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Abstract

The purpose of this paper is to introduce a stochastic volatility model for option pricing
that exhibits Lévy jump behavior. For this model, we derive the general formula for a
European call option. A well known particular case of this class of models is the Bates model,
for which the jumps are modeled by a compound Poisson process with normally distributed
jumps. Alternatively, we turn our attention to infinite activity jumps produced by a tempered
stable process. Then we empirically compare the estimated log-return probability density and
the option prices produced from this model to both the Bates model and the Black—Scholes
model. We find that the tempered stable jumps describe more precisely market prices than
compound Poisson jumps assumed in the Bates model.

Pesrome

[Hesra Ha Ta3m crarug e Jga TpeACcTaBUM MOJEN 3a OIeHKa Ha OIINU, KONTO ce XapakTe-
pU3Hpa CbC CTOXACTUIHA BOJATHIHOCT M CKOKOBE, TIOPOJEHN OT mporec Ha JleBu. 3a To3m
MOJIesT M3BexK1aMe obIa (opMysia 3a IeHaTa Ha eBpoleiicka kKo omnusd. Jlobpe m3BecTen
B Tasm 00JacT € MOJAe/bT Ha BeliTc, B KOHTO CKOKOBeTe ca IPEICTABEeHH OT CJIOXKEH I10aCcOo-
HOB mporiec. Kato asrepHaTuBa, HEUe pasryexkjame IIOCTOSHHO aKTHBHU CKOKoBe (infinite
activity) mpejcraBeHn or Temiep-ycroituus mporec (tempered stable process). Cien ToBa
eMITMPUYIHO CpaBHsIBaMe M3YHMCJIEHUTE Ype3 TO3M MOJIeJT BEPOSITHOCTHA IIHLTHOCT Ha Jora-
PUTMUYHUTE BBH3BPAIAEcMOCTH U I€HM Ha OIIHUH C Pe3yJITaTUTe OT MojejauTe Ha Beitc u
Baek-ITlonc. Oka3Ba ce, e yMepeHO-yCTOMIUBUTE CKOKOBE OIMCBAT IIO-TOYHO Ma3apHUTE
[IEHN, OTKOJIKOTO CJIOKHHUTE II0ACOHOBH, Bb3UpueTn oT beiirc.
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Abstract

The main purpose of the present paper is to initiate the application of methods from
Spectral graph theory to the analysis of multidimensional genetic data, and in particular to
the problem of detecting differential expression based on RNA-Seq data. Here we introduce
a new algorithm, that is based on the method of Spectral Clustering and integrates an
additional information about a priori given relations among the genes.

Pesrome

OcHoBHAaTa 11€JT Ha HACTOSIINATA CTATHSA € Ja WHUITNIPA IPUIaraHeTo Ha MeTOIN OT CIIeK-
TpaJiHaTa Teopus Ha rpaduTe 3a aHAJIN3 HA MHOTOMEPHU M€HETUIHU JTAHHU, U TO-CIeIHaTHO
3a 3a/]aUaTa 3a OTKpUBaHe Ha Pa3/IMKN B T'e€HHaTa eKclipecus Bb3 ocHoBa nHa PHK nannm.
Tyk mnpejicraBgMe HOB aJIrOpUTbM, KOHTO ce OCHOBaBa Ha METO/a Ha CIEKTPaJIHATA KJI'bC-
Tepu3allid, U OCBEH TOBa MHTErpupa B cebe CU HAJIUIHATA JOIbJIHUTEHA WHMOPMAIU 3a
BPB3KU MeYKJIy TEHUTE.
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Abstract

The purpose of this paper is to present a method for pricing the so-called defaultable
derivatives. It is based on the assumption that the asset price is the solution of a stochastic
differential equation (SDE) driven by a jump process, and that the stopping time is the
moment of its first jump.

Pesrome

[Hesra na HacTOAIIATa CTATUS € JIa MPEJCTaBH METOJ 3a OlleHsBaHe Ha JIePUBATH IIPU
HaJn4unre Ha KpeaureH puck. Toit ce ocHOBaBa Ha JIOMYCKaHe, Ue TeHaTa Ha OCHOBHUS aKTUB
e pemienre Ha croxactuuHo judepentuanno ypasuenne (C/Y), 3ajBuKBaHo OT TpOIEC,
KOITO MMa U CKOKOBE, M Ye MOMEHTHT Ha climpane (stopping time) e npu mwbpBusi My CKOK.
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Abstract

The purpose of this paper is to present two essentially different schemes for deriving the
partial differen- tial equations (PDE) for the price of the so-called defaultable derivatives. In
the first one the asset price is represented as a solution of a stochastic differential equation
(SDE), stopped at a stochastic time. The second one explores the idea of adding a jump
process assuming that the stopping time is the moment of its first jump. We investigate also
the role of the loss rate, which represents the loss of the asset at the default moment. In both
cases we examine various assumptions and dependencies between the under- lying asset, the
stopping time, and the loss rate. We examine separately the cases when the underlying asset
price is driven by a Brownian motion or by a Lévy process. We give a method to solve the
PDEs for the derivative prices by the use of the so-called default premium. As an example
we derive a closed form formula for the price of a contingent convertible bond.

Pesiome

Hesra Ha HacTOSIATA CTATHS € JIa IPEJCTABHU JIBE 10 CHINECTBO PA3JIMIHUA CXEMU 38, 13-
Bexk/laHe Ha dacTHuTe qudepennuannn ypapaenns (/1Y) 3a menara Ha Taka HapedeHUTE
nedonr-gepuBaTi. B mbpBara OT TAX IleHaTa Ha aKTHBa € IpeicTaBeHa KaTo pelleHne Ha
croxactuvaHo Judepenimanino ypauenue (CJIY), cupsino B cirydaen moment. Bropara ce
OCHOBaBa Ha mjiesiTa 3a J100aBsIHEe Ha CKOKOB IIPOIEC, PUEMAalKM, € MOMEHTHT Ha CIUpaHe
e pu IbpBUs My CKOK. V3cieaBame n posgta Ha KoeduimeHTa Ha 3aryda, KONTO 3ajaBa
cIa/la Ha aKTHUBa B MOMeHTa Ha dasut. U B jBata ciydas pasriiexkjaMe PasJIndHu IIpejl-
[TOJIOYKEHUsT W 3aBUCUMOCTHU MeEKJIy OCHOBHHUsI aKTHUB, MOMEHTa Ha (DAJMT W IMPOIEHTa Ha
zaryoure. OTIe/IHO ca pas3ryeJaHn CIydanTe, KOraro leHaTa Ha OCHOBHUST aKTHUB Cce OIIpe-
Jesig oT bpayHnoBo JiBukeHue wim ot 1porec Ha Jlesu. /JaBame merosn 3a perraBane va 1/1Y
3a IEHUTEe Ha JePUBATUTE UPe3 M3IOJ/I3BAHETO Ha Taka HapedeHarta rpeMus 3a daaut. Karto
npuMep u3BexK1aMe popMmysia 3a IeHaTa Ha KOHBEPTUPyeMa, OOTUTraIus.
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Abstract

The purpose of this short paper is to present a new form of the so called early exercise
premium for the American type derivatives. The decomposition we derived consists of the
corresponding European derivative and a derivative with a stochastic maturity. In different
particular cases we reach to the well known form for the American put option where the
underlying asset is driven by a Brownian motion or a Lévy process.

Pesrome

Hesra Ha Ta3u KpaTKa CTaTHs € Ja IpejcTaBd HOBa (hopMa Ha TaKa HapedeHaTa [PeMust
3a PaHHO yIpakKHdBaHe Ha JepuBaTh OT aMepukaHcku Tuil. [lojrydenoro or Hac pazsarane
ce CbCTOM OT ChOTBETHUS €BPOIEHCKU JEPUBAT U JEPUBAT ChC CTOXACTUYEH MATypureT. B
Pa3/IMYHNA YaCTHH CJIydau CTUTame Jo JIo0pe rmo3HaTara (popMa 3a aMEepPUKAHCKA IIYT OITIUS
[P OCHOBEH aKTUB 3a/IBUKBaH OT BpayHOBO /IBUKeHMe WU OT Iporiec Ha JleBw.
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Abstract

The purpose of this paper is to present a new approach for deriving the early exercise
boundary of American put options. After its formulation we give some examples which
confirm its consistency by a comparison with other numerical methods for pricing American
puts.

Pesrome

[lenra Ha HacTOsIIIIaTa CTATHS € JIa IPEJICTABU HOB IIO/IXO0/] 38 HAaMUPaHe Ha I'PaHUIATa 38
PaHHO yIIparkKHsBaHe Ha aMepUKaHCKH 1y T orrun. Crie hopMyInpaHeTo My TaBaMe HIKOJIKO
IIpUMeEpPa, KOUTO TOTBBbPXKJIAaBAT HETOBATA ChbCTOSITETHOCT YPE3 CPABHEHUE C JIPYT'U YUCJIEHU
METO/IA 3a OIleHsIBaHe Ha aMEePUKAHCKH ITyT ONIINN.
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Abstract

The purpose of this paper is to examine the problem of pricing discounted perpetual game
call options. In addition to the properties of the American options, the game options give the
seller the right to cancel the contract at some chosen from him moment. As a compensation
for this, he has to pay some amount above the usual payment. We assume that this penalty
payment is a constant. We examine the case without maturity — the exercise can be made
in every future moment. We first derive the optimal exercise regions for the buyer and the
seller and then calculate the fair option price. Our approach is based on some American style
derivatives with a stochastic maturity date.

Pesrome

[lenTa HA HacTOSIATA CTATHUS € JIa Ce pasrjie/ia 3ajadaTra 3a OlleHsIBaHe Ha JTUCKOHTHPa-
HU UT'POBU KOJI OIIUKU 0e3 MaTypurTeT. B jomrbjnenne KbM CBOCTBaTa Ha aMEPUKAHCKUATE
OIIIINK, UTPOBUTE OIIUU JIaBaT IIPaBO Ha IpojaBada Ja IPeKpaTH J0roBopa B U30paH OT
Hero MoMmeHT. KaTo KomIleHcalust 3a TOBa TOW TpsiOBa Jia IJIaTH HsKaKBa cyMma HaJ oOu-
vyaitnoro miarmtane. [Ipesmosarame, ge Ta3um HeycToiika € KOHCTaHTa. PasriexkjiamMe ciydast
0e3 maJiek - ylpazKHsBaHETO MOXKe Jla ce HallpaBu BbB BCeKH Ob/jien MOMeHT. KaTo HavaJio
HUe OIpeJie/isiMe ONTUMATHUTE PETMOHT 38 KyIyBada U MPojiaBava U CJIe]] TOBA U3YNCIABAME
cIpaBeJ/InBaTa IleHa Ha OIIusTa. HarmmsT 1moaxoa ce oCHOBaBa Ha CIEMUMUIHNA JIePUBATH
OT aMEePUKAHCKU THII CbC CTOXACTUIHA JIaTa Ha IIaerKa.
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Abstract

The aim of this study is to explore the behavior of perpetual game put options, also
known as cancellable puts. Their main characteristic is the opportunity of the buyer and
the seller to exercise prematurely. If the seller decides to terminate the option, he obliges
to pay a penalty amount above the normal option fee. We include also a discount factor
that provides an advantage for earlier option exercising. We obtain the optimal moments
for both participants to end the option promptly. This allows us to turn the option pricing
problem to a first exit problem. We base our examination on financial instruments with
random maturities. These instruments permit one of the partakers to maximize his expected
future profit.

Pesrome

[Hesrra Ha HACTOAIIOTO U3C/IE/IBAHE € Jla Ce U3YUN MOBEIeHNEeTO Ha UTPOBUTE IIYT OIIINH,
MU3BECTHHU CbBINO KaTo oTMeHsiemu IyT ommun. OCHOBHATA MM XapaKTEPUCTUKA € Bb3MOXK-
HOCTTa KYIyBadbT W IPOJABAIbT Ja YIParKHIT OIIUITa 10 BCAKO BpeMme. [IpogaBadabr ce
3a/bJ2KaBa Ja IUIATH HEYCTOHKa HaJl OOMYailHOTO 3a ONIMATA ILIAIlaHe B CJIydail, ue perrn
Jla d TPEKpaTh IpexKJIeBpeMeHHo. BkiouBame m JIMCKOHTHPAI (PAKTOP, KONTO OCHUTYpsi-
Ba HpeJII/IMCTBO HpI/I HO—paHHOTO I;I pra)KHHBaHe. H’prOHa‘{aHHO OHpeﬂeHHMe OIITUMAJIHUTE
CcTpaTeruu 3a gBaMara yaacTHuu. ToBa HI TO3BOJIsIBA Jla pasriieaMe 3ajiadara 3a OleHsIBa-
He Ha OIIUATa KaTo 3a/a4a 3a I'bPBU n3xoj,. Halmero mpoydsane ce ocHOBaBa Ha (pUHAHCOBH
MHCTPYMEHTH ChC CIydaeH HajaexK. Te3n MHCTPYMEHTH IT03BOJIsIBAT HA €JIUH OT YYACTHUIINTE
Jla MaKCUMU3UPa O4aKBaHaTa cu ObJiela medasioa.
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Abstract

The purpose of this paper is to examine a special kind of game option, whose main fea-
ture is the presence of an early exercise right for the seller as well as for the buyer. The
seller has to pay some amount above the usual option payment for this right. Usually, this
penalty payment is presented by a constant amount during the option life. Alternatively, in
this paper we present the cancellation payment as the usual option payment multiplied by
a constant. We introduce also a discount factor which gives a benefit for early exercising.
It is closely related to the existence of a continuous dividend payment. In that way we can
describe a dividend model in our framework. The approach we use is based on finding the
seller’s and buyer’s exercise regions. We do this maximizing their expected future financial
results. After that we use the first exit properties to calculate the fair option price.

Pesome

[MenTa Ha Ta3u craTud e jja ce pasryegaT ClelraieH B UTPOBU ONIIUKA, YUUTO OCHOBHA
XapaKTepUCTUKa 110 IIPUHIMUI € HaJIUYNeTo Ha [IPpaBo Ha paHHO ylIpakKHABaHE KAKTO 3a IIPO-
JlaBada, Taka ¥ 3a KymyBada. [IpogaBaubT TpgabBa Jia m1aTu HIKaKBa cyMa HaJl 0OUdaitHOTO
IJIamaHe Ha OMIUATa 3a ToBa mpaBo. OOMKHOBEHO Ta3W HEYCTOMKa e TMOCTOSTHHA [T0 BpeMe Ha
JKUBOTa Ha omiusaTa. KaTo ajrepHaTuBa, B Ta3W CTaTUs HUE IIPEJICTaBIMe TaKcaTa 3a aHy-
JIpaHe Ha OIIUATa KaTo 00MIaifHOTO HEMHO ITalane, YMHOXKEHO ¢ KOHCTaHTa. BbBexk1ame
C'BINO U IUCKOHTHPAIIL (paKTOp, KOWTO JaBa IIPeJuMCTBO IIPH paHHO yiipakHsiBaHe. Toii e Tsic-
HO CBBP3aH C HAJUYUETO Ha HENPEKbCHATO aKyMyJsmpan juBujen . [lo Tosu naunn Moxkem
Jia OITHIIIEM MOJIEJI C JINBUJIEHTH B HaImaTa pamka. [1o1xoabT, KoiiTo nsnoa3samMe, ce OCHOBaBa,
Ha HaMHUPaHETO Ha PErmoOHUTE 3a yIparkKHsBaHe Ha IpojiaBada W KylyBada. [IpaBum ToBa,
MaKCUMU3Upailku odakBaHuTe UM Objeniu dunancoBu pesyiaratu. Cresl TOBa M3IMOJI3BaMe
HSIKOW CBOMCTBA Ha II'bPBU WU3XO/I, 38 Jia U3YNUCUM CIIPABEJJINBATA 1leHa Ha OIIUITA.

10



10. T.S. Zaevski. (2020) Laplace transforms for the first hitting time of a Brownian motion.
Comptes rendus de I’Académie bulgare des Sciences, 73(7):934-941, 2020. ISSN 2367- 6248
(print),2603-4832 (online). doi: 10.7546 /CRABS.2020.07.05. 1F:0.343

Abstract

The purpose of this paper is to present some propositions about the Laplace transform
related to the first hitting time to piecewise linear functions of a Brownian motion. We
introduce also a terminal date and examine the lower between the hitting time and the
terminal moment. Regardless of whether the hitting time is before the terminal date or not,
we shall only know either the stopping time value or the value of the Brownian motion.
This requires the separate examination of both cases. The derived results can be used for
pricing financial derivatives related to reaching some boundaries of the underlying asset —
for example, barrier or American options.

Pesrome

[enra na Ta3u craTus e Jla TPEJICTAaBUM HIKOU TBLPeHUd 3a JlamiacoBara Tpancdopma-
IIAsA, CBbP3aHU C I'bPBUsSI MOMEHT Ha JIOCTUTAaHE JI0 110 YaCTH JUHEeHHN (DYHKIIMH Ha OPayHOBO
JIBUKeHre. BbBexk1aMe CbINo KpaeH MOMEHT W U3CJeIBaMe MO-MaJIKOTO M3MeXKy MOMEH-
Ta Ha JIOCTUTaHe W KpaiiHud. HezaBucnMo manm MoMeHTa Ha JOCTUTaHe € IIpeju KpaiiHaTta
JaTaTa UJId He, 1€ 3HaeM caMO CTOHHOCTTAa Ha MOMEHTa Ha JOCTUTaHe WU CTOMHOCTTa Ha
OpayHoBOTO JiBUKeHUe. ToBa M3MCKBA OTJIETHO pa3lJieKaHe Ha JIBATA CJIydad.

[Tonmyuenute pe3yaTaTu MoOrar jia ce U3IOJI3BAT 3a OllcHABaHe Ha (DUHAHCOBU JICPUBATH,
CBbP3aHU C JIOCTUTaHe JI0 HAKOs I'DaHWIla HAa 0a30BUs aKTUB - HAIpPUMep OapuepHU WJIn
aMEepUKAHCKH OIIUU.
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