulgarian
National Bank Discussion Paper DP/104/2017

The paper estimates a Phillips curve type relationship for the Bulgarian economy in a setup
that takes into account the simultaneous interaction between inflation, output and
unemployment. Using a state space model estimated with Bayesian methods on quarterly
data from 1999 to 2015, we assess the cyclical developments in unemployment and output,
and identify the main drivers of inflation over the period. Compared to other methods such
as univariate filtering or production function approaches, our methodology enables the
combination of information from different time series and admits a structural interpretation
of the results in terms of the underlying shocks.

Bpb3Ka mexay uH(Ianus, NoTeHIMa/THO MMPOU3BO/ACTBO U CTPYKTypPHa 0e3padoTuiia B
bouarapus

CratusTa olleHsIBa 3aBUCUMOCT OT THIa Ha KpuBarta Ha Puuric 3a 6b/IrapckaTa MKOHOMHKA
BbB (DOPMY/TMPOBKA, KOSITO B3eMa Tpe/iB1/, eIHOBPEMEHHOTO B3aUMO/[eICTBUE MEXAY
vHbIanys, MPOU3BO/CTBO U 6e3paboTuija. V3moi3BaliKy MojiesT C TIpe/icTaBsHe BbB (ha30BO
IIPOCTPAHCTBO, OI[eHeH C 0eliCOBH METOAM C TPUMeCeUHM JaHHu oT 1999 no 2015 T,
olleHsIBaMe LIUK/JIMYHOTO pa3BUTHe Ha Oe3paboTuijaTa U IMPOU3BO/CTBOTO U
njeHTU(UIIMPaMe OCHOBHUTe (haKTOpH 3a UH(QUIaLUsITa Tipe3 rneproja. B cpaBHeHue ¢
JIPYTU MeTO/IY KaTo TOJ[X0/IY 3a eJHOMEePHO (huUaTpUpaHe Win MPOU3BO/CTBeHa QYHKIUS,
HalllaTa MeTOZ0/IOTHsI TT03B0JIIBa KOMOMHHPAHeTO Ha MH(OPMAI[Us OT pa3/TMuYHN BpPEMeBU
pezioBe 1 J0MyCKa CTPYKTYpHA UHTEPIIPeTaLUs Ha pe3y/TaTuTe OT IJie[iHa TOUKa Ha
OCHOBHMTE 1IOKOBe.

Ivanov, Ventsislav, Desislava Paskaleva, Andrey Vassilev (2019) Labour Market
Functioning and Matching Efficiency in Bulgaria over the Period 2004-2017: Qualification
and Regional Aspects, Bulgarian National Bank Discussion Paper DP/114/2019

The paper tries to assess the extent of mismatch between the supply of labour and the
demand for labour in Bulgaria during the period 2004-2017, using both descriptive and
econometric approaches. We construct various descriptive indicators and estimate the
change in efficiency of the labour market across fields of education and regions in Bulgaria
on the basis of Employment Agency data. Our analysis points to the fact that after 2015
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labour market efficiency has shown signs of deterioration in a number of educational fields.
In addition, there are significant differences in efficiency dynamics between the northern
and southern parts of the country. We comment on the probable factors responsible for the
decline in efficiency at the end of the sample period and discuss possible policy responses.

dDyHKI[MOHUPaHe Ha Ma3apa Ha TPy/a U e)eKTMBHOCT Ha MPoIjeca Ha OCUT'ypPsiIBaHe Ha
CbOTBETCTBHE MeX/y ThpPCeHe M NMpej/iaraHe Ha na3apa Ha Tpyja B bearapus npes
nepuoja 2004-2017: kanudukanusa U perioHa/IHA aCleKTH

CrarusiTa ZjaBa OLjeHKa Ha CTeTleHTa Ha HeCbOTBETCTBHE MeJK/y Tpe/jjlaraHeTo Ha paboTHa
pbKa ¥ TbpCeHeTo Ha TpyA B bearapus npes nepuoga 2004-2017 1., KaTo U3110/13Ba KAKTO
ornucaresieH, Taka U UKOHOMeTpuYeH 1ojxos. KoHcTpyupar ce pasIMyHU OMUCATe/HA
WH/IMKaTOPH U Ce OLleHsiBa MpoMsiHaTa B e)eKTUBHOCTTA Ha I1a3apa Ha TpyZa 1o ob1acTy Ha
oOpa3oBaHKeTo U TI0 peroHU B bbiirapus Ha 6a3aTa Ha JaHHU OT ATeHIIUsATA 110 3aeTOCTTa.
Haivsat aHanv3 nokassa, ue cief 2015 1. epeKTUBHOCTTA Ha Ma3apa Ha Tpy/ia JjaBa
MpY3HAalM Ha BJIolIaBaHe B peauiia obpa3zoBaresiHu cepu. OCBeH TOBa MMa 3HAUMTeTHU
pas3vKU B AMHAMUKATA Ha e(DeKTUBHOCTTA MeKJy CeBEpPHUTE U FO’KHUTE YaCTH Ha
cTpaHara. KomeHTHpar ce BeposiTHUTe (PAaKTOPH, OTTOBOPHU 3a CraZia Ha e(peKTUBHOCTTA B
Kpasi Ha U3BajiKaTa 1 ce 00CHXK/aT Bb3MOKHUTE TIOIMTUKYU B OTTOBOD Ha TOBA SIBJIEHUeE.

CumeonoBa-I"aneBa, Panmuija, AHzapei Bacunes, Kanosia I'anes, JIrobomup JJuMuTpOB
(2019) CpeHOCpPOUYHH Y ABJITOCPOYHU MIPOTHO3M 3a Pa3BUTHETO Ha Ma3apa Ha Tpy/a B
bbarapusi: akropu Ha ThpCEHETO Ha TPY/, TeHAEHLIMU B 3aeTOCTTa, PErMOHA/IHU U
obpa3oBaresnu gucbanancy (2008—2032) , MUHUCTEPCTBO Ha TPYy/a U COLa/IHATA
nommtrka, O6eanHenuve ,Yosernky Karmran“ (Curma Xet, I'moban Metpukc, ®oHparys Ha
6usHeca 3a obpa3oBanue), Codus

Yacr 1. IIazap Ha mpyda: ¢pakmopu u meHOeHYuu ChAbp>Ka aHa/In3 Ha (aKTOpUTe Ha
TbPCEHeTO Ha TPY/, Npe/iCTaBsHe Ha CPeJHOCPOUHUTE U AbATOCPOYHUTE IIPOTHO3M 3a
3aeToCTTa 1o 06pa3oBaTe/HU CTerleHH, NKOHOMUYeCKHU JefHOCTH, aZlMAUHUCTPAaTUBHO-
TepUTOpYaIHu 06acTy (pPeruoHu), mpodecuu, Mo ¥ Bb3PacTOBU TPYITH U TIpersiefi Ha
TIPOrHO3HUTE pe3yJITaTH 3a KJF0UOBYM MKOHOMUYECKH JeMHOCTH: pa3rye/jaHa JMHaMHUKaTa Ha
3aeTOCTTa B CEKTOPUTE, KOMTO Ce XapaKTepUsupar U liie ce XapakTepusupar ¢ Hau-rojsm
Opoii 3aeTu /nija (MPOMUILIZIEHOCT, THPTrOBUsI, CTPOUTEJICTBO, TPAHCTIOPT, ABPKaBHO
yripaBieHue, obpa3oBaHue, 3/ipaBeoria3BaHe). B nombaHeHue e BkatoueH u cekrop VKT,
KOWTO Mpe3 NOoC/aeJHUTe TOAUHU JEMOHCTPYpPA BUCOK PBCT B 3a€TOCTTA U MMa POJid 3a
NOBMIIIABaHe TeXHOJIOTMYHATa MHTeH3MBHOCT. He Ha nocielHO MSICTO, TeHepupaHara
nobasena croHOCT B IKT cekTopa e ChillecTBeHa ¥ pa3BUBaHETO Ha MOTeHI[HaIa My 3a
yBe/MuaBaHe Ha 3aeTOCTTa Lje UMa MOJIOKUTETHO Bb3/|eHCTBHEe BbPXY Pa3BUTHETO Ha
Ob/irapckata UKOHOMKKA. 3a KpaTKOCT Te3U CeKTOPU Ca HapU4aHH K/II0YOBU B HAaCTOSILLUS
aHasus.

Yacr II. ZJucbanavcu Ha nazapa Ha mpyoda BKI/IIOUBA aHa/IU3 Ha 00pa30BaTeTHUTE U
pervoHanHuTe qucbanaHcy Ha rMasapa Ha Tpyza. IlpecTaBeHy ca IPOrHO3UPAHUTe
HEeCHOTBETCTBUS 110 CEKTOPH 3a BCsIKa 00pa3oBaTe/iHa CTEeNeH ¥ OUaKBaHHUTe PervOHaIHU
mcbanmaHcu.
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Yacr II1. O606weHus u u3godu ChABPYKa OCHOBHUTE MOMEHTH OT TOJTyYeHHTe pe3y/iTaTy,
3aK/IF0OYeHUs U U3BOZMU.

[TpunokeHHsTa BKIFOUBAT 3a€TOCT U OM3HEC TWHAMUKa B U30paHU K/TFOUOBU CEKTODU TIpe3
neproga 2008-2017 1., TexHUUeCKU OeJIeXXKH U AeTal/TM3upaHu MPOTHO3M.

Medium-term and long-term forecasts for the development of the labor market in
Bulgaria: factors of labor demand, employment trends, regional and educational
imbalances (2008-2032)

Part I. Labor market: drivers and trends contains an analysis of the drivers of labor demand,
presentation of medium- and long-term employment forecasts by educational degrees,
economic activities, administrative-territorial areas (regions), professions, gender and age
groups and a review of forecast outcomes for key economic activities: the dynamics of
employment in the sectors that are and will be characterized by the largest number of
employees (industry, trade, construction, transport, government, education, health). In
addition, the ICT sector, which has shown high growth in employment in recent years and
has a role in increasing technological intensity, is included. Last but not least, the value
added in the ICT sector is considerable and the development of its potential to raise
employment will have a positive impact on the development of the Bulgarian economy.

Part II. Labor market imbalances include an analysis of the educational and regional labor
market imbalances. The projected discrepancies by sectors for each educational degree and
the expected regional imbalances are presented.

Part III. Summaries and conclusions contains a summary of the obtained results,
conclusions and findings.

The annexes include employment and economic activity in selected key sectors in the period
2008-2017, technical notes and detailed forecasts.

CumeoHoBa-I"aHeBa, Panuija, AHzpeit Bacunes, Kanosit 'anes, JIrobomup JJuMUTpOB
(2019) CpemHOCPOYHU U ABJITOCPOYHUM MPOTHO3U 3a Pa3BUTUETO Ha Ia3apa Ha Tpy/a B
Bwarapus: 3aetoct 1 AricbanaHCcH Ha Ta3apa Ha TpyZa, GaKTopy Ha Tpe/ijlaraHeTo Ha TPY/
(2008-2034), MuHHCTEPCTBO Ha TPy/Ja U COl[MaHara MouTuka, ObeauHerue ,Y0BeLIKH
karutan“ (Curma Xet, I'toban Metpukc, @oHzarus Ha 6r3Heca 3a obpa3oBanue), Codus

['naBa 1: OuakeaHu meHOeHYUuU 8 3aemocmma 8 CPeOHOCPOUeH U 0b/120CPOUeH N/1aH
TIpe/ICTaBsI IPOTHO3UTE B pPe3y/ITaT OT NpU/IaraHeTo Ha MO/ieJia 3a TIpe/ijlaraHeTo 1
TBhPCEHEeTO Ha TPY/], 3aeTOCTTa 0 00pa3oBaTe/THU CTerleHW, MKOHOMUYeCKH /1effHOCTH,
peruoHu, mpodecui, Mo U Bb3paCTOBU IPYTIH.

['naBa 2: Kaouosu ¢pakmopu, onpedensiwyu npedaa2aHemo Ha mpyo BK/IIOUBA aHa/IU3 Ha
nemorpad)ckoTo pa3BuUTHe, AMHAMHKAaTa B paboTHara cuja, 3aeTocTTa u Oe3paboTuiiata 3a
neproza 2008-2017 ., KOMTO ouepTaBa SICHO Hab/Ir0[aBaHUTe TIPe3 MOC/IeAHOTO
JeceTUieTHe TeHAEeHI[MU Ha Tla3apa Ha Tpy/a U o0yc/iaBs ChilleCTByBaIljaTa CUTyalys JHeC.
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['naBa 3: @akmopsm ,,pabomHa 3aniama“ faBa Bb3MOKHOCT aHaJIM3bT fla ce (hOKyCHupa B
T0-TOJIEMU JleTaliid BbPXY TO3M K/IHOUOB (DaKkTop, orpejesisil] He caMo TpejjjiaraHeTo Ha
TPY[, HO U OUaKBaHUTe qucbasaHCH Ha Ma3apa Ha Tpy/Ja B CpPeIHOCPOUEH U AbJITOCPOUeH
TUIaH.

['naBa 4: [Inc6anaHcu Ha ra3apa Ha TPyZAa B CPeIHOCPOYEH U IbJITOCPOYEH TI/IaH MpeJCcTaBs
MPOTHO3UPAHKTE CTPYKTYPHHU HeCHOTBETCTBHS Ha Ta3apa Ha Tpyza 1o obpa3oBaTe/iHa
CTelleH Ha OTPaC/IOBO ¥ PerMOHATHO HUBO TIPY pear3ariyis Ha Oa3uCcHUs ClieHapHii 3a
WKOHOMUYECKO pa3BUTHe. B momb/iHEeHNe TYK ca TIpe[iCTaBeH OYakBaHUTe AucbamaHcy Ha
Ta3apa Ha Tpy/a MpH peaii3upaHeTo Ha a/ITepHATUBHU CIieHapUH 3a TeXHOJIOTHUHO
pa3BUTHe U CTPYKTypaTa Ha 3aeToCTTa.

B I'maBa 5: IIpoeHo3u 3a 3aemocmma 8 K/Auosume CeKmopu e pasrjefiaHa JuHaMUKara Ha
3aeTOCTTa B CEKTOPUTE, KOMTO Ce XapaKTepU3upar U 1iie ce XapaKTepusupar ¢ Hau-rojsm
Opoii 3aeTu suija (pepaboTBallja MPOMUIIIEHOCT, ThPTOBHSI, CTPOUTEICTBO, TPAHCIIOPT,
'bPKaBHO yTIpaBieHWe, 06pa3oBaHue, 3apaBeona3BaHe) u cektop KT, KoiiTo ripe3
MOC/IeIHUTE TOJJUHU [IeMOHCTPHpPA BUCOK PBCT B 3a€TOCTTA U Ma pPOJis 3a MOBUIIaBaHe
TEeXHOJIOTUUHATa MHTeH3MBHOCT. B Ta3u 171aBa e BK/ItOUeHa OUaKBaHaTa AMHaMUKa B
3aeTOCTTa B CPAHOCPOUEH U [IBJITOCPOYEH TUIaH, ITOTPeOHOCTUTe OT KBaM(HUI[paHa
paboTHa cusia, BofieluTe IpodeCHu B Te3U CeKTOPH, CTPYKTypaTa Ha 3aeTOCTTa B TSX T10
TI0J1 ¥ Bb3pacCT.

['maBa 6: M3600u: npedu3gukamencmeda U 863MONMCHU pewleHusl nAeHTH(UILPa OCHOBHUTE
npo0/ieMM Ha Ta3apa Ha Tpy/la ¥ Bb3MOKHH pelrieHusi. DOKyChT e TOCTaBeH BbPXY
Bb3MOXXHOCTTA 3a (JOpMy/IMpaHe Ha MOJUTUKM 10 OTHOLIeHWe Ha CPeIHOCPOUHOTO U
['bJITOCPOYHOTO TIPe0/ioJisiBaHe Ha Te3u TIpobeMu OT I7ie[jHa TOUKa Ha TpejjiaraHeTo Ha
TpyZ. geHTrduiiipaHiTe CpeJHOCPOUHH PeIlleHUsI Ceé OTHACAT 40 MOOUIM3UpaHeTo Ha
pe3epBUTe Ha a3apa Ha TPyZa, KaTo TyK e HarlpaBeHO U KPaTKo Mpe/iCTaBsiHe Ha
pa3/MUHUTe CerMEeHTH Ha Ta3apa Ha Tpy/a, C Iie1 ouepTaBaHe Ha 00eKTHBHUTe OrPaHUUeHUS
Y Bb3MOXKHOCTH 3a MOOWM3arusTa uM. OuepTaHuTe JbJTOCPOUHH PellleHUs Ce CBEXKIAT [0
3aCU/IeHO MHBECTHPaHe B 3/jpaBeoria3BaHe, 00pa3oBaHue W HayKa C Lie/T bJIr0CPOYHO
Bb3/lelicTBUE BbPXY (hOPMUPAHETO Ha KaueCTBEH YOBEIIKHY KaruTasl v MOJI0XKUTETHO
Bb3/leliCTBYE BbPXY Ia3apa Ha TPy/Aa U UKOHOMUYeCKUs pacTesX Tpe3 Cjie/BalluTe
JeCeTUIeTHS.

I'maBa 7: ObobujeHue: OCHOBHU MOMeHMU Om U320meeHuUme Npo2HO3U TIPe/ICTaBs
CUHTE3MpaHM (PaKTH MO OTHOILIIEHWe pa3BUTUETO Ha Ia3apa Ha Tpy/a B CPeJHOCPOUEH U
IABJITOCPOYEH IIaH.

[IpunokeHusiTa BK/IFOYBAT METOA0/JOTUUHA YaCT, ChIIOCTAaBKa Ha U3TOTBEHUTE MIPOTHO3U C
NpeXOJHY Y aATepHAaTUBHU MPOTHO3HU 3a Pa3BUTHETO Ha Ta3apa Ha Tpyza B bearapus,
PBKOBOZICTBO 3a IMOTPeOUTeIMTe Ha MPOTHO3UTE Y M3M0/I3BaHeTO Ha Bh3MOYKHOCTTA 3a
CUMY/aLUs U JeTaliu3upaHy MPOrHO3U.

Medium-term and long-term forecasts for the development of the labor market in
Bulgaria: employment and labor market imbalances, labor supply factors (2008-2034)
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Chapter 1: Expected trends in employment in the medium and long term presents the
forecasts obtained through the application of the model of labor supply and demand,
employment by educational levels, economic activities, regions, professions, gender and age
groups.

Chapter 2: Key determinants of labor supply analyse the demographic developments, labor
force dynamics, employment and unemployment for the period 2008-2017, which clearly
outlines the labor market trends of the last decade and shapes the current situation.

Chapter 3: The “wage” factor allows the analysis to focus in greater detail on this key
driver, which determines not only the supply of labor, but also the expected imbalances in
the labor market over the medium and long term.

Chapter 4: Imbalances in the labor market in the medium and long term presents the
projected structural discrepancies in the labor market by educational degrees at sectoral and
regional level in the implementation of the baseline scenario for economic development. In
addition, it also presents the expected imbalances in the labor market for alternative
scenarios for technological development and employment structure.

Chapter 5: Employment forecasts in key sectors examines the dynamics of employment in
the sectors that are and will be characterized by the largest number of employees
(manufacturing, trade, construction, transport, government, education, health) and ICT
sector, which in recent years has shown high growth in employment and has a role in
increasing technological intensity. This chapter outlines the expected dynamics over
employment in the medium and long term, the needs for skilled labor, the leading
professions in these sectors, the structure of employment in them by sex and age.

Chapter 6: Conclusions: Challenges and Possible Solutions identifies the main labor market
problems and possible solutions. The focus is on the possibility of formulating policies to
address over the medium and long term the problems in labor supply. The identified
medium-term solutions involve mobilization of the labor market reserves, where also a brief
presentation of the various segments of the labor market is given, in order to outline the
objective limitations and opportunities for their mobilization. The outlined long-term
solutions cover increased investment in healthcare, education and science in order to have a
long-term impact on the formation of quality human capital and a positive impact on the
labor market and economic growth in the coming decades.

Chapter 7: Summary: highlights of the prepared forecasts present stylized facts regarding
the development of the labor market in the medium and long term.

The annexes include a methodological part, comparison of the prepared forecasts with
previous and alternative forecasts for the development of the labor market in Bulgaria, a
guide for users of the forecasts and for running simulations, as well as detailed forecasts.
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European Parliament, Directorate-General for Parliamentary Research Services, Evas,
Tatjana, Niombo Lomba, Olga Batura, Paulina Pankowska, David Regeczi, Andrey
Vassilev, Anastasia Yagafarova (2020) European framework on ethical aspects of artificial
intelligence, robotics and related technologies: European added value assessment, European
Parliament, https://data.europa.eu/doi/10.2861/94107

The European Union, through legislation such as the General Data Protection Regulation,
has looked to implement new rules for the digital economy that protect citizens fundamental
rights and meets both existing and emerging ethical standards. While many studies have
examined the social implications of legislation designed to protect rights in emerging
domains such as artificial intelligence and robotics, few have considered the economic
implications of an ethical framework. While some researchers and practitioners argue that
legislation designed to protect citizens have an economic cost, this study demonstrates that
an ethical framework for artificial intelligence — by helping to further social acceptance of
new technologies and providing other benefits — not only helps maintain ethical standards,
but also creates net economic benefits. By 2030, an ethical legislative framework for
artificial intelligence and robotics could create between 3.3-4.6 million jobs and add €221-
299 billion to the European economy.

EBporneiicka paMKa 3a eTHYHHUTE aClIeKTH Ha U3KYCTBeHUsI HHTE/IEKT, p000THKAaTa U
CBBP3aHHUTE C TAX TeXHO/IOTHM: OIleHKA Ha Jjo0aBeHaTa cToiiHocT Ha EC

EBpoOmnencKusT Chi03, 4pe3 3aK0HO/aTe/IcTBO KaTo OOIIus permaMeHT 3a 3aliyTa Ha
JJaHHWTe, Ce CTpeMH Jja TIPUIOXKU HOBM TpaBu/a 3a Liu(poBaTa MKOHOMUKA, KOUTO
3allUTaBaT OCHOBHUTE MpaBa Ha rpakZjl@aHUTe M OTrOBapST KaKTO Ha ChllleCTBYBAILUTe, TaKa
Y Ha HOBOBb3HHUKBAII[UTe €TUYHU CTaHJapTU. Makap MHOXKeCTBO TIPOyYBaHUs pasriexar
COLIMa/THUTe MOC/IeULIA OT 3aKOHOZaTeICTBOTO, NIPejHa3HavYeHO /ia 3alliMTaBa fpaBara B
HOBOBB3HUKBAIIM 00/1aCTH KaTo U3KYCTBEeH UHTEIEKT U POOOTHKA, MajKO OT TSAX
pasmiexzar UKOHOMUYeCKUTe MoC/IeJyLd OT eTUYHaTa paMka. BeIipeky ToBa, ue HAKOU
Y3CJIeloBaTe/d ¥ NIPaKTULIM TBBPJSAT, Ye 3aKOHOZaTe/ICTBOTO, NIpeJjHa3HaueHo /ia 3allTaBa
rpak/laHWTe, MMa MKOHOMMYeCKa LieHa, TOBa MpOyuYBaHe MOKa3Ba, ue eTUYHaTa paMKa 3a
W3KYCTBEHUsI MHTEJIeKT — Upe3 CII0COOCTBaHe 3a MO-HaTaThITHOTO COLIMAIHO TIpreMaHe Ha
HOBHUTE TeXHOJIOTUU U MPeJO0CTaBs APYTH MOI3U — He Camo MoMara 3a MoAJAbp>KaHeTo Ha
eTUYHUTEe CTaHJapTH, HO Y CBILO TaKa Ch3/jaBa HETHA MKOHOMUYeCKU Toni3u. 1o 2030 1.
eTUYHaTa PaMKa 3a W3KyCTBeHUs UHTe/IeKT U poboTrKara 61 Mora Jja cb3faze Mexay 3.3 u
4.6 mutH. paboTHU MecTa U Jia o6aBu 221 — 299 miip/ eBpo KbM eBpoIielicKaTa UKOHOMHKA.

Batura, Olga, David Regeczi, AndreyVassilev, Anastasia Yagafarova, Emarildo Bani,
Vincent Bonneau, Florian Jacques, Alexandre de Streel (2021) Artificial intelligence in
road transport: Annex to Cost of non-Europe report, European Parliament,
https://www.europarl.europa.eu/RegData/etudes/STUD/2021/654212/EPRS_STU(2021)65
4212(ANN1)_EN.pdf

Artificial intelligence is a key enabler for autonomous vehicles that potentially provides
European citizens with economic, environmental and social benefits. However, a the
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absence of a relevant European framework around liability, data protection, cybersecurity
and protection of users creates costs of non-Europe in terms of economic output and
employment. It also generates other costs, in particular around data protection and privacy,
which can influence fundamental rights for European citizens.

M3KycTBeH MHTe/IeKT B TbTHUSA TPAHCIOPT: NPUWIOXKEHHEe KbM /I0K/1a/a 3a LieHaTa Ha
»O0TKa3a ot EBpona“

W3KyCTBEHUST UHTE/EKT e K/IF0UOB (haKTOp 3a Pa3BUTHETO Ha aBTOHOMHUTE MPeBO3HU
CpeZiCTBa, KOMTO MOTEHLMA/HO MPelOoCTaBs Ha eBPOMNEeNCKUTe rPakAaH UKOHOMUYE CKH,
€KOJIOTUUHU U COL[MA/THU TI0/13U. BbIipeku ToBa, IMcaTa Ha ChOTBETHA eBPOIleliCKa pamMKa
OTHOCHO OTTOBOPHOCTTA, 3all[UTaTa Ha JJaHHUTe, KNOepCUTypHOCTTA U 3allliTaTa Ha
notTpebuTe/MTE Ch3/jaBa pa3xo/y MpH ,,0TKa3 oT EBpoma“ 1o oTHoIIIeHre Ha
VKOHOMMUEeCKaTa MPOAYKLUS U 3aeTOCTTa. ToM ChI0 Taka reHepupa Jpyry pa3xoiu, Mo-
CreLyajHO CBbP3aHHU ChbC 3allldTara Ha JJaHHWUTEe U He[IPUKOCHOBEHOCTTA Ha JIMYHUS JKUBOT,
KOUTO MOTar /ja TOB/USIAT HA OCHOBHUTeE T1paBa Ha eBPOIeHCKUTe TPaKjaHHu.

Batura, Olga, Andrey Vassilev, Davide Bevacqua, Roel Peeters (2022) The Cost of Non-
Europe on Digital Transformation: Annex in European Parliament, Directorate-General for
Parliamentary Research Services, Lomba, N., Jancova, L., Fernandes, M., Digital
transformation : cost of non-Europe, https://data.europa.eu/doi/10.2861/409750

Digital transformation has the potential to radically change the economy and society and
bring promising improvements, as well as challenges, in all aspects of our lives. However,
the existence of gaps and barriers in action and cooperation at EU level impedes EU
economies from grasping the full potential of digital transformation.

The study identifies three policy options that could significantly tackle those gaps and
barriers. This study quantifies the cost of non-Europe through a quantitative model, by
developing an ideal state scenario and three scenarios associated with the alternative policy
options, and comparing those with the baseline scenario using a computable general
equilibrium model.

Through this method, this study indicates that if no EU-level action is taken in support of
the digital transformation, the cost expressed as impact on GDP at constant 2020 prices
would be up to €315 million in 2021 and could rise up to €1.3 trillion in 2033. Expressed in
employment it could impact positively 7.9 million people by 2033.

Ilenara Ha ,,0Tka3 ot EBpona“ 3a nqudpoBa TpaHchopmanus: npuioKeHue

[ururanHara TpaHcopmalysi MMa MoTeHLMana Jja MpoMeHH paJiiKaJHO MKOHOMUKATa U
o0I11eCTBOTO U /la ZiIoHece o0elljaBally MoA0OpeHus], KAKTO U Mpeiu3BUKaTe/ICTBA BbB
BCUUKH acIleKTH Ha Halllvsl )KUBOT. BbIpeKku ToBa ChleCTByBaHETO Ha MPOIMYCKU U bapuepu
B [IEMCTBUSATA U CbTPYAHUUYEeCTBOTO HAa HUBO EC npeun Ha mkoHomukuTe Ha EC 1a ycBodT
I'bJIHUS IOTEHLIMAa/ Ha LjudpoBaTa TpaHchopmarusi.

[TpoyuBaHeTO MAeHTH(ULIMPA TPU BapUaHTa 3a TIOJIMTUKU, KOUTO OMXa MOI/IU A0 To/isiMa
CTeTleH /la ce CIpaBsT C Te3u Nponycku 1 6apuepu. Pa3paboTkara fjaBa KojuecTBeHa
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OL|eHKa Ha lleHaTa Ha ,,0TKa3 oT EBpoma“ upe3 Ko/imuecTBeH Mo/eJsi, KaTo pa3paboTBa
CIIeHapHi 3a H7iea/lHO ChCTOSTHUE U TPU CIieHapus, CBbP3aHU C a/ITePHaTUBHUTE BapUaHTH
3a TIOJIMTHKH, ¥ TH CPaBHsBa C Oa3WCHUS ClIEHApHH, KaTo U3I10J13Ba U3UMC/TUM MOZesT Ha
00III0TO paBHOBECHE.

Upe3s To31 NOAX0[], NPOyYBAaHETO MOKa3Ba, Ye ako He ce Npejrpuemar Jeictsust Ha HUBo EC
B NOJIKpera Ha LiuQpoBaTa TpaHCc(opmalys, pa3xoiuTe, U3pa3eHy KaTo Bb3/IeMCTBUE BbPXY
BBII o mocrosinam 1ienu ot 2020 1., 6uxa gocturHany 315 mumioHa eBpo mipe3 2021 1. u
6vixa mormu fa HapacHat fo 1.3 TpuroHa eBpo npe3 2033 1. [IpemaxBaHeTo Ha MPOIMYCKUTE
1 GapuepuTe 61 MOIJIO /la yBeJMUU 3aeTOCTTa ChC 7.9 MuiroHa Ay o 2033 1.

Ivanov, Ventsislav, Kristina Karagyozova-Markova, Gergana Markova, Andrey Vassilev,
Zornitsa Vladova (2022) Determinants of Labour Force Participation in Bulgaria:
Empirical Evidence from Micro Data, Bulgarian National Bank Discussion Paper
DP/120/2022

This paper explores the factors influencing labour market participation decisions in Bulgaria
based on an anonymised micro dataset from the Labour Force Survey over the period from
2000 to 2019, provided by Eurostat. An important benefit of the data is that it contains a
number of specific individual and household characteristics with potential relevance for
labour supply decisions. For the analysis of this rich dataset we employ complex modelling
techniques in order to address important statistical issues such as a large number of potential
predictors as well as possible non-linear relationships. The techniques include adaptive lasso
and adaptive group lasso from the statistical domain and various methods from the machine
learning literature. The results confirm the stylised fact that the probability of participation
is hump-shaped with respect to a person’s age. Our main finding, which is robustly
supported by most of the models, is that educational attainment plays a key role for labour
force participation. A common finding is also the relevance of specific household
characteristics such as the number of household members that are employed or inactive,
although the causal association between these household characteristics and labour supply
needs further investigation. We also obtain empirical evidence that the expansionary phase
of the business cycle is positively associated with the probability of being part of the labour
force.

dakKTOpH 3a y4acTHETO Ha Ma3apa Ha Tpyaa B buarapusi: eMnupuuHu Hab/TI0geHUS
Bb3 0CHOBA Ha MMKPO JaHHU

Crarusita uscaesBa (pakTopuTe, BuUsiell]M BbPXY pellleHHsTa 3a yuacTve Ha Ta3apa Ha TpyZa
B bbirapust B3 0CHOBa Ha aHOHMMH3WPaH HabOp OT MUKPO JaHHU OT [IpoyuBaHeTO Ha
pabotHaTta cumna 3a epuoga ot 2000 go 2019 1., mpemoctaBeH oT EBpocTtar. BaxkHo
NpeIMMCTBO Ha JAHHUTE e, ue ChAbp’KaT pefulia crieliuUIHN UHUBUAYyaTHU
XapaKTePUCTUKY U XapaKTepPUCTUKU Ha HUBO JOMaKWHCTBO C MOTEHIMAa/HO 3HaueHue 3a
pellieHusITa 3a TIpe/jiaraHe Ha TPy/. 3a aHa/lM3a Ha To3u 6orat Habop OT JaHHU ca
V3I10/I3BaHU CJIOKHU TeXHUKM 3a MOJieIMpaHe, 3a /la Ce aZjpecupar HIKOHW ChllleCTBEeHU
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CTAaTUCTUUECKU TTPOO/IeMH KaTo T0JIsIM OpOM TTOTeHI[MaIHU (haKTOPH, OKa3Bally
Bb3/IENCTBUE, KAKTO Y Bb3MOKHU HeJIMHeWH! BPb3KU. TeXHUKUTe BK/IFOUBAT a/lalI TUBHO
J1aco ¥ aJjanTHBHO I'PYTIOBO JIaCO OT CTaTHCTHUecKaTa 00/1acT ¥ pa3nyHyd MeTOAU OT
TeopusiTa 3a MallIMHHO o0yueHue. Pe3ynTaTrTe MOTBbPK/JaBaT CTH/IM3UPaHUS (PaKT, ye
BEpPOSITHOCTTA 3a y4yacTHe KaTo (PyHKILUsI OT Bb3pacTTa Ha UOBeKa ITbPBOHAUa/THO HApacTBa,
a BIOCJ/Ie[ICTBHE 3amoyBa Ja craza. OCHOBHUAT HU U3BOJ, KOUTO € CUJIHO MOAKPEIeH OT
TI0BEUEeTO MOJIe/H, e, ue 00pa3oBaTe/THUTe TIOCTYKEHHUST UTPasT K/IF0UOBa POJIS 32 yUaCTUETO
Ha paboTHara cusia. OOI11ia 3a TTOBeUeTO MOZIe/T KOHCTATAI[s e ChIIO Taka 3HAUYMMOCTTa Ha
crielfUUYHU XapaKTepUCTUKY Ha JOMaKUHCTBOTO, KaTo HarlpuMep O6post Ha uieHOBeTe Ha
JIOMaKMHCTBOTO, KOUTO Ca 3a€TH W/ HeaKTMBHU, BbIIPEKU Ue IPUUKMHHO-CJIeICTBeHara
BPb3Ka MeXKy Te3H XapaKTePUCTHUKU Ha JOMaKWMHCTBOTO U TIpe/jlaraHeTo Ha paboTHa phKa
ce Hy)X/lae OT JObJIHUTEHO NpoyyBaHe. [lo/yueHy ca ChL0 eMIIMPUYHM [J0Ka3aTesCcTBa,
ye (pa3ara Ha eKCraH3us Ha OM3HeC I[UKbJIA e TTOJIOKUTETHO CBhp3aHa C BePOSITHOCTTA 3a
ydJacTve Ha 1asapa Ha TpyJa.
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