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1 Crarun, mmpejacTaBeHn KaTO YacCT OT NU3MCK-
BaHeTO 3a MoHorpadwud o 1. B

[1] V. Boutchaktchiev. Inferred loss rate as a credit risk measure in
the Bulgarian banking system. Mathematics, 13(9):1462, 2025.
Pesrome: CrorHOIEHNETO HA 3aryba Ha OGAHKOB KpeIuTeH mopTdeiy Tpa-
JIUTIHOHHO U3MepPBa KaKBa YacT OT eKCHO3UIMATA ce I'yOn B ciydail Ha He-
U3IIbJIHEHNE. 38 J1a Ce IPEOJI0JIeST TPYJAHOCTUTE, CBbP3aHU C U3YUCIISIBA-
HETO MY, JIbJIKAIINN Ce HAIPUMED Ha JIUIICATa Ha JIMYTHU JAHHU, MOXKE J1a Ce
M3I0JI3Ba U3BeJieH mporeHT Ha 3aryba, UK3. B cwimecrByBamara simrepa-
Typa e JIOKa3aHo, Ye TO3U MHINKATOP MMa JOCTATHIHO OJU3KHA CBOMCTBA 10
JIeICTBATEJHUST TIPOIEHT Ha 3aryba, 3a Jia yJIeCHH aHAJN3a Ha KaIlUTaJjo-

BaTa aJ€KBAaTHOCT. HaCTOHHIOTO nscjeaBaHe IIpeaocTaBd II'bJIHO MaTeMaTH-



YeCcKO JO0Ka3aTeJICTBO Ha I10-paHo ¢opMyinpana xumnoresa, de K3 moxke
Jia O'bJie MHCTPYMEHT 38 OIpejle/isHe Ha KOHCEPBATHBHA MOPHA I'DAHUIIA HA
U3UCKBAHETO 32 KAIUTAJOBA IMEKBATHOCT Ha DAHKOB KpeJUTEH Mopdeil,
U3MOI3BARKA 3aKOHA 3a T'OJIEMUTE YHCIA U JAPYTH TEXHUKU OT TEOPHUSITA
Ha BEPOSITHOCTUTE, HGa3mpaHa Ha MsipKaTa. 1IpesnosioxKeHusiTa, HeoOXou-
MU B TOBa JIOKA3aTEJICTBO, Ca MI0-MAJIKO OIPDAHMYABAINM, OTPA3SIBANKN I10-
peancTuIHa TJIeJIHA TOYKa. B HACTOSIIOTO M3C/IeBaHE Ca IIPEIOCTABEHN
JIOI'BJIHUTETHA eMITMPUYIHH JIOKA3aTEeJICTBA 33 MIOJE3HOCTTA Ha NHIUKATOPA,
M3II0JI3BANKY IyOJIMYHO JIOCT'BITHY JaHHU OT Bbjarapckara HapoiHa OaHKa.
Bopekun kareropudnaTa KOHCEPBATUBHOCT Ha KAMUTAJOBUSA Oydep, moi-
pasbuparra ce or anasmia na UK3, emnupuanusT anajimns mokassa, 4e TOM
BCe OIIle € B paMKUTe Ha PeryjaropHuTe orpanndenusi. Anaymsupaiiku NK3
3a€JIHO ¢ Jle(MHUPAHUS [TO-PAHO M3BEJIeH KOeUIIMEeHT Ha HEeW3IIbJHEHUE,
cTUTaMe JI0 3aKJI0YEHUETO, Y€ MHNKATOPLT MPEIOCTaBsI CUTHAJM 38 Kpe-
JINTHUST PUCK Ha OAHKOBOTO MOPTQOJINO, KOUTO Ca aJIEKBATHI, HABDEMEHHN
U HeOOpEeMEHsIBAI NHCUTYIIAATA C PA3XOJIH.

Abstract: The loss rate of a bank’s portfolio traditionally measures what
portion of the exposure is lost in the case of a default. To overcome the
difficulties involved in its computation due to, e.g., the lack of private data,
one can utilize an inferred loss rate (ILR). In the existing literature, it
has been demonstrated that this indicator has sufficiently close properties
to the actual loss rate to facilitate capital adequacy analysis. The current
study provides complete mathematical proof of an earlier-stated conjecture,
that ILR can be instrumental in identifying a conservative upper bound of
the capital adequacy requirement of a bank credit portfolio, using the law
of large numbers and other techniques from measure-theory-based proba-
bility. The assumptions required in this proof are less restrictive, reflecting
a more realistic view. In the current study, additional empirical evidence
of the usefulness of the indicator is provided, using publicly available data
from the Bulgarian National Bank. Despite the definite conservativeness of

the capital buffer implied from the analysis of ILR, the empirical analysis
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suggests that it is still within the regulatory limits. Analyzing ILR together
with the Inferred Rate of Default, we conclude that the indicator provides
signals about a bank portfolio’s credit risk that are relevant, timely, and

adequately inexpensive.

V. Boutchaktchiev. Measuring of inferred loss rate with appli-
cation to capital adequacy. In A. Slavova, editor, New Trends
in the Applications of Differential Equations in Sciences, pages
325-334, Cham, 2024. Springer Nature Switzerland.

Pesrome: Koedburnmentst Ha 3aryba Ha nopTdeiisa Ha e1Ha OaHKa H3MEPBaA
KaKBa JacT OT eKCIO3WUIUsATa ce I'yOu B ciydail Ha HeM3IIbjIHeHWe. 3a J1a
[IpEeoIoJieeM JINIICATa HA JIMYHU JAHHU U TPYJAHOCTHUTE, CBbP3aHU C HEro-
BOTO U3YHCJISIBAHE, BbBEXK/aMe TMOHSATHETO 33 U3BEJIEH IPOIEHT Ha 3aryda
(UK3). Jokaszeame, ye TK3 e gocrarbaHo 6IM3bK 10 CBOHCTBA JI0 Peast-
HOTO ChOTHOIIIEHHE Ha 3aryda, KOeTO yJIeCHSIBA aHAJIM3a HA KAIIATAJI0BATA
aJIEKBATHOCT. 3a J[a JIEMOHCTPUPAME JIOIbLIHUTETHO HErOBaTa, MTOJIE3HOCT,
karo npumep onensiBamMe OK3 3a noprdeitiu B Obirapckara 6aHKOBa, CUC-
TeMa, U3MOJI3BAKY JTaHHU 338 KAYeCTBOTO HA aKTUBUTE Ha ODAHKOBUTE I'DY-
mu, oryeTern or bbiarapckara HapoHa GaHKA.

Abstract: The loss rate of a bank’s portfolio traditionally measures what
portion of the exposure is lost in case of default. To overcome the lack of
private data and the difficulties involved in its computation, we introduce
the notion of implied loss rate (ILR). We prove that ILR is sufficiently
close to the actual loss rate in properties that facilitates capital adequacy
analysis. To further demonstrate its usefulness, as an example, we estimate
ILR for portfolios in the Bulgarian bank system using data on the quality
of assets of bank groups reported by the Bulgarian National Bank.
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2 Crarum, mpe/cTaBeHN KaToO YacT OT M3UCK-

BaHeTO 3a myoJmkaluu o T. I’

V. Boutchaktchiev. Application of weighted t-tests for loss-given-
default forecasts validation. In A. Slavova, editor, New Trends
in the Applications of Differential Equations in Sciences, pages
395-403, Cham, 2025. Springer Nature Switzerland.

Pestome: Tlporunozmpanero Ha CHOTHOIIEHHETO Ha 3aryba Mpu HEeU3ITbJIHE-
HUE e KJII0YOBa CTbIKa BbB (hUHAHCOBOTO orTumTaHe cbryiacio MCPO 9.
ChbIylacHO peryJjaToOpHATE U3UCKBAHUS, MOJEJUTE 3a MPOTHO3UPAHE IO
JIeyKaT Ha MEPUOJUIHO Bajuaupane. ToBa m3cie/BaHe IOKa3Ba, Y€ CTAH-
JaprHuTe t-TecToBe Ha CTIOIBHT 3a MpPEeCKa3BallaTa CIIOCOOHOCT Ha Te3U
MOJIEJIN, KOETO Ce MPENnopbIBa 33 OAHKY CJIEIBAINN BHTPEITHOPEATHHIOBUST
IIOJTXOJT TIPY OIEHKA Ha KPEJUTHUS PUCK, YECTO HE Ca HAIIBJIHO aJIeKBAT-
HU Ha OCHOBHUTE OM3HEC JIOIyCKAHUSI, KOTaTO Ce MpujaraT (pOPMaJIHO K'bM
mopTdeiyin ¢ HICKO HUBO HA HeM3IIbjIHeHre. V31Moa3Baiiku MOaXo/I, IIpeTer-
JIEH C TIPETETJICHO YCPEIHIBAHE C Teryia MPOINOPIHOHATHI Ha CTORHOCTTA HA
eKCITO3UIUATA, € Pa3paboTeH CTATUCTUYECKH TECT, KOWTO 00JIeKYaBa TO3U
pobJieM. JIoIbJIHUTETHN EMIIMPUYHHI JIOKA3aTE/ICTBA Ca IIPEIOCTABEHN C'bC
CUMYJINDAaHU JTaHHHU.

Abstract: Forecasting the Loss-Given-Default ratio is a key step in financial
reporting according to IFRS9. According to regulations, forecasting models
are subject to periodic validation. We demonstrate that the standard Stu-
dent’s t-tests for these models’ predictive ability, as recommended for banks
under the Internal-Rating-Based approach, are often not fully adequate to
the underlying business assumptions when applied formally to low-default
portfolios. Using a value-weighted approach, we develop a statistical test
that alleviates this problem. Additional empirical evidence is provided with

simulated data.

V. Boutchaktchiev. Forecasting models for the house price in-
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dex in Bulgaria. In I. Georgiev, H. Kostadinov, and E. Lilkova,
editors, Advanced Computing in Industrial Mathematics, pages
43—-54, Cham, 2025. Springer Nature Switzerland.

Pesrome: C BbBexxganero Ha [FRS9 mpe3 2018 1. MHOrO 6brapcku GaHKH
Osixa OKypasKeHH J1a U3II0JI3BAT CTATUCTUYIECKH MOJIEJIN 38 IIPOrHO3UPaHe Ha,
JIMKBUJAIMOHHUTE CTONHOCTH Ha KUJIMINATA, W3IOJI3BAHN KaTo obe3rede-
HUE 10 3aeMU. XapaKTepbT Ha ONeHKATa HA OYaKBaHATA KPEJIUTHA 3aryda
M3UCKBa OIEHKA HA HUBATA HA WHJIEKCA HA IEHUTE Ha YKIJINAIIATA OT HAJIII-
HU CTATUCTUYECKU JIAHHU, KOUTO OODMKHOBEHO Ca OT IpeJuIllHATa rojinHa. B
TOBa MPOYUYBaHE Ca MPOYUEHU HIKOJIKO CIEINMDUKAIMYA Ha MOJEJINTE, 3 J1a
ce IIOTBbP/IM, Y€ HHIEKCHT Ha eHure Ha kuuiiara (M12K) e kopesupan ¢
Pa3JIMYHM [TOKA3aTeJN, BKJIIYNTE/THO ThPCEHETO Ha Ia3apa Ha HEBUXKUMU
UMOTH, OU3HEC IUK'bJIA B CTPOUTEHATA WHIIYCTPUsI W OOIIATa MAaKpPOUKO-
HoMmuecka cpena. O6moTo 3akioYeHne obade dere, de J1BaTa Hali-BaXKHU
nasuratess Ha UI2K ocraBar muxBeHnTE TPOIEHTH U BHTPEITHATA, WHEPITHAS
Ha I1a3apa Ha HEJIBUXKUMH UMOTH.

Abstract: With the introduction of IFRS9 in 2018 many Bulgarian banks
were required to use statistical models for forecasting the liquidation values
of houses used as collateral for loans. The nature of estimation of the ex-
pected credit loss requires the evaluation of levels of the House Price Index
from available statistical data which is, usually, one year old. Several speci-
fications of the models were studied in this study to confirm that the house
price index (HPI) is correlated with various indicators, including real-estate
market demand, construction industry business cycle, and general macroe-
conomic environment. The general conclusion was, however, that the two
most prominent drivers of HPI remain the interest rates and the internal

inertia of the RE market.

V. Boutchaktchiev. Some properties of the interest rate spread
for expected risk of consumer loans. In I. Georgiev, H. Kostadi-

nov, and E. Lilkova, editors, Advanced Computing in Indus-



[6]

trial Mathematics, pages 43—53, Cham, 2025. Springer Nature
Switzerland.

Pestome: Uzyuaenn ca cBoiicTBa Ha HaJ0aBKaTa 38 0YAKBAH KPEJIUTEH PUCK,
T.e. KOMIIOHEHTATA Ha JIMXBEHUsI TIPOTIEHT TI0 OAHKOB 3aeM, KOUTO € ITpejHa3-
HAaEH J1a KOMIIEHCUPA NWHBECTUTOPA 3a OYAKBAHUS PUCK OT HEU3II'bJIHEHHE
OT CTpaHa Ha JUI'bKHHUKa. Hajarame cepust OT TEXHUYECKH JIOIYCKAHUS,
KOUTO PEAJTUCTUIHO OTPA3ABAT MIPAKTUKATA HA DAHKHUTE Ja OTIYCKAT Kpe-
JIATH Ha JIOMAKUHCTBATA U JIEMOHCTPUpAMe, de OOIIUAT JIMXBEH MPOIEHT €
HapacTBala (GYHKIM HA CPOKA Ha 3aeMa. BbIpeKn de Ta3u 3aBUCHMOCT
MOKe J]a M3IJVIEKA JOHAKbIE HEJIOTUYHA, TS BhIIPEKU TOBa € MOTBbP/ICHA
U 9pe3 eMIUPUICH aHAJU3.

Abstract: We study the expected credit risk spread, ie, the component of
the interest rate of a bank loan, which is designed to compensate the in-
vestor for the estimated risk of default of the debtor. We impose a series
of technical assumptions that realistically reflect the practice of Banks ex-
tending credits to households and demonstrate that the generic interest
rate is an increasing function of the loan’s term. Although this dependence
might seem somewhat counterintuitive, it is, nonetheless confirmed through

empirical analysis.

V. Boutchaktchiev. Inferred rate of default as a credit risk indi-
cator in the Bulgarian bank system. Entropy, 25(12), 2023.

Pesrome: Nzsenenust xkoebunnent na Hemsbinenue (MIKH) Geme BbBe-
JIEH 33 II'bPBU I'BT KATO WHIMKATOD 33 PUCK OT HEU3II'bJIHEHHE, N3IUCIUM
ot nadopmaIms, myOJuIHO JOKIaBaHa OT Bbirapckara HapojHa OaHKa.
B ToBa uzcnenBane npeacrassme no-moapodHa 000CHOBKA Ha TIPEJJIOKEHA-
Ta MeTojaka 3a mporunosupane Ha VKH ma auBO HGamkoBa cucreMa u Ipyra
6aHKM, Bb3 OCHOBa Ha MakpoukoHoMudeckn dpaxtopu. OCBeH TOBa, MPEI0C-
TaBsiM€ JIOMbJIHUTE/IHA €MIIMPUYHN JI0KA3aTe/ICTBA BbB BPEMEBUsT AHAJINU3.
B pombimenue, ce memoncrpupa, e IKH mosBossiBa HOBa mepcrmekTuBa

3a CpaBHSBaHE HA KPEJIUTHHUS PUCK MeXIy OaHkosuTe rpynu. Meronure
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3a OIEHKA U JIOMYCKAHUATA Ha MOJeJIa Ca B ChOTBETCTBUE C JEHCTBAIINATE
Obyrapcku pasnopeadu u cueropoanns crapgapt MC®PO 9. Ipemioxkenure
MojiesT Orxa MOTJIH Ja 6bJaT U3MOA3BAHU OT MPAKTUKYBAIIU TPU MeCed-
HO TIPOTHO3WPAHE HA BEPOSITHOCTTA OT HEU3I'bJIHEHHE K'bM JaJI€H MOMEHT
B KOHTEKCTa Ha CIETOBOJIHOTO OTUUTAHE M IIPU HADJIOJCHIE U yIIPABJICHIE
HA KPEJIUTHUS PUCK.

Abstract: The inferred rate of default (IRD) was first introduced as an indi-
cator of default risk computable from information publicly reported by the
Bulgarian National Bank. We have provided a more detailed justification
for the suggested methodology for forecasting the IRD on the bank-group-
and bank-system-level based on macroeconomic factors. Furthermore, we
supply additional empirical evidence in the time-series analysis. Addition-
ally, we demonstrate that IRD provides a new perspective for comparing
credit risk across bank groups. The estimation methods and model assump-
tions agree with current Bulgarian regulations and the IFRS 9 accounting
standard. The suggested models could be used by practitioners in monthly
forecasting the point-in-time probability of default in the context of ac-

counting reporting and in monitoring and managing credit risk.

V. Boutchaktchiev. Models for measuring and forecasting the
inferred rate of default. In A. Slavova, editor, New Trends in the
Applications of Differential Equations in Sciences, pages 351—
361, Cham, 2023. Springer International Publishing.

Pesrome: KoedurimeHTsbT Ha HEM3bIHEHUE € MAPKa 38 KPEIUTHUS PUCK
Ha opT@OJINO OT 3aeMU U OOMKHOBEHO Ce CYNTA 32 [TOBEpUTEHA NH(MOpMa-
nust. Uzsenennsar koedbunuent na Hemsmbiadenne (MKH) obade e onenka,
Oasupana Ha MyOJHIHO JOKIaaBaHa wHpopMalms. V3mom3BaMe TpuMeced-
HUTe OTYeTH Ha DBbjrapckara HapojHa OaHKa 3a KPEIUTHOTO KadecTBO,
3a ma m3mepuMm VKH 3a ocHoBHuTe OankoBu rpynu B Bbirapusi. Harmara
OIIEHKA Ce OCHOBaBa HAa JEHCTBAIUTE HOPMH, HA CUYETOBOIHUS CTAHIAPT

MC®O 9 B Obirapckara b6amkoBa cucrema. OcBeH ToBa, (QOKyCHpaKn
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ce BbpxXy Oamkure or I'pyma 2, mpejiaraMe OpUTHHAJIHA METOJOJIOTHS 38
nporunozupane #Ha VKH, 6aszupana Ha MakKpOMKOHOMUYECKU ITOKA3ATEJIN.
JlokaiBaMe u cpaBHsIBaAME Pe3yJITara OT JBa MIOIX0/Ia 3a OIEHKA: XUOPU/I-
na ARIMA perpecust ¥ aCHMOTOTHYEH MOJEJ C €IWH PUCKOB (aKTOp OT
tuna Ha Bacnmuek-Meprbu. Obmoro 3akmodenne e, ve NKH namomobsisa
M3BECTHUTE XaPAKTEPUCTUKU HA MTOBEPUTENHUS KOShDUINEHT Ha HEU3MI'bJI-
HEHUEe U MOXKe J1a ObJie MoJIe3eH 3a aHaau3 Ha KpeauTHus puck. OCBeH TOBa,
TOI MMa IIPEJMMCTBOTO, € TI03BOJISIBA OIEHKA Bb3 OCHOBA HA HEAKTYaJHA
duHaHCOBa MHMOPMAIWST 1 HOBH MAKPOMKOHOMUYIECKH TIPOTHO3M TI0 UHTY-
UTHUBEH U yIPaBJIsieM HAYMH.

Abstract: The rate of default is a measure of the credit risk of a portfolio
of loans and is generally considered confidential information. However, the
inferred rate of default, (IRD) is an estimate based on publicly reported in-
formation. We use the Bulgarian National Bank’s quarterly reports on the
credit quality to measure IRD for the major bank groups in Bulgaria. Our
estimation is based on current regulations enforcing the IFRS 9 accounting
standard in the Bulgarian bank system. Furthermore, focusing on banks
of Group 2, we suggest an original methodology for forecasting IRD based
on macroeconomic indicators. We report and compare the result of two
approaches of estimation: a hybrid ARIMA regression, and an Asymptotic
Single Risk Factor model of the Vasicek-Merton type. The general conclu-
sion is that IRD resembles the known characteristics of the confidential rate
of default and can be useful for credit risk analysis. In addition, it has the
advantage of allowing estimation based on stale financial information and

fresh macroeconomic forecasts in an intuitive and manageable way.

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

Pesrome: Uzsenenuar xoebunuent na 3aryoa (IK3) e BbBesen B cbinec-



TByBAaIlaTa JINTEPATYPa KATO MPHUOIMKEHUE Ha JIeHCTBUTEHAST KOSMDUITH-
eHT Ha 3ary6a (K3) ma xpeauren noprdeii. [Ipusara ce, Korato JupekTHa
oreika Ha K3 e Bb3mpensaTcrBaHa M0 pa3jiudHy IPUYUHU, BKIIOYATETHO
[IPU HEJIOCTATHIHOCT HA JIAHHUTE. ACHMITOTUYHUSIT aHAJIN3 HA OYaKBAHWS
NK3 ce ocHoBaBa Ha IPEIIOJI0KEHNETO, Ye HopTdeiianre nMaT 6e3Kpaitno
duna rpanyaupanoct. Ha nmpakTruka TakoBa IPEJIIIOJIOKEHAE HUKOTa HE €
U3IbIHEHO. B Ta3u crarus Hue u3Bexkame (hopMysia 3a0leHKa Ha TPeIKa-
Ta 3a oyakBanus VK3 karo (pyHKIMS HA MaKPOMKOHOMUYECKUs (PaKTOpP.
Tasu dpopmysia e IPUIOKEHa BbpPXY IIyOJUIHO JOCTBITHY JaHHN 33 U3YIUC-
JisiBaHE Ha KOPEKIMHUTE 338 TPAHYJUPAHOCT HA W3UCKBAHUITA 38 aJIEKBaT-
HOCT Ha, KAIUTAJIA 38 KPeJUTHH TOPTQEHn, KOraTo OleHKaTa ce OCHOBABa,
na MK3. 3a expo rpamynmupann noprdeilyin HAIUTE OIEHKN ca MOJ00HN
10 BEJIMYNHA U JUCHEPCHs Ha TE€3U, IPEJICTABEHN B HAJUIHATA JIATEPATYPA
3a peryJaropHaTa OINeHKa Ha KAIUTAJIOBATA aJIEKBATHOCT, M3MOJI3BAIIATa
neiicrBurennus K3. Toa mpejocTaBsi JOMbIHUTEHA JIOKA3ATEICTBA 34
nosiesnocTTa Ha K3 Karo mHIMKaTOp 3a KPEJIUTEH PHUCK.

Abstract: The Inferred Loss Rate was introduced in existing literature as
an approximation of a credit portfolio’s actual loss rate when its direct esti-
mation is obstructed for various reasons, including, but not limited to, data
insufficiency. The asymptotic analysis of the expected inferred loss rate re-
lies on the assumption that portfolios have infinitely fine granularity. In
practice, such an assumption is never satisfied. In this paper, we derive a
formula for the error term for the expected inferred loss rate as a function
of the macroeconomic factor. This formula is used on publicly available
data for calculating granularity adjustments to the capital adequacy re-
quirements for credit portfolios when estimation is based on inferred loss
rate. For coarsely granulated portfolios, our estimates are similar in magni-
tude and variance to those found in the literature about regulatory capital
assessment. This provides further evidence of the usefulness of the inferred

loss rate as an indicator of credit risk.



[9] R. G. Nikolov, I. P. Jordanov, E. V. Nikolova, and V. N.
Boutchaktchiev. An application of the method of simplest equa-
tion for real solutions for advection-diffusion interaction. Series
on Biomechanics, 38(4):151 — 156, 2024.

Pestome: Tazm paspaboTka ulydaBa pPa3IpPOCTPAHEHUETO HA HEJIMHEHHU
BbJIHA B ThKAHHATA OMOMEXaHUKA U aHAJN3UPA TEXHUTE XapaKTEPUCTHU-
KI 9pe3 YUCJIeHN cuMmysiaruu. V3mosi3Bana € WHOBATUBHA MOJMMDUKAIIHS
Ha Merona Ha npoctuTe ypasHerust (SEsM) 3a mosyuaBaHe Ha peleHust 3a
YPaBHEHUETO Ha JIBEKIUs-1udy3us. TucjaeHnTe CUMYJIaIuu ca IPOBeIeHH,
3a Jla WIIOCTPUPAT U AHAJIM3UPAT XaPAKTEPUCTUKUTE HA PEIIEHUITa, Da3u-
PaHU Ha WHTYBAIU BbLJIHA. MaTeMaTndeckusT Mojes ce hOKyCupa BbpPXY
afBeKnusATa (TPAHCIOPT, O0YCIOBEH OT OOBMHO JBIXKEHNE) U Judy3usiTa
(TpaHCIOPT, AbJIKAII Ce Ha KOHIIEHTPAIMOHHYU T'PAJMEHTH) B KOHTEKCTa Ha
ThbKaHHAaTa GuopeoJiorusi. PesyaraTure mpeocTaBaT IObIBAIIA TEPCIEK-
THBa OTHOCHO JIMHAMWKATA HA HEJUHEHHOTO Pa3lpPOCTPAHEHNE HA BHJIHUTE
B OMOJIOTHYHATE THKAHHM, KATO HOAIEPTABAT POJISITA HA yPABHEHHETO HA
aJiBeKIus-Tudy3us TPU MOJETUPAHETO HA TPAHCIOPTHUTE ABJIeHUs . To3m
HOZXO0JI I0J00PsiBa Pa3bupaHeTo 3a TOBa KaK BellecTBa (HAID. XPAHUTEIHU
BEIEeCTBa, KUCJIOPOJ| U CUTHAJHU MOJIEKYJIH) Ce MPUJBUKBAT IPE3 U3BbH-
KJIETBIHATA MATPUIA, YICCHIBANKNA KJIETHIHATA KOMYHUKAIIHS.

Abstract: This study investigates the propagation of nonlinear waves in
tissue biomechanics and analyzes their features through numerical simu-
lations. The novel modification of the Simple Equations Method (SEsM)
is utilized to derive solutions for the advection-diffusion equation. Numer-
ical simulations are conducted to illustrate and analyze the characteristics
of traveling wave solutions. The mathematical model focuses on advection
(transport driven by bulk movement) and diffusion (transport due to con-
centration gradients) within the context of tissue biorheology. The results
provide additional insight into the dynamics of nonlinear wave propaga-
tion in biological tissues, emphasizing the role of the advection-diffusion

equation in modeling transport phenomena. This approach enhances un-

10



derstanding of how substances such as nutrients, oxygen, and signaling
molecules navigate through the extracellular matrix, facilitating cellular

communication.

[10] R. G. Nikolov, E. V. Nikolova, and V. N. Boutchaktchiev. Sev-
eral exact solutions of the fractional predator—prey model via
the simple equations method (sesm). In A. Slavova, editor, New
Trends in the Applications of Differential Equations in Sciences,
pages 277-287, Cham, 2024. Springer Nature Switzerland.
Pestome: PasrimexxaMe cucTteMa OT JBe YaCTHU JU(EPEHITHATHU YpPaBHE-
HUsI C JPOOHU ITPOU3BOJIHU, KOATO OIUCBA, IUHAMUKATA HA KOMYHUKAIIUATE
MEKJIy XUIHUK U YKEPTBA, K'bJIETO TEMIIbT HA PACTEXK Ha YKEPTBATa 33J10-
BOJIsIBa, ycsioBusTa Ha edekTa Ha Allee. V3nonspaiiku KOHGOPMHU APOOHU
TparchOpMAaIU, YacTHUTE JU(EPEHIINAIHNA YPABHEHUSI C JIPOOHU TPOU3-
BOIHU ce Ipeobpa3yBar B OOMKHOBEHU AuepeHINaIH YPAaBHEHUs C Iie-
souncied pen. Ilpumarame Meroma na npocrure ypasaenusi (SEsM) 3a
[oJiyYaBaHe Ha TOYHU AHAJUTUYIHU PEIIeHUs] Ha DeJylHhpaHaTa CHCTEMA.
[IpencraBsime pernieHnsTa Ha ypaBHEHHATA Ha CHCTEMaTa KaTo KpailHu ce-
PHUU OT PEIeHrsl Ha, JIBe PA3JIMYHU IPOCTU ypaBHeHus. EIHO OT moJsryyenuTe
pEIleHnsT € CUMYJIUPAHO YUCJIEHO W € aHAJM3UPAHO B KOHTEKCTa HA JIMHA-
MHUKaTa XUITHUK-KEPTBA.

Abstract: We consider a system of two fractional-derivative-order partial
differential equations that describes the dynamics of predator-prey commu-
nications, where the prey per capita growth rate is subject to an Allee effect.
Using conformable fractional transformations, the fractional-derivative or-
der partial differential equations are converted to ordinary differential equa-
tions with integer order. We apply the Simple Equations Method (SEsM)
for obtaining exact analytical solutions of the reduced system. We present
the solutions of the system equations as a finite series of the solutions of
two different simple equations. One of the obtained solutions is simulated

numerically and is analyzed in the context of predator-prey dynamics.
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[11] K. Damov, I. Angelov, I. Bardarov, M. Ilieva, V. Boutchaktchiev,
I. P. Jordanov, and M. T. Iliev. Relative distribution of mass den-
sity in aslv and liquids — a comparison between experimental and
literature data. AIP Conference Proceedings, 2459(1):030004, 04
2022.

Pesiome: B Tazu pabora e HAIIDABEHO CPAaBHEHHE MEXKY OTHOCHTEIHOTO
pasmpejiesieHre Ha MacoBaTa ITLTHOCT Ha aepo3oJHaTa (ra3a HA aepOJIUC-
MEePCHU CHCTEMH C OTPaHMYeH 00eM (aepO30JiM ¢ BUCOKA KOHIIEHTDAINS) 1
OTHOCHTEJIHOTO paslipejieieHre Ha ILIbTHOCTUTE Ha HsKoW TedHocTu. Ma-
CUBDBT OT JAHHU, U3MOJI3BAHY 38 A€PO30JIUTE, € MMOJIYIEH B KCIIEPUMEHTAT-
Ha oOCTaHOBKa, Oasmpata Ha pa3ceiiBaHe Ha Jla3epHa cBeT/nHA. JlanauTe,
M3II0JI3BAHU 32 TEYHOCTHUTE, Ca B3eTU OT cIpaBovHaTa jinteparypa. Chopa-
HUTE JAHHU 3a ae€pPO30JIUTE Ca alPOKCUMHUPAHU C ['ayCcoBU paslpeesieHust
U TpejicTaBeHn TpadudHO. [IPUIOKEHUSIT CTATUCTUIECKN aHAJN3 TTOKA3Ba
CXOJICTBO MEXKJIy OTHOCHTEJIHOTO DAa3Ipe/iesieHre Ha MACOBHUTE ILIHTHOCTH
Ha U3CJIeBAHUTE aePOIUCIIEPCHA CUCTEMU W TOBa HA T€YHOCTHTE.

Abstract: A comparison between the relative distribution of the mass den-
sity aerosol phase of aerodispersed systems of limited volume (aerosols of
high concentration) and the relative distribution of the densities of some
liquids was made in this work. The array of data used for the aerosols was
obtained in an experimental setup based on laser light scattering. The data
used for the liquids were taken from the reference literature. The collected
data for the aerosols are approximated with Gaussian distributions and
presented graphically. The applied statistical analysis showed good sim-
ilarity between the relative distribution of mass densities of the studied

aerodispersed systems and that of the liquids.
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