YHUBEPCUTET 3A HAITMOHAJIHO 1 CBETOBHO CTOITAHCTBO

PEIHEH3UA

Or: npo¢. n1-p EMUJIUSA TEOPTUEBA MUJIAHOBA
YHUBEPCUTET I10 3ACTPAXOBAHE U ®UHAHCH - COPUA
Hayuna cnenmnannoct: C4eT0BOACTBO, KOHTPOJI U AaHAJIN3

OTHOCHO: KOHKYpPC 3a 3a€MaH€ Ha aKaJE€MUYHA JIBbKHOCT , JOUEHT 110 HAYYHA CReUUaIHOCm
wMamemamuuecko Mmoodenupane u RHPUNOHCEHUE HA MAMEMAMUKAMA 86
uxonomukama*“, npogecuonanno nanpagnenue 4.5 , Mamemamuxka“ s YHCC.

HacrosimaTa penensusi e paspaboreHa B ChbOTBETCTBUE C M3MCKBAHMATA HAa 3aKOHA 3a Pa3BUTHE HA
akageMuuHus cbctaB B Peny6nmka boiarapust (3PACPE), IpaBuinuka 3a npunarane vHa 3PACPB u Ha
[IpaBunHuKa 32 OpraHu3anyATa ¥ MPOBEXKIAHETO Ha KOHKYPCH 3a MPUA0OMBAaHE HA HAyYHH CTEICHU U 3a
3aeMaHe Ha akajgeMuyHu jurbxHoctu B YHCC.

1. Hudopmanus 3a KOHKypca
KonkypcesT € 00sBeH 3a HyXAUTE Ha Karenapa ,,Martemaruka“, paxynrer ,,IIpunoxHa MatemaTnka u

craructuka“ Ha YHCC, cpriacHo Pemenne Ha AC Ne 5/10.12.2025. Yuacmeam 6 cvcmasa na nayuHomo
JACYpU NO KOHKYpca cvenacho 3anoged Ne 663/06.03.20262 na Pexmopa na YHCC.

B konkypca 3a ,,Jio11eHT", 00siBeH B JIbpkaBeH BecTHUK, Op. 3/09.01.2026 r. 3a HyxauTe Ha (HhaKkynTeT
| [pHJIOKHA MaTeMaTHUKa U CTaTUCTUKA®, KaTeapa ,,MaTeMaTuka“, KaTo eIMHCTBEH KaHANAAT y9acTBa /1.
ac. 0-p Bunucnae Hukonoe Byuaxkuues or YHCC. Toii e npeacTtaBuil BCHUKUTE HEOOXOAUMHU TOKYMEHTH
3a y4acTre B KOHKypca, KOUTO OTTOBApSAT MO ChAbP)KAHNE U CTPYKTypa Ha M3UCKBAHUATA Ha TIOCOUEHUTE
MO-TOpe HOPMATHUBHU JOKyMeHTH. lIpe/cTaBeHnTe HayYHH TPYAOBE Ca TIOCBETEHH HA TEMATHKH, HAITBITHO
CHOTBETCTBAIIM Ha OOSIBEHHUS KOHKYPC.

2. Undopmanus 3a KaHIMIATA B KOHKYpPCa

Bunucnas H. Byuakuues e 3aBbpiunn Coduiicku yausepcutet “Cs. Kimmment Oxpuncku” npe3 1995r
¢ Maructbpcka crenen (M.S.), cnemmanHoct ,Martemaruka™. Ilpe3 2011r. mpumoOuBa M CTENEH
»~Maructsp® (M.Phil.) ot YHuBepcurera Ha FOta no busnec anmunnctpauus (Punancu).

[IpenonaBarenckara cu Kapuepa 3amousa mpe3 1995r. kato xoHopyBaH acucteHT B Coguiicku
yuusepcumem ,, Ce. Knumenm Oxpuocku*, @MU (no 05/1997r u ot 10/2013 — 01/2015r); napanenHo 10
03/1997r. pabotu u KaTo MaTeMaTHK B Mucmumym no mamemamuxa u ungopmamura kom bvreapckama
akademus Ha Haykume, W KaTO XOHOPYBaH aCUCTEHT BBB Bucuie mpauncnopmuo yuuiuwe ,, Tooop
Kabnewros*, Codus. 3a mepwoma 09/2004r — 06/2005r. e mnpenomaBatenl B Ywuueepcumema Ha
Kanugopnus 6 bpsaiin, (CALL), @akynrer mo marematuka, a ot 08/2005 — 06/2009 e npenogasaren B
Ynusepcumema na Masawu, @ropuoa (CAILl), @akynrer mo maremaruka. Ot M. rouu 20131 mo cera e
ACHCTEHT B Mucmumym no mamemamuxa u ungopmamuxa kom bwvaecapckama axademus na nayxume. B



YHCC noctbnga npe3 M. 10/2019r kaTo XOHOpYBaH aCHCTEHT, a 3a nepuoja 09/2020r — 04/2021r e penoseH
acucteHT. Om m. anpun 20212 1m0 HacTOAMUAS MOMEHT ¢ enasen acucmenm 6 YHCC, kameopa
,, Mamemamuxa “.

[Ipe3 M. rouu 2004r. BunucnaB byuakumeB 3ammraBa yCHElIHO AucepTanus Ha Tema ,,CMeceHa
CTpyKTypa Ha X0k BepXy cTakoBe Ha bpun-Heotep (Hodge theory on Brill-Noether stacks)* u moirygasa
Hay4dHaTa CTereH ,, dokmop (Ph.D.) “ na Ynusepcumema na Kanugpopuus, punuan bpeatin (bI': unioma
000020/26.11.2013r. - IIH 4.5 MaremaTuka, crenuamHocT ,Anredpa W Teopus Ha duciara®).
JlokTopaHTypaTa Ha KaHaumaTta € B oOxBara Ha Npo(eCHOHATHOTO HaIlpaBlieHHe Ha KOHKypca, 4.5
Maremaruka.

H-p BummcnaB bydakumeB e uieH Ha AMEpPHUKaHCKOTO MaTeMmarhdecko oOmiectBo (American
Mathematical Society) u Ha AmepukaHnckara acoranus mo gunancu (American Finance Association) u
Ha Cplo3a Ha MaTemartuiuTe B boirapus. PenoBen noxmamunk e Ha Harmonanaus ceMuHap 1o anrebpa u
nmoruka B brenrapckara Axagemus Ha Haykwute (3a mepuoma 2020-20251.); cbc 3HAUHTENECH MPHHOC KBM
pPa3BHUTHE HA BUCOKO PAaBHUIIEC Ha 00OPAa30BaHUETO B YHUBEPCUTETCKUTE CTPYKTYpH KaTo PhKOBOIUTEN M
MEHTOp Ha onuMIuiickus oto6op mo matemaruka Ha Y HCC ot 2020 nmo cera.

Brnanee nepekTHO aHTTIMIICKH €3HK, PYCKH €3UK (pa3roBOPEH W Hay4eH) U ppeHCKH e3UuK (OCHOBHHU
no3HaHus). MiMa OoTIIMYHU KOMITIOTEpHH yMeHus (mporpamupane: PL/SQL, Java, C++, Python; nayuno
n3cnenoBarencku codryep: Matlab, Maple, SAS, Stata; npyru: LATEX, MS Office, HTML, CSS).

3. M3nbiHeHHe HA U3MCKBAHMUSTA 32 3aeMaHe HA AKAJeMHUYHATA JJIBKHOCT
3.1. HU3nvinenue Ha Koa1uyecmeeHume U3UCKEaAHUA
KanmunatrsT 32 00sBeHUsT KOHKYpC TI. ac. A-p BuimcnaB HukomnoB bydakuueB e usnwianun uzysio

KonuyecmeeHume U3UCK6AHUs 3a 3a€MaHE Ha akaJeMuyHaTta JIbxHOCT ,aoueHT B YHCC. Ilpu
HeoOxonumu 500 TOUKHM (MUHUMAJIEH Mpar), TOH € mocTurHan 618 mouku B T.4.:

1. Hayuonannu munumannuu usuckeanus ot rpynu A, B, I' u [ — 511mouxu npu munumanen npar 400
TOYKH;

11. Jlonvanumennu usuckeanus 3a YHCC ot rpyna K — 107mouxu npu Muaumanes npar 100 Touku.

3.2. H3nvnnenue na kauecmeenune U3UCK6AHUA
I'n. ac. n-p BunucnaB byuakuumeB € yTBbpPJEH H3CIEAOBATEN C MPUHOCH B HAIMOHAIHOTO M

MEXTyHapOJIHOTO Pa3BUTHE HA 3HAHUETO. ABTOp e Ha Haj 10 myOnukarmm, nHIeKcupanu B Scopus u Web
of Science ¢ mpW3HATH TOCTMXKEHHS B OOJIACTTa Ha anreOpUYHATAa TEOMETPHs, MaTeMaTHYECKOTO
MOJIEJIUpaHe U MPUWIOKEHHs Ha Jr(epeHIIUaTHITE YpaBHEHHS B MKOHOMHUKATA,

€IWH OT MaJKOTO MaTeMaTHIM B CTpaHaTa ¢ HaydeH WHTEpeC W MyOJHKalMH, CBBP3aHU C TEMHUTE 3a
ylpaBlieHHe Ha KPEIUTCH PUCK M HOPMAaTUBHO CHOTBETCTBUE B OBIrapckus 0aHkoB cextop. [lomyunn e
I'pamora or YHCC 3a BHCOKa myOIWMKallMOHHA aKTHBHOCT B CBETOBHUTE 0a3um maHHW 3a 2024 xato
MpU3HAHKE 32 [TOCTUTHATA MEXAYHApO HA penyTaius. PegoBen nokmaaunk e Ha HanmoHamHus ceMuHap
mo anrebpa u noruka B bearapckara Akamemust Ha Haykure (3a mepmoma 2020-2025r.); mputexana
Ceptudukar 3a yyactue B o0pazoBateiieH cemuHap 1o Teopus Ha Xomk, MIIMH, Codus, 2020r. Yuactsa
karo npeacraBuren Ha YHCC B HanMoOHATHM W MEXIyHapoJHU (OpyMH, CBBP3aHU C peanu3anus Ha
aKajeMu4HaTa My KomnereHTHOCT: npeactaBs Y HCC kaTo yyacTHHK B CIIEIHUTE HAYYHH KOH(QEPEHLINH:
ocMa, aeBera, jaecera, 11-ta u 12-ta MexxayHapoIHH KoH(pepeHnn ,,HoBM TeHAEHIIMN B IPUIOKEHHUATA
Ha jaudepennuanaure ypaBHenus: B Haykute (NTADES’21- 25); 16-Ta u 17-ta roguniaa KoHpepeHus
Ha BGSIAM 2021/2022. AKTHBHO ydacTBa B aKaJeMHUUYHUs XKMUBOT Ha YHUBepcUTeTa: wieH Ha OOmoTo
crOpanne Ha YHCC ot kBoTaTa Ha HEXaOWJIMTHUPAHUTE TIperioaaBaTeNy; moimy4dasa ['pamotu Ha Pekropa



3a yTBbpKAaBane Ha noOporo ume Ha YHCC 2022, 2023 u 2025 r.; [Toueren muiaker no ciy4vaii 100r ot
YHCC, 2021 r.; 3rauka vHa YHCC, 2025r. Crrpynuauk vHa UJIEC B opranm3upaHeTo 1 MPOBEXKAaHETO HA
uznutute no wi. 14 or 3SHOOUCY, kato chaBTOp Ha KOHCIEKTa IO MaTeMaTHKa U CTaTUCTUKA, aKTyaJeH
ot 2020 1o cera u mpoBeXAaHe HA KOHCYNTALMH, U3MUTBAHE U OLIEHSIBaHe, TPH HeoOxoauMocT. Exeroaen
nenerar u wieH Ha OOmoOTO chOpaHwe Ha HammonanmHarta cTymeHTCKa ONMMIIMANA MO MaTeMaTHKa
(HCOM), B xauecTBOTO Ha phKOBoAMTEN Ha Onumnuiickus otoop Ha YHCC.

B oTHomeHusATa cM C KONETWTE W CTYIEHTHTE A-p bydyakumeB BHHArM € €THYEH W TOJEPAHTEH;
MaKCHMaJTHO OOEKTHBEH € MpH OIEHSBAHETO Ha 3HAHWATA Ha CTydeHTUTe. OTHONIEHWETO MY KBbM
CTYACHTUTE CE€ OCHOBaBa Ha Mpo(ecHOHANU3BM U Te OT CBOS CTpaHa OICHSBAT HEroBaTa YeCTHOCT,
CIPaBEININBOCT U EMIIATHSI.

B®B BpBb3Ka ¢ M3MBIIHEHHE HA Ka4eCTBEHUTE M3WUCKBAHMS MPEACTaBAME MOMyYECHOTO CTaHOBHIIE OT
Cveema no xaounumayus na YHCC. Ha npoBeneHOTO penoBHO 3acenanne Ha CbBeTa 10 XaOMIIATAINS
B YHCC na 06.11.2025t (IIpotokon Nell), cnem obcroeH mpernen Ha craHoBuiiara Ha Komucusita mo
KOJIMYECTBCHUTEC HW3UCKBAHUA U 06CB)KZ[3HC B C€AMHCTBO Ha CBHOTBETCTBHCTO Ha KOJIMYCCTBCHHUTEC U
Ka4eCTBEHUTE M3UCKBAHU 32 BCEKH IMOTCHIIMAICH KaHAM/IAT 33 y9acTHe B KOHKYPC 32 XaOWIuTanus, cle
taitHo racyBane (JJA-6/ HE-0), CbpBeThT 10 XabniuTalus B3eMa cJIeJHOTO pelicHHE:
1.Kanaunarypara Ha 1. ac. n-p BunucnaB HuxonoB byuakumeB 3a ydacThe B KOHKYypC 3a 3aeMaHe Ha
aKaJieMHJHa JIBKHOCT ,,JoneHT B YHCC, choTBETCTBA Ha KOJIMUSCTBEHUTE M KAUeCTBCHUTE N3NCKBAHMS,
npuetu ot AC.
2.J1aBa nonosxcumenno cmanoguuje 3a IOTSHIMATHIS KAHAUAT B KOHKYypca TIL. ac. I-p Bunmcnas Hukomos
byuakunes.

4. OueHka Ha y4eOHO-TIPeNnoIaBaTeIcCKaTa IeifHOCT

J-p Bunucnap byuakuneB MMa yTBBPICH IPENOJABATEIICKH OMUT KAKTO B OBIrapcku, Taka U B
Yy>KJECTpaHHU yHHUBepcuTreTd. KaTo rnmaBeH acucTeHT KbM Katedpa ,,Maremaruka® na YHCC B
MOCJICTHUTE YEeTUPH aKaJEMHYHH TOJUHH TOW € IMOCTUTHAI HaJBHIIABaHE HAa HM3HMCKBaHATa y4eOHa
HaToBapeHocT. [IpenogaBanute ot Hero yueOHU nuctmmuan B OKC ,, bakanagwvp “ ca:

o "Mamemamuxa [ vacm", "Mamemamuxa Il uacm" u "Cogpmyep 3a onmumuzayuonnu 3adauu” —
JIEKIWH U YIPaKHEHHS,

o "Mamemamuxa I vacm", "Mamemamuxa Il vacm" u "Juckpemnu cmpykmypu u anrecopummu" na
AHRULCKU e3UK — IEKITUU U YIIPAKHESHUS

[locTosiHEH € UHTEPECHT HA CTYICHTUTE KbM U30MpaeMUTE KypCOBe, B KOUTO € JIEKTOp KaHIuAaTa 3a
JIOLEHT, J0Ka3aH B CTYACHTCKH aHKETH WM Jpyru cryaeHTcku (opymu — ,Martemartuka Il wact™ c
MIperoaBaHe Ha aHTIIMHCKH €3UK, ,,/JIUCKPEeTHU CTPYKTYpH U alrOpuUT™MHA ™ U ,,CodTyep 3a ONTUMU3AIIMOHHH
3amaqn’’.

YuyactBan e B pa3paboTBaHe 1 BbBEXKJaHE HA HOBU YYeOHU KypcoBe M y4eOHH IporpamMu (Haii-Bede Ha
AHTTIMICKN €3WK) TOJl PHKOBOJCTBOTO Ha JOm. A-p Mass MHKpEHCKa 3a CTYAEHTHUTE OT CHEIHMaTHOCT
,,bU3HEC MHPOPMATHKA U KOMYHHKAIIMU C MPENoJiaBaHe Ha aHTIHHCKU e3uK - , Discrete structures and
algorithms* u ,,Software for mathematical optimization®.

BriewatnsaBamo e ywactuero Ha A-p Bunumcna bywakumeB B mpoBeAeHHWTE KypcoBE B JIPYTHTE
YHUBEPCUTETH:

Kypcose 6 Ynusepcumema na FOma: Kopnopatuuu ¢unancu, MuBectuiuy, MUKpOUKOHOMHUKA.

Kypcose 6 Ynusepcumema na Kanugopnus ¢ bpeaiin: MaTeMaTHYeCKH aHajIW3 — BCHYKU HUBA,
OOukHoBeHn audepeHUMATIHN ypaBHEeHus, JluneliHa anreOpa, AOcTpakTHa anreOpa, JluneliHO u
HEJIMHENHO onTUMUpaHe, YnuciieH aHanus.



Kypcose ¢ Cogpuiickus ynueepcumem. MartemaTHuecKu aHaau3 1-Ba U 2-pa 4acr.

Kypcose 6v6 Bucuie mpancnopmuo yuunuwe (BTY) ,, Tooop Kabnewxkog ““: MaremaTndecku aHaimu3 1-
Ba U 2-pa vacr, Judepennuunanau ypasaeHus 1 @HUHaHCOBA MaTeMaTHKa.

B mpenonamatenckara cu nedHoOCT T ac. A-p B. BydakumeB m3nos3Ba ChbBPEMEHHHM WHOBATUBHU
METOAM, Tpwiara e(QeKTHBHU CTpPATErHMHM 3a TNOJMNOMAaraHe Ha CTYJICHTUTE, H3IO0JI3Ba JIUTHTAITHU
TEXHUYECKU CPEICTBA 3a MOATrOTOBKA M MPOBEKJIAaHE HA YUCOHUTE 3aHATHS, KaTo MpernojaBa y4eOHUs
MaTepuanT HHTEPAKTUBHO Upe3 TaOJIeT, KOMITIOTHD M MPOXKEKIIMOHEH eKpaH ¢ miargopmara MS Onenote,
KOETO € 0cOOEHO TIOAXOJISIIO 3a TIOATOTOBKATA HA CTYICHTHTE.

VY4ebHo npenonaBarenckara padbota Ha ri.ac. 1-p B. Bydakumnes ce oTnuuaBa ¢ MHOTO 100po Hay4YHO-
TEOPETUYHO PaBHUIIE W TpodecHoHanHa komrereHTHOCT. Hawama ouenka e 3a nanuuue Ha NbaHO
Ccbomeencmaue Ha aKadeMuynama KOMnemenmHoCm Ha KAHOUOAma cv¢ cneyudukama Ha KOHKypca.

5. O0ma xapakTepuCTHKA Ha NpeAcTABEeHUTe HAYYHU TPYA0Be/My0JJMKAUT

3a yyacTHe B OOsIBEHHS] KOHKYPC 3a 3aeMaHe Ha aKaJeMH4YHa JUIBXKHOCT ,,JOIEHT a-p Buimcnas
BydakumneB e mpenctaBua § caMoOCTOATENHM MyOnMKamuu W 3 MyOJIMKalWM B ChAaBTOPCTBO, BCHUKU
MyOJIMKYBaHHU B U3/1aHUs, KOUTO ca pe)epupaHy U HHAESKCHPAHU B CBETOBHOM3BECTHH 0a3M JaHHHM C HAyYHA
nHpopmanus (Web of Science u Scopus). OcHOBHATa YacT OT MPEACTABEHUTE MyOJIUKAIUN Ca TIOCBETEHN
Ha TEMH, CBBP3aHH C MOJICIH 32 ITPOTHO3MPAHE Ha KIIOYOBH MHIUKATOPH HA KPEIUTHHUS PHCK 3a IIEINTE Ha
OIIEHKaTa Ha OYaKBaHaTa KpenuTHa 3ary0a (Expected credit loss, ECL).

5.1. Cmamuu, npedocmasenu Kamo uacm om u3UCKEAHEMO 3a MOHOZpadus

(1) Boutchaktchiev, V. (2025). Inferred Loss Rate as a Credit Risk Measure in the Bulgarian
Banking System. Mathematics, 13(9), 1462 (https://www.scopus.com; https://www.webofscience.com)

Konuentyannara npomsina mpu MC®O 9 ,, ®unancosu uactpymeHTr (MCOO 9) e npunaraneto Ha

HAITBJTHO HOB TOJXOJ 32 OLEHKAa Ha KPEOUTHUS PUCK (CUueTOBOIHA 00E3leHKa), KOWTO ce OCHOBaBa Ha
ouakBaHnTe kpemutHu 3aryoum (ECL), Bmecro Ha Bb3HukHamure 3aryom (IL — incurred loss). 3a
OLICHSBAHETO Ha O4YakBaHW KpeauTHH 3aryou (ECL) ca BbBeIeHN HSKOJIKO OCHOBHU WHIWKATOPH, KOUTO
ca U3NOI36aHU OM ABMOPA MOYHO U KOPEKMHO:

Kpeoumna 3aeyba (CL) — paznukaTta MeXAY JOTOBOPEHUTE MTAPUIHHU MOTOIH, TBIDKHMH I10 JIOTOBOP,
W BCHYKM TMapHYHH TIOTOIM, KOWTO OaHKaTa OdYakBa Ja TOIy4d (T.e. UENHs MapuveH HEJOCTHT),
TUCKOHTHPAaHA C OPUTHHAIHUS €(EKTUBEH JINXBEH MTPOIIEHT.

Ouaxeana kpedoummua 3sacyba (Expected credit loss, ECL) — cpenHomnpeTerjieHata CTOWHOCT Ha
KpEIUTHUTE 3aryOu, KaTo 3a Terjia CIy»XaT ChOTBETHUTE PHUCKOBE OT HACTHIIBAHE Ha HEUBIThIIHCHHUE.

Ouakeanu kpeoumnu 3acyou 3a 12 meceya n Ouakeanu kpeoumuu 3a2you 3a yeaus cpox (LT EL) na
Kpeduma — CIOpel geposimuocmma om evsuuxeane (PD) na 3acyba oT HacTBIIBaHETO Ha CHOUTHE HA
HEU3IThIHCHUE;

Loss given default (LGD) — 3azyba npu neusnwvinenue, karo onpenens ECL 3a 1 rogauna wunm 3a 1emus
cpok Ha kpenura (LT), mpu oTuurtaHe eiusHuemo Ha MAKPOUKOHOMUYeCKama cpedd, BKI. Obaemu
HWKOHOMHYECKH MIPOTHO3H.

Probability of default (PD)— éeposimnocm om nHeusnwvinenue;

Beposmuocm om neusnvinenue Point-in-Time (PD PIT) - BeposITHOCTTa OT HEU3IbJIHEHUE, KOSITO Ce
mnon3ea B MCDO 9 cneqsa na oTpassiBa MpereHKaTa Ha MEHHKMBbHTA 33 OBIEeTo U 1a Ob1e 00eKTHBHA
(T.e. He cielBa J1a BKJIIOUBAa KOHCEPBATUBHU MJIM ONTHMHUCTHYHU XMIIOTE3H); BeposTHOCTTa Point in time
n3mepsa PD B nanen moment, nokaro Through the cycle PD w3mepBa cpeanoto PD 3a nenust cpok Ha
KpEeIUTHHS TOPTQEH;


https://www.scopus.com/
https://www.webofscience.com/

Exposure at default (EaD) — excnozuyus npu HeusnwviHeHue: O4aKBaHaTa KPEAUTHA SKCIIO3UIUSI KbM
MOMEHTa Ha HEM3ITBIHCHHE OT JIHKHHIKA (TI0Ka3Ba pa3Mepa Ha 00e3IeHKaTa).

ABTOPBT MO M3KIIOYUTETHO MOAXOMSANl HAYMH C€ € ChOOpasWi C H3UCKBAHETO KPEIAUTHHTE
WHCTUTYLUH Ja B3EMaT NpeABH] IIUPOK CHIEKTHP OT HH(OpMAaNys PH MprUiiarane Ha MOACHTE 3a OLIEHKa
W W3MEpBaHE HAa OYAKBAHUTE KPEAWTHU 3aryom, KosATo WHpOpMamus TpsOBa ma Oblae pazymHa u
apeymenmupana - 1a C€ OCHOBaBa Ha OTHOCHUMHM (DaKTH M HaJeXKIHA TPELEHKA; 0a e JdocmbnHa Oe3
U3GBPUIBAHE HA USMUWHU PA3X00U WU YCUNUSl KoM omuemHama dama (3a 1eiute Ha (UHAHCOBOTO
OTYUTAHE), BKIIOYHTETHO HWHPOpPMAIMA 32 MHHAJIM CHOUTHA, TEKYyIId W TPOTHO3UPAHW OBbIeIIN
WKOHOMHYECKH yCIIOBUSI.

MC®O 9 ,,OuHaHCOBH HHCTPYMEHTH' * H3UCKBA MPHUOIM3UTEIHATA OI[CHKa HAa OYaKBAHUTE KPEIUTHH
3ary0HM J1a oTpa3sBa cyMaTa, ONpeneleHa HaAeKAHO M TpeTerjeHa Ha 0a3aTa Ha BEPOSTHOCTTA 4Ype3
OLICHSIBAHE Ha 0O0XBaTa Ha BB3MOXHUTE pe3ynraTH. Ha Tazu 0aza aBTOPBHT € ONpEAeiil KIIOYOBH
WHAWKATOPH B TIpOIeca Ha MOJICTTUPaHE - KoehuyueHmvm Ha 3a2yoa npu Heusnwvianerue (Loss given defaullt,
LGD), xoiTo m3MepBa KakBa 4acT OT CTOMHOCTTA Ha EKCHO3WIMsTa Iue Objae 3arybeHa B ciaydail Ha
HEU3ITBIIHEHUE U 8eposimHocmma om Heusnwvinerue (Probability of default — PD).

O6bmara pamMka 3a OIEHKa Ha OYaKBaHATa KPEAWTHA 3aryda ciefiBa OT aCHMIITOTHYHH (haKTOpHH
Mojenu oT Tuna Ha MepTbH (Merton, R. C. On the pricing of corporate debt: The risk structure of interest
rates. The Journal of Finance, 29(2):449-470, 1974). ABropbT e o3Hauun ¢ EAD; cmotinocmma Ha
eKCno3uyuaAma npu Heusnvixenue, ¢ p;(x) ycloBHATA eposmHOCH 3a HeusnvineHue (PD) (MoMeHTHaTa
PD) 3a mamena ctoiHOCT Ha pucKoBHSA QakTop X W C T - eheKmusHuUsm IUX6eH NPoyeHm, TPH KOETOo
ouaxeanama kpeoumna 3azyoa ECL; Ha i-Tus 3aeM 3a najex enuH (12 mecedeH) mepuo OT BpeMe IIIe ce
OLICHSIBA KATO:
pi(.X')LGDi EADl

1+r
Te3aTa, KOATO 3aliuTaBa aBTOPHT HaA HY6HI/IKa]_[I/I$ITa, a-p By‘laK‘II/IeB, € 4€ B OIIUTUTE CHU [a CJIeaBaT

ECL; (x) =

TaKbB TPOIEC 3a OMNpeJielisiHe Ha odvakBaHata kpenuTHa 3aryba (ECL), mo-mamkute OaHKH TpaBsT
3HAYUTEITHU Pa3XOJH, CBBP3aHH ChC CIOXKHOCTTA HAa M3UCKBAHUATA, HEJIOCTATHPUHUTE WIIM HEHAICKIHH
JIAHHU, BKJI. ICTOPHUYECKH JIaHHHM 32 3aryOH IpH u3MepBaHeTo Ha peannsupanus LGD, kakto u npu oneHka
Ha PD, kodaTo0 n1a ce 6a3upa Ha U3MepeHU KOe(PUIIMEHTH OT HEU3IThIIHEHNUE.

3a mpeoonsBaHe Ha TE€3U TPYAHOCTH, B Ta3W U B HAKOJIKO JIPYTH IMyOIUKAIINH aBTOPHT € MPEII0KHUIT
OpPHUTHHAJICH TIOAXOJ 0a Ce CUHMEe3UPAM HO8U KIOH08U UHOUKAMOPU HA PUCKA: U38e0eH KoeghuyueHm
(npoyenm) na 3aeyoa, UK3 (ILR); uzseoen koegpuyuenm na neusnwvinenue, ILR u uzgeden xoegpuyuenm
Ha 3az2yba npu Heusnwvinenue, ILGR, KouTO IMaT CXOIHO MOBEICHHUE, HO MOT'AT JIa CE OLIEHSBAT Bb3 OCHOBA
Ha TyONMYHO JOCTHITHU AaHHU. M3Benenmst koedurmeHt Ha 3aryoa, ILR e BwBenen ¢ scHata men -
yJIeCHABaHE Ha TPOTHO3MpPAHETO Ha KoedwuimeHTa Ha 3aryba mpu HemsmbiaHeHne LGD 3a xpemuTHH
nopTQem.

Wzuucnennero Ha ILR ce ocHoBaBa Ha uwHQOpMamus, KOSITO OaHKaTa OTYMTA eXemecedHo. Ha
CHUCTEMHO HHMBO MHIWKATOPBHT MOXKE Jla ce MpecMeTHe Ha 0a3aTa Ha myOnmuHO HocThIHM HaHHM — bHbB
nyOJIrKyBa TpuMecedHa HHPOPMAaLUs 32 Ka4eCTBOTO HA KPEAUTHUTE 110 OAHKOBH TPYIH M IO BUJ JIBKHUK;
pa3KkpuBa Jiena Ha 00CITy>)KBaHUTE 1 HEOOCTY )KBaHUTE KPEAUTH B KyMyJIaTUBHATa €KCIIO3UIHS B OaHKOBaTa
crcTeMa; OIOBECTsIBa U OOIUAT pa3Mep Ha ovakBanute kpeautHu 3aryom (ECL). BHB ne mybamkysa
JaHHU OT TO3M THII 32 OTJETHUTE OaHKH, a cCaMo 3a Lis1aTa OaHKOBa CHCTEMa U 33 TPUTE CTPYKTYPHU IPynu
Oanku: ¢ [pyna 1, cherosiia ce OT METTE HAM-TOJEeMU 10 aKkTHUBH OaHKH B cTpaHaTa; [ pyna 2, BCUYKU



ocTaHai OaHKH, KOMTO ca CPEIHM M MaJIKU OaHKH 110 pa3Mep Ha akKTUBUTE CH U * [ pyna 3, KOATO BKIIOUBA
KIIOHOBETE Ha YyXIeCTpaHHU OaHKH, KOWTO OMEPHUpAT B CTpaHAaTa.

Wzeenenust koedhuiuent Ha 3aryba (ILR) ce ocHoBaBa Ha (hasure Ha 0Oe3lieHKAa HAa KPESIUTHHUTE
excnozuiuu. M3uckBanero Ha MC®DO 9 3a kateropuzauusi Ha KpPeIUTHUTE MOPTPEHIH B TpU
¢asu/crenenn (three stages) 3a menuTe Ha OleHKaTa Ha odakBaHata kpeawtHa 3aryba (ECL) m B
3aBHCUMOCT OT CTETeHTa Ha KPEAUTEH PUCK, € U3LSII0 ChoOpa3eHo ot 1-p bydakuunes. Bvg ¢haza 1 momagat
aKTHUBH, KOUTO B MOMEHTa Ha IIbPBOHAYAIHOTO NMPHU3HABaHE Cca WM3BHH 3aBHCHMOCTTA OT CTEMEeHTa Ha
KpPEIUTHHUS PUCK; 33 TO3U eTall HsMa ChONTHE, KOETO J1a € TPSKO CBBP3aHO C Bb3MOXKHH OBJIEIIN 3aryon 1o
nopTdeiina, 3aToBa aKTUBUTE ce 00e3leHSBaT Ha MOpTQeinHa (KOJIEKTUBHA) OCHOBA, a PE3ePBBT OT
oOe3meHka ce popmupa Ha Oa3aTa Ha ovakeanume 3az2you 3a credsawume 12 meceya, a He 3a TEIUS CPOK
Ha KpeauTa. Bve ¢haza 2 ce BKIIOUBAT KPEAHUTH, 38 KOUTO O MOMEHMA HA NbPEOHAYATHOMO NPUSHABAHE
€ HACMBRULO 3HAYUMENHO 810Wdsane Ha KpeOUumHomo Kavecmgo (HACTBIIMIM ca CHOWUTHS, TPIKO
CBBpP3aHH C BB3MOXHH OBJEIH 3aryou 1mo moptdeiina, HO HE MO0 KOHKPETHU KPEAWTH; HIMa OOEKTHBHO
JI0Ka3aTeJICTBO 3a KpeauTHa obe3neHka). [I[pemiuHaBaHeTo BBB (aza 2 € MpeAn3BUKAHO OT OMHOCUMENHAMA
NpOMAHA 8 KpeOUmHUs pUcK, a He OT aOCOIIOTHHUS KPEIUTEH PUCK KbM JlaTaTa Ha OT4nTaHe. Pe3epBbT Mo
TO3M €Tall ChIIO CE Ch3/1aBa Ha KOJIEKTHBHA (MOPTQEIHa) OCHOBA U CE OTIpe/elis Bb3 OCHOBA Ha 3aryouTe
3a yeaus ocmasawy cpox (LT — Lifetime) Ha kpeautute oT noptdeiia. Paza 3 BKIIOYBA KPESUTH, 38 BCCKU
OT KOMTO B OBbJele ce OYakBaT 3aryOH; HACTBIIIO € BJIOIIABaHE HAa KPEJUTHOTO KadecTBO, HO TOBA
BJIONIABAaHE € CBBP3aHO C KOHKPETHU KPEAWTHH EKCIO3WIMH; HAIWIE € OOEKTHBHO JIOKa3aTEeJICTBO 3a
KpeauTHa obe3renka. 1 Tyk pe3epBbT ce Ch3ZaBa Bb3 OCHOBA Ha OYaKBAaHUTE 3aryOH 3a yeius ocmasauy
cpoxk (LT) Ha xpenuTta, HO 3aryOHTe ce OICHsBAT He Ha MOpT(deiIHa OCHOBA, a HA MHAMBUAYyaJIHA OCHOBA
(M0 KOHKPETHH KpeIOuTH). Bneuamaenu cme om npedocmageHume OONBLIHUMENHU EMNUPUYHU
dokazamencmed B TOBa U3CJeIBaHE 3a MOJIE3HOCTTa HA HHIUKATOPA, N3IIOI3BANKY ITyOIUIHO TOCTHITHUTE
nanau ot BHB. B pesynrar Ha 3a0vi60uenus anaruz Ha ILR (MK3), 3aeqHo ¢ neUHUpaHUS MO-paHO
usgeden Koeuyuenm Ha Heusnvinenue, ILR, aBTOPBT € CTUTHAN 10 TOYHOTO 3aKIIOUEHHUE, 4e
UHOUKAMOPBIN NPeOdOCmABsl CUSHAAU 3d KPeOUMHUs. PUCK HA OAHKOBOMO HOPMEOOAUO, KOUMO ca
A0eKeamHu, HABPEMEHHU U HeOOPeMeHABAWU UHCTNUIYYUSIMA C PA3XOOU.

(2) Boutchaktchiev, V. (2024). Measuring of inferred loss rate with application to capital adequacy.
New Trends in the Applications of Differential Equations in Sciences, pages 325-334, Springer Nature
Switzerland. (https://www.scopus.com; https://www.webofscience.com)

B tasu crarus n-p byuakumeB nokasBa, ye usuucnenusm rxoegpuyuenm Ha 3a2y6a ILR (MK3) e
JOCTaThbuHO OJM3BK 10 CBOWCTBA JI0 PEATHOTO CHOTHOIIICHHE Ha 3ary0a, ¥ TOBa yMeJO ce WU3IM0J3Ba MpU
aHaJM3a Ha KalUTaloBaTa aJeKBaTHOCT Ha OAHKOBUTE MHCTUTYLMU. A8MOpbm e omuen 3Ha4umensHomo
eaUAHUe HA Moodend Ha oxakeanama 3azyboa no MC®O 9 (dpe3 u3MOjI3BaHE HA KOCPUIIMECHTUTE 3a
BeposTHOCT OT HemsmbiHeHue (PD) u 3ary6a npu Hemsnbianenue (LGD) 3a kankynupane Ha 00€3LEHKH 110
KPEIUTUTE OT KPEAUTHHS MOPTHEHI) 8bpxy NIAHUPAHEMO HA KANUMANO8Us pecypc W PErylaTOpHHUS
kanuTasn 3a 6ankute. HoBara Oasencka pamka (bazen 3) mpecienBa HSIKOJKO OCHOBHH IIGNH: - Ja CE
rapaHTupa, 4e Mpu U3UMCIIIBaHe HUBOTO HA N3MCKBAHUS KalUTall 32 OaHKaTa BCHUKH ChIIECTBEHH PUCKOBE
ca aJIeKBaTHO MHTETPUPAHU M OIEHEHU; - J]a C€ BHBENAT JOMBIHUTEIIHU N3UCKBAHUS 32 OCHT'YPsIBAHE Ha
paBHOBECHE B peryiaTopHaTa M HaJ30pHAaTa paMKa W B paMKaTra Ha yNpaBlieHHE Ha PHCKa; - Ja ce
HacbpuaBa MpoGU3UpAHe ¢ Noeied KbM Ovoewemo u aHMuyuKIuyHu Kanumanogu Oygepu, KOUTO
MOBHIIIABAT CIIOCOOHOCTTA HA OAHKOBHS CEKTOP Jia TIoeMa IIIOKOBE, KOTaTo Te HEM30EKHO Ce TIOsBSIBAT.

B mnHacroamoTo wu3cnenBaHe ca NPEAOCTABEHH OONBAHUMENHU eMAUPUUHU O00KA3Amelcmea 3a
MOJIE3HOCTTA HA MHJIUKATOPA, U3MOI3BANKH IMyOIMYHO JOCTHITHY JIAHHH OT Bbarapckara HapojHa GaHKa.
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Hzysno nookpensime uz6o0a, 4e BBIPEKH KAaTeropuYHATa KOHCEPBATHBHOCT Ha KamuTanoBus Oydep,
mospa3oupalia ce OT aHaM3a Ha 3UMCiIeHns koeduiment Ha 3aryoa, ILR (MK3), emnupuanusT aHanmms
MOKa3Ba, Y€ TOil BCE OLIE € B pAMKHTE Ha PETYJIaTOPHUTE OrPaHHYCHUS.

5.2. /lpyeu wayunu nybéaukauuu 6 uzoamus, Koumo ca pegepupanu u UHOEKCUPAHU 6
ceemoeHnou3zeecmuu dazu oannu ¢ nayuna ungpopmayus (Web of Science u Scopus,

(3) Boutchaktchiev, V. (2023). Inferred Rate of Default as a Credit Risk Indicator in the Bulgarian
Bank System. Entropy, 25(12), 1608. (https://www.scopus.com; https://www.webofscience.com)

(4) Boutchaktchiev, V. (2023). Models for measuring and forecasting the inferred rate of default. New
Trends in the Applications of Differential Equations in Sciences, pages 351-361, Springer International
Publishing. (https://www.scopus.com)

Koegpuyuenmvm na neusnvinenue, RD e Msapka 3a KpeAUTHHS PHCK HAa MOPT(HOIUO OT 3aeMH U
O0OWMKHOBEHO ce cunTa 3a KoH(puIeHnarHa nHpopManms. HM3eedenusm Koedpuyuenm Ha Heusnvinenue IRD
(MKH) obaue e omenka, 6a3upaHa Ha MyOIMYHO JOKIaABaHa WH(GOpMAIHS.

WuaukaTopbT useeden xoepuyuenm na Heusnwvinewue, IRD (MKH), ¢ BbBeIGH OT aBTOpa U ¢
MOTHBHPAH OT HYXXJaTa OT MOOeU 30 NPOCHO3UPAHe HA 8epOSIMHOCMMA om Heusnvianenue. Ha cucremuo
HuBO, IRD e m3umcieH ¢ momormira Ha OOIIECTBEHO IOCTBITHM JaHHU W ANPOKCHMHUPA CHUUHCKOMO
CbOMHOWEeHUe HA HeusnviHeHue, T. €., HaONIOJaBaHaTa CTOWHOCT Ha ciydaiiHata BenuyuHa PD
(BEpOSATHOCT OT HEU3ITBITHEHHUE):

RD—Nt
t—p

t—1

KbJETO: C P,_; € 03HaueHa CTOMHOCTTa HAa PEJOBHUTE 3a€MHU KbM HA4yaJloTO Ha mepuoja t, a ¢ Ny —
CTOWHOCTTA Ha 3a€MHTE, KOUTO ca OWUIIM PEIOBHU B HAYAIIOTO U Ca NPEeMUHAIU 8 HEUSNbIHEHUe 00 Kpas Ha
nepuooa t.

B Te3u nBe u3cneBaHus € npeacTaBeHa no-no0poOHA apeyMeHmayus Ha NPeoodCeHaAma MemoouKa
3a MPOTHO3MpaHe Ha W3BelleHNs KoedumueHT Ha HensmbiHeHue, IRD (MKH) Ha HuBo 6aHKOBa cuctema u
rpymna O0aHKH, 6b3 0CHO8A HA MAKPOUKOHOMUYECKU pakmopu W NOTBIHATETHA EMITMPUYHH JI0Ka3aTeJICTBa
BBB BpeMeBus aHamn3. OTYETEHO € 0COOCHO BAXKHOTO GIUSHUE HA MAKPOUKOHOMUYeCKama cpeod, BKIL.
ObJeI MKOHOMHYECKH TIPOTHO3H.

[lpu wu3uKMCIEHUETO Ha uzeedenus koepuyuenm Ha neusnvinenue IRD (MKH) ce wusnonssar
TPUMECEUHUTE OTYETH 3a KPEAWTHOTO Ka4ecTBO 3a Ipsjlara OaHKOBa CHCTeMa M 3a TPYyMU OT OaHKH,
nocterau oT BHB. JlanHuTe, n3mon3Banu B u3cieaBaHeTo ca 3a nepuona 2007 - 2019 r., kato 3a menra e
M3MOI3BaHa WHGpOpMaui 3a KpPeAWTHU moprdeinn Ha He(pHHAHCOBHW MPEINpUATHS (KOPIIOpaTHBEH
KpenuTeH noptdeiin) u Ha joMakuHcTBa. OCOOEHO BayKEH MOMEHT B U3CJICIBAHETO Ca M3TIOJI3BAHUTE IAHHN
3a Opymuus 6vmpeuteH NpoOyKm U 3a HUBOMO Ha Oespabomuya 3a CHIIUS TEPHOJ C H3TOYHUK
Hanmonanuus crarucruuecku uacturyt (HCU).

OnensiBaMe CbCTaBEHUTE NPOSHO3HU MOOeNU 3a uzsedeHus koeguyuenm na neusnvianenue IRD xamo
ocobeno nepcnexkmugHu, THU Kato ce HaOmiomaBa, 4de (yHKUMOHanmHa My 3aBucumocT oT BBII n
koeduuenrta Ha 6e3paboTuia e cxoqHa ¢ Ta3u Ha RD oT chiinTe MaKpOMKOHOMUYECKH apaMETPH.

ABTOPBT, CbBCEM TIOAXOAAIIO, ce € (POoKycHpan BbpXy OaHKUTE OT [ pymia 2 v € MpeIoKNIl OpUsUHAIHA
Memoodonoaus 3a npoeHosupare na UKH, 6asupana ma MakpoukoHomuwecku nokazamenu. Jloxmansa u
CpaBHsBa pe3yiTara OT JBa Moaxofa 3a orneHka: xuopumaaa ARIMA perpecust 1 aCHMITOTHYICH MOJET C
€IWH PUCKOB (akTtop oT Thna Ha Bacwuek - MeprpH. Ob0moro 3aknroueHue e, ye MKH nHamomoOsiBa
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M3BECTHUTE XApPAKTEPUCTHUKU HA KOH(DHICHIMATHUS KOCPUIIMEHT HAa HEU3ITbJIHCHHUE U MOXe aa Oble
MOJIE3CH 32 aHAJIW3 Ha KpeauTHHs puck. OCBEH TOBa, TOW UMa MPETUMCTBOTO, Y€ MO3BOJISIBA OIICHKA Bh3
OCHOBA Ha aKkTyaJiHa (puHaHCOBAa MH(OPMAIUS U HOBU MAKPOMKOHOMUYECKHU MPOTHO3U 110 MHTYUTHUBEH U
yIpaBisieM HauWH.

B nmomsiHeHWE, ce mEeMOHCTpHpa, Y€ u3zgedenus roeguyuenm Ha neusnwvinenue, IRD (MKH)
MMO3BOJIIBA HOBAa TIEPCIICKTHMBA 3a CpPaBHSIBAHEC HA KPCAMTHUS PHCK MEXKAy OaHKOBHUTE TPYIIH.
Tlomewpocoasame, uye memooume 3a OYeHKA U OORYCKAHUAMA HA MOOeld Ca B CHOTBETCTBUE C
JeHCTBAITUTE 3aKOHOBH U3MCKBaHUA U cueToBOAHUS cTaHmapT MCPO 9.

(5) Boutchaktchiev, V. (2025). Application of weighted t-tests for loss-given-default forecasts
validation. New Trends in the Applications of Differential Equations in Sciences, pages 395-403, Springer
Nature Switzerland. (https:/www.scopus.com)

[IporHo3mpaHeTo Ha CHOTHOIIEHHETO 3a2yba npu HeusnwviHeHue (LGD) e KIFOYOB MOMEHT BEHB
(mHaHCOBOTO OoTuMTaHe, chriacHo MC®O 9. Ilpu mpunaraHeTo Ha eIUH OT OCHOBHHTE NPHUHIIWIK HA
MC®O 9, 6ankuTe TpssOBa Ja UMAT MOAXOJAIIM MMOJIMTHKU U MPOLUEIYPH 38 HAOEHCOHO 8ATUOUPAHE HA
MoOenume, W3MOI3BAaHM 32 OIEGHKA M HM3MEpPBaHE Ha OYaKBaHWTE KpenuTHH 3aryom. OreHkara u
n3mepBaneTo Ha ECL Moke 1a BKITFOUBa MOJICITU U IPOTHO3H, 0a3upaHy Ha WISHTH(DHUIIMPAHE U U3MEPBaHE
Ha pucka. [Ipu monena 3a onensiane u usMepBane Ha ECL Tps6Ba na ce B3eMe mpeaBU/ BIUSHUETO Ha
MIPOMEHUTE TIPU KPEAUTONOIyJaTeNs U CBBP3aHUTE C PUCKA MPOMEHIIMBU: KaTO IIPOMEHH B ITapaMeTPHUTE
PD, LGD, EAD ekcno3unuu, oOE3MEYCHUsATA, MHUrpalHs Ha BEPOSITHOCTHTE 33 HCHU3IBIHCHUE U
BBTPEIIHUS PEUTHHT Ha KPEeIUTOIIOIydaTes, Ha 0a3aTa Ha UCTOpPHYECKA W TEKyIa, KAKTO U pa3yMHa U
JI0Ka3zyeMa MporHo3Ha HH(POPMAIIKs, BKIOYUTEITHO MAaKPOUKOHOMUYECKH (DaKTOPH.

Tezama na agmopa e HanvaHo 060CHOBAHA: W3CICIBAHETO MOKA3Ba, Y€ CTaHAAPTHUTE t-TECTOBE Ha
CTroIBpHT 3a MpelcKa3BaiaTa CliocoOOHOCT Ha TE3W MOJIENH, KOETO Ce MpernophyBa 3a OaHKH, CIeABAIIN
BBTPEITHOPEHTHUHTOBUS TIOXOJ MPU OIICHKA HAa KPEAWTHUS PHCK, YECTO HE Ca HAIIBJIHO aJICKBATHU Ha
OCHOBHUTE OHM3HEC IOITyCKaHWs, KOraro ce mpwiarar (opMamHO KbM MOPTHEHIN C HACKO HHMBO Ha
Heu3MbJIHeHne. M3Mmom3Baiku MOAXO0J C TpPETEryieHoO YCpenHsABaHe, C Terja MNPONOPIHOHATHA Ha
CTOMHOCTTa Ha EKCIIO3WIIMATA, € pa3paboTeH CTATUCTUYECKU TECT, KOWTO OO0JIeK4aBa TO3U IMPOOJIEM.
JIOITBITHUTEITHY EMIIMPUYHH J0KA3aTeJICTBA Ca MPEIOCTaBEeHH ChC CHMYJIMPAHH JaHHU.

(6) Boutchaktchiev, V. (2025). Forecasting models for the house price index in Bulgaria. Advanced
Computing in  Industrial Mathematics, pages 43-54, Springer Nature Switzerland.
(https://www.scopus.com)

XapakTepbT Ha OllCHKATa Ha OYaKBaHATa KpEJUTHA 3ary0a W3MCKBa OIICHKA Ha HUBAaTa Ha MHJICKCA Ha
[IEHUTE Ha XUIINIIATA OT HATMYHU CTATUCTHUYECKH JIaHHU, KOUTO OOMKHOBEHO Ca OT MPEAUIITHATA TOIIHA.
B Ttasu myOnukaius ca NMpoydeHU HIKOJKO crelnu(UKalydyd Ha MOZCIUTE, C IeN Ja ¢ MOTBBPAU, 4e
uHoexcvm Ha yenume Ha occuruwama (MLK) e xopenwpaH ¢ pa3IMYHH TIOKa3aTeNd, BKIFOUUTEITHO
THPCEHETO Ha Ma3apa Ha HEABMKMMHU HMMOTH, OM3HEC IUKbBJIA B CTPOUTEIHATA WHAYCTPUS U oOIaTa
MakpouKoHOMHUYecKka cpema. [lomkpersMe m OOIMOTO 3aKIIOYEHHWE Ha aBTOpa, Y€ JBaTa HaW-BaKHU
neurarens Ha VLK ocraBat suxeenume npoyenmu u ebmpeunama uHepyusi Ha na3apa Ha Heo8UICUMU
umomu.

(7) Boutchaktchiev, V. (2025) Some properties of the interest rate spread for expected risk of consumer
loans. Advanced Computing in Industrial Mathematics, pages 43-53, Springer Nature Switzerland.
(https://www.scopus.com)

AKLEHTBT B Ta3M CTATHA € BbPXY U3yUaBaHE CE0UCEA HA HAODABKAMA 34 OYAKEAH KPEeOUMeH PUCK,
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T.e. KOMIIOHCHTaTa Ha JIMXBEHHS MPOICHT MO OaHKOB 3acM, KOWTO € MpEAHA3HAYCH Ja KOMIICHCHUPA
MHBECTUTOPA 32 OYaKBaHWS PHCK OT HEW3ITBIHEHHWE OT CTpaHa Ha UIHXHHKA. [IpHiokeH e cMucieH
MOAXO0/, Ype3 HaJlaraHe CepHs OT TEXHUUYCCKU JOIMYCKAHUS, KOUTO PEATMCTUYHO OTPAa3sBaT MPaKTUKATa Ha
0OaHKHUTE J1a OTITYCKAT KPESIUTH HA JJOMAKHMHCTBA U IPaXIaHU U € TIOTBHPJICHO U UPe3 SMITMPUYCH aHAIIU3,
Yye OOIUAT JMXBEH MPOIIEHT € HamalrsBamia (GYHKIUS Ha CPOKa Ha 3aeMa, KOemo npuemame 3a HanviHo
apeymenmupano.

(8) Boutchaktchiev, V. (2026) Granularity Adjustment for the Inferred-Loss-Rate Based Estimate of
the Capital Adequacy Threshold. (In Press: Springer Proceedings in Mathematics and Statistics, Springer
Nature Switzerland.)

OpurvHaiHO U3CIeIBaHe, IPH KOETO ACUMITOTHYHUAT aHAJIU3 HA OYAKEAHUA U38e0eH KOehuyueHm
na 3azyoa, ILR (MK3) ce ocHOBaBa Ha NPEANONIOKEHUETO, e MOpTQelnnre umar Oe3kpaiiHo (uHa
IPaHyJIMPAaHOCT, BBIIPEKH, Y€ Ha MPAKTHKa TAKOBA IIPEIIOIOKEHHE HUKOra HE € M3IbiIHeHo. LlenTta Ha
aBTOpa B Ta3W CTATHA € Ja W3BeAE popmyna 3a oyeHka Ha epewkama 3a ouaxeanus ILR (UK3) xamo
@dyHKkyus Ha MaxkpouxoHomuyeckus gakmop. 3a JoKazarencTBo, (opMmyiara € TNPHIOKEHa BBPXY
MyOJIMYHO NOCTBIIHM IAHHHU 33 M3YMCIABAHE HA KOPEKLMHUTE 33 TPaHYJIMPAHOCT HAa H3UCKBAHMATA 3a
adexkeamHOCm HA Kanumana 3a KPeOUuTHU MOpTQEinn, KoraTto oneHkara ce ocHoBaBa Ha MK3. 3a enpo
TpaHyJIMpaHW TOPTQEHIN OLEHKUTE Ha aBTOpa ca MOAOOHM IO BENWYMHA W JUCIEpPCHs Ha TE3H,
NpEeNCTaBeHH B HAJIMYHATAa JIMTEpaTypa 3a peryjaropHara OLEHKa Ha KalWTajloBaTa aJeKBAaTHOCT,
usnon3Bamara aeicreutennus K3. ToBa mpenoctaBsi TOMBIHUTEIHH A0KA3aTEICTBA 3a MOJIE3HOCTTA Ha
ILR (UK3) xato MHIWKATOp 3a KPEOUTEH PHCK M KAaTO WHCTPYMEHT 3a YIIpPaBIICHHWE Ha KalUTalloBaTa
a/ICKBaTHOCT Ha OaHKUTE.

Yuacmue ¢ Hayuuo-u30ﬂe003ameﬂc:<u U HAYUHO-NPUIOINICHU RPOEKMU

I'n. ac. 0-p Bunucnae byuakuuee ¢ ydacTBajd B CICAHUTE MNPOEKTH, 3a KOETO € MPEACTABUI
HEOOXOJIMMHUTE JJOKa3aTeJICTBA!
Pvko6ooumen na yHugepcumemcKku npoeKmu:
2021 — 2023 - PrkoBoauten Ha YHuBepcureTcku npoexkt HUJ] HU-17/2021 Uzcredsane u moderupane na
aepo30HU cucmemu ¢ yei NO00OPABAHEe HA UKOHOMUYECKUMme NOKA3amenu npu npousgoocmeomo u
oKauecmeas8anemo Ha aepo30a-npou3e00HU NPOOYKmMu;
2022-2023 - PoroBonuten Ha YHuBepcutercku npoextT HUJI HU-11/2022/A [1loozomoexama na
CMyOeHmu 3a OIUMAUAOA NO MAMeMAmuKd, Kamo CMumyl 3d 00yYeHuemo um no MmouHU HAYKU 6b8
sucwume yuunuyd
Yuacmue ¢ ynusepcumemcku npoexmu:
2023-2024 - Yyactue B YHuBepcurercku npoext HUJ HU-22/2023/A Ipunoscenue na oueumannume
MEXHOI02UL 8 0OVUEeHUEO U HAYYHUME UZCAE08AHUSL NO NPULOICHA MAMEMAMUKA C PLKOBOOUmMen 0oy. 0-
p Braoumup Komes
2025 — o cera - Yuactue B Yausepcurercku npoekt HUJ HU-19/2025 Teopemuuno u yucieno
u3Cned8ane HA HeNUHEeUHU MAmeMamuidecky Mooelu ¢ NPUILONCEHUs 8 UKOHOMUKama u uHancume ¢
pvKogooumen 0oy. 0-p Munena /fumosa
Yuacmue 6 nayuonanen npoexm - BGOSM20P001-2.016-0004-CO01 ,, ixonomuueckomo obpazosanue 6
bvneapus 2030

6. OuneHka HAa HAyYHUTE M HAYYHO-TIPUJIOKHHM IIPUHOCH
CJ'IG,I[ BHUMATCJICH IIPCITICH Ha IMPEACTaBCHATa 3a YYaCTHC B KOHKYpCa HaAy4dYHa MIPOAYKIUA
nome%pmdaeam, 4C T4 CbAbprKa CJICAHUTE HAYUHU U HAYIHO-IIPUJIOXKHHA IMIPUHOCHU!



Ilpunocu c nayuno-meopemuuen xapaxmep
(1) Opucunanno om meopemuyna 2ne0Ha MO4YKa e 0eUHUPAHemo U AHAIU3A HA UHOUKAMOPA U38E0eH
xoeghuyuenm ua 3aeyoa, ILR (UK3)

WzBenenusat koedpurmment Ha 3aryoa (ILR) Ha kpeawTHa eKCHO3WIWS TIPEACTaBiIsBA CIIy4aifHa
MPOMEHJINBA, JeUHUpaHa 0 HAYWH MO3BOJISBAII OLIEHKA B3 OCHOBA HA OOIMIECTBEHO AOCTBHIIHM JIaHHH.
IIpu cepus OT XapakTepHH 3a TO3M THIl aHAJIU3 JOIYCKAaHHUs Ca aHAIM3UPAHU ACUMIITOTHYHHUTE CBOMCTBA
Ha [LR u pesynrature ca popmynupanu kato Teopemu 1 1 2 1 HACHTUPHLIUPAT KITHOUOBO CXOOCIBO MENCOY
ILR u xapaxmepHnume c60ucmea Ha mpaouyuoHHus Koeguyuenm Ha 3azyoa.

Teopema 1 TBBpAM, Y€ KBAaHTWINTE HAa HOBOBBBEACHATa CilydailHa IPOMEHJIMBA AaCHMIITOTHYHO
OTpeAENAT KOHCEPBAaTUBHU OLIEHKM Ha KallUTaJIOBH PE3E€pPBU 3a KPEAMTHHU EKCIIO3UIMM U € JoKa3aHa C
OPUTMHAJIHO NPWIOKEHHE Ha 3aKOHa Ha rojeMuTe uucia. leopema 2 TBBbPAW, Y€ KBAHTHIUTE HA
cilyyailHaTa MPOMEHJIMBA ACUMITOTUYHO C€ allPOKCUMHPAT C YCIOBHUTE M OYAaKBAHU CTOMHOCTH IpHU
yCIIOBUE, Y€ MaKpOMKOHOMHUYECKHIT CUCTEMEH (PakTop MpuemMa ChOTBETHHUSI CH KBaHTWI. J(okazaHa e ¢
METOAMTE Ha TEOPUATAa HA BEPOATHOCTHUTE. T3 YCIIOBHU OYaKBaHU CTOMHOCTHU Ca W3YHCIMMU C JAaHHUTE,
onosecTsiBanu nepuoanuHo ot bHDB. ToBa mo3BosisBa na ce u3BbpLIaT CEPUsl OT EMIIMPUYHH aHAIN3H,
MPENOCTABSIIM JOIBJIHUTEIIHU JOKA3aTEICTBA 32 yMECTHOCTTA HA HOBOBBBEACHUs nHANUKaTop, ILR.

(2) Jledunupane na usseden Koegpuyuenm Ha 3azydoa npu Heusnwvianenue, ILGD. B nombnHenwme, ILR,
3a€IHO C BbBEICHUS U38e0€H Koepuyuenm Ha HeusnvineHue 1apaT Bb3MOXKHOCT Ha aBTOpa Jja U3YHCIIsIBA
usgeden xoeguyuenm Ha 3azyba npu Heusnwvinenue, (ILGD). Namnukatopst ILGD menmm ma mmmtmpa
MOBEJICHUETO HAa TPAJUIMOHHUS KOe(QUIMEHT Ha 3ary0a NpH HEM3IBJIHEHHE, KOWTO € W3BECTCH C
MPeAU3BUKATEIICTBATA, KOUTO IIPOU3TUYAT P OLIEHKATa MY B IOPTQEHIN ¢ MaNKo Ha OpOii HEM3ITbIHECHUSI
(ILR; = IRD{ILGD,). ToBa ompeneieHue € OT CHIIECTBEHO 3HAYCHHE MPH M3CICABAHETO HA TPEIIKara Ha
npu otieHka Ha ILR u ¢popmynupaneTo Ha KOPEKIHs 32 TPaHyIAPAHOCT.

(3) BwBexxnaHe Ha HO6 cunmemuuer nokazamenl HA KpeOUMHUs PUCK, U3Be0eH KoeuyueHm Ha
Heusnvanenue (IRD), uemnsi aa 3aMeHU CbLIIMHCKUS Koe(uIMeHT Ha HensnbiaHeHue (RD), koraro Herosata
OIICHKA € TIOBJIHSHA OT HEeXapaKTepHH KOPIIOPAaTUBHYU CHOUTHUS WIIM CUCTEMHH IIOKOBe. Jledunumusara na
IRD no3BosisiBa M3YMCICHUETO MY C IIOMOILTa Ha OOIIECTBEHO AOCTHIIHHU JaHHU U € HHTEPIPETUPAH KaTo
peanu3upaHara CTOHHOCT (point-in-time) Ha BEPOSITHOCTTA OT M3Be/IeHA 00€31IeHKa — ChOUTHE, KOETO € T10-
BEPOSTHO, W MOTEHIMAIHO, IMO-€BTHHO 32 JUIHKHUKA OT CHIIMHCKOTO HEM3ITbIHEHHE. M36edeHu ca 08a
npoeHo3uu mooena 3a IRD - nvpeusim OT TSIX € aCUMIITOTHYEH eAHO(aKTOpeH Moaen oT Tha Ha Bacuuek-
MepToH, YMATO BaJHIHOCT € JOKa3aHa C METO/IM OT CTOXaCTUUHUTE NU(PEPEHIINATHN YPABHEHUST; OpyeUsim
nooxoo nsnomsea ARMA cnyuaitau riponiecu. M3non3Baiiku HaTMYHUTE OOIIECTBEHO TOCTHITHU JIaHHU Ca
OLIEHEHU IapaMeTpuTe Ha MOJAEIHMTE U € AEMOHCTPUPAHO, Y€ TEXHHUTE ClelU(UKAMH ca CXOIHHU C
HaJMYHUTE B JUTEpaTypaTa MPOrHO3HN MOEIH 33 BEPOATHOCTTA OT HEM3ITBJIHEHHE.

(4) lIpemeenen t-mecm 3a yeaume Ha anUOAyUAMA Ha NPoeHo3Hu Modeau. OT TeOpeTHYHA TIeTHA TOYKa
ro omnpeaciiaMe C rojisiM MpruHOC, TBU KaTo HU3BCK1a MHOBATUBEH TECT 3a CTATHCTHUYCCKA 3HAYMUMOCT Ha
pasnukaTta Mexay ABe n3Baiaku. OpUrHHAIHOTO B TO3M METOJ €, Ue MpeJyiara Bb3MOKHOCTTA 3a IIPETEryIsiHe
C TerJia, KOUTO HE 3aBHCAT OT pasNpellesieHUsITa Ha M3BagKuTe. TecThT HamHpa NPUIOKEHHE NpU
BaJMIUPAHETO Ha MPOTHO3M Ha Loss given default (LGD) B clieqHuss KOHTEKCT - OOMYaHO € Ja ce
pasrienaT TpelIKUTE MPH IPOrHO3UPaHE BbB BCUUKH UCTOPUYECKU CHOUTHUS Ha 3ary0a, kbaeto LGDRi u
LGDEIi ca, chOTBETHO, pealn3npaHaTa U IPOTHO3HA cToMHOCTH Ha mapamerbpa LGD. Koraro Oposar Ha
HUCTOPUYECKHUTE CIIyUWINTE CE€ 3aryOM He € JOCTaThb4HO TOJIIM 3a MpUjlaraHe Ha CTaHAapTeH t-TecT, €
pa3syMHO Jla ce M3MCKBa OTKJIOHEHUSTA J1a ObAaT MPETEerJIeHH C TerJia, IPONOPLHOHATHY Ha CTOMHOCTHUTE
Ha CHOTBETHHUTE 3aryomu.
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(5) Ilpuemame 3a obocmosana u OOKA3aHA me3ama HA ABMOPA 34 NPOGEPKA HA YCI0BUEMO 34
monomonnocm. JlokazatenctBoTo Ha Teopemu 1 W 2 3aBHCAT OT yCIIOBHE 32 MOHOTOHHA 3aBUCHMOCT
MEXIy uzgedenus Koeguyuenm Ha neusnvinenue (IRD) n maxkpouxonomuyeckus ¢paxmop X. C nomouira
Ha JIMHCIHA perpecusl ¢ TeCTBaHa XUIOTEe3aTa 32 3aBUCUMOCT, KaTo Ce MpUjiaraT MaKpOUKOHOMUYECKHUTE
(dhaxTopu: pbcT Ha bBII 3a kopriopatuBHY M phCT Ha Oe3paboTHiiara 3a KpeauTH Ha ApeOHo. [loTBEpaeHa
€ OuaKkBaHaTa MOHOTOHHOCT, IIPH MOAXOJAIIA 3a0aBa Ha MakpoukoHOMHYecKUs edekr. Ha HUBO HeTeH
M3BeJICH KoeUIMeHT Ha 3ary0a, MaKpOMKOHOMHYECKHST eEeKT € TO-CHJICH MO pa3Mep, CTATUCTUYECKU
M0-3HaYMM U He3a0aBeH.

(6) C Hay4HO-TEOpETHYEH NPUHOC € U U3CJICABAHETO B MPEJICTaBEHATa U MpHETa 3a MyOJUKyBaHEe CTaTUS
(8], 3a yemmpannocmma ma yciosuemo 3a epanyaupanocm. HampaBeHa e OLEHKa Ha TpelIKaTra MpH
anpokcuManuara ot Teopema 2, KO€TO BOAM 10 (GopMyiia 3a KOPEKUHUS 3a TPaHyJIMPaHOCT -BEIMYMHA,
KOSITO MOJKE J1a C€ M3UYHUCIIABA C HAJIMYHY AaHHHU B OaHKaTa U OLIEHsABA pa3Mepa Ha OTKJIIOHEHHETO, KOETO ce
IOBJDKW Ha HapylIeHHE Ha YCJIOBHETO 3a rpaHyiupanocT. OT mpecMsTaHus 3a I1ata 0aHKOBa CHCTEMa
MOJKE Jla ce HallpaBu W3BOJa, ue B moprdeitnu ¢ uucnenoct 1 go 10 xwisaam 3aeMa KOpEeKIHATa 3a
IPaHyJIMPAHOCT € OT ChIIMS MOPAABK C M3YMCICHATa KOPEKLIHMS 3a IPaHyJIMPaHOCT Ha PEryJaTOpPHHUS
KanuTainoB pe3epB. l'onsMoro mnpeauMmcTBO Ha Meroga Ha ILR e, de, mopagu nocTelHOCTTa Ha
W3YHCIICHUATA, T€ MOTaT Aa ObJaT MOBTOPEHH 3a MOpTQEilin, KOUTO MOMajaT M3BBH KalaluTeTa Ha
perynaTopHo 00yCIOBEHUTE TEXHUKH.

Hayuuo-npuﬂo.ucuu npurnocu:

(1) B pesynraT Ha 3a0b1004eHU eMAUPUYHU AHATUZU A8MOPBLI € 00KA3Ad]l, 9€ OYaKBaHATa CTOWHOCT
Ha u36edeHus koeguyuenm na 3aeyoa, ILR Moxe 1a ce U3IM0I3Ba KaTO UHCIMPYMEHmM 3a KOHCMPYUpane Ha
KOHCEpBamueHa 2opHa epanuya Ha Oygepa 3a Kanumaniosa adeKeamuocm, W3NON3BAaKU W3MEPUMHU U
PEIOBHO OTYMTAHH BEJIWYMHU. EMIUPUYHUAT aHAIU3, U3BBPILEH C JaHHU 34 CUCTEMHUTE HopTdeilnu ot
KOPIIOPaTHBHU M MHJMBUIYaJIHU KPEIUTH, TOKIaaBaHu OT peryiaropa bHb, pa3kpusa ciegHoTo:

* [IparpT Ha KanUTaNOBa aJEKBaTHOCT, MOJy4YeH ¢ nomolura Ha ILR, BbIpekn ye e KoHCepBaTHBEH,
€ B paMKHTE Ha PEryJaTOPHUTE orpaHnveHus. ToBa mpenrnoiara, Ye KOHCEPBATUBHOTO MPUCTPACTUE HA
mumuta Ha ILR ro mpaBu noseseH npu B3eMaHe Ha NPUOJIN3UTETHH OLIEHKY;

* [LR xaTo WMHIMKATOp 3a KPEOUTEH PUCK PasKpHBa XapaKTEPHH Pa3lMK{A B YIPABICHHETO Ha
KPEIUTHHS PUCK MEXTy OaHKH C pa3IM4YeH pa3Mep U KpeIUTeH PEHTHHT

"  KaTo MHIMKATOp 3a KpeauTeH puck, ILR e cmocoben na pasnosHaBa pasjiuKu B TPETHPAHETO Ha
KOPIIOPATHBHUTE U MHAMBHUAYAIHUTE KPEUTH, KAKTO U Ha 00CITy)KBaHUTE M HEOOCTYKBAaHUTE KPEIUTH;

» ouakBaHuAT ILR, u3unciieH oT myONMMYHO NOCTBITHW JAHHU, € MOHOMOHEH KAMo (yHKyus Ha
MaKpOMKOHOMHYECKUTE (pakTopu (OpyTHUS BBTPEIICH MPOAYKT U HUBOTO Ha Oe3paborunia). To3n aHamms
npeamnonara, ye [LR, kaTo MHAMKATOpP 3a KPEAUTEH PUCK, MOXKE Ja CE€ M3I0JI3BA OT CHEUHUAIUCTUTE B
MpaKTHKaTa 3a mpubnmxkaBane Ha LR (koedurmenra Ha 3ary0a) mpu HaONIOIEHUE W YIIpaBlIeHHE HA
KpeIMTHHUTE TopTdeiinn Ha OankaTa. Haj3opHaTa WHCTUTYIUSI © OJIMTOPUTE MOTAT Jia TO HM3IOJI3BAT 3a
OCHUMAPKHUHT U TIPU CPABHUTEIICH aHAIN3 MEKITy HHCTHTYIIUUTE.

(2) C Hayuno-npunodCcHo 3naveHue OLUCHIBAME U3EbPUICHOMO CPAGHEHUEe HA U36e0eHUsl KoeghuyueHm
Ha 3a2yba, ILR 3a ,,kopnopamusnu “ u ,,na opebno “ kiuenmu. B noprdeinure OT KpeauTH, OTITyCHATH Ha
HepuHaHcoBU npeanpusaTusi ILR e mo-BHCOK OTKOJIKOTO MpHM 3a€MHU Ha JOMAKWHCTBA M TpakaaHu. Toa
MOTBBPXK/IaBa OYaKBAHMATA, Y€ KOPIIOPATUBHUAT OM3HEC € OLEHSIBaH OT OAHKOBHUTE MHCTUTYLHHU C IIO-
roJIeMH BB3MOXKHOCTH JIa TeHEPHpAT TeYaliOn U Te ca CKJIOHHH JIa CHOJEIST C KIMEHTHTE CH MO-ToJsiMa
qact oT pucka. Cpasuenue na ILR 3a manxu u eonemu doanxu. I'onemute 6anku (I'pymna 1) Tonepupar no-
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BUCOK U36e0eH koeguyuenm Ha Heusnvinenue (IRD), KOETO MOTBbpKIaBa OYaKBAHUATA, Y€ BOJCIIUTE
WHCTUTYIIUM B OAHKOBHUS CEKTOP MMAT TO-BHCOK PHCKOB alleTUT U MMAT MO-aKTHBHA POJISl B pa3pacTBAHETO
Ha OaHkoBHA Ou3HeC B cTpaHarta. [Ipu romemurte OaHKH, CHIO, € TMO-CHIHO M3pazeHa pasimkara B ILR
MEX[Y ,,KOPIIOPaTUBHH " U ,,Ha JPEOHO" KIMEHTH.

(3) IIpunoc ¢ nayuHo-npunodICHO 3HAUeHUe OTIpENeNAME U JIePUHUPAHETO U MIPECMATAHETO HA HemHUs
Koeuyuenm Ha uzeedena 3azyda. Jlanaute, myonukyBanu ot BHB mo3BonsBat ga ce usonmupa /LR 3a
Pe006HU eKcno3uyuu, BbBEIICH KaTo HemeH Koeghuyuenm Ha uzgedena 3azyba. Kato 1o, ToH € mo-HUCHK
oT 001us M3BeAeH Koe(hUITMEeHT Ha 3ary0a, KOeTO ce IbJDKH Ha BEPOATHOCTTA OT Hem3mbiHeHHe (PD), HoO
W Ha pa3jMKHUTE B METO/Aa Ha U3UYMCIIEHUE HA OUYaKBaHa KpeanuTHA 3aryba npu excnosuyuu om Paza 3. llpu
MOBTOPEHHS CPABHUTEIHWS AaHAIW3 IO BHJ HAa KOHTPareHTa M IO pa3Mep Ha OaHKaTa, aBTOPBT
MOTBBPKIABA H3BOAMTE.

(4) C nayuno-npunodcen egpekm € M3CIeIBaHATA MOHOMOHHOCI HA HA0OABKAMA 34 OYAKBAH PUCK 8
Juxeenust npoyenm Ha kpeoumu. HanmbaBkara 3a ouakBaH pUCK € JOOpe U3yYeH KOMIOHECHT Ha JIMXBEHUS
MPOIICHT Ha KpeauTa. ABTOPBT JI0Ka3Ba, e TO3M MOKa3aTell € HaMasiBaiia (pyHKIHS Ha CPOKa Ha KpeIuTa.
3a 1enTa ce HajaraT CICIHHTE XUIOTE3H: * TpUEMa ce, Y€ JIMXBEHHUST MPOICHT € C HEMPEKbhCHATO
HaTpYIIBaIlla Ce CIOXKHA JIMXBA; * MIPHEMa Ce, Y€ CPOKBT Ha 3aeMa € JOCTaThbuHO ABIbr. OLeHsIBaMe Te3n
JIOTMTyCKaHUs 3a HAITBJIHO ONpaB/aHy, HAapUMep, 32 UIIOTEYHHU KUIHIIHNA KPEAUTH.

7. Kputnunm 6ejie;KKU U NPeNOPbKH

[IpenoppuBam Ha Ti.ac. aA-p BunmuciaB bydakuueB B Objelle Jia MPOIBIDKH H3CIACABAHUATA CH B
o0jacTTa Ha MaTeMaTHYeCKOTO MOJETHpaHe, NPWIOKEHHEe Ha AudepeHInaTHuTe YypaBHEHUS B
MKOHOMHMKATA, OLICHKA PUCKa B OaHKOBAaTa JICHHOCT; Ja MOAIbpKa BUCOKO HUBO HA U3CJICIOBATEIICKATA CH
JEHHOCT U J1a NpOoAbJDKaBa 1a y4acTBa BbB BUCOKOCTOMHOCTHY HALIMOHATHU U MEKIYHAPOJHH MMPOCKTH.

8. 3axurouenue

[sumocTHaTa yueOHO-TIpenoaBaTeICcKa 1 HayIHO-U3CiIeI0BaTeICKa JEHHOCT Ha Tii.ac. A-p Buncnas
ByuakumneB 3aciyxaBa nonooicumenna oyenka. TOW € yTBBPIEH YHHBEPCUTETCKHM MpeNojaBatell,
3aqbp00UeH HayudeH W3Cie/oBaTell, yBaKaBaH OT aKaJeMHyHaTta OOIIHOCT M CHEIHAIHCTHTE OT
MPAaKTUKATA.

B mpencraBenuTe myONMKanMKW HA KaHAWJATa MMa OPUTWHATHM HAyYHH W HAYYHO-TIPHIIONKHU
MPUHOCH, KOUTO ca TOJTYYHIH MPU3HAHUE CPE/l HAYYHHUTE CPE/Id U ca MyOJUKYBaHU B U3JaHUS, KOUTO Ca
pedeprpany ¥ MHICKCHUPaHU B CBETOBHOM3BECTHHU 0a3u AaHHU ¢ HayuyHa uHdopmaimsa (Web of Science u
Scopus)

[locturnarure pesynraT B yueOHaTa U HAyYHO-HU3CIIEAOBATEICKATa IEHHOCT HAITBJIHO ChbOTBETCTBAT
Ha [IpaBuiHMKA 32 OpraHM3alysITa U IPOBEXKAAHETO Ha KOHKYPCH 32 IPUA0OHMBaHe HA HAYYHHU CTEIICHH U
3a 3aeMaHe Ha akajgeMudHu AnbxHocTH B YHCC 3a mpunoxenue Ha 3PACPD.

W310:XeHNeTo OTHOCHO MPENOJaBaTeICKUTE, HAYYHO — U3CJICAOBATEICKUTE U MOPAJIHO — €THYHUTE
KayecTBa Ha KaHAWJIAaTa MU /1aBa OCHOBAHUE C HBJIHA YOeOeHocm 0a npenopvyam HaA NOYUmMAeMOmo
HayuHo Jcypu no KoHKypca, oOSBEH OT Kareapa ,,Maremaruka“ 3a 3aeMaHe Ha aKadeMuuHama
ONIBIHCHOCH ,,00Uem* TI0 HayyHa CIELUAIHOCT ,MaTeMaTHYecKO MOJIeIupaHe U NPWIOKEHHE Ha
MaTeMaTHKaTa B MIKOHOMUKaTa ', Mpo)eCHOHATTHO HanpasiieHue 4.5 , MaTeMaTuka“ da 6v0e uzopan 21. ac.
0-p Bunucnae Hukonoe byuakuues.

Codus, 24.04.2026r. Mommuc: ...oooovvviiiiiiiiiieenen
(npod. n-p EmMunus Munanosa)
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UNIVERSITY OF NATIONAL AND WORLD ECONOMY

REVIEW

From: Prof. Emilia Georgieva Milanova, PhD
UNIVERSITY OF INSURANCE AND FINANCE - SOFIA
Scientific Specialty: Accounting, Control, and Analysis

Regarding: A selection procedure for the academic position of Associate Professor in the scientific
specialty Mathematical Modeling and Application of Mathematics in Economics, professional field 4.5
Mathematics at the University of National and World Economy (UNWE).

This review has been developed in accordance with the requirements of the Development of Academic Staff
in the Republic of Bulgaria Act (DASRBA), the Regulations for the Application of DASRBA, and the
Regulations on the Organization and Conduct of Competitions for Acquiring Academic Degrees and
Occupying Academic Positions at the University of National and World Economy (UNWE).

1. Information regarding the selection procedure

The selection procedure has been announced for the needs of the Department of Mathematics, Faculty of
Applied Informatics and Statistics at UNWE, pursuant to Academic Council Resolution No. 5/10.12.2025.
I am participating as a member of the Scientific Jury for this competition in accordance with Order No.
663/06.03.2026 issued by the Rector of UNWE.

The sole candidate for the position of Associate Professor, published in the State Gazette, issue no.
3/09.01.2026 for the needs of the Department of Mathematics, Faculty of Applied Informatics and Statistics,
i1s Chief Assistant Professor Vilislav Nikolov Boutchaktchiev, PhD, from UNWE. He has submitted all
necessary documents for the competition that comply, in both content and structure, with the requirements
of the aforementioned regulatory documents. The submitted scientific works are dedicated to themes that
fully correspond to the scope of the announced competition.

2. Information about the candidate

Vilislav N. Boutchaktchiev graduated from Sofia University St. Kliment Ohridski in 1995 with a Master of
Science (M.S.) in Mathematics. In 2011, he also obtained a Master of Philosophy (MPhil) in Business
Administration (Finance) from the University of Utah.

He began his teaching career in 1995 as a part-time Assistant Professor at Sofia University “St. Kliment
Ohridski,” Faculty of Mathematics and Informatics (until 05/1997 and from 10/2013 to 01/2015);
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concurrently, until 03/1997, he worked as a Mathematician at the Institute of Mathematics and Informatics
of the Bulgarian Academy of Sciences and as a part-time Assistant Professor at the "Todor Kableshkov"
University of Transport, Sofia. From 09/2004 to 06/2005, he was a Lecturer at the University of California,
Irvine (USA), Department of Mathematics, and from 08/2005 to 06/2009, he taught at the University of
Miami, Florida (USA), Department of Mathematics. From June 2013 to the present, he has been an
Assistant Professor at the Institute of Mathematics and Informatics of the Bulgarian Academy of Sciences.
He joined UNWE in October 2019 as a part-time Assistant Professor and served as a full-time Assistant
Professor from 09/2020 to 04/2021. Since April 2021, he has held the position of Chief Assistant Professor
at UNWE in the Department of Mathematics.

In June 2004, Vilislav Boutchaktchiev successfully defended his dissertation titled Mixed Hodge Structure
on Brill-Noether Stacks and was awarded a Doctor of Philosophy (Ph.D.) degree from the University of
California, Irvine (Bulgarian recognition: Diploma 000020 / 26.11.2013 — Professional Field 4.5
Mathematics, specialty "Algebra and Number Theory™). The candidate’s doctoral degree is within the scope
of the professional field of the current selection procedure.

Dr. Vilislav Boutchaktchiev is a member of the American Mathematical Society, the American Finance
Association, and the Union of Mathematicians in Bulgaria. He has been a regular speaker at the National
Seminar on Algebra and Logic at the Bulgarian Academy of Sciences (for the period 2020-2025). He has
made a significant contribution to the development of high-level university education as the Head and
Mentor of the UNWE Mathematical Olympiad Team from 2020 to the present.

He is fluent in English, proficient in Russian (both conversational and scientific), and has a basic knowledge
of French. He possesses excellent computer skills, including programming (PL/SQL, Java, C++, Python),
research software (Matlab, Maple, SAS, Stata), and other technical tools such as LaTeX, MS Office,
HTML, and CSS.

3. Compliance with the requirements for occupying the academic position
3.1. Compliance with quantitative requirements

The candidate for the announced competition, Chief Asst. Prof. Vilislav Nikolov Boutchaktchiev, PhD, has
fully met the quantitative requirements for occupying the academic position of Associate Professor at
UNWE. Against a required minimum of 500 points, he has achieved a total of 618 points, distributed as
follows:

I. National minimum requirements (Groups A, B, C, and D): 511 points (minimum threshold: 400
points);
II. Additional UNWE requirements (Group K): 107 points (minimum threshold: 100 points).
3.2. Compliance with qualitative requirements

Chief Asst. Prof. Vilislav Boutchaktchiev, PhD, is an established researcher with contributions to the
national and international advancement of knowledge. He has authored over 10 publications indexed in
Scopus and Web of Science, with recognized achievements in the fields of algebraic geometry,
mathematical modeling, and the application of differential equations in economics. He is one of the few
mathematicians in the country with research interests and publications focused on credit risk management
and regulatory compliance within the Bulgarian banking sector. In 2024, he received a Certificate of Merit
from UNWE for high publication activity in global databases, acknowledging his international reputation.



He is a regular speaker at the National Seminar on Algebra and Logic at the Bulgarian Academy of Sciences
(2020-2025) and holds a certificate from the educational seminar on Hodge Theory (ICMS, Sofia, 2020).
Representing UNWE, he has participated in numerous national and international forums, including the 8th
through 12th International Conferences on "New Trends in the Applications of Differential Equations in
Sciences" (NTADES’21-25) and the 16th and 17th annual BGSIAM conferences (2021/2022).

Dr. Boutchaktchiev actively participates in the university's academic life as a member of the General
Assembly of UNWE (representing non-habilitated faculty). He has received several Rector’s Awards for
strengthening the prestige of UNWE (2022, 2023, 2025), the Honorary Plaque for the 100th anniversary of
UNWE (2021), and the UNWE Badge of Honor (2025). Furthermore, he collaborates with the Institute of
Certified Public Accountants (ICPA/IDES) in organizing exams under Art. 14 of the Independent Financial
Audit Act, co-authoring the Mathematics and Statistics syllabus (active since 2020) and providing
consultations and grading. He also serves as an annual delegate and member of the General Assembly of
the National Student Olympiad in Mathematics (NSOM) in his capacity as the Head of the UNWE
Olympiad Team.

In his interactions with colleagues and students, Dr. Boutchaktchiev is always ethical and tolerant; he
maintains maximum objectivity when assessing students' knowledge. His relationship with students is built
on professionalism, and they, in turn, value his honesty, fairness, and empathy.

Regarding the fulfillment of qualitative requirements, we present the opinion issued by the Habilitation
Council of UNWE. At a regular meeting held on November 6, 2025 (Resolution No. 11), following a
thorough review of the reports provided by the Quantitative Requirements Commission and a unified
discussion on the compliance of both quantitative and qualitative requirements for each potential candidate,
the Habilitation Council held a secret ballot (YES-6 / NO-0) and reached the following decision:

e The candidacy of Chief Assistant Professor Vilislav Nikolov Boutchaktchiev, PhD, for the
competition to occupy the academic position of Associate Professor at UNWE complies with the
quantitative and qualitative requirements adopted by the Academic Council.

o Issues a positive opinion for the potential candidate in the competition, Chief Assistant Professor
Vilislav Nikolov Boutchaktchiev, PhD.

4. Evaluation of teaching activity

Dr. Vilislav Boutchaktchiev has established teaching experience in both Bulgarian and foreign universities.
As a Chief Assistant Professor in the Department of Mathematics at UNWE over the past four academic
years, he has consistently exceeded the required teaching workload. The courses he has taught in the
Bachelor’s degree programs include:

o Mathematics Part I, Mathematics Part I, and Software for Optimization Problems — lectures and
seminars

o Mathematics Part I, Mathematics Part I1, and Discrete Structures and Algorithms taught in English
— lectures and seminars.

There is a consistent interest among students in the elective courses lectured by the candidate, as evidenced
by student surveys and other student forums — specifically for Mathematics Part II (taught in English),
Discrete Structures and Algorithms, and Software for Optimization Problems.



He has participated in the development and implementation of new courses and syllabi (primarily in
English) under the supervision of Assoc. Prof. Maya Mikrenska, PhD, for students in the Business
Informatics and Communications program taught in English — specifically Discrete Structures and
Algorithms and Software for Mathematical Optimization.

Dr. Vilislav Boutchaktchiev’s participation in courses conducted at other universities is impressive:

e Courses at the University of Utah: Corporate Finance, Investments, Microeconomics.

e Courses at the University of California, Irvine: Calculus (all levels), Ordinary Differential
Equations, Linear Algebra, Abstract Algebra, Linear and Nonlinear Optimization, Numerical
Analysis.

e Courses at Sofia University: Mathematical Analysis Part I and Part II.

o Courses at the University of Transport Todor Kableshkov (VTU): Mathematical Analysis Part |
and Part II, Differential Equations, and Financial Mathematics

In his teaching practice, Chief Asst. Prof. V. Boutchaktchiev, PhD, employs modern innovative methods
and applies effective strategies to support students. He utilizes digital technical tools for the preparation and
conduct of classes, delivering course material interactively via tablet, computer, and projection screen using
the MS OneNote platform, which is particularly beneficial for student preparation.

The pedagogical work of Chief Asst. Prof. V. Boutchaktchiev is characterized by a very high scientific and
theoretical level and professional competence. We assess that there is full compliance between the
candidate’s academic competence and the specific requirements of this academic position.

5. General Characteristics of the Submitted Scientific Works/Publications

In applying for the academic position of Associate Professor, Dr. Vilislav Boutchaktchiev has submitted 8
independent publications and 3 co-authored publications, all of which are published in journals and
proceedings refereed and indexed in world-renowned scientific databases (Web of Science and Scopus).
Most of the submitted publications are dedicated to topics related to models for forecasting key credit risk
indicators for the purpose of assessing Expected Credit Loss (ECL).

5.1. Articles submitted as an equivalent to a monographic work

(1) Boutchaktchiev, V. (2025). Inferred Loss Rate as a Credit Risk Measure in the Bulgarian Banking
System. Mathematics, 13(9), 1462 (scopus.com; webofscience.com)

The conceptual shift introduced by IFRS 9 Financial Instruments (IFRS 9) involves the application of a
completely new approach to credit risk assessment (accounting impairment), which is based on Expected
Credit Losses (ECL) rather than incurred losses (IL). To assess ECL, several key indicators have been
introduced, which the author utilizes accurately and correctly:

Credit Loss (CL) — the difference between the contractual cash flows due under a contract and all
the cash flows that the bank expects to receive (i.e., the entire cash shortfall), discounted at the original
effective interest rate.

12-month Expected Credit Losses and Lifetime Expected Credit Losses (LT ECL) — based on the
Probability of Default (PD) occurring due to a default event.



Loss Given Default (LGD) — the loss incurred in the event of default, which determines the ECL
for one year or for the lifetime (LT) of the credit, while accounting for the impact of the macroeconomic
environment, including forward-looking economic forecasts.

Probability of Default (PD) — the likelihood of default;

Point-in-Time Probability of Default (PD PIT) — the probability of default used under IFRS 9 should
reflect management's judgment of the future and must be objective (i.e., it should not include conservative
or optimistic hypotheses); the Point-in-Time probability measures the PD at a specific moment, whereas
Through-the-Cycle PD measures the average PD over the entire lifespan of the credit portfolio.

Exposure at Default (EAD) — the expected credit exposure at the time of the debtor's default
(represents the amount of the impairment).

The author has, in an exceptionally appropriate manner, complied with the requirement for credit
institutions to consider a wide spectrum of information when applying models for assessing and measuring
expected credit losses. This information must be reasonable and supportable — based on relevant facts and
reliable judgment — and accessible without undue cost or effort as of the reporting date (for financial
reporting purposes), including information about past events, current conditions, and forecasted future
economic conditions.

IFRS 9 Financial Instruments requires that the estimated expected credit losses reflect a reliably determined
amount, probability-weighted by evaluating a range of possible outcomes. On this basis, the author has
identified key indicators in the modeling process: the Loss Given Default (LGD) ratio, which measures
what portion of the exposure value will be lost in the event of default, and the Probability of Default (PD).

The general framework for assessing expected credit loss follows asymptotic factor models of the Merton
type (Merton, R. C. On the pricing of corporate debt: The risk structure of interest rates. The Journal of
Finance, 29(2):449-470, 1974). The author has denoted the exposure value at default as EAD;, the
conditional probability of default (PD) (point-in-time PD) for a given value of the risk factor as p;(x), and
the effective interest rate as r. Based on this, the expected credit loss ECL; of the i-th loan for a given single
(12-month) period is estimated as:

Pi (.X')LGDl EADL

ECL; (x) = T

The thesis defended by the author of the publication, Dr. Boutchaktchiev, is that in their attempts to follow
such a process for determining expected credit loss (ECL), smaller banks incur significant costs related to
the complexity of the requirements and the insufficient or unreliable data. This includes a lack of historical
loss data for measuring realized LGD, as well as difficulties in assessing PD based on measured default
rates.

To overcome these difficulties, in this and several other publications, the author has proposed an original
approach to synthesize new key risk indicators: the Inferred Loss Rate (ILR), the Inferred Default Rate
(IDR), and the Inferred Loss Given Default Rate (ILGR). These indicators exhibit similar behavior but can
be assessed using publicly available data. The Inferred Loss Rate (ILR) was introduced with the clear
objective of facilitating the forecasting of the Loss Given Default (LGD) ratio for credit portfolios.



The calculation of the /LR is based on information reported monthly by banks. At a systemic level, the
indicator can be calculated using publicly available data — the Bulgarian National Bank (BNB) publishes
quarterly information on credit quality by banking groups and debtor types; it discloses the share of
performing and non-performing loans in the cumulative exposure of the banking system, and it also
announces the total amount of Expected Credit Losses (ECL). The BNB does not publish this type of data
for individual banks, but only for the entire banking system and for the three structural groups of banks: e
Group 1: Consisting of the five largest banks in the country by assets; ® Group 2: All remaining banks,
categorized as small and medium-sized based on their asset volume and ® Group 3: Comprising branches
of foreign banks operating in the country.

The Inferred Loss Rate (ILR) is based on the stages of impairment of credit exposures. Dr. Boutchaktchi-
ev has fully complied with the IFRS 9 requirement to categorize credit portfolios into three stages for the
purpose of assessing Expected Credit Losses (ECL), depending on the level of credit risk. Stage I includes
assets that, at the time of initial recognition, are independent of the level of credit risk; for this stage, there
is no event directly linked to possible future losses in the portfolio. Therefore, assets are impaired on a
portfolio (collective) basis, and the impairment reserve is formed based on expected losses for the next 12
months, rather than for the entire term of the loan. Stage 2 includes loans for which a significant
deterioration in credit quality has occurred since initial recognition (events directly related to possible future
losses in the portfolio have occurred, but not for specific loans; there is no objective evidence of credit
impairment). The transition to Stage 2 is triggered by the relative change in credit risk rather than the
absolute credit risk at the reporting date. The reserve for this stage is also established on a collective
(portfolio) basis and is determined based on the losses for the remaining Lifetime (LT) of the loans within
the portfolio. Stage 3 includes loans for which future losses are expected; there has been a deterioration in
credit quality, but this deterioration is linked to specific credit exposures, and there is objective evidence of
credit impairment. Here, too, the reserve is established based on the expected losses for the entire remaining
Lifetime (LT) of the loan; however, the losses are assessed on an individual basis (for specific loans) rather
than on a portfolio basis. We are impressed by the additional empirical evidence provided in this study
regarding the utility of the indicator, using publicly available data from the BNB. As a result of the in-depth
analysis of the ILR (Inferred Loss Rate), alongside the previously defined Inferred Default Rate, the author
has reached the accurate conclusion that the indicator provides signals for the credit risk of the banking
portfolio that are adequate, timely, and do not burden the institution with excessive costs.

(2) Boutchaktchiev, V. (2024). Measuring of inferred loss rate with application to capital adequacy.
New Trends in the Applications of Differential Equations in Sciences, pages 325-334, Springer Nature
Switzerland. (https://www.scopus.com; https://www.webofscience.com)

In this article, Dr. Boutchaktchiev proves that the calculated Inferred Loss Rate (ILR) is sufficiently close
in its properties to the actual loss ratio, and this is skillfully utilized in the analysis of the capital adequacy
of banking institutions. The author has taken into account the significant impact of the IFRS 9 expected
loss model (by using Probability of Default (PD) and Loss Given Default (LGD) ratios to calculate
impairments on loans within the credit portfolio) on the planning of capital resources and regulatory capital
for banks.

The new Basel framework (Basel III) pursues several main objectives:

e To ensure that all material risks are adequately integrated and assessed when calculating the
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required level of capital for the bank.

e To introduce additional requirements to ensure balance within the regulatory, supervisory, and risk
management frameworks.

e To encourage forward-looking provisioning and countercyclical capital buffers that enhance the
banking sector's ability to absorb shocks when they inevitably occur.

The current study provides additional empirical evidence regarding the utility of the indicator using publicly
available data from the Bulgarian National Bank. We fully support the conclusion that, despite the
categorical conservatism of the capital buffer — implied by the analysis of the calculated Inferred Loss
Rate (ILR) — the empirical analysis demonstrates that it remains within regulatory limits.

5.2. Other scientific publications in editions refereed and indexed in world-renowned databases of
scientific information (Web of Science and Scopus)

(3) Boutchaktchiev, V. (2023). Inferred Rate of Default as a Credit Risk Indicator in the Bulgarian
Bank System. Entropy, 25(12), 1608. (https://www.scopus.com; https://www.webofscience.com)

(4) Boutchaktchiev, V. (2023). Models for measuring and forecasting the inferred rate of default. New
Trends in the Applications of Differential Equations in Sciences, pages 351-361, Springer
International Publishing. (https://www.scopus.com)

The Rate of Default (RD) is a measure of the credit risk of a loan portfolio and is generally considered
confidential information. However, the Inferred Rate of Default (IRD) is an assessment based on publicly
reported data.

The Inferred Default Rate (IRD) indicator was introduced by the author, motivated by the need for models
to forecast the Probability of Default (PD). At a systemic level, the IRD is calculated using publicly
available data and approximates the actual default ratio — i.e., the observed value of the random variable
PD (Probability of Default):

N

RD, = —-.
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where P;_; denotes the value of performing (regular) loans at the beginning of period ¢, and N; represents
the value of loans that were performing at the beginning and transitioned into default by the end of the
period ¢.

In these two studies, a more detailed argumentation is presented for the proposed methodology of
forecasting the Inferred Default Rate (IRD) at both the banking system and banking group levels, based on
macroeconomic factors and additional empirical evidence from time-series analysis. Particular emphasis is
placed on the significant influence of the macroeconomic environment, including forward-looking
economic forecasts.

The calculation of the Inferred Default Rate (IRD) utilizes the quarterly credit quality reports for the entire
banking system and for specific banking groups, as made available by the Bulgarian National Bank (BNB).
The data used in the study covers the period from 2007 to 2019, specifically targeting the credit portfolios
of non-financial corporations (corporate credit portfolio) and households. A particularly critical element of
the research is the inclusion of Gross Domestic Product (GDP) and unemployment rate data for the same
period, sourced from the National Statistical Institute (NSI).
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We appreciate the developed forecasting models for the Inferred Default Rate (IRD) as particularly
promising, as it is observed that its functional dependence on GDP and the unemployment rate is similar to
that of the actual RD on the same macroeconomic parameters.

The author, quite appropriately, has focused on Group 2 banks and proposed an original methodology for
forecasting the IRD based on macroeconomic indicators. He reports and compares the results of two
assessment approaches: a hybrid ARIMA regression and an asymptotic single risk-factor model of the
Vasicek-Merton type. The general conclusion is that the IRD mirrors the known characteristics of the
confidential default rate and can be a valuable tool for credit risk analysis. Furthermore, it offers the
advantage of allowing assessments based on up-to-date financial information and new macroeconomic
forecasts in an intuitive and manageable way.

In addition, it is demonstrated that the Inferred Default Rate (IRD) provides a new perspective for
comparing credit risk between banking groups. We confirm that the assessment methods and model
assumptions are in compliance with current legal requirements and the /FRS 9 accounting standard.

(5) Boutchaktchiev, V. (2025). Application of weighted t-tests for loss-given-default forecasts
validation. New Trends in the Applications of Differential Equations in Sciences, pages 395-403,
Springer Nature Switzerland. (https://www.scopus.com)

Forecasting the Loss Given Default (LGD) ratio is a key element in financial reporting under IFRS 9. In
applying one of the core principles of IFRS 9, banks must have appropriate policies and procedures for the
reliable validation of models used to assess and measure Expected Credit Losses (ECL). The assessment
and measurement of ECL may involve models and forecasts based on risk identification and quantification.
The model for assessing and measuring ECL must take into account the impact of changes in the borrower
and risk-related variables, such as changes in PD, LGD, and EAD parameters, collateral, migration of
default probabilities, and the borrower’s internal rating, based on historical, current, and reasonable and
supportable forward-looking information, including macroeconomic factors.

The author’s thesis is fully justified: the study shows that standard Student’s ¢-tests for the predictive ability
of these models — which are recommended for banks following the Internal Ratings-Based (IRB) approach
to credit risk assessment — are often not fully adequate for core business assumptions when formally applied
to low-default portfolios. Using a weighted averaging approach, with weights proportional to exposure
value, a statistical test has been developed that mitigates this issue. Additional empirical evidence is
provided using simulated data.

(6) Boutchaktchiev, V. (2025). Forecasting models for the house price index in Bulgaria. Advanced
Computing in Industrial Mathematics, pages 43-54, Springer Nature Switzerland.
(https://www.scopus.com)

The nature of the expected credit loss assessment requires an estimation of House Price Index (HPI) levels
based on available statistical data, which typically date back to the previous year. This publication explores
several model specifications to confirm that the House Price Index (HPI) correlates with various indicators,
including real estate market demand, the construction industry business cycle, and the general
macroeconomic environment. We also support the author’s general conclusion that the two most significant
drivers of the HPI remain interest rates and the internal inertia of the real estate market.
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(7) Boutchaktchiev, V. (2025) Some properties of the interest rate spread for expected risk of
consumer loans. Advanced Computing in Industrial Mathematics, pages 43-53, Springer Nature
Switzerland. (https://www.scopus.com)

The focus of this article is on studying the properties of the expected credit risk premium — the component
of a bank loan's interest rate designed to compensate the investor for the expected risk of debtor default. A
meaningful approach has been applied by imposing a series of technical assumptions that realistically
reflect banking practices in lending to households and individuals. This is further confirmed through
empirical analysis, which demonstrates that the overall interest rate is a decreasing function of the loan
term, a finding we consider fully substantiated.

(8) Boutchaktchiev, V. (2026) Granularity Adjustment for the Inferred-Loss-Rate-Based Estimate
of the Capital Adequacy Threshold. (In Press: Springer Proceedings in Mathematics and Statistics,
Springer Nature Switzerland.)

This original investigation provides an asymptotic analysis of the Expected Inferred Loss Rate (ILR) based
on the assumption that portfolios possess infinitely fine granularity, even though such an assumption is
never met in practice. The author's goal in this paper is to derive an error estimation formula for the expected
ILR as a function of the macroeconomic factor.

As proof of concept, the formula is applied to publicly available data to calculate granularity adjustments
for capital adequacy requirements for credit portfolios when the assessment is based on the ILR. For
coarsely granulated portfolios, the author's estimates are similar in magnitude and variance to those
presented in existing literature for regulatory capital adequacy assessments using the actual Loss Rate. This
provides further evidence of the utility of the /LR as a credit risk indicator and as a tool for managing the
capital adequacy of banks.

Participation in research and applied science projects

Chief Asst. Prof. Vilislav Boutchaktchiev, PhD, has participated in the following projects, for which he has
provided the necessary evidence:

Project Lead (University Projects):

e 2021 -2023: Lead of University Project NID NI-17/2021: Research and modeling of aerosol systems to
improve economic indicators in the production and quality control of aerosol-derived products.

e 2022 — 2023: Lead of University Project NID NI-11/2022/A: Preparing students for mathematical
Olympiads as a stimulus for their education in exact sciences at higher education institutions.

Participation in University Projects:

e 2023 — 2024: Participation in University Project NID NI-22/2023/A: Application of digital technologies
in education and research in applied mathematics, led by Assoc. Prof. Vladimir Kotev, PhD.

e 2025 — Present: Participation in University Project NID NI-19/2025: Theoretical and numerical research
of nonlinear mathematical models with applications in economics and finance, led by Assoc. Prof. Milena
Dimova, PhD.

Participation in National Projects:

¢ BG05M20P001-2.016-0004-C01: Economic Education in Bulgaria 2030.



6. Evaluation of scientific and applied-scientific contributions

After a careful review of the scientific work submitted for the competition, I confirm that it contains the
following scientific and applied-scientific contributions:

Contributions of a Scientific and Theoretical Nature

(1) The definition and analysis of the Inferred Loss Rate (ILR) indicator is original from a theoretical
perspective.

The Inferred Loss Rate (ILR) of a credit exposure is a random variable defined in a way that allows for
estimation based on publicly available data. Under a series of assumptions typical for this type of analysis,
the asymptotic properties of the ILR have been analyzed. The results are formulated as Theorems 1 and 2,
identifying a key similarity between the ILR and the characteristic properties of the traditional loss rate.

Theorem 1 asserts that the quantiles of the newly introduced random variable asymptotically determine
conservative estimates of capital reserves for credit exposures; it is proven through an original application
of the Law of Large Numbers. Theorem 2 states that the quantiles of the random variable are asymptotically
approximated by conditional expected values, provided that the macroeconomic systemic factor assumes
its corresponding quantile. This is proven using the methods of probability theory. These conditional
expected values are calculable using data periodically disclosed by the Bulgarian National Bank (BNB).
This enables a series of empirical analyses, providing further evidence of the relevance of the newly
introduced indicator, ILR.

(2) Definition of the Inferred Loss Given Default (ILGD).

In addition, the ILR, combined with the introduced Inferred Default Rate, allows the author to calculate the
Inferred Loss Given Default (ILGD). The ILGD indicator aims to mimic the behavior of the traditional Loss
Given Default (LGD) coefficient, which is notorious for the challenges arising from its estimation in low-
default portfolios ( ILR; = IRD(ILGD, ). This definition is of essential importance for investigating
estimation errors of the ILR and formulating a granularity adjustment.

(3) Introduction of a new synthetic credit risk indicator, the Inferred Default Rate (IRD), aimed at replacing
the actual Default Rate (RD) when its estimation is influenced by uncharacteristic corporate events or
systemic shocks.

The definition of the IRD allows for its calculation using publicly available data and is interpreted as the
realized (point-in-time) value of the probability of inferred impairment—an event that is more likely and,
potentially, less costly for the debtor than actual default. Two forecasting models for the IRD have been
derived: the first is an asymptotic single-factor model of the Vasicek-Merton type, whose validity is proven
using methods from stochastic differential equations; the other approach utilizes ARMA stochastic
processes. Using available public data, the model parameters were estimated, demonstrating that their
specifications are similar to the forecasting models for probability of default available in the literature.

(4) A weighted t-test for the validation of forecasting models.

From a theoretical perspective, we identify this as a major contribution, as it derives an innovative statistical
significance test for the difference between two samples. The originality of this method lies in the fact that
it offers the possibility of weighting with weights that are independent of the sample distributions. The test
finds application in the validation of Loss Given Default (LGD) forecasts in the following context: it is
common practice to examine forecasting errors across all historical loss events, €; = LGDR; — LGDE;,
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where LGDR; and LGDE; are, respectively, the realized and estimated values of the LGD parameter. When
the number of historically occurred losses is not large enough to apply a standard #-test, it is reasonable to
require the deviations to be weighted with weights proportional to the values of the respective losses.

(5) We accept as justified and proven the author's thesis regarding the verification of the monotonicity
condition.

The proof of Theorems 1 and 2 depends on the condition of a monotonic relationship between the Inferred
Default Rate (IRD) and the macroeconomic factor X. Using linear regression, this dependency hypothesis
was tested by applying specific macroeconomic factors: GDP growth for corporate loans and the
unemployment rate for retail loans. The expected monotonicity was confirmed, accounting for an
appropriate time lag in the macroeconomic effect. At the level of the net Inferred Loss Rate, the
macroeconomic effect was found to be larger in magnitude, statistically more significant, and immediate.

(6) The research presented in the accepted for publication article [8] regarding the centrality of the
granularity condition also constitutes a scientific-theoretical contribution.

An assessment of the approximation error from Theorem 2 has been conducted, leading to a granularity
adjustment formula — a value that can be calculated using available bank data to estimate the deviation
caused by a breach of the granularity condition. Based on calculations for the entire banking system, it can
be concluded that in portfolios ranging from 1,000 to 10,000 loans, the granularity adjustment is of the
same order of magnitude as the calculated adjustment for the regulatory capital reserve. A major advantage
of the ILR method is that, due to the accessibility of the calculations, they can be replicated for portfolios
that fall outside the capacity of regulatory-driven techniques.

Contributions of Applied-Scientific Nature

(1) As aresult of in-depth empirical analyses, the author has proven that the expected value of the Inferred
Loss Rate (ILR) can be used as a tool to construct a conservative upper bound for the capital adequacy
buffer, utilizing measurable and regularly reported quantities.

The empirical analysis, conducted with data for systemic portfolios of corporate and individual loans
reported by the regulator (BNB), reveals the following:

e The capital adequacy threshold obtained using the ILR, although conservative, remains within
regulatory limits. This suggests that the conservative bias of the ILR limit makes it useful for making
approximate estimates.

e The ILR as a credit risk indicator reveals characteristic differences in credit risk management
between banks of different sizes and credit ratings.

e Asacredit risk indicator, the ILR is capable of recognizing differences in the treatment of corporate
versus individual loans, as well as performing versus non-performing loans.

e The expected ILR, calculated from publicly available data, is monotonic as a function of
macroeconomic factors (Gross Domestic Product and the unemployment rate). This analysis suggests that
the ILR can be used by practitioners to approximate the Loss Rate (LR) when monitoring and managing
bank credit portfolios. Supervisory institutions and auditors can utilize it for benchmarking and comparative
analysis between institutions.
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(2) We appreciate the comparison conducted between the Inferred Loss Rate (ILR) for "corporate” and
"retail" clients as having significant scientific-applied importance.

In loan portfolios granted to non-financial enterprises, the ILR is higher than in loans to households and
citizens. This confirms the expectation that the banking institutions assess corporate businesses as having a
greater capacity to generate profits and are thus willing to share a larger portion of the risk with these clients.
Furthermore, the comparison of ILR between large and small banks reveals that large banks (Group 1)
tolerate a higher Inferred Default Rate (IRD). This confirms expectations that leading institutions in the
banking sector possess a higher risk appetite and play a more active role in expanding the banking business
within the country. In large banks, the difference in ILR between "corporate" and "retail" clients is also
more pronounced.

(3) We also identify the definition and calculation of the Net Inferred Loss Rate as a contribution of
scientific-applied significance.

The data published by the BNB allow for the isolation of the ILR for performing exposures, introduced as
the Net Inferred Loss Rate. Generally, this rate is lower than the overall Inferred Loss Rate, which is due to
the probability of default (PD) but also to differences in the methodology for calculating expected credit
losses for Stage 3 exposures. By repeating the comparative analysis by counterparty type and bank size, the
author confirms the previous findings.

(4) The study of the monotonicity of the expected risk premium within loan interest rates has a significant
applied-scientific worth.

The expected risk premium is a well-studied component of loan interest rates. The author proves that this
indicator is a decreasing function of the loan term. To achieve this, the following hypotheses are established:
e It is assumed that the interest rate features continuously compounded interest.

e Itis assumed that the loan term is sufficiently long.
We evaluate these assumptions as fully justified, for example, in the case of residential mortgage loans.
7. Critical remarks and recommendations

I recommend that Chief Asst. Prof. Vilislav Boutchaktchiev, PhD, continues his research in the future within
the fields of mathematical modeling, the application of differential equations in economics, and risk
assessment in banking activities. Furthermore, he should maintain the high standard of his research
activities and continue his participation in high-value national and international projects.

8. Conclusion

The overall teaching and research activity of Chief Assistant Professor Vilislav Boutchaktchiev, PhD,
deserves a positive assessment. He is an established university lecturer and a profound scientific researcher,
respected by both the academic community and practitioners.

The publications presented by the candidate contain original scientific and applied contributions that have
gained recognition within scientific circles and have been published in refereed and indexed editions in
world-renowned scientific databases (Web of Science and Scopus).

The results achieved in his teaching and research activities fully comply with the Regulations on the
Organization and Conduct of Competitions for Acquiring Academic Degrees and Occupying Academic
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Positions at UNWE for the application of the Development of Academic Staff in the Republic of Bulgaria
Act.

The assessment of the candidate's teaching, research, and moral-ethical qualities gives me grounds, with
full conviction, to recommend to the esteemed Scientific Jury that Chief Assistant Professor Vilislav
Nikolov Boutchaktchiev, PhD, be elected to the academic position of Associate Professor in the scientific
specialty Mathematical Modeling and Application of Mathematics in Economics, professional field 4.5
Mathematics, at the competition announced by the Department of Mathematics.

Sofia, April 24, 2026. Reviewer:
(Professor Emilia Milanova, PhD)
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