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OBIIAA XAPAKTEPUCTUKA PABOTEI

Pab6ora comepxwur: 77 c., 4 pucyHka, 34 Ttabmuiel, 61 wucrounuk, 1
PUIOKEHUE.

KiroueBbie cioBa: HMHBECTULMOHHBIA MOpTdenp, 3anada ONTUMHU3ALNH,
noxogHocth 1eHHOM Oymarm, ARCH/GARCH wmonmemn, wmepa pucka VaR,
TEHETUYECKUN aJITOPUTM, TEOPHsI HEUETKHX MHOXKECTB, 3P(HEKTHBHOCTH MOPTQhEs,
nopT¢enb akIuii, aMepuKaHCKU# (POHTOBBIA PHIHOK, POCCUUCKHI (DOHIOBBII PHIHOK.

Lens paboThl — oreHKa PPEKTUBHOCTH MPUMEHEHHUs THOPHUIHBIX CIOCOO0B
dbopMUpOBaHHA ONTUMAJIBHOW CTPYKTYpPhl HHBECTHIIMOHHOTO TOpTdens Ha
pa3IUYHBIX (PUHAHCOBBIX PHIHKAX B CPABHEHHH.

3amaun uccieg0BaHU:

® U3y4YEHUE HEJOCTATKOB KJIACCUUYECKUX MOJENEH ONTUMU3AIUN

® U3y4YCHUE Pa3IMYHBIX CIIOCOOOB OIEHKH OKUIa€MOM JIOXOIHOCTU aKIUN

® K3y4YEeHHUE CIIOCOOOB OLICHKU pUCKa

® ONUCaHUE KOMIUIEKCHBIX CIOCOO0B (OpMUPOBaHMS ONTUMAIBLHON
CTPYKTYpPBI HOPTQEnst

® [Ipe3eHTAlMsl MPAKTUYECKOr0 MPUMEHEHHUS THOPUIHBIX METOJ/IOB
ONTHUMH3ALMN HA AaMEPUKAHCKOM M POCCHUICKOM (POHIOBBIX PBIHKAX

® p3y4yeHUe cnoco0O0B OLIEHKU 3P (HEKTUBHOCTH NOpThenen

e cpaBHeHUE A(P(PEKTUBHOCTU MOJIENEH MPU NPUMEHEHUU Ha Pa3IUYHBIX
(PMHAHCOBBIX PHIHKAX.

OOBEKTOM HCCIEAOBAHMS SBIISAIOTCS METOABI MPOTHO3UPOBAHUS JOXOIHOCTEN
U pucka akTuBoB. [IpeameTom uccrnenoBanus siBisieTcst 3PEeKTUBHOCTh MPUMEHEHUS
MaTE€MAaTHUKO-CTaTUCTUYECKUX METOJIOB (DOPMHUPOBAHUS ONITUMATIBLHBIX OPT(]ENeH.

AKTyaabHOCTh PabOThl COCTOUT B TOM, YTO B YCJIOBHSIX HU3KHX JETO3UTHBIX
CTaBOK Ha MHUPOBOM PBIHKE BO3pPACTaET MOTPEOHOCTH B aJIEKBATHOM OLICHKE PUCKOB U
JOXOAHOCTU (DMHAHCOBBIX AKTHBOB, KOTOPBIE MPUHOCIT BBICOKMA JOXOA TMpH
3 PeKTUBHON CTpaTeruu pUCK-MEHEIKMeHTa. Ha ceromaHsmHuii JAeHb OMHCAHO
MHOKECTBO CTaTUCTUYECKO-MATEMATUYECKUX METOJOB U MOJENEH ONTUMHU3ALNH, HO
X ToyHas cepa MpUMEHEHHUs Ha pealbHBIX JAHHBIX OMMCaHAa MUHUMAJIBHO U M3
CYILLIECTBYIOIMX HAYYHBIX paOdOT TPYJHO U3YyUUTh MPOLIECC MPUMEHEHHUS.

B mnepBoii yactu paboThl ONUCAHBI KIACCUYECKHE MOJENHM ONTUMM3AINUU,
criocoObl OLICHKU JOXOAHOCTH U pHCKa akiui. Bo BTOpol dactu paboOThl OMKMCAHBI
HETPUBUAIBHBIE MOAXOABl K ONTUMHU3ALMM, TaKHEe KakK HCIOJb30BAHUE TEOpUU
HEYETKUX MHOXECTB M TE€HETHYECKOTO ajlroputMa. B Tperbeld 4YacTu omucaHo
MPaKTUYECKOE MPUMEHEHUE THOPUIHBIX METOAOB ONTHUMH3ALMKA WHBECTHUIIMOHHOIO
noptdesns Ha POCCUICKOM U aMepUKAaHCKOM (OHAOBBIX PhIHKAaX, a TAK)Ke MPUBEICHA
OLICHKa KayecTBa c(hOpMUPOBAHHBIX NOPT(eEei B CpaBHEHUU.
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AT'YJIBHAA XAPAKTAPBICTBIKA ITPAIIbI

[pama 3msmyae: 77 c., 4 mantonka, 34 tabminpl, 61 kpeiHina, 1 npeikiIanaHHe.

KirouaBbist  CIOBBI:  IHBECTBIIBIMHBI ~ MapTQenb, 3agadya  anThIMi3allbli,
naxonHacipb kamtoyHaid manepsl, ARCH / GARCH wmamdni, mepa pei3biki VaR,
TeHETBIYHBI aJTapbhITM, TIOPbIS HEJAKIaJHBIX MHOCTBAY, 3(eKThIYHACIh mapTQes,
napTdens akiplif, aMepbIKaHCK] (POHIABBI PhIHAK, PACiiicKi (POHIABBI PhIHAK.

MbhTa paboThl - amPHKa >(QEKThIYHACI MPBIMSHEHHS TiOpBITHBIX crocaday
dapmipaBaHHs anThIMalbHall CTPYKTYpHl 1HBECTHILbIIiHAra mapTdens Ha PO3HBIX
(iHaHCaABBIX pPBIHKAX ¥ MapayHaHHI.

3azaysl JacaeAaBaHHA:

* BBIBYUDHHE HeJaxomnay KJIACi4HbIX MaadJsy anTbIMi3albll

* BBIBYUDHHE PO3HBIX Criocaday aldHKI YaKaHail MPbIOBITKOBACL aKIIbIA

* BBIBYUIHHE criocalday aldHKI PhI3bIKi

* alicaHHE KOMIUIEKCHBIX criocaday (papMipaBaHHs anThIMalbHAl CTPYKTYpBI
naptdens

* MpP33EHTAlbIA NMPAKThIYHATA MPBIMSHEHHS TIOPBIAHBIX METaJay anTbIMi3allbll
Ha aMEpBIKAHCKIM 1 paceicKiM (POHIABBIX PbIHKAX

* BBIBYUIHHE criocaday alpHK1 3()eKThIYHACI 1HBECTHIUBIMHBIX HapTdesy

* mapayHaHHe 3(PEKThIYHACI MaJ3JIAy IPbI Y>KbIBaHHI HAa PO3HBIX PbIHKAX.

AO'exktaM JacnefaBaHHS  3'SYNAIONNA PO3HBIA METaAbl IparHa3aBaHHS
NpBIOBITKOBACIAY aKThIBay 1 Mepbl pbI3bIKi. [Ipaameram nacnenaBaHHs 3'syseriia
3(EeKThIYHACHH, TPHIMSAHEHHS MAaT3MaTbIKa-CTATBICTBIYHBIX MeETajgay 1 MaJaJsy
(dapmipaBaHHs alThIMAJIBHBIX NapT(eay KallTOYHBIX Marnep.

AKTyanpHacup Mpaunbl CKJIafaena y TbIM, IITO ¥ ICHYIOUbIX YMOBax HI3KIX
JPNA3ITHBIX CTAaBaK HA CYCBETHBIM PBIHKY Yy3pacTae marp30a ¥ aJdKBaTHAW aldHIbI
PBI3BIK 1 IPBIOBITKOBACL PHI3LIKOYHBIX (DIHAHCABBIX AKTHIBAY, SIKisl MOTYIb MIPBIHECIII
BBICOKI JaxoJ Mpbl YMOBE HasyHACLl 3(EKThIYHAl CTPATATIl PhI3bIKa-MEHEIKMEHTY.
Ha céuusamHi A3¢Hh amicaHa MHOCTBA CTaThICThIYHA-MATAIMATBIYHBIX MeTagay 1
MaJaIISly anThiMi3allbll, ajge 1X JakiaaHas cdepa NpPbBIMIHEHHS Ha PpPIajbHbIX
JAJ3€HbIX aricaHa MiHIMaJlbHA 1 3 ICHYIOUBIX apThIKYJIay 1 HABYKOBBIX paOOT HeNbra
BBIBYYBIIb MTPAIIC MPHIMSHEHHS.

VY mepmait yacTIbl Mpallbl amicaHbl KIaCidHbIS MRl anThIMi3allbli, CIIOCa0bI
alPHKI JaxoAHacii 1 pbI3bIKl (PIHAHCABBIX AaKThIBAY. Y JAPYyrodl 4acTubl pabOThI
amicaHbl HETPBIBISUIBHBISA TMAJIBIXOJBI J1a alTbIMi3allbli, TaKisl SIK BBIKAPHICTAHHE
THOPbIl HEJAKJIAIHBIX MHOCTBAY 1 TE€HEThIYHAra airapbiTMy. Y TpAUsSid YacTIbI
amicaHa  MpakTblYHae  MPBIMSHEHHE  TIOPBIAHBIX ~ METajnay  anThIMi3allbli
1HBECThIIbIIHAra napTdens Ha paciiicKiM 1 aMepbhIKaHCKIM (POHAABBIX pPHIHKAX, a
Takcama MpbIBEJ3€HA allPHKa siKacli cpapMaBaHbIX napTdesy ¥ napayHaHHI.
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GENERAL DESCRIPTION OF WORK

The work contains: 77 p., 4 figures, 34 tables, 61 sources, 1 application.

Key words: investment portfolio, optimization problem, security return,
ARCH/GARCH models, risk measure VaR, genetic algorithm, fuzzy set theory,
portfolio efficiency, stock portfolio, American stock market, Russian stock market.

The purpose of the work is to evaluate the effectiveness of the use of hybrid
methods of forming the optimal structure of an investment portfolio in various
financial markets in comparison.

Research objectives:

» studying the shortcomings of classical optimization models

» exploring different ways of assessing the expected return on stocks

* exploring ways to assess risk

* description of complex ways of forming the optimal portfolio structure

* presentation of the practical application of hybrid optimization methods in the
American and Russian stock markets

* study of methods for assessing the effectiveness of investment portfolios

» comparison of the effectiveness of models when applied in various financial
markets.

The object of the research is various methods for predicting asset returns and
risk measures. The subject of the research is the effectiveness of the use of
mathematical and statistical methods and models for the formation of optimal
portfolios of securities.

The relevance of the work lies in the fact that in the current conditions of low
deposit rates in the world market, there is an increasing need for an adequate
assessment of the risks and profitability of risky financial assets that can bring high
returns, provided there is an effective risk management strategy. To date, many
statistical-mathematical methods and optimization models have been described, but
their exact scope of application on real data is minimally described and often from
existing articles and scientific work cannot be studied the process of application
itself.

The first part of the work describes classical optimization models, methods for
assessing the profitability and risk of financial assets. In the second part of the work,
non-trivial approaches to optimization are described, such as the use of fuzzy set
theory and a genetic algorithm. The third part describes the practical application of
hybrid methods for optimizing an investment portfolio in the Russian and American
stock markets, and also provides an assessment of the quality of the formed portfolios
in comparison.



