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Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpauii: 13-03-2014
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PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Ilyrarina OnexkcaHgpa €BreHiiBHa

2. Putyatina Oleksandra Yevgeniivna
KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi cneniaabHOCTI: 01.05.02

Ha3Ba HayKoBOIi CIeniaJIbHOCTI: MaremaTyHe MOJIEMIOBAHHS Ta 06YMCIIIOBATIbHI METOIM

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jara 3axucTy: 25-02-2014

CreniaJbHICTh 32 OCBiTOIO: 8.04030101

Micue po60oTH 34,00yBaYa: XapKiBCbKuil HALOHAJILHUIA YHIBEPCUTET Pa/Ii0EIEKTPOHIKH

Kopg 3a €IPIIOY: 02071197

Micue3Haxoa>KeHHS: 61166, m. Xapkis, nip. Hayku, 14

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeliaJi30BaHOi BYEHOI pagu): [ 64.052.02
IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOHM: XapKiBChbKUIl HALIOHAJIBHMIT YHIBEDCUTET PaliOEIEKTPOHIKH
Kopg 3a € IPIIOY: 02071197

Micue3HaxoaKeHHS: npocnekt Hayku, 14, m. Xapkis, XapkiBcbKuii p-H., XapKiBcbka 0671, 61166, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COOH: XapKiBCbKUii HAlliOHAILHUI YHIBEPCUTET PajliOENIEKTPOHIKY
Kopg 3a €IPIIOY: 02071197

Micue3HaxoO KeHHS: 61166, m. Xapkis, np. Hayku, 14

dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHUX PYOPHK: 27.41

Tema gucepranii:
1. Mopzesi cTOXaCTUYHMX NIPOLECIB y 3aJla4ax ONTUMI3alii nopTdes LiHHUX Nanepis

2. Models of stochastic processes applied to portfolio optimization

Pedepar:

1. O6'eKT mOCHimKEeHHs ~ CKJIaiHI AUHAMIYHI CHCTEMU 3 BUIIAJKOBUMH 3aBa/laMH, 30KpeMa CUCTEMHU yIIPaBJIiHHS
iHBecTuLisIMU. MeTa focifKeHHs - nifgBuineHHs eeKTUBHOCTI GiHaHCOBO-iHBECTULIMHOI AisITbHOCTI MIJIIXOM
PO3pOOKY METO/IB PO3B'I3aHHS 3a/a4i onTUMizaliii mopTdens LHiHHUX NanepiB 11 MOJeseN MOBENiHKY 1iHY aKii 3i
cTpubKamMu. MeTonu 1oCIiIKeHHs - MeToau Teopii QinbTpalii, anpokcumaliii Ta siHeapusanii CTOXaCTUYHUX
IIPOLIECIB, a TAKOX METOAM TE€OPil ONITUMAJILHOTO KEPYBAaHHS CTOXaCTUYHUMU CUCTEMaMH, metol, MoHnTe-Kapiio.
Anaparypa - nepCoHaIbHMI KOMII'I0Tep. TeOopeTuyHi i IpakTUYHi pe3ybTaTy LOCIII)KEHDb — OTPUMAHO HOBI
HayKOBO OOI'PYHTOBAHi pe3yJIbTaTH, 0 Y CYKYITHOCTI PO3B'SI3yI0Th aKTyaJIbHY 3a/1a4y MaTEMAaTUYHOTO
MOJEJIIOBaHHS CTOXaCTUYHUX IIPOIIECiB y 3a7a4ax onTumizanii noprders niHHNX Nanepis; IpakTUIHe 3HaYeHHS
PO3PO06JIEHNX MaTEMAaTUYHUX MOJIEJIEN i 069K CIIIOBAJIbHUX METOZIB II0JIATa€ B TOMY, 110 BOHU JI03BOJISIIOTH i3
HEOOXiJIHOI0 MipOI0 TOYHOCTI 06YMCIIIOBATH SIBHI Ta IPUXOBaHi IapaMeTPU BUNAIKOBUX (PiHAHCOBUX MTOTOKIB
1UISIXOM (PisbTpallii, BK/II0Yal04uM pi3Ki 3MiHUM TUITY IPO6OBOro LIyMy 2060 iCTOTHI (HeJiHilHi) 3MiHM LiHY aKji.

HaykoBa HOBU3HA - BIleplie OTPMMAHO aHAJIITUYHMI PO3B'SI30K 3a1a4i onTuMizauii noprdess LiHHUX Nanepis, KOIu



NOBEJiHKA LIiH aKLill Ha PUHKY K€PY€ETbCSl BpOYHIBCBKUM PYXOM i APOOOBMM HIYMOM 32 HAasIBHOCTI IIOBHOI
indopmauii. ChopmynboBaHa i oBeneHa Teopema Bepuddikalii (o1 BUNagKy, KO IiiHa aKiii KepyeTbcst IpoO60BUM
IIYyMOM); BIIEpILIE 3aIIPOIIOHOBaHA MOJIEJIb TOBEiHKY 1iHU aKliii, sika KepyeTbcsi BpOyHIBCHKUM PyXOM i CKJIaZleHUM
npouecom Ilyaccona 3amicTs Ipo60oBoro mymy. 3asHaueHa MOJeJb 3py4Ha IPYU MOZEJII0BAaHHI pPUHKOBUX IIPOLIECIB,
OCKIJIBKM CTPUOKM CKJIazieHoro npouecy [lyaccoHa, Ha BiiMiHy Bif Ipo60BOro LIyMmy, He 3aracaroThb 3 4aCOM.
OTpuMaHO pO3B'A30K 33/1a4i ONTUMI3AILil MOpTQes HiHHMX NarepiB Npu NOBHiN i HenoBHiN iHdopMmallii 1y Moneni
3i ckyaieHuM npouecom IlyaccoHa; 3arrporloHOBaHO HabIMKEHU METOJ, pO3B'si3aHHSI HECKIHU€HHOBUMIPHOI 3a7a4i
¢inbTpaii ays npouecis, KepoBaHUX BpOyHIBCbKUM pyxOM i KOMGIHOBaHUMU 3aBafjlaMu. B pesysbTari, 3aMicTb
nuysifiHOro npouecy 3i cTpubkamMu OTpUMaHO Audy3iiiHMI npoLec 6e3 HUX, 0 J03BOJIMIIO [IPU NOCiIKeHH]
IIpolLieciB BKa3aHOro Kjacy 3actocyBaTu ¢inbTp Kasmana; Briepiie 3aripolloHOBaHa JliHeapru30BaHa MOJIEJIb B SIKOCTI
BIOCKOHAJIEHOI MOJieJli XeCTOHA Ta METOJ, PO3B's13aHH;I 33/1a4i HeJliHilHOI HeCKiH4eHHOBUMIPHOI (inbTpauii s
mogeJii XeCcToHa, B SIKill BOJIATUJIbHICTD LiHU aKkuii i KoedilieHT nprubyTKOBOCTI € BUMIAIKOBUMU IIPOLIECAMY;
OTpuMaB NojanbIInii PO3BUTOK METO]I PO3B'sI3aHHS 3a7a4i ontumiszalii mopTdess 1iHHUX nanepis s MOJei
XecToHa NOBEAiHKM LiHM aKlii Ipy HeNoBHIN iHdpopMallii (ClocTepiraloThCs TiJIbKY LiHY aKliii, aje He
BOJIATWJIBbHICTD). Pe3ysibTaTh MOME/II0BaHHS 10Ka3aJly, 0 CePeIHi BiIXMJIEHHS MK OIITUMAJIbHOIO CTPATETI€lo 3a
HasIBHOCTI OBHOI iHdopMaLiii i oITHMabHOIO CTpaTerielo IPU HENOoBHiN iHpopmallii He MalTh CYyTTEBOI pi3HULI.
PesynbTaTu guceprauiiHoi poOOTH BIPOBAAKeHi B TecToBUM 1poeKT AT BaHk "Mepkypiil" Ta B HaBYaJIbHUI IIpoLiec
XapKiBChKOTO HalliOHAJILHOT'O YHIBEPCUTETY paflioeeKTPOHIKU. HayKoBi TEOpeTHUYHI Ta IPAaKTUYHI pe3yIbTaTh
IYcepTaliiHOI po60TH MOXKYTb OyTH BUKOPUCTAHI: Y HaBYaJIbHUX 3aKJIAJIaX, 10 TOTYIOTh (axiBLliB y ranysi
MaTeMaTUYHOI0 MOJIEJIIOBaHHS Ta Jie € IpodinbHi Kadenpu abo nigposziny 3 piHaHCOBOI UM aKTyapHOI
MaTeMaTHKU; B OPraHis3allisx, sKi IPOBOISTb AOCJiIPKEHHS B rajy3i po3po6KU ONTUMAIbHUX NOPTQEJIiB LiHHUX

narepis; B iHBECTULIMHUX YCTAaHOBAX.

2. The object of research is the complicated dynamic systems with random noise, particularly, investment
management systems. The aim of research is the improvement of the financial and investment activity by
developing the methods of portfolio optimitzation for asset price models with jumps. The methods of research are
the methods of filtering theory, the methods of approximation and linearization of stochastic processes and the
methods of optimal control theory for stochastic processe, Monte-Carlo method. Equipment is personal computer.
Theoretical and practical results of the research include the new scientifically proven results, which solve the
important problem of mathematical modelling of stochastic processes in portfolio optimization problems, practical
importance of the developed mathematical models and numerical methods is that they allow to evaluate the
observable and non-observable parameters of stochastic financial processes with required accuracy by using
filtering, including the abrupt movements such as shot-noise and non-linear asset price dynamics. The scientific
novelty consist of the theoretical solution (for the first time) to the portfolio optimization problem for the asset
price models driven by Brownian motion and shot-noise process under full information. Verification theorem was
formulated and proved (for shot-noise driven asset price model); the new model was proposed, that is driven by
Brownian motion and the compound Poisson process instead of shot-noise. This model is convenient for modelling
the market processes, because the jumps of the compound Poisson process, unlike the shot-noise process, do not
decay as time passes. The solution to the portfolio optimiztion problem for the asset price model driven by the
compound Poisson process was obtained under full and partial information; the approximate method for solving
the infinite-dimensional filtering problem for the processes driven by Brownian motion and combined noise was
proposed. As the result, instead of the diffusion process with jumps the diffusion process without jumps was
obtained, that allowed to apply Kalman filter for studing the process of such type; the linearized model was for the
first time proposed as a modification of the Heston model and the method for solving the infinite-dimensional
non-linear filtering problem for the Heston model with stochastic volatility and drift was proposed; the method for
solving the portfolio optimization problem for the Heston model under partial information (asset prices are
observable, but not the volatility) was further developed. The numerical results showed that the mean deviation
between the optimal strategy under full information and the optimal strategy under partial information is not
significant. The results of the dissertation were implemented into the test project of the bank "Mercury" and into



the study program of Kharkiv National University of Radioelectronics. Scientific theoretical and practical results of
the dissertation can be used in the following institutions: in the universities for the students in mathematical
modelling; in the universities with the departments of financial and actuarial mathematics; in the institutions that

do research in portfolio optimization; in the investment institutions.
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