BEJIOPYCCKHWM I'OCYJIAPCTBEHHBIN YHUBEPCUTET
DakyJbTeT NPUKJIATHOU MATEMATUKH M HH(POPMATHKH

Kadenpa Teopun BeposiTHOCTEH 1 MATEMATHYECKON CTATUCTUKH

AHHOTaUMA K JUILIOMHOU padoTe

HEKOTOPBIE METO/bI OIITUMAJIBHOI'O HOPT®EJIBHOI'O
HMHBECTUPOBAHUA

3anineB Aliekceil AHIpeeBUY

Hayunsiit pykoBoauTtens — noneHT kadeaps TBuUMC OIIMU,
KaHIuJaT (pU3MKO-MaTeMaTHYecKkux Hayk, Jlanmo Iletp Muxaiinosuu

2025



PE®EPAT

Junnomnasn paboma, 85 ctpannn, 21 pucynok, 12 tabnwui, 8 HCTOYHUKOB,
14 npunoxeHui.

Knwuesvte cnoea. IIOPTOEJIBHAA OIITUMU3ALINA, MOJIEJIb
MAPKOBUIIA, HAUBHAA JIMBEPCUDUKALINA 1/N,
KATIMTAJIU3AITMOHHO-B3BEIIEHHBIN I[TOPT®EJIb,
PEI'VJIAPU3OBAHHBIE  PETPECCHMUM  RIDGE W ELASTIC-NET,
COOTHOIEHUE  «JIOXOOAHOCTb / PUCK», OUT-OF-SAMPLE
TECTUPOBAHUE

Ob6vekm uccnedoeanus: MHBECTUIIUOHHBIC TTOPTQEITH.

Ilpeomem uccneoosanua: metonbl (GOPMHUPOBAHUS U OLEHKUA THOpTQens
(KTacCUYeCKHe, HAWBHBIE W  PETYSIPU30BAaHHBIC), WX YCTOWYMBOCTH Ha
necatuiieTHeM ropusonTte (2015-2025 rr.).

Ilenv pabompl: BBHIIOTHUTH CPABHUTEIBHBIN aHANW3 KIACCHYECKHUX
(MapkoBui, MVP), nauBnbix (1/N, cap-weighted) u coBpemennbix (Ridge,
Elastic-Net) moaxo0B K MOCTPOCHHIO MOPTHEIIS U ONMPEICIUTh, KaK YCIOKHECHHUES
MOJICNIN BIIUSET HA COOTHONICHHUE «IOXOJTHOCTD / PHCKY.

Memoowt uccneoosanusn: CTaTUCTUKO-MATEMAaTHUYECKOE MOAECIUPOBAHUE
(mean-variance ONTUMH3AIUsA); PErPECCHOHHBIN MpPOTrHO3 aoxoaHocTed (AR(1),
Ridge, Elastic-Net); BwrramcnurensHple 3KcnepuMmeHTHl B Python (yfinance,
pypfopt, sklearn); rpadudeckas Busyanuzanus u out-of-sample-tecr.

Pe3ynemamepr: TpOBEICHO CPaBHEHHE OLIEHKW CTOMMOCTH OIIIMOHOB IO
pPa3TUYHBIM MOJIETISIM, HCCIICOBAHO BJIMSHUE HEHOPMAIBHBIX paclpeeicHUN U
GyHKIMA TOTEph HAa WTOTOBYIO IICHY OMITMOHA. [IOCTpOeHBI BOCTIPOM3BOISIINC
nopTdenn Ha OCHOBE JTMHEHHOHN anmpOKCHMAIIU PeaTbHBIX PRIHOYHBIX JAHHBIX.

Oobaacmb npumenenus: ynpaBieHUE YaCTHBIMA U HHCTUTYITHOHATBHBIMU
noptdensamMu



PO®EPAT

Jovtnnomnas npaua, 85 craponak, 21 MamroHak,12 Ttadmin, 8 kpbHin, 14
MIPBIKJIAIAHHAY .

Knwuasvia cnoser: AIIDHKA KOIITY AIILBIEHA, ®IHAHCABBI
[HCTPYMEHT, MAJDJIb BJIDKA-IIOVJICA, BIHAMISAJIBHAS MAJIDJIb
KOKCA-POCA-PYBIHILITOMHA, BbIPABJISIOULI ITAPT®EJIh, ®YVHKIIbIA
KAPBICHACIII, JIHEMHAS ATTPAKCIMAIIBIS, POIPOCISL.

A6'ekm oacneoaeanns’. GiHaHCABBIS BHITBOPHBIS IHCTPYMEHTHI (AIIIbIEHB).

Ilpaomem oOacnedasannsa. MeTaabl aAlPHKI KOMITY amibléHay 3 yIiKaM
aca0JiBacIlsly PO3HBIX pa3MepKaBaHHSY MPBIOBITKOBACILY 0a3aBbIX AKTHIBAY 1 1X
3aJIeKHACII].

M>ma npaypl: TpaBecll TNapayHaIbHBI aHa3 KIACIYHBIX 1 CYYacCHBIX
MaJIISTY alPHKI KOIITY amibpl€Ha, JaciefaBalb yIUIbly HapMalibHara i iHmara aj
HapMaJibHara pa3MepKaBaHHSY 1 PO3HBIX (DYHKIIBIA CTpaT Ha alPHKY, a Takcama
plamizaBallb ampakciMalpllo amnmipléHay 3 jamaMoraid JIIHEWHBIX KaMOIHAIlbIH
0a3aBbIX aKThIBAY (BBIPAOJISAIOUBIX MapTdEsY).

Memaowt oOacnedasanna. aHaANITHIYHAC MajdsiBaHHE (Mag b bidka-
[oyn3a, OwHOMHMaNbHAsT Majdib), JiKaBbll Metanbl (Meran Montay-Kapina,
KOJIbKACHYIO 1HTATpaBaHHe), ParpaciiiHas aHami3, MaadJIsiBaHHE 3 BBIKAPHICTAHHEM
PO3HBIX pa3MepKaBaHHSY (JIorHOpMaibHOE, rama, [laparta, payHamepHae ¥ Kpy3e),
MeTansl anTeiMizanell 3 ¢yHkubeisiMi crpat (MSE, MAE 1 inm.), rpadiunas
Bi3yasTi3albls 1aJI3€HBIX 1 BBIHIKAY.

Buiniki: mpaBen3eHa mapayHaHHE alPHKI KOIITY amibli€éHay Ta PO3HBIX
MaJpIIsSIM, JlaciieilaBaHa YIuIbly HeHapMalbHBIX pa3MepKaBaHHsY 1 (yHKIBIN cTpaT
Ha BBIHIKOBYIO IaHy anipi€éHa. [laOynaBanbis BBITBOpUBIS MmapTdesi Ha acHOBE
JiHEHWHAH ampakciMallbli pPIaJIbHBIX PHIHKABBIX Ja3CHBIX.

Booénacuyv yycvieanna. anpHKa 1 XdIDKaBaHHE amibpiéHay, madynoBa
IHBECTHIIBIMHBIX CTPATATIH, KOJIBKACHBI aHAJI3 (hpiIHAHCABBIX PHIHKAY.



ABSTRACT

Graduate work, 85 pages, 20 figures, 12 tables, 8 sources, 14 applications

Key words: VALUATION OF OPTION VALUE, FINANCIAL
INSTRUMENT, BLACK-SCHOOLS MODEL, BINOMIAL COX-ROSS-
RUBINSTEIN MODEL, RESPONSIBLE PORTFOLIO, FUNCTION OF
FUNCTIONALITY, LINEAR APPROXIMATION, REGRESSION.

Object of study: financial derivative instruments (options).

Subject of study: methods of option valuation, taking into account the
peculiarities of different distributions of returns of underlying assets and their
dependence.

Objective: to carry out a comparative analysis of classical and modern
models of option valuation, to study the influence of normal and non-normal
distributions and different loss functions on the valuation, as well as to realize the
approximation of options using linear combinations of underlying assets
(reproducing portfolios).

Methods of research: analytical modeling (Black-Scholes model, binomial
model), numerical methods (Monte Carlo method, numerical integration),
regression analysis, modeling using different distributions (lognormal, gamma,
Pareto, uniform in a circle), optimization methods with loss functions (MSE,
MAE, etc.), graphical visualization of data and results.

Result: the comparison of option valuation using different models was
carried out, the influence of non-normal distributions and loss functions on the
final option price was investigated. Reproducing portfolios based on linear
approximation of real market data were constructed.

The field of application: option valuation and hedging, construction of
investment strategies, quantitative analysis of financial markets.



