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The new digital economy is the reality we all live in. The last decades have seen the exponential
growth of advanced technologies that have led to a significant rise in the automation and
digitalization of all business processes. We are observing a new type of industrialization which is
driven by information assets such as dataset, advanced digital infrastructures, extensive codebases
and trained Artificial Intelligence models. From an economic standpoint this leads to a decreased
marginal cost of production, decreasing share of labor into the finished product, increased
personalization of products and services, and the concomitant increase in the complexity and
uncertainty of business activity.

What is more, qualitatively new phenomena are now taking center stage in the global economy such
as social networking, smart devices, and an explosion of data that power scaringly accurate machine
learning models for classification and prediction. These novel and markedly digital phenomena are



hardly limited by physical boundaries and cannot be expected to behave the way known ones do.
This creates innumerable opportunities, but also dramatically expands the risks individuals,
organizations, and nations face. The risk universe is not only vastly larger but more complex to
comprehend and analyze with traditional tools. This book aims to bridge this gap by providing initial
ideas on how to approach novel risks and carry over traditional tools and approaches to the new
digital reality.

Chapter One begins by outlining the fundamentals of risk and setting the stage with appropriate
definitions. The risk curve is presented and also an initial pass at modeling risk by leveraging
qualitative evaluations and prioritization within the framework of a risk matrix. Those intuitions are
then formalized by taking recourse to classical utility functions and formally deriving risk preference
as defined in the Arrow-Pratt measure. This measure gives an idea of how to measure risk as the risk
premium - the reward one received from bearing uncertainty. The chapter then looks at empirical
data which is used to estimate the risk premia in 26 European countries over a period of 15 years,
ending in 2020. This simple metric may not be enough to capture a complex process that changes its
dynamics over time. This is why we suggest moving away from simple estimates and instead measure
the risk premia for specific types of periods (such as risk during boom and risk during recession).
The proposed way to do this in practice is by using a Markov switching model that estimates the
optimum number of states and their relevant parameters. Regime-variant risk premia for those 26
European stock markets are calculated and discussed.

Chapter Two introduces the reader to more standard risk metrics. It takes the usual route of treating
the risky variable as a random one that can be described by its statistical distribution and outlines a
few popular distributions that are in use in risk analysis - the Normal and Cauchy ones, the Student
T, the Exponential and the Lognormal one. Investigating those, one is compelled to reach the
conclusion that pertinent risks lie in the tail of the distribution and may be modeled by calculating
the Value at Risk (VaR) and the Expected Tail Loss (ETL). From a practical standpoint, there are many
way to do this, taking into account different periods and relying on alternative assumptions. The
chapter present a actual data on 25 European stock markets for a period of 16 years and calculates
their respective VaRs and ETLs under different assumptions. We show that the quantitative
difference in estimates may be very large under different assumptions, reaching 42% for VaR and
over 100% for ETLs. We further show that judging by the forecast error, the best-performing
estimation approach is to use non-parametric estimates. At any rate, regardless of assumptions, both
VaR and ETL fail to account for the catastrophic rise in risk in 2020 engendered by a global health
pandemic.

Chapter Three switches its focus onto digital assets. It defines information assets and digital
financial assets and presents an overview of the major types in both classes. Risk estimation for
information assets may have to include a formal valuation and some approaches to do this are
proposed. On the other hand, digital financial assets may be traded in a market, but their behavior
varies significantly from those of traditional financial assets, particularly in the early stages of their
introduction. The chapter makes a detailed study of a major new emerging digital asset class - the
cryptocurrencies by reviewing a set of 20 coins with large market capitalization. Traditional risk



metrics are calculated but they are shown to be missing part of the picture. We thus propose
enhancing the classical mean-variance optimization with a new major risk typical of cryptos -
liquidity risk. Essentially, this means including a measure of trade volume in the risk optimization
decision, thus moving it away from the familiar 2-dimensional optimization space and into 3-
dimensional one. An example of this new concept is presented, underlining that it serves as an
extension to traditional theory.

Chapter Four takes recourse to a markedly digital theme - the rise of networking. The emergence of
the network society and network economy, powered by information technology, has also
transformed risk. Uncertainty is now inherent in the network structure of interactions and risk
management may benefit from taking a more detailed look at it. This chapter briefly presents the
fundamentals of network theory and some relevant applications in Social Network Analysis. Key
network parameters such as centrality and clustering are presented and crucial network processes
such as diffusion are conceptualized. To motivate the discussion, we present both a theoretical model
of cascading network failure that results in a financial meltdown, as well as a Ponzi-scheme network.
Understanding risk as a network phenomenon also necessitates the uptake of new tools. We propose
the Bayesian Belief Network as a useful tool for modeling networks where connections between
nodes are unknown. The chapter uses statistical data to recreate the network structure of non-
diversifiable macroeconomic risk that affects the digital sectors of the European economy. Risk betas
are calculated and interpreted.

Chapter Five takes on analyzing and predicting rare and potentially catastrophic risks (black swans).
The main approaches to do that are presented, covering expert judgment, statistical methods,
prediction markets, and simulations. The chapter reviews the potential benefits but also the
challenges in using all of them. The key challenge invariantly remains that the analyst has either very
limited or practically no data of those rare risks. We propose to surmount this by leveraging a
rigorous and well-thought Monte Carlo simulation with extensive sensitivity analysis. Such a
simulation is created to model very rare risks that affect the sector of information processing services
in Europe as a proxy of the overall digital economy. The Monte Carlo simulation is run over 10,000
under four alternative scenarios and results are commented in depth. The main conclusion is that
digital phenomena seem to be better modeled by non-normal distributions that provide for longer
tails such as the exponential and the lognormal one.

Chapter Six investigates how individuals perceive risk and how their behavior changes in a digital
environment. It starts off with a plain vanilla presentation of main theories on individual risk
perceptions starting off with classical utility theory, going through some of its many modifications
(and their respective utility functions and risk measures), and into the realm of behavioral
economics. The chapter then presents recent advances in neuroeconomics that show how the
structure, size, and composition of the brain affects risk perceptions. Crucially, it proceeds with how
the online environment mediates human perception, engendering a whole new sets of heuristics and
biases online users fall prey to: the reputation, endorsement, consistency, expectancy violation, and
pervasive intent heuristics. An original economic experiment is then presented that investigates how
subjects perceive risk and make decisions in a simulated online social network as opposed to a



control group with no network access. Resulting decisions tend to be less optimal in terms of
outcomes whenever a proto-network is present. Furthermore, we investigate the ability to forecast
individual decisions using 55 leading machine learning algorithms and found out that the presence
of a social network decreases predictability.

lludpoBaTa MKOHOMHMKA € HOBATa PEAJHOCT, B KOSTO CbBPEMEHHHUAT CBAT omepupa. Ilpes
NOCJIEJHUTE JIeCETHUIETHUS Ce HabJl0/1aBa eKCITIOHEeHLMAJIEH P'BCT Ha TEXHOJIOTUUTE, KOUTO BOJH 10
3HAYMTEJIHO YBeJIMYeH e Ha CTelleHTa Ha aBTOMaTHU3aluusa U LMPpOoBH3aLUs Ha GM3HeC MPOLecUTe.
To3u HOB TUN MHAYCTPUAIU3aL M KJIY0BO 3aBUCH OT pa3/IMYHU 110 BUJ UHPOPMALMOHHU aKTHBU
KaTo 6a3u JaHHU, MHOTOQYHKIIMOHAIHU JUTUTATHU UHQPACTPYKTYPHY, ToJieMU 06eMHU OT U3XO/JeH
KOJ, 1 06y4eHU MOJieJIM Ha MAlIMHHO caMoobydyeHUe (M3KYyCTBeH UHTeJeKT). OT HKOHOMHYecKa
rJleflHa TOYKa BCHUYKO TOBA BOJAM [0 HaMaJleHU INpeJieJIHU pa3XoJAU 3a NMPOU3BOJCTBO, HaMaJleH
NPUHOC HA TPy/Ja KbM KpalHHA NPOAYKT, yBeJHYeHa [epCoOHaIU3alys Ha NMPOAYKTH U YCIYTU U
CHOTBETCTBAIIUAT Ha BCUYKO TOBA P'bCT HAa CTONAHCKATa KOMILJIEKCHOCT U HECUTYPHOCT.

OcBeH TOBa, KaueCcTBEHO HOBU (peHOMEHHU B IJ106a/IHaTa MKOHOMHMKA YBeJMYaBaT CBOETO 3HaUYEeHHe.
Cpepn TSIX Morar /ia ce CHOMeHAaT Pa3BUTHETO HA COLIMATHUTE MPEXU, YMHUTE YCTPONUCTBA U PA3KOTO
yBeJIMYeHHe Ha HaJW4YHUTEe JAaHHM, KOUTO 3aXpaHBAT MU3KJIIOYMUTEJHO TOYHHU PErpecMoOHHU U
KJacUPUKALMOHHM aJITOPUTMH 3a MaUIMHHO caMoobydyeHue. [loBeJjeHHMETO Ha Te3U HOBU U
nojyepTtaHo LUHUPpoBU PeHOMeHHU He e 06eKT Ha PU3WYeCKH OrpaHUYeHHUsI U B TO3U CMUCDHJ €
pa3JMYHO OT TOBAa Ha TPaJUMLUOHHHWTe TakuBa. ToBa cb3ZaBa pelulia Bb3MOXKHOCTH, HO U
3HAYMTEJIHO yBeJM4aBa PUCKOBETe, HA KOWTO WHAUBUJAUTE, OpraHUM3alUUTe U [Jbp>KaBUTe ca
u3j0XeHU. Ta3u paslMpeHa pUCKOBa eKCNO3ULMSA Ce XapaKTepu3upa He POCTO C YBeJHY€eH 06eM,
HO U C HapacHaJla CJI0KHOCT, KOeTO Y 3aTPY/AHSBA U3M0JI3BAHETO HA TPAJULIUOHHN UHCTPYMEHTH 32
HellHUs aHau3. Hactosinjata MoHorpadus uMa 3a 1eJ1 1a peAJIoXK1 pelleHUs B Ta3u 0COKa KaTo
ouyepTae HSIKOM MpeABapUTEJHH HJeH 3a aHa/JM3 Ha Te3W HOBU PUCK M [Jla MOKaKe Kak
TPaAULMOHHUTE UHCTPYMEHTH U MOAXO0AHU MOTaT Jja 6'b/jaT NPUJIOXKEHHU B AUTUTANHA Cpefa.

II'bpBa ry1aBa oyepTaBa OCHOBHU CBeJIeHHA 3a PUCKAa KaTO peHOMeH U U3Bex/Ja HAKOW OCHOBHHU
JebUHULMY, CBBp3aHU Cc Hero. [IpeficTaBeHa e KaKTO KpHUBaTa Ha pUCKa, TakKa U eJjMH 6a3uceH
MOJZIXO/, 32 HEFOBUSA aHa/IM3 Ype3 KOJMYeCTBeHa OLleHKa M NPUOPUTH3alMd B MaTpULia Ha PUCKa.
ToBa MHTYUTHBHO pa3bHpaHe 3a pUCKa e GOopMaSM3UPAHO UYpe3 KOJUYEeCTBEHH JedUHUIUH,
U3X0XKJALLM OT KJIacuuyeckuTe GyHKI MU Ha 110J1e3HOCT. B Tasu paMka e AedprHUpaHa U MsApKaTa Ha
Apoy-IlpaT 3a puckoBU npeAnoynTaHud. Ta3u MApPKa aBa OTIIpaBHa TOYKa 32 M3MepBaHe Ha pHUCKa
KaTO PUCKOBA NpeMHUS — KOMIIEHCALMATA, KOATO UKOHOMUYECKHUS areHT cJe/iBa Ja NoJy4yH, 3a Aa
npueMe OmnpesieJieHO HUBO Ha pHUCK. ['1aBaTa W3ciefBa U eMNUPUYHU JAaHHH, Ype3 KOUTO €
M34YKCeHa PUCKOBATa IpeMus B 26 eBponelcKu JbpKaBu 3a nepuo oT 15 roaunu fo 2020 r. Tazu
OIIpOCTeHa MApKa Ce OKa3Ba HeJ0CTAaT'byHa, 3a Jla ONMILIEe TO3U KOMIIJIEKCEH IIPOLeC HAa JUHaMHUYHaA
IpoMsIHA Ha HUBaTa Ha PUCK BbB BpeMeTo. [lopa/iy ToBa ce npe/jlara oLeHKaTa Ha pUcKa a 6bJe
HM3BbpLIBaHa He Ype3 U34YMC/IeHre Ha CTATUYHU MEPKY, a Ha IHHAMHAYHY TaKUBa CIPAMO pa3/IMiYHU
nepuoau (Op. HUBA HA PHUCK NPU PBCT WM NpU penecus). [IpeasokeHUAT NOAXO0J, 32 TOBA
JUHAMUYHO M34YMUC/IEHHe e Ja ce H3M0J3Ba MapKOBCKM MoJes] 3a IpeBKJIIOYBaHE MEXAY
pa3JIMYHUTE CbCTOSIHUSA U Upe3 Hero Jla ce U3YUCAAT TEXHUTe CbOTBeTHU nNapaMeTpu. Ha Tasu 6a3a



ca U3YUCJAEHU W aHAJM3UPAHU MEPKH 3a PUCKA CIPSIMO pPa3JUYHUTE PEXHUMHU B €BPOINEHCKUTE
KalMTaJIOBH Ma3apH.

BTopa r;iaBa npe/cTaBJ/siBa BbBeJleHHe B CTAaHAAPTHHS HAabop OT MEPKHU 3a OLleHKa Ha pucka. T
c/e/iBa KJlacCM4ecKrs OAX0/ M pa3rJie/ia pyucka KaTo clydaiiHa IPOMeHJIMBa, KOSTO MOXe /ia 6'bJie
omucaHa 4pe3 HeHWHaTa QYHKIMS HA CTAaTUCTUYECKO pasmnpezeseHue. [IpaBu ce mpersies U Ha
HSAKOJIKO QYHKIIMY Ha pa3mnpe/esieHre, KOUTO 0OMYaiHO ce MM0JI3BaT 3a Ta3u 1e: ['aycoBarta, Tasu
Ha Komy, Ha CTIOQBHT, eKCNOHeHLMaJHaTa W JIOTHOpMasHaTa QyHKLUs Ha pasnpefesieHHue.
[IpernexbT Ha Te3u QYHKLHMHU SCHO AEMOHCTPHUPA, Ye PUCKBT JIeXKH B Kpas Ha TeXHUTe ONAIlKH,
KOeTO Y I03BOJISIBa TOM Jla O'bJle OLleHeH 4Ype3 U34YHMC/IsiBaHe Ha MEePKUTe 3a CTOWHOCT MOJ PHUCK
(Value at Risk, VaR) u ouakBaHa kpaiiHo Texka 3aryba (Expected Tail Loss, ETL). OT npakTuiecka
rJiefiHa TOUYKa MMa MoBeyYe OT €/IMH HAa4YMH 33 OChIIeCTBSBAaHE Ha TOBA U3YUCJIEHHE, KAaTO NPU HETO
Morar Ja ce usbepaT pas/iMYHU NEPUOAU WU JAa Ce HaloXKaT aJTepHATHUBHHU JONYCKaHUA U
orpaHuydeHus. [JlaBaTa npejcTaBs U peasHU JaHHU 3a 25 eBponeHCKH KalMUTaJOBU Iasapa 3a
nepuos oT 16 roAuMHU U U3UYUCIsABA JBeTe MEPKU NpHU pasjUyHU JonyckaHus. [lokasaHo e, de
KOJIMYECTBEHUTE pas3/MKU MeXJYy MepKHTe NpU aJTepHAaTUBHU [OMyCKaHUsI MoraT jAa 6baaTr
3HQYUTEJIHU [0 pa3Mep, JOCTUrauku o 42% npu cTorHOCTTa noA puck u fo Hazg 100% npu
OYaKBaHaTa KpalHO TexKa 3ary6a. /lomb/IHUTEHO € JeMOHCTPUPAHO, Ye HAal-TOYHUTE OLLEHKH C
HaW-HHCKa IpelliKa ce NMOCTUraT NP M3I0J3BaHe Ha HelapaMeTPUYHU MeTOJU 3a U3YMCJIeHHe.
He3aBucuMO OT 0ONyCKaHUATA U METOAUTE HAa U3UHC/IEHUE, U IBeTe METPUKU He yCNsABaT yCIEeLHO
Jla OLIEHSIT pe3KUsl P'bCT Ha HUBATa Ha PUCK B pe3yJ/iTaT OT rJiobajHaTa 3[paBHa NaHAeMUs Npe3
2020r.

Tpera riaaBa HacouBa ¢oKyca KbM JUTMTaJHUTEe akTUBU. Ts JaBa omnpejeseHUs 3a
MHGOpPMALMOHHU U 3a AuruTajHu (uudppoBu) PuHaHCOBU akTUBHU. OlleHKaTa Ha pUCKA MpHU
NOA00HM aKTUBY NOHAKOra pa3yuTa Ha eKCIepPTHA OLleHKa, KaTo 3a LieJITa e NpejJsoxkKeH Habop OT
paszyinyHu nojgxoau. OT Apyra cTpaHa, AUTMTaAHUTe UHAHCOBU aKTUBU MOTAT Jia Ce ThPryBaT U Ha
¢$UHaHCOB Masap, HO TSAXHOTO [OBeJleHHe Jla € MHOTO pasJ/IMuHO CIPSIMO TOBA Ha TPaAULMOHHHUTE
akTUBU. ToBa e 0co06eHO BaJIM/IHO B PaHHUTE eTalM Ha TAXHOTO Bb3HUKBAaHE W BbBeXJaHe Ha
nasapuTe M IpejroJara Mo-3afbjJ004yeHa OlLeHKAa Ha TeXHUs puck. TpeTa rzaBa mnpeJjcTaBs
3ab/JIO0YEHO MPOYYBaHe Ha TOYHO TaKbB HOB KJAC aKTHBU — KPUNTOBAJIYTHUTE, KaTO pasryiexzaa
Habop or 20 pas3jMyHU KPUITOBAJIYTH C TOJISIM pa3Mep Ha Mas3apHaTa KanuTau3alusl.
TpasuLMOHHHUTE MEPKU 3a PUCKA Ca U3UYUCJIEHU, HO Te He YCIABAT Ja ONMULIAT HA'bJIHO KOPEKTHO
HYBaTa Ha pUCK. [Ipe/iyiara ce U3noJi3BaHETO HA pa3LIMpeH BapHMaHT Ha N10/X0/1a 32 ONITUMHU3ALUATA
Ha OYaKBaHaTa Bb3BPBILAEMOCT MU JAUCIEPCUs, KaTO KbM Hero ce Jo6aBM U HAJUYUETO Ha
3HauYMUTEJIeH JMKBU/EH pUCK. [lo ChliecTBO TOBA BOAM 0 BKJIYBAHETO HA MHAMUKATOP 32 06eM Ha
TBProBUsiTA NpPH ONpeJieJisIHETO Ha edeKTUBHATA TIpPaHHLA Ha aKTUBUTE U CbHOTBETHOTO
NpeMUHaBaHe OT JIByH3MepHO K'bM TPUU3MEPHO ONTHMU3ALMOHHO NPOCTPAHCTBO. [IpesicTaBeH e U
npuMep 3a NPUJIOKEHHe Ha TO3M HOB MOAXOJ, TOoKa3Balll KaK TOM Jom'bJBa M paslIMpsBa
ChLIECTBYBALMTE TEOPETUYHH MOCTAHOBKH.

quB']:pTa rjaaBa € HaCO4Y€Ha KbM €/lHa IoA4YepTaHO AUTrHTa/IHA TeMa - OHJIaMH MpeEXHUTe.
Bb3HUKBaHETO M pPa3BUTHETO Ha MPE¥KOBOTO O6LL[€CTBO U MpeoBaTa MKOHOMMKA Ha 0asa Ha
I/IHCl)OpMaL[HOHHI/ITe TEXHOJIOTHUH NPOMEHA WU NMOHATHUETO 3d PHUCK. HECI/II‘ypHOCTTa € BTbKaHa B



MpeXoBaTa CTPYKTypa Ha pas/IMYHUTE B3aHMOJEHUCTBHUS MeXJY HKOHOMHUYECKUTE areHTH M
CHOTBETHO yIIPaBJIEHUETO Ha PUCKA MOXKe /la CIievesId OT HEMHMUS 110-3a/bJI60Y€eH aHaius. [1aBata
npe/CcTaBs OCHOBHHU CBeJIeHHs OT TeOpHUs Ha MPEXUTe, KAaKTO U HAKOU NPUJIO’KEeHUS Ha aHa/IM3a Ha
collMa/IHUTe Mpexu. [IpeicTaBeHM ca OCHOBHM I@apaMeTpu Ha MpeXkaTa KaTO HHBA Ha
LeHTpa/IM3alys U KI'bCTePHpPaHe, KAKTO U OCHOBHHM MPEXOBH NPOLeCH Ha pa3npocTpaHeHue. KaTo
WJIIOCTPAaTUBHU IPUMeEpHU ca NpeJCTaBeHN KaKTO TeOPETUYEH MO/JieJl Ha KacKaJHO NMpeK’bCBaHe Ha
byHKUMUTE, TaKa U MpexxaTa Ha u3BecTHa [loHIM cxeMa. PasriiexaHeTo Ha pUCKa KaTO MPEXOB
deHOMeH npejiosiara ¥ U310J13BaHETO HA HOBY aHAJIMTUYHU UHCTPYMEHTH 3a LiesTa. [Ipessara ce
M3Mo0J3BaHeTO Ha belcoBM Mpexu KaTo MOAXOAALL HWHCTPyMEHTapuyM B CJy4auTe, KOTaTo
BPb3KUTE MEX/y OT/IeJIHUTE eJIeMEHTH Ha MpexkaTa He ca M3BeCTHU. M3mosi3BaHu ca eMIIUPUYHHU
JlaHHH, 3a Ja ce MoJeJMpa MpexoBaTa CTPYKTypa Ha LUPPOBUTE CEKTOPU B eBpoIleiickaTa
MKOHOMHMKA M Ja Cce H34YUCIAT HelHWTe mapaMeTpd. ToBa no3BoJsisABa Ja ce O4YepTaAT
HeJijuBepcUPULUpyeMHUTe MaKPOMKOHOMUYECKH PUCKOBE, KOUTO BJIUAAT BBPXY Te3U CEKTOPH U Jia
ce U34YUCJIAT U aHAJIM3UpaT CbOTBETHUTE PUCKOBU 6eTa KoepUIMeHTH.

IleTa ru1aBa pasrJ/ex/a aHa/iu3 4 IPOrHo3aTa Ha 0CO0eHO peJIKK U NOTEeHLMATHO KaTacTpodaTHu
puckoBe (T.Hap. ,4yepHHU Jiebean“). OCHOBHUTE NMOJX0U 32 MOJie/IMpaHe Ha TaK'bB TUI PUCKOBeE ca
npeJiCTaBeHU: eKCIepTHa OLeHKa, CTATUCTUYECKU MeTOJH, Na3apy 3a NPOTHO3U U CUMYyJIALUU.
['nmaBaTa npejcrass nperJsef Ha MOTEHLMAJHUTE N0JI3Y, HO U HeJJOCTATbLY IPY U3M0JI3BAHETO HA
BCEKU OT Te3U noAxoAu. OCHOBHUAT Npo6JieM NpU BCEKU €JMH OT TAX e orpaHuyeHaTa (Wau
MOHSIKOra HeHaJlMiHa) UHbopMauusl 3a peajy3alusiTa Ha Te3U MaJIKO BEPOSITHU PHUCKOBe. 3a
NpeosioJiiBaHe Ha TO3M INpo6JeM ce MNpejJara H3IM0JA3BaHETO Ha NoApobHHM MoHTte Kapio
CUMyJIaLlM¥ B KOMOMHALMSA C pa3lIMpeH aHa/IM3 Ha YYBCTBUTEJIHOCTTA Ha pe3yaTaTuTe. [lokasaHa e
TakaBa MoHTe KapJio cuMysianys, ¢ YMTO TOMOLL, Ce aHA/IM3UPpaT NOTEeH[MaJHUTE PeJJKU PUCKOBE,
KOWUTO MOraT /ia 3acerHaT ceKTopa 3a 06paboTka Ha nudposa nuHpopmauus B EBpona. Pazsutuero
Ha TO3M CEKTOp MOXe Jia Ce pasrjex/Ja KaTO MHAMKATHBHO 3a pa3BUTHETO Ha JUTHTa/IHATa
WKOHOMUKA B EBpona karto ns/10. MonTe Kapsio MozensT e cuMyvpaH 10,000 nbTH cipsiMO YeTUPH
aJTepHaTUBHU CLeHapus, KOUTO ca pasrjejaHd B Ababo4yuMHa. Cpell OCHOBHUTE H3BOJAUTE
oTbesiI3BaMe, 4e HerayCoBUTe pasnpejiesieHre (Ip. eKCIIOHEHUA/HH U JIOTHOPMaJIHU) U3TJIex/a
ca Mo-noAxXoAsY IPY MOJeJIMpaHe Ha AUTUTAIHA GeHOMEHH.

Illecta rs1aBa pasrJsiex/ja Kak MHAMBUAYAJIHUTE HKOHOMUYECKH areHTH Bbh3NPUEMAT PUCKA U KaK
TOBa Ce OTpa3sBa Ha TAXHOTO NOBeJleHHWEe B OHJIAWH cpeza. [IpaBu ce mperJieJ; HAa OCHOBHHUTE
TEOpPeTUYHHU TIOCTAHOBKU 3a PHUCKOBUTE BB3NPUATHSA CIOPSAMO KJachuyecKaTa Teopusl Ha
M0JIe3HOCTTA, HEMHUTE NoCcJIeiBalU MOoAUPUKALMH (BKJI. TEXHUTE QYHKIIUM HA I0JIE3HOCT U MEPKHU
3a PUCKOBHUTE MpPEANOYUTAHHUS), KAKTO U Ha OCHOBHHU Pe3yJITaTH OT cpepaTa Ha MoBeJeHUYECKaTa
WKOHOMHKA. [IpejcTaBeHM ca W aKTyaJHU pe3yJaTaTH OT cdepaTa HAa HEBPOMKOHOMHKATA,
MOKa3Ballll KaK CTPYKTypaTa U pa3MepbT Ha MO3'bKa OINpeJejiAT PUCKOBUTE NMpPeANOYUTAHUS Ha
uH/MBUA. OHJIalH cpesiaTa ChILO OKa3Ba CBOETO BJIMUSIHUE BbPXY [10BEeIEeHUETO Ha areHTUTE, KaTo
ca OYyepTaHW OCHOBHHUTE KOTHUTUBHM TpEIlKM W €BPUCTUKU NPU B3MMAHETO Ha peLIeHHUs:
penyTalys, NpernopbKa, NOCJe[0BAaTEJHOCT, HApylleHne Ha OYaKBAHHUATA U OYEBH/HO HAMEPEHHE.
[saBaTa mpejcTaBsg W pe3yJaTaTH OT OpPWUTHHAJIEH HMKOHOMHYECKH E€KCIIEPUMEHT, KOMUTO
JIeMOHCTpUpaA KaK YYaCTHULUTE OLleHsIBAaT PUCKA M B3MMaT pelleHHs B CUMYyJIMpaHa COLiMasHa



Mpe>Ka CIIpsIMO KOHTpPOJIHA rpyna 6e3 Mpexa. PelieHusTa, B3eTH OT MHAUBUJWTE B COLMA/IHA MpPeXa
BOJAAT [0 MO-HUCKUM KpallHU pe3y/aTaTd M B TO3M CMHUCBJ Ce OTYUTAT KaTO HEONTHMaJIHU.
JIOI'bJIHUTEJIHO Ce OLieHsBa Bb3MOXXKHOCTTA 3a IPOrHO3MPaHe Ha Te3U pellleHUs ype3 Habop oT 55
BO/IEIlIM a/ITOPUT'bMa 3a MAalIMHHO caMoo6yyeHre. OCHOBHUAT U3BO/, €, Ue HAJIMYMEeTO Ha COLHaIHa
Mpe>ka BOJH [0 [10-HHUCKA IPOTHO3UPYeMOCT Ha MHAUBU/YaJHUTE pelleHus.

Cratum 4 JOKJaAU, NyGJMKYBaHU B HAy4YHHM HU3JaHMs, pedpepUpaHM U HUHJIEKCUPAHH B
CBETOBHOM3BECTHHM 6a3u JaHHU c HayyHa nHGopmanus // Peer-reviewed articles and reports
referred and indexed in global scientific indexing services

2. Gerunov, A. (2023). Stock Returns under Different Market Regimes: An Application of Markov
Switching Models to 24 European Indices. Economic Studies (Ikonomicheski Izsledvania),
32(1), 18-35.

This paper studies the different modes of operation of European stock markets. Using data on 24
European indices over a period of 15 years, we show that these can be well represented by a Hidden
Markov Model with two regimes that roughly correspond to bull and bear markets. We further
estimate regime parameters and show that the alternate regimes have very different risk-return
trade-offs with clear implications for portfolio management. Corresponding transition probability
matrices show the remarkable persistence of states and give a possible quantitative estimate of the
degree of inertia in financial markets. Regime switching coordination across markets is further
examined, showing that moments of correlations are followed by idiosyncratic episodes and thus risk
diversification through regime arbitrage is possible.

CTtaTuaTa pasriexja OCHOBHHUTE DEXHWMH, NPU KOUTO ONepUpaT e€BpPONEeHCKUTE KalWuTaJOBHU
nasapu. U3nosi3Baiiku JaHHU 3a 24 eBpoOINeNCKU HHAEKcA 3a IepUo/, oT 15 roAguHY, IoOKa3BaMe, ye
Te3W KalWTaJIOBU Ma3apd MoraT Ja 6bJaT afeKBaTHO XapaKTEPU3UPAHU OT CKPUT MapKoOBCKU
MOJieJl C /iBAa PEXHUMa, KOUTO NPUOJU3UTESHO MOKa3BaT Meud W 6uuM nasapu. H3uducieHu ca
MapaMeTpUTe Ha BBIPOCHUTE PEXHWMH, KaToO Ce IOKa3Ba 4Ye aJTepHAaTUBHUTE pPEXUMU ce
XapaKTepu3npaT C MHOTO PAa3JIMYHU CbOTHOILIEHHE MeX/ly 0O4aKBaHa Bb3BP'bILAEMOCT U PUCK. Te3u
M3BOJM MOTaT Jia Ce U3I10J13BaT P Ch3/aBaHe Ha ONTUMaIHU NopTdeiyik. CbOTBETHUTE MaTPULIU
Ha BEPOSITHOCTHUTE 32 IPeX0/| KbM a/ITeEPHATHBEH PEXXUM II0OKa3BaT 3abeJieXKUTeIHaTa YCTOUUYUBOCT
Ha JaJZieH PeXXWM U MO03BO0JIABAT KOJMYECTBEHO M3YHCJIEHHEe Ha HUBOTO Ha MHepLUs, KOATO ce
HabJ110/jaBa Ha pa3/IMuHUTe GUHAHCOBU Na3apu. JlombJHUTENTHO € U3c/ie/BaHa KOOPAUHALUSITA IPU
MpOMAHA Ha peXuMa Ha UHAWBUJYA/HUTE Ma3apH, NOKa3BalKH, 4e NMepHoAu Ha KOOpAUHALUA ce
cJe/BaT OT MOMEHTH Ha 3HAUYUTEJHHU pa3jMKU. Te3u pe3yJaTaTH MorarT Ja 6bJaT U3M0J3BaHU 34
yBeJIM4aBaHe Ha AuBepcudUKaLusATa Ha MOpTHeHNIuTe Upe3 apOoUTpaXk MexAy nas3apH B pa3JinieH
MOMEHTEH PEXKHUM.

3. Mengov, G., Georgiev, N., Zinovieva, I. & Gerunov, A. (2022). Virtual social networking
increases the individual's economic predictability. Journal of Behavioral and Experimental
Economics, https://doi.org/10.1016/j.socec.2022.101944

Forecasting economic choice is hard because today we still do not know enough about human
motivation. A fundamental problem is the lack of knowledge about how the neural networks in the
brain give rise to thinking and decision making. One way to address the issue has been to develop



simplified economic experiments, in which participants need skills of little complexity and their
minds employ cognitive mechanisms, already well understood by mathematical psychology and
neuroscience. Here we take a neural model for rudimentary emotion generation and memorizing and
use it as a guiding theory to understand decision making in an experimental oligopoly market. For
the first time in that line of research, participants are put in a lab virtual social network serving to
exchange opinions about deals with companies. On average, choices become significantly more
predictable when people participate in the network, in contrast to working alone with expert
information. Calibrating the model for each person, we find that some people are predicted with
startling precision.

[IporHo3upaHeTo Ha UKOHOMHUYECKH U3060pU MPOAb/KaBa Ja O6'bJie NpeAu3BUKATE/ICTBO, ThH KaTo
BCe Ollle MMa Npa3HMHU B NO3HAHUETO 3a 4YOBellKaTa MOTUBaLUd. EAUH oT QyHAaMeHTa/IHUTE
npo6JieMH e JIIIcaTa Ha I03HaHUe 3a TOBa Kak QYHKLIMOHUPAHeTO Ha HEBPOHHUTE MPEXU B MO3'bKa
006yc/1aBd MHUCJIEHETO M B3MMaHeTO Ha pellleHud. [loTeHIMaleH NOoAXOA 3a aJjpecUpaHe Ha TO3U
npo6JsieM e 4ype3 Cb3JaBaHe W aHAJM3MpaHe Ha ONPOCTEHHW UKOHOMHYECKU eKCIIepUMEHTH, NpU
KOWTO YYaCTHULUTE U3I0JI3BaT yMEHHs C HUCKO HUBO Ha CJI0XKHOCT, a TEXHUAT MO3bK pPa3yHTa Ha
KOTHUTUBHU MEXaHU3MH, KOMTO Ca Bede J0Ope MO3HATH HAa MaTeMaTHyecKaTa IICHUXOJIOTUS U
HeBpoJIOTUATA. TyK ce U3N0JI3Ba MOJes 3a FeHepHpaHe Ha I'bpBAYHA €MOLUs M NIaMeT, KOHTO e
OTIIpaBHa TeOpeTHYHA TOYKa 3a pa3bUpaHe Ha pelleHUATa B eKClIepUMeHTaJleH OJIMIOTI0JIeH asap.
3a I'bpBU I'bT B TO3W THUIl M3CJIeJBaHUs YYaCTHULMTE ca NOCTaBeHU B JlabopaTopHa BUPTyaJHa
coLlMa/IHAa MpeXa, KOAATO Ce M3I0J3Ba 32 0OMAHA Ha MHEHHUs OTHOCHO CJEeJIKUTe C pa3JIMYHUTe
JoctaByulM. CpeJHOCTAaTUCTUYECKH, HalpaBeHUTe H360pU ca MHOTO IO-NMPOTHO3UPYEMU C
pasriefaHuda MeTOJ, KOTaTO yYaCTHULIMTE NeMCTBAT B MpeXa CIPAMO CIy4auTe KOraTo Te pa3yuTaT
caMo Ha ekcrnepTHa UHQopmauus. MozenbT e KajJaubpupaH Ha HHAUBUAYAJHO HHUBO, KaTo
MPOTHOCTUYHATA TOYHOCT IPU HAKOU UHAUBU/U € U3KJIYHUTETHO BUCOKA.

4. Gerunov, A. (2022). Risk Management for Crypto Assets: Towards Volume-Adjusted Metrics.
Economic Alternatives, 1,113-131.

Cryptocurrencies (or coins) have attracted significant interest from amateur and professional
investors alike. Those currencies are traded on specialized exchanges and are characterized by
extreme price dynamics and pockets of significant volatility with liquidity risk being a major concern.
The article studies 20 cryptocurrencies over the period Q4.2013-Q2.2021 to glean key stylized facts
about their dynamics. We demonstrate that traditional risk metrics may be insufficient to fully
evaluate their risk profiles and so propose to leverage a set of novel volume-adjusted metrics.
Adjustments to the Sharpe ratio, the Value at Risk (VaR) and the Expected Tail Loss (ETL) measures
are outlined so they better reflect the specifics of cryptocurrencies. This enhances the classical two-
dimensional mean-variance optimization with a third dimension - volume traded, thus engendering
a new three-dimensional asset map that can be used for improved risk management. This new
framework is illustrated over the 20 major cryptocurrencies and corresponding adjusted metrics are
calculated and interpreted.

KpunroBanytute (W1M MOHETH) ce pajBaT Ha 3HAUUTEJEH HHTepec OT NpodecHUOHATHU U
HenpopecHoOHATHU WUHBECTUTOPHU. Te3u BalyTH ce THPryBaT Ha ClelUaJU3UpPaHH Na3apu U ce
XapaKTepu3upaT € 3HaYMTEJHA LleHOBA AMHAMUKa U eNM30/H1 Ha NoJ4yepTaHa BOJATUJIHOCT, KaTo
JIMKBUJAHUAT PUCK € CpeJi OCHOBHUTe cbhobpakeHUs. CTaTusaTa pasriaexza 20 KpunToBaayTH 3a



nepuoZia oT mbpBOTO TpuMeceyre Ha 2013 r. o BTopoTo TpuMeceure Ha 2021 r. 3a ga oTtyere
OCHOBHM CTWJIM3UpaHU QaKTH 3a TSIXHATa AuHaMuKa. [lokasBa ce, 4ye TPaJAUIMOHHUTE MEpPKHU 3a
pHCKa ca HeJOCTAaThYHH, 33 [la Ce OLEHU B I'bJHOTA PUCKOBHUS NpPOQUJ HAa TE3W BaJYyTH U Ce
npe/jiara HA60p OT HOBU MEPKH, KOUTO €Ca KOPUTHPAHH CIIPsSIMO 06eMa Ha ThproBusTa. [IpeacTaBar
ce Kopurupanu koedpuuueHTH Ha llapmn, KopurupaHu ctoiHocTd nof puck (VaR) um odakBaHuM
kpaHo Texko 3ary6u (ETL), kouTo B mo-bjJHA CTelNeH OTYUTAT choelqupUKUTE Ha
KpUNITOBaJyTUTE. TO3U NOAX0/ pa3liupsiBa TpaJULlMOHHATa ONTUMHU3aL A MEXKAY PUCK M OUaKBaHa
B'b3BP'BLIAEMOCT C HOBO U3MepeHHe — 00eM Ha ThProBusiTa. ToBa BOJAMU U [0 HOBO TPUHU3MEPHO
IPOCTPAHCTBO HA AaKTUBUTE, KOETO MOXKE JIa Ce M3I10J13Ba 32 10106 pEeHO Mo/leJIMpaHe Ha prckKa. To3u
HOB [10/IX0/], € UJIICTPUPAH KaTo METPUKUTeE 3a pycKa Ha 20 OCHOBHU KPUIITOBAJIYTH Ca U3YUCJIEHU
Y aHaJIN3UpaHHU.

5. Atanasov, I, Mengov, G. & Gerunov, A. (2021). Expert information, economic rumors, and
market self-organization: A lab study. IEEE Conference Proceedings.

Findings from laboratory studies with human participants often carry over to the real world. Here
we analyze data from an economic experiment and show that introducing relevant expert
information makes a lab market more chaotic, while connecting people via a virtual social network
reduces chaos and increases self-organization. The latter may be of little value though, if a ‘consensus’
is built around rumors rather than facts. In contrast, when competent participants are exposed to
both expert information and social network influence, the former factor dominates their choice
behavior.

W3BoauTe OT labopaTOpPHU M3C/e[BaHUS YeCTO MOTaT Ja 6'baT HabJoJaBaHU U Ha TepeH. B Tasu
CTaTHs Ce aHAIU3UPAT JJAHHU OT UKOHOMUYECKH eKCIIepUMEHT, KOMTO MOKa3Ba KaK BbBEX/IAHETO
Ha eKcrepTHa MHPOpManus B paMKUTe Ha eKCIepUMEeHTa/leH NKOHOMUYECKH Ma3ap ro NpaBH I0-
Xa0THYEH, a CBbP3BaHETO Ha YYACTHUIMTE Ype3 ColjMasiHa Mpeka HaMaJ/isiBa Xaoca U yBesJuvaBa
BBb3MOXHOCTTA 3a caMoopraHusanus. [lociegHOTO MoXxe Ja He HOCHU OCOoOeHH IM0JI3W Ha
YYaCTHUILMTE, ThH KaTO CHOJAE/JEHOTO MHEHUE e U3rpaZileHo Ha 6a3a Ha CJIyXOBe BMECTO 0OEKTUBHU
¢aktu. OT Apyra cTpaHa, KOraTo MO-OMUTHU YYAaCTHHUIM Ca M3JIOXKEHHM KAKTO Ha eKCIepTHa
vHpopManus, Taka U Ha B3aUMOJEHWCTBUE C BUPTyasIHA COLMA/IHA MPEXa, MPU TAIX eKCllepTHATa
vHpOpManusa uMa Mo-roJIIMO BJIHSHUE.

6. Gerunov, A. (2019). Socio-Economic Enablers of E-Government in Bulgaria. Economic
Alternatives, 3, 437-455.

The successful implementation of e-government solutions hinges critically on numerous factors.
While research has been abundant, no consensus has emerged on their relative importance. This
paper aims to fill this knowledge gap by exploring a number of socio-economic determinants for new
e-government developments and investigating their influence. This is done by distributing a self-
administered online questionnaire to groups of relevant stakeholders in Bulgaria and then ranking
their responses. An agreement emerged across the sample that the availability of qualified human
resources, organizational context and technological factors are seen as the key enablers. This view is
shared across both professionals in the field of e-government, as well as users of e-services. Results
are further confirmed by a factor analysis showing that the three underlying themes of resources,
organizational context, and implementation figure prominently. These results point to the



importance of shifting e-government policy away from issues of budgeting and procurement and
focusing it more on issues of human and organizational development.

YcnemHoTo BHeJpsABaHE Ha pELIEeHHUA B cd)epaTa Ha €JIEKTPOHHOTO YyIIpaBJIEHHWE€ 3dBHCHU OT
MHOXeCTBO Cl)aKTOpI/I. B'bHPEKH rojieMud 6})0171 Hn3cjiegBaHHA 110 TEMATA, BCe Oollle He € JOCTUTHAT
KOHCEHCYC OTHOCHO TAXHOTO OTHOCHTEJ/JIHO 3HAYEHHE. HaCTOHU_IETO n3cjieJgBaHe MMa 3a LeJ [Ja
aZpecrvpa TO3WM BDBIPOC KATO pa3rjea BaXHOCTTA Ha Ha6op OT COLMAJIHO-MKOHOMHYECKHU
onpenesinTeJii Ha yCliexa Hd HOBHU IIPOEKTH B cc])epaTa Ha e-yIIpaBJIEHHUETO. I/I3CJ'IE,ZLBaHeTO e
OCBbUIECTBEHO 4Ype3 HApPO4Y€H BBIIPOCHHUK, U3IPATEH A0 PA3JIMYHHU 3dWMHTEPECOBAHU CTPAHU IIPpHU
BHeJpAdBaHE Ha e-yIIpaBJIEHHWE B B'bf[I‘apI/IH, KaTo BIIoCJjieACTBHE TEXHUTE OTIrOBOpH Ca
AOIMI'bJIHUTEJIHO dHAJIM3UPAHH. [lokasaHo €, 4e ce O(l)OpMH KOHCEHCYC, 4ye HaKW-roJiIMO 3HaYeHUe 3a
yciexa HMMAT HaAJIHW4YUETO Ha AO0CTATBYHO KBaJ’II/I('l)I/II_U/IpaHI/I YOBE€UIKK pecypCH, noaxondind
OpraHU3allMOHEH KOHTEKCT U TEeXHOJIOTUYHUTE Cl)aKTOpI/I. Tasu rjejHa TO4YKa € ClioJejieHa KaKTO
cpen paspa60Tq1/1u1/1Te Ha pelmeHHud 3a e-ylpaBJeHHue, TaKa U Ccpen HOTpE6I/ITEJII/ITe Ha
€JIEKTPOHHHUTE YCJIYI'U. cDaKTOPEH dHaJIN3 HaA [AJdaHHHUTE OOIM'bJIHUTE/JIHO IMNOTBBP¥KAdBA TeE3H
pe3yJ/TaTH KaToO IMOKa3Bd 3HAYEHHETO Ha TEMHUTE YOBEIIKU PeCypCH, OpraHM3allMOHEH KOHTEKCT U
noaxo/ 3a BHeaApABAHE. I/ISCJIe,LlBaHETO ITOKa3Bad BAXXHOCTTA HA TOBA IOJIMTHUKATA 110 €-yIIpaBJIEHHE
Aa U3MeCTHU (1)OKYC3 CHh OT BBIIPOCH KATO 6}o,q>KeT1/1paHe W Bb3JlaraHE WU A4 I'0 NPEHACOYU KBbM
BBIIPOCH, CBbP3aHHU C HOBEUIKOTO U OPraHM3dIMOHHO PA3BUTHE.

CtaTvy M J0K/JIajAy, NyOGJIMKyBaHU B HepedepHUPaHM CNIMCAHUA C HAYYHO peleH3UpaHe WU
ny6/IMKyBaHU B peJaKTHPaHU KoJIeKTUBHU ToMOBe // Peer-reviewed articles and reports in
non-indexed journals or in edited collected works

7. Gerunov, A. (2023). Modern Approaches to Forecasting Firm Default Rates over the Short to
Medium Term: An Application to a Panel of Polish Companies. Annual of Sofia University “St.
Kliment Ohridski”, Faculty of Economics and Business Administration. (noz nedar)

This paper models Polish companies default rates over the period 2000 to 2013, using eight leading
classification algorithms - logistic regression, linear discriminant analysis, neural network, k-Nearest
neighbors, naive Bayes classifier, random forest, support vector machine and soft independent
modeling of class analogies. Each of the eight methods is applied to five subsamples of data to forecast
default rates in a period of one to five years, using 64 financial indicators. Results show that longer
term forecasting remains a challenge for all methods, but a random forest algorithm is able to
produce satisfactory results for forecast horizons of one or two years. The key drivers behind
bankruptcy are then elicited using the relative contribution of variables to the accuracy of the best
performing model.

CTaTusATa aHA/JIM3Upa MaHeJ OT MOJICKM KOMIIAaHUU M MO/JIe/IMpa TSAXHATa BEPOSATHOCT 3a GaiuT 3a
nepuosa ot 2000 mo 2013 r, U3MO3BAalKH OCEM BOJeIU KJACUPUKAIMOHHHU aJrOpUThMa —
JIOTUCTUYHA Perpecusi, JMHeeH JUCKPUMUHAHTEH aHa/IU3, HEBPOHHA MpeXa, K Hali-6JIM3KU ChCeiy,
HavBeH BelicoB KyacudukaTop, caydyaliHa ropa, MalllMHU C MOJKPENsId BEKTOPU U He3aBUCUMO
Mo/Jie/lMpaHe Ha KJIAaCOBW aHAJIOTWUH. BCeKW elMH OT Te3W OCeM MeTo/la € NMPHUJIOKEH KbM IeT
W3BaJIKU OT JAHHUTE, 3a Jla OIleHH BEPOSTHOCTTA 32 GaIUT B IEPUOAH OT €/lHa JI0 NeT roguHa. 3a
I[eJITa ca U3IMO0JI3BaHU 64 GMHAHCOBU WHAWKATOpPAa KaTO HE3aBHCUMU NMMPOMEHJHUBU. Pe3yaTaTuTte
MOKa3BaT, Y€ JbJTOCPOYHUTE NMPOTHO3U ca MPOo6JIEeMaTUYHU 32 BCUUKH pa3rjeXJIaHu MEeTOAH, HO



MO/JeJIn Ha cnyqaﬁﬂa ropa npousBexgaT 3aA0BOJIMTE/IHU PE3yJITATHU IIPHU XOPHU3O0HT OT €4Ha UJIN
AB€ T'OJHWHH. O‘IepTaHI/I ca U Hal-BaOXXHUTE OOSICHUTEJHU IIPpOMEHJINBH 34 IIPOrHO34T4d, KATO Ca
pa3rjiegaHd OTHOCUTE/JIHUTE IIPUHOCH HA BCAKA IIPOMEHJIMBA 3d MOBHUIIIABAHE HA IPOTHOCTHUYHATA
TOYHOCT.

8. Gerunov, A. (2022). Forecasting customer support resolution times through automated
machine learning. Economics and management, 19 (2), 1-11

This article focuses on modeling and forecasting the resolution time of customer support tickets. To
this end we leverage data from a process aware information system and compare manual training of
several state-of-the-art benchmark models (neural network, regression, k-Nearest neighbors,
random forest, and support vector machine) to automated model training using the H20 framework.
The best performer among the automated machine learning models has much higher forecast
accuracy than the benchmark models. This indicates that automated machine learning is a feasible
way to approach process modeling problems and may be fruitfully utilized to forecast relevant
process metrics.

CratusTta ce $oKycupa BbpPXy MOJeJHpPAHETO U NPOTHO3MPAHETO HAa BpeMeTo, HeoOXOJUMO 3a
NpUKJIOYBaHe Ha NMOTPeOUTe/ICKAa 3asBKa KbM OTZes 10 NOAAPHKKA. 3a Lie/iTa ca WU3IM0J3BaHU
JlaHHU OT NPOLeCHO-OpHeHTHpaHa HHPOPMaLlMOHHA CUCTEeMa, KaTo C TAX Ca U3YUCIEHU HAKOJIKO
aJITepHAaTUBHU perpecMoHHU MoeJa. U3nosi3BaHuTe pedpepeHTHU a/iTOPUTMU Ca HEBPOHHA Mpea,
MHOroMepHa perpecusi, k Haii-6JIM3KHU Cbce/y, clydaliHa ropa U MalllhHa C IOoAKpenslid BEKTOPU U
Te31 aJIFOPUTMU Ca CPAaBHEHU C aBTOMAaTHUYHO 0O6y4eHU MoJesu OT coPpTyepHUs: HHCTpyMeHT H20.
[loka3aHo e, 4ye HaAW-TOYHUAT MOJeJ CpeJ, aBTOMAaTHUYHO OOydyeHHTe MMa MHOTO I0-BHCOKa
MNPOrHOCTUYHA TOYHOCT OT pedpepeHTHUTE aIrOpUTMU. To3U pe3ysTaT JEMOHCTPHUPA, Ye NoAX0Aa
Ha aBTOMAaTUYHOTO MAaUIMHHO OOy4YyeHHe e yJayeH HayMH 3a pellaBaHe Ha 33/aud CBbpP3aHU C
MOJieJIMpaHe Ha MPOLeCH Y 3a IPOrHO3WPaHe Ha NPOLeCHYU METPUKH.

9. Gerunov, A. (2022). Identifying Anomalous Consumer Behavior in E-commerce. Journal of
Economic Boundaries and Transformation, 2,1, 101-109.

Identifying uncommon or suspicious user behavior in online commerce has crucial implications for
the smooth functioning of digital markets. This short research note demonstrates the application of
an anomaly detection method that is scalable for large volumes of e-commerce data. In particular, we
show that the use of one single algorithm can lead to large discrepancies in the proportion of
identified anomalies and thus propose to leverage a consensus approach instead. Under this
proposition, anomalous approaches are defined by using jointly three or four separate methods
(Mahalanobis distance, DBSCAN, LOF, or PCA). This utility of this approach is demonstrated by
applying it to the real-life data and showing that it is able to robustly identify suspicious individuals
from the history of their online transactions.

WUpeHTUUIIMpAaHETO HA HEOOWYAWHO WJIM MOJO03PUTESTHO MOTPEGUTENICKO NMOBEeJeHHEe B OHJIAWH
TbProBUSATA UMA 0CO6GEeHA BaXKHOCT 3a 6e3Mpo6sieMHOTO GYHKIIMOHUPAHe Ha HUPPOBUTE Ma3apH.
HacTosliieTo KpaTKo H3cC/e/jBaHe JeMOHCTpUpa MPUJIOKEHHETO Ha MeTOoJ, 3a OmpejesssHe Ha
AHOMAJTHU HaOJII0IeHHsI, KOUTO MMa Bb3MOXKHOCT Jia Mauabupa 3a 06paboTKa Ha roJieMH 06eMHU OT
JlaHHU B 06J1acCTTa Ha eJIeKTpPOHHATa TbProBus. [lo-crelMasHo ce MOKa3Ba, Ye U3MOJ3BAaHETO Ha



pa3/JIMYHM aJTOPUTMHU 3a pelllaBaHe Ha Ta3u 3aJladya MoXe Jla JoBeJie /10 3HaUUTe/Ha BapUalus Ha
IPOMOPLUATA UAEHTUPUIMPAHU AaHOMAJIMU U B TO3U CMUChJI /] Ce HabJl0/1aBa HEYCTOMYUBOCT Ha
pe3yaTaTvTe. 3a paspellaBaHe Ha TO3W MPOOGJEM ce IMpejsara M3M0J3BAaHETO HA KOHCEHCYCeH
MeTOo/, IPU KOWTO 332 aHOMAJIUU Ce CMSATAT UJeHTUPUIIMPAHUTE KATO TAKUBA OT TPU UJIU YETUPU OT
CJleIHYUTe aJITepHAaTUBHU aJITOPUTMH: pa3cTosiHHe Ha MaxasaHo6uc, DBSCAN, JiokasieH eKCcTpeMeH
¢dbakTop ¥ aHA/IN3 HA OCHOBHYU KOMIIOHEHTH. [leMOHCTpUpaHa e MoJ13aTa OT TO3H MOAX0/I, KATO TOU
e NpUJoKEH KbM EeMIUPUYHU JAHHU U € MO0Ka3aHo, Ye TOW MOXKe YCIellHO Aa UAeHTUPuuupa
HOA03PUTENHHU NOTPe6HUTENN HA 6a3a HA UCTOPHUSATA HA TEXHUTE OHJIAMH MOKYIKH.

10. Gerunov, A. (2021). Estimating VaR During the Storm: A study of 25 European stock markets.
Economics and Management, 18(2), 1-11.

This paper investigates which approach to estimating a common risk metric - the Value at Risk
(VaR)- yields optimal results in times of significant market turbulence. To this end we leverage data
on 25 European stock exchanges over a 15-year period ending in December 2020. Using data on the
first 14 years, we estimate the non-parametric, the parametric Gaussian and the Cornish-Fisher
versions of the VaR and compare those estimates to the actual realization in the last year of the
period. A number of error metrics are consulted with both the mean absolute percentage error
(MAPE) and the root mean squared error (RMSE) showing that a Gaussian parametric VaR yields the
most accurate approximation to the actual value. Some implications of these results are outlined.

CtaTuaTa u3cje[Ba KOW OT HaW-4eCTO M3IMOJI3BAHUTE MOJAXOAW 33 U3YMUC/ASBAaHE HAa MApPKaTa
ctoriHocT noA, puck (Value at Risk, VaR) Boau 10 Hali-To4yHa OlleHKa B YCJOBUS Ha 3HAYMTEJIHA
MasapHa AWHAMHKA. 3a Ta3u ILieJ ce U3I0JI3BaT JaHHU 3a 25 eBponelcku GoHI0BU 60pcH 3a 15-
roguuieH nepuof Ao AekeMBpu 2020 r. M3moJsi3BaT ce JaHHU 3a mbpBUTe 14 roguHU, 3a Ja ce
WU3YUCJAAT HeNapaMeTpPUYHUTE OLIEHKH, rayCoOBUTE MapaMeTPUYHH OIEHKH M KOPUTHPAHUTE
oneHkH no Kopuum-®@uiiep Ha MepKHTe 3a CTOWHOCT 1oJi pUck. Te ce cpaBHABAT C peaiM3alUUTE
OT MocJieJHaTa FoIMHA Ha pa3rJiexaaHusa nepuoa. Ha Tasu 6a3a ca M34ucjeHU HAbop OT METPUKHU
3a MPOTHOCTUYHATA I'PeIlKa, BKJ. CpeJHaTa abCOMIOTHA MPOIeHTa rpellka U KOPeH OT CpeJHaTa
KBaJIpaTHYHA TI'pelllKa, KOUTO MOKa3BaT, Ye rayCoOBUTE MapaMeTPUYHU OLIEHKHU ca HaW-6JIU3KU 10
eMIMpUYHaTa peasusanus. OuepTaHu ca HAKOW OCHOBHU U3BOJIY, CJIeIBALUA OT Te€3U PE3yJITaATH.

11. T'epyHoB, A. (2021) KosinyecTBEHH MOJAXOJAU 3a yIPaBJeHHE HA ONEPALMOHHUS PUCK BbB
¢duHaHcoBus cekTop. ['oduwHuk Ha Cmonauckus gpakysamem Ha CY, 20, 37-56.

The article presents foundational definitions of operational risk and outlines methods for its
evaluation in the financial sector. We review the basic, standardized and advanced risk indicators.
These are contextually situated and critically evaluated. A Monte Carlo approach to estimating key
risk indicators is presented and further elaborated upon. The article concludes with a critical
evaluation of the approaches presented and outlines the main challenges to their practical
implementation.

CraTusTa npejAcTaBs OCHOBHUTE JePUHULUM HA ONEepPallMOHEH PUCK U OYepTaBa HAKOW OCHOBHHU
MeTO/I1 3a HEroBaTa OlleHKa BbB pUHAHCOBUSA CeKTOp. Pa3ryiexxjat ce 6a3UCHU, CTaHAAPTU3UPAHU
Y YCBBBPUIEHCTBAaHU PUCKOBH MHAMKATOPH. Te ca MocTaBeHH B KOHTEKCT U KPUTHYHO OLlEHEHH.
MonTe KapJio noxoAbT 3a OljeHKa Ha OCHOBHU MEPKH 3a PHUCKa e pasrjefaH B AeTalau. CTaTuaTa



3aBbpliBa C KPUTHYHA OLJ€HKA Ha MMpeACTaBEHUTE NOAX0AH, KATO 09€pPpTaBa OCHOBHUTE PHUCKOBE 34
TAXHOTO NPAKTHUYECKO MIPHUJIOKEHHE.

12. Gerunov, A. (2020). Attitudes towards privacy by design in e-government: Views from the
trenches. Journal of Social and Administrative Sciences, 7(1), 1-17, ISSN (online):2149-0406.

In light of increasing public pressure and strict regulation, issues of information security and privacy
gain prominence in the e-government domain. A promising approach to ensure data protection is to
embrace the Privacy by Design principles and practices in the public sector but this remains a major
challenge for practitioners. This article leverages in-depth interviews with e-government
stakeholders in Bulgaria to explore their opinions and preferences on data protection issues, thus
outlining the main drivers and barriers for Privacy by Design implementations. The key insight is
that increasing citizen demands and regulatory oversight engender a change in privacy thinking that
defies the current status quo. Limited understanding, scarcity of best practices, legacy systems and
insufficient financial and administrative capacity seem to be the main implementation obstacles.

[IpeaBus 3acuyieHusi 0oOleCTBEH WHTepec U BCe IMO-CTPUKTHATa peryJjauus, npobjeMUTe Ha
MHOpMaLlMOHHATA CUT'YPHOCT W 3alllUTaTa Ha J@aHHUTe CTaBaT BCe MO-BAXXHU B 06J1acTTa Ha e-
ynpasJieHHeTo. O6eliaBall 1o/Ax0/] 3a o6e3nedyaBaHe Ha 3aliyMTaTa Ha JaHHUTe e IPUJI0XKEHUETO Ha
NPUHLHMIINTE U IPAaKTUKKU OCUTYPsIBALlM HEIPUKOCHOBEHOCT M0 nojpa3soupane (Privacy by Design,
PbD) B ny6/smuHus cekTop. TAXHOTO NMpUJIOKeHHe obGaye BCe Olle 0CTaBa NpeJU3BUKATEJICTBO B
npuioxkeH MaH. CTaTusATa NOKa3Ba pe3yjTaTd OT [JbJAOOYMHHU HUHTEPBIOTA C Habop oOT
3aMHTEpEeCOBAHU CTPAHU 10 TeMaTa e-yIIpaBJIEHHE B B'bJII‘apI/IH, KaTo 1eJivk Ja u3cjeaBa TAXHOTO
MHEHUE U IPeJI0YUTaHNs OTHOCHO BBIPOCUTE, CBbP3aHU C'hC 3allUTaTa Ha JJAHHUTE, 3a 1a U3Bejle
OCHOBHHUTE [BUraTeJuM M Oaphepd MNpd MNPUIAraHeTO Ha NPUHLUUIWTE W MpPaKTUKATE Ha
HEIPUKOCHOBEHOCT M0 nojpas3bupaHe. OCHOBHHUSAT M3BOJ €, Ue OYAaKBAHUSATA HA rPaKJaHUTE U
HN3UCKBAHHUATA HA pEryjaTopuTe BOAAT OO0 NPOMAHA B MOAXO0Ja KbM TO3H BBIIPOC U NMPOMEHAT
HACTOSILETO CTaTyKBO. OrpaHUYeHOTO pa3brpaHe Ha NMPUHLUIUTE U NPAKTUKHUTE, OCTApPEJUTe
I/IH(I)OpMaL[I/IOHHI/I CUCTEeMHU U HeJOCTATBbYHHUAT (l)I/IHaHCOBI/I U aAMHUHUCTPATHUBEH KallalUTET Ce
oyepTaBaT KaTO OCHOBHUTE MpPENSATCTBUS.

13. Gerunov, A. (2020). Effects of Open E-government on Democracy: A Public Value Perspective.
Annual of Sofia University “St. Kliment Ohridski”, Faculty of Economics and Business
Administration, 19, 31-40.

One of the key aspects through which open e-government generates public value is through its ability
to engender procedural utility for citizens. E-participation is thus expected to have benign outcomes
on the democratic environment in a country by providing transparency, citizen participation and
inclusive decision-making through digital means. The short paper tackles this issue by empirically
testing the connection between e-participation and measures of democratic efficiency. The results
obtained underline a robust link between the two, showing that the digital transformation of the
public sector reinforces citizen rights.

E,ZLI/IH OT OCHOBHHTE HA4YHMHH, 4Ype3 KOHUTO €JIEKTPOHHOTO YyIlIpaBJIeHHE Cb3/aBa 06LLleCTBeHa
CTOMHOCT, € KaTo noAamnomara Cb3JaBaHETO Ha IpoLeAypHa IIOJIE3HOCT Ha rpaXJaaHHTeE. B To3u
CMHUCDHJI €-y4aCTHETO Ce O4YaKBa Ja HOCHU O6LL[€CTB€HI/I IOJI3XW B €AHO IeMOKPAaTUYIHO 06H.[€CTBO KaTo



CIioMadra npo3pavyHoCTTa, 'pa*KAaHCKOTO y4aCTHE€ U B3UMAHETO HA pEIleHHWd, BKJIIOYBAIIXU HIHPOK
KPBI OT 3aMHTEPECOBAHH CTPAHH. CratusaTa n3cjegBa EMIINPHUYIHO BPb3KATA MEXAY €-Yy4aCTUETO U
pa3JiMdYHU HWHAWKATOPHU 3a AEMOKpATHUYHA E(l)eKTI/IBHOCT. HOJIy‘{eHI/ITe pe3yjTaTrh IIOKa3BaT
YCTOﬁqHBa BPpBb3Ka MeXJy [ABE€TE, KOeTO MW IMoA4YepTaBa, 4€ JUTHTa/JIHATa Tpchd)opMauI/m Ha
I'IY6JII/I‘{HI/IH CEKTOP IIO3BOJIABA MMO-II'bJIHO YIIPAXXHABAHE HA IPa>XAaHCKHUTE IIpaBa.

Ctyauu, ny6/IMKyBaHU B HAYYHU U3aHUsA, pepeprpaHu M UHJEKCUPAaHHU B CBETOBHOU3BECTHH
6a3u JaHHM ¢ HaydyHa uHpopmanus // Peer-reviewed studies referred and indexed in global
scientific indexing services

14. Gerunov, A. (2022). A Privacy by Design Implementation Methodology for e-Government.
International Journal of Electronic Government Research, 18(1), 1-20.

The issues of privacy and data protection are gaining in prominence, especially against the backdrop
of changing citizen preferences and the enforcement of strict legislations such as the EU’s General
Data Protection Regulation. Pursuant both article 25 of the Regulation and following good practice,
public sector institutions need to apply the principle of Privacy by Design (PbD) to their Information
Systems. However, there is limited consensus on how this application is to be carried out. This article
aims to fill this gap by constructing an implementation methodology with a particular focus on the e-
government domain. This is done by using a design science approach leveraging practical experience
and extant literature to design the methodology in accordance to user needs, existing legal
requirements, and best practices. The proposed new methodology is applied to a real-life project
from Bulgaria’s e-government roadmap and evaluated by project stakeholders and experts.

[Ipo6sieMuTEe HAa HENPUKOCHOBEHOCTTA U 3aljMTaTa Ha JaHHUTE CTaBaT BCe MO-BaXKHU O0COOEHO B
KOHTEKCTa Ha MPOMEHSIIUTE Ce OOIIEeCTBEHU MPEANOYHMTAHUS M HajlaraHETO Ha HOPMAaTHBHU
orpa"HuyeHue Kato O6IMsA perjaMeHT 3a 3amuyTa Ha JaHHuTe HAa EC. Copes 4. 25 Ha chuiys U
CIpsiMO AOOPUTE MPAKTHUKU NPU pa3paboTBaHe HA MHPOPMAI[MOHHU CUCTEMH, OPTaHU3ALUHUTE OT
ny6JIMYHUS CEKTOP CJie/iBa Jja MPUI0XKAT MPUHLMIA HA HEIPUKOCHOBEHOCT 1o Au3aiiH (Privacy by
Design, PbD) npu paspaboTkaTta Ha UHPOPMALMOHHHU CUCTEMH. Bbnpeku ToBa 3aJb/LKEHUE, BCE
OlLle He ChIIeCTBYBAa KOHCEHCYC 3a MPAKTUYECKOTO [pUIaraHe Ha To3u NpuHOuI. CTyAusTa Les Ja
aJipecupa TOBa KaTo MpejJjara HoBa MeTO/L0JIOTHS 3a IPUJIOKEHHEe HAa IPUHLUIIUTE U MTPAKTUKUTE
3a HEIPUKOCHOBEHOCT 10 [IM3aiH, KOSITO MOXe Jja 6'b/ie IPUJIOXKEeHA B PAMKHUTE Ha e-yIIpaBJeHHUEeTO.
M3non3BaH e NoAxoja Ha IMpoekTHpallata Hayka (design science), KosTO KOMOGUHHpaA
NPaKTUYECKUTE MO3HAHUS C TEOPETUYHUTE NOCTAHOBKH 3a /1a IOCTUTHE [J0 CHHTE3a MeXy JBeETe.
B pesyJsiTaT OT TOBa ce MoJiy4yaBa MeTO/10JI0THs 3a pa3paboTka Ha MHGOPMALIMOHHU CUCTEMH, KOSITO
OTroBapsi B M'bJHA CTENEeH Ha MOTPEOUTEJICKUTE HYX/JM, CbLIeCTByBallaTa HOpPMaTHBHA
perjlaMeHTaUusl ¥ JOOPUTE CBETOBHU MPAKTUKHU. MeTogosiorusita e apobupaHa B paMKUTe Ha
CBLIECTBYBAll] IMpPOEKT 3a e-ynpaBjieHHWe B bbjarapus u 10Je3HOCTTAa W € OleHEeHa OT
3aMHTEPECOBAHUTE CTPAHU B IPOEKTA U BBHUIHU €KCIEPTH.

15. Gerunov, A. (2022). Performance of 109 Machine Learning Algorithms across Five
Forecasting Tasks: Employee Behavior Modeling, Online Communication, House Pricing, IT
Support and Demand Planning. - Economic Studies (Ikonomicheski Izsledvania), 31 (2), 15-43.



This article puts the problem of forecasting in economic and business situations under scrutiny.
Starting from the premise that accurate forecasting is now a key capability for analyzing problems of
business operations and public policy, we investigate the performance of alternative prediction
methods that include both traditional econometric approaches as well as novel algorithms from the
field of machine learning. The article tests a total of 109 different regression-type algorithms across
five pertinent business domains - employee absenteeism, success of online communication, real
estate asset pricing, support ticket processing, and demand forecasting. The results indicate that
forecasting algorithms tend to produce a set of widely dispersed outcome with some methods such
as random forecast and neural network implementations being able to consistently generate
superior performance. We further argue that forecast accuracy is not necessarily predicated upon
computational complexity and thus an optimization decision between the costs and benefits of using
a certain algorithm can feasibly be made.

U3cienBaHeTo pasriexzaa Habop OT MNPOrHOCTUYHMU 33aJadd B MKOHOMMKATa M OuU3Heca.
Jlonyckaiiky, 4e TO4YHaTa MpPOrHO3a Ha KJ/IOYOBU OM3HeC BeJIMYMHU Ce Hajara KaTo OCHOBHa
KOMIIETEHLUS NPH OCBLIEeCTBABAaHETO Ha OM3HeC Ollepald U NMYyOJUYHU NOJUTHKH, CTATUATA
u3cjae/jBa MHOXECTBO a/JTepPHAaTMBHU NPOTHOCTHYHMU  QJTOPUTMH, BKJIKOYBALIM  KaKTO
TPaAULIMOHHUTE UKOHOMETPUYHU NOAXO/H, TaKa U M0-HOBU MEeTOAU OT chepaTa Ha MALIMHHOTO
camoo6y4eHue. TecTBat ce 06110 109 anTepHaTUBHU perpeCHOHHU aJITOPUTHMA, KaTO BCEKH OT TAX
e IPUJIOXKEH K'bM IIeT TUIIMYHU GH3HeC [Ipo6JieMa — IPOrHO3UpaHe Ha OTChCTBUATA HA CIYXKUTEJIH,
ycrnex NpU OHJIAaH KOMyHUKAlUsTa, OLleHKa Ha HeJBU:XMMU HMMOTH, BpeMe 3a 06paboTka Ha
CHUTHAJIM OT KJIMEHTU U POTHO3a Ha Ma3apHOTO ThpceHe. Pe3ysTaTUTe NOKa3BaT, Ye HAllpaBEHUTE
MIPOTHO3M Ce XapaKTepU3npaT CbC 3HAYUTEIHA JUCIIEPCUd, KaTO HAKOU METOAU KaTo CaydyarlHaTa
ropa ¥ HeBpOHHAaTa MpeXa ce OTJMYaBaT C TOB3, Ye YCTOMYMBO TeHepupaT NPOTHO3U C BHUCOKaA
TOYHOCT. /lO'bJIHUTEJIHO Ce 060CHOBABA Te3aTa, Ye NPOrHOCTUYHATA TOYHOCT He e 3a//b/LKUTEHO
00BBbp3aHa C M3YUCJMATEJHATA CJI0XKHOCT Ha QJrOPUTbMa U B TO3U CMUCBJ € BB3MOXKHO
ONTHUMHU3ALMOHHO pelleHHe, KOeTO Jia OT4YeTe ONTHUMAJTHOTO ChbOTHOLIEHHWE MEeXAY INOJI3UTe U
pasxoAyTe NpU BCEKU OT/IeJIEH aJITOPUTBM.

Ily6/IMKyBaHa rjiaBa OT KoJieKTUBHA MoHorpadusa // Chapter in collected works

16. Gerunov, A. (2023). The Al-run economy: some ethical issues. In: Grozdanoff, B., Serafimova.S.
and Popov, Z. (2023) Rationality and Ethics in Artificial Intelligence, 52-70. Cambridge
Scholars Publishing, Newcastle upon Tyne, England. ISBN: 978-1-5275-9441-8.

This chapter focuses its attention on an area of Al decision-making that is still not substantially
researched - the ethical issues stemming from automation of economic and business decisions. To
this end, we have presented and contrasted two model economies and shown how an Al-driven
economy dramatically differs from the current one. Its new properties raise a set of ethical questions
that were formally addressed by using the framework topic as summarized by Bostrom & Yudkowski
(2011). While some of the issues necessitate concrete implementation to be fully resolved, we
reached some preliminary conclusions that outline that a number of difficult tradeoffs may need to
be made when Als are comprehensively put into production and service. Our proposal is to define a
rigorous assessment process with large-scale stakeholder involvement that ensures the beneficial
utilization of the upcoming Artificial Intelligence algorithms.



['naBata pa3rJiexx/ia eJUH CPAaBHUTEJHO MaJIKO pa3rJje/aH aclleKT OT aBTOMaTUYHOTO B3UMaHe Ha
pellleHUsI OT CTpaHa HA U3KyCTBeH WHTeneKT (MU) - eTUYHUTE BBIPOCH, KOUTO CJAeABAT OT
aBTOMAaTH3alMATa HA UKOHOMHUYECKH U OM3HEC pellleHHs. 3a LieJITa ca IpeCTABEHU U CPABHEHH JjBa
ONpPOCTEHU MOJeJla Ha HKOHOMHKATa, KOWUTO TMOKa3BaT KaK CbBBPIIEHO paljMoHa/lHaTa
MKOHOMHYECKa CUCTeMa, 3a/iBkBaHa oT MU ce passinyaBa 3HAUMTEJNHO OT HACTOSALATa CTOMAHCKa
cuctema. HoBuTe 0co6€HOCTH HAa MKOHOMHKATA, 33fiBkeHa oT MU ce aHanmusupat ¢opmasHo,
paMKara, npeasoxeHa oT boctpom u I0akoBcku (2011). Bbnpeky, 4e 4acT OoT aHaJM3a 3aBUCH OT
KOHKpeTHaTa ¢opMa Ha HOBaTa MKOHOMHKA, TO BCE MaK MOXe Jja ce JJIOCTUTHE /10 MpeJiBapUTeTHU
M3BOJ Y, KOUTO 0YepTaBaT OCHOBHU JAWJeMH, Bb3HUKBAIlU IPU BHeipsiBaHeTo Ha MU B npoyKTH U
ycayru. CTaTusTa npejJjiara BbBe/1aHeTo Ha MainjabeH Npolec Ha OlleHKa Ha HOBUTE aJIFTOPUTMH
3a M3KYCTBEH HHTEJIEKT, KOWTO Ja BKJIOYBA LIMPOK HAaGOp OT 3aWHTEPECOBAHM CTPaHU U Ja
o6e3neyrd 6e30MacCHOTO U TMOJ30TBOPHO BHeJpsiBaHe Ha ObJeld pelleHHs, 06a3WpaHHd Ha
V3KyCTBEHUS UHTEJEKT.

17. T'epyHoB, A. (2020). [lpuHuunu 3a 3audta Ha AaHHUTe Privacy by Design u crpateruu 3a
npusaraHeto uM B UT cucremute. 'naBa 5 B I'epyHoB u ap. (pen.), Privacy by Design:
Ipunyunu, npakmuku u mexHosnozuu. CY ,CB. KnumenTt Oxpugcku”, CTonaHcku pakysTerT.
ISBN: 978-954-9399-59-2.

This chapter review foundational issues for data protection and outlines the Privacy by Design
principles. It distills how those abstract concepts can be operationalized in eight concrete data
protection strategies to be used by system architects when designing a new IT system. Those
strategies can be implemented by taking recourse to corresponding tactics which lead to specific
functional and non-functional system requirements. The chapter ends by reviewing key
considerations in the processing of high-risk big data.

Ta3u ryaBa pasryexia OCHOBHH MJieH 3a 3al[MTa Ha JaHHUTE ¥ 04epTaBa MPUHLMUIIUTE Ha TAXHATA
3al1yTa 1o Au3aiH. [lokasBa ce Kak Te3u abCTPaKTHH UJIeH MOraT a 6’bJaT onepanioHaJIu3uPaHu
B OC€M KOHKPETHH CTpaTervyv 34 3allUTa, KOUTO Aa NOAINOMOIHAT CUCTEMHHTE ApPXUTEKTH B
paboTtaTa mo Ch3ZaBaHe Ha HOBa MHQOpManHOHHA cucTeMa. CTpaTeruutre MoraT Aa ObJAaT
H3II'bJIHEHU Ype3 NPUJIOKEHHWE HAa CbOTBETCTBALlU TAKTHUKH, KOUTO Ca U KOHKPETHH (l)YHKL[I/IOHaJIHI/I
Y HeYHKI[MOHAJIHU U3UCKBAHUSA 3a pa3paboTBaHaTa cucTeMa. [JlaBaTa 3aBbpIIBa C NperJe/ Ha
OCHOBHHTE (l)aKTOpI/I, KOUTO cJjieaBa /[Ja 6'bﬂaT B3€THU 110 BHHUMaHHE IIPpHU BHCOPOKHCKOBATA
00paboTKa HA roJIEMH MAaCHBU OT JJAHHH.

18. l'epyHoB, A. (2020). MeTozosioruy 3a HpUJOXKEHHE B Npoleca Ha paspaborka Ha UT
cuctemu. ['naBa 6 B 'epyHOB u Ap. (pea.), Privacy by Design: [lpuHyunu, npakmuku u
mexHosaozuu. CY ,,CB. KnumenTt Oxpuacku“, Cromancku ¢akyaret. ISBN: 978-954-9399-59-
2.

Data protection and privacy principles need to be implemented as early as the design phase of a given
information system. The chapter conceptualizes system design as a social-technical activity whereby
the process is influenced not only by technological requirements and practices but also by
organizational structure and culture. The chapter reviews the major sources of risk for personal data
and shows how Privacy by Design (PbD) strategies outlined in Chapter 5 of publication (17) serve to
mitigate those risks. We propose a novel methodology for PbD implementation that can be applied



using either an agile or a waterfall approach. The Unified Modeling Language (UML) is used to
operationalize the new methodology, and its key benefits are outlined.

[IpyHUMNIKTE W CTpaTEeruUTe 3a 3al[MTa Ha JIMYHUTE JaHHH CJieJ[Ba Ja O'bJaT BbBEJEHH Olle Ha
eTarna Ha MpoeKTHUpaHe U U3rpakAaHe Ha UHPOPMAIlMOHHUTe CUCTeMU. [J1aBaTa npaBu mperJies Ha
obumaTa paMKa Ha Npolleca KaTo COLMAJTHO-TEXHHUYECKa CHUCTeMa, O0ycJoBeHa He caMoO OT
TEXHOJIOTUYHUTE M3UCKBAaHWsS M MPAKTUKHU, HO M OT OpraHU3allMOHHATa KYJTypa U CTPYKTypa.
PasryiexxJjaT ce OCHOBHUTE WM3TOYHHLM HA PUCK MPU 3alIUTAaTa Ha AAHHUTE U Ce MOKa3Ba Kak
CcTpaTeruuTe, npejjoxxeHu B [yiaBa 5 Ha ny6umkanus (17) HamassBaT Te3u pucKoBe. [1aBata
3aBBbpIIBA C KOHKpPETHAa METOJOJIOTHS 3a UMIJIEMEHTAlMsl Ha NMPUHIUINTE U NMPAKTUKUTE 3a
3aImuTa 1o Au3akH. Tasu MeTo0JI0THs CT'hIIBA BBPXY HJIeUTe 3a I'bBKaBa (agile) paspaboTka Ha
codTyep, HO MOXKe Ja O'bJle aflaITUPaHa U K'bM Mo-MaHoBU (waterfall) moaxoau. UiroctpupaHo e
M3II'bJIHEHUETO Ha OCHOBHH CT'BIIKH OT METO/I0JIOTUSITA Ype3 U3M0JI3BaHe Ha YHUPUITMPAHUS €3UK
3a nporpamupane UML u ca ouepTaHy HEHHUTE OCHOBHH MOJI3M.

Ily6/1MKyBaHO YHUBEPCUTETCKO y4eGHO nocoGue Uiy y4eGHO noco61e, KOeTo ce M3N0JI3Ba B
yuyuiauigHaTa mpexa // University-level learning manual or handbook, or one that is used in
the school system

19. T'epyHoB, A. (2023). [apu, 6anku u ¢uHaucosu nazapu. CY ,CB. KnumenTt Oxpupacku®,
Cronancku pakynareT. ISBN: 978-954-9399-76-9.

Y4e6HUKBT 10 [lapu, 6aHKU U PUHAHCOBU hazapu TPeJiCTaBJsIBa 0610 BbBe/leHUe BbB GUHAHCHUTE,
0GaHKOBOTO /IeJI0 M NTapUYHaTa MOJUTHUKA, KOETO € MOAXO/ASAIIO0 3a CTYJeHTH B HaYaJHUTE KypCOBe
Ha o6y4yeHue. [lokpuBaT ce HAGOP OT CTAHJAPTHHU TEMH, KaTO Te Ca UIIOCTPUPAHU KAKTO rpaduiHO
c moMo1yTa Ha 52 ¢purypu, Taka v Ype3 YdCJeHU IPUMEPH.

[TocTaBeH e $OKyC BBPXY C/eJHUTE TEMU:
e HMKOHOMHYECKH aHA/IM3 Ha [Ta3apUTe
e CBLHOCT U QYHKLUS HA TAPUTE
e ®duHaHCOBa cUcTeMA
e TwopceHe Ha mapu
e [IpepyaraHe Ha napu
e [lasap 3a 3aeMHHM cpeACTBa
e Teopud Ha IMXBaTa — PUCK U HECUTYPHOCT
e (duyHaAHCOBU Nazapu
e HMHdsauus v KoJM4eCcTBEHO YpaBHEHUE
e [lapuyna Teopus u mogen ISLM
e llenTpasiHa 6aHKa U MapUYHA MOJUTHKA
e BasyTHM nasapu U MexJyHapoJHa ¢prHAHCOBA CUCTeMa
e PanyoHa/sHu 0O4YaKBaHUA U MKOHOMHUYeCKa NOJUTHKA
e [lapuyeH cbBeT

U3BBH CcBeJleHUsl 110 OCHOBHUTE TEOPeTUYHHU NOCTAHOBKH, YYeOHUKDBT IPeACTaBs U BBIPOCU U
MKOHOMMYECKHU 33/jlaYH 3a IpOBEPKa Ha TI03HAHUATA U CaMONIOATrOTOBKA 110 BCsIKA OT pasrjieJaHuTe
TeMU. BkitoueHH ca 06110 36 BbIpoca 3a JUCKYCHs U 48 0CHOBHU PHUHAHCOBH 33/1a4H.



The textbook in Money, Banking and Financial Markets is a general introduction in finance, banking
and monetary policy which is suitable for freshman and sophomore students. It covers traditional
topics and illustrates them both graphically through 52 different figures as well as through numerical
examples.

The focus lies on the following topics:
e Economic analysis of markets
e Essence and functions of money
¢ Financial system
e Money demand
e Money supply
e Market for loanable funds
o Interest rates theories - risk and uncertainty
¢ Financial markets
¢ Inflation and the quantitative equation
e Monetary theory and ISLM model
e Central bank and monetary policy
e Foreign exchange markets and the international financial system
e Rational expectations and monetary policy
e Currency board

In addition to foundational theoretical insights, the textbook features a number of questions and
economic problems to be solved. In total, it contains 36 discussion questions and 48 typical problems
in finance.

20. Gerunov, A. (2023). Business Analytics with R. FEBA, Sofia University. ISBN: 978-954-9399-
77-6.

This handbook is a hands-on introduction to business analytics and visualization using the R
programming language. It covers topic ranging from data ingestion and processing, through
visualization, and into statistical modeling and inference.

The topic covered are as follows:

e Introduction to R, including reading-in, selecting and summarizing data, main data classes,
plotting and basic analytics

e Advanced Data Processing with a focus on object and data types, selecting and subsetting
data, handling missing values, iterations and if loops, descriptive statistics

e Data Visualization approaches and main types of graphs, including the Trellis library for
creating more advanced visuals

e The Grammar of Graphics focuses on Wickham’s (2016) novel approach to constructing new
visuals through the ggplot2 library

e  Comparing Groups includes the basics and implementation of t-tests, ANOVA, and clustering
algorithms



Correlation and Regression focuses the reader on the analysis of continuous data and the
elicitation of process drivers through correlational and regression modelling

Classification covers two traditional classification algorithms (logistic regression and
classification trees) and their practical implementation in the R language

Running Simulations covers some basics of Monte Carlo modeling, including random number
generation, building a simple Monte Carlo model in R and generating the statistical
distributions of variables under study

The handbook may of interest to both university-level students as well as practitioners in the fields
of business intelligence and data analytics.

Y4ye6HOTO MoMaraJio npeacTtaBJidBa NPAaKTHUY€CKO BbBEAECHHWE B OU3HeC aHa/IM3a U BH3yaJiM3aludATa
Ha JaHHHU C IOMOITA Ha €3MKa 3d CTATHUCTHUYECKO IporpaMupaHe R. Pa3me>K,an Ce TeMHU CBbpP3aHU
CbC 3apeJaHeTo U 06pa60TKaTa Ha JaHHH, TAXHATA BU3yaJIN3alUd, MOJe/IMPaHe U U3BEXAAHETO
Ha CTaTUCTHY€CKH U3BOJHU OT aHAJIM3a UM.

Pa3rneaaHHTe TEeMM Ca KaKTO CJjie/|Ba:

BbBeZeHHe B e3MKa 3a CTAaTUCTUYECKO HporpaMupaHe R, KOeTo BKJ/IOYBAa 3apex/aHe,
noZ60p ¥ 060611eHHe Ha JAHHH, OCHOBHH KJIaCOBE JJAHHH, BU3yaIM3aLys U 6a3UCeH aHaIU3
3agbab6oyeHa 06paboTka Ha JaHHU € POKYC BbpPXy OOEKTH U TUIOBE JaHHU, U360p U
onpejie/isiHe Ha NMOJM3BaJKU OT Habopa JaHHM, aJjpecMpaHe Ha NMPo6JeMU C JIMICBAILH
CTOMHOCTH, IOBTOPEHUS U UKJINYHU QYHKIIUU

[logxoan KbM BHU3yasU3alMsATa Ha JAHHUTE U OCHOBHM THIOBe rpaduku U rpaduyHu
eJleMeHTH, BKJI. Tpesiuc 6ubMoTEKaTa 3a Ch3/JaBaHe Ha 0-KOMIIJIEKCHU BU3ya/ln3aLuu
WHOBaTUBHUA NOAXOJ ,rpaMaThKa Ha rpadukure” mnpejyoxeH oT Yukam (2016) 3a
Cb3/laBaHe Ha KaueCTBEHO HOBY BU3YaJIM3alMU C IOMOLITA Ha 6ub/inoTekaTa ggplot2
Temara 3a cpaBHEHHUSTA MeXJy IPyNH JlaBa OCHOBHHU CBeJleHUs 3a TecTa Ha CTIOLBHT, 3a
JIMCTIEPCHOHHUS aHAJIM3 U 33 AJIFCOPUTMH 32 KII'bCTEPUPAHE

Kopenauus u perpecusi, KbieTo GOKYyChT € BbPXy aHa/IM3a HA HENPEKbCHATH JAAHHU U
OYepTaBaHETO HAa OCHOBHHM /[IBUTaTeJM HAa HMKOHOMHUYECKM WU OHW3HEC NpoLecH upe3
KOpeJIallMOHEH U perpecHOHeH aHa/lINu3

M3rpaxsaHe Ha CHMyJIaliM1, KOSITO IOKPUBA OCHOBHU CBeJieHUs 3a MoHTe KapJsio MozesnuTe,
BKJIIOUMTEJIHO TeHepaTOpH Ha CJIy4YyalHHU 4MCIa, u3rpaxaaHe Ha MonTe KapJsio Mozen upes
e3uka R ¥ u3BeXZaHe Ha CTAaTUCTHYECKOTO pasNpejieJieHHe Ha pasrjefJaHuTe B
CUMYJIALIUUTE IPOMEHJIUBU

Y4e6HOTO MOMarasao MorJio AanpeacraBjidBa UHTEpPeC KaKTO 3a CTYAE€HTH, TaKa U 3a IPAKTHKYBAlllU
CriequaJInCTHU C UHTEPECH B obJiacTTa Ha GU3HEC pa3y3HABAHETO U aHAJIN3d Ha JdHHH.



