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

Kadenpa Teopun BeposiTHOCTEH 1 MATEMATHYECKON CTATUCTUKH

AHHOTaNMS K JUILJIOMHOM padoTe

OLNEHMBAHUE ®UHAHCOBBIX IEPUBATUBOB

[lynenoB Bmagucnas AnexkceeBud

Hayunblii pykoBoauTens — qoueHT kadeapst TBUMC OIIMU,
KaHauaaT GU3NKo-MaTeMaTuYeckux Hayk, Jlanmo Iletp Muxaiinouy

2025



PE®EPAT

Jlunnomnan paboma, 52 crpanunsl, 20 pucynkoB, 15 wucrounukosn, 4
MIPYIIOKEHUS.

Knrouesvie cnoea. OLIEHKA CTOUMOCTHU OIILINOHA,
®MHAHCOBBIN NMHCTPYMEHT, MOJEJIb BJIDKA-IIIOVIICA,
BMMHOMMAJIBHA MOJEJIb KOKCA-POCCA-PYBUHIITENHA,
BOCITPOU3BOIAIININ I[TOPT®EJIb, OYHKILNA ITOJIE3HOCTH,
JIMHEMHAS AIIIIPOKCUMALIS, PETPECCH L.

Obvekm uccnedoeanusn: (HUHAHCOBBIE TPOU3BOJHBICE HHCTPYMEHTHI
(OTILIMOHBI).

Hpedmem UCC/1e006aAHUA: MCTOJAbI OICHKHN CTOMMOCTH OIIIMOHOB C y‘{éTOM
0COOEHHOCTEM Pa3JIMYHBIX pacnpez[eneHI/Iﬁ JIOXOQHOCTEH 0a30BBIX aKTHBOB M HMX
3aBUCHUMOCTHU.

Ilenv pabompl: TPOBECTH CPABHUTEIBHBIN aHAIU3 KIACCUYECKHUX U
COBPEMEHHBIX MOJEJNCH OIIEHKHM CTOMMOCTH OIIIMOHOB, HMCCJIEAOBAaTh BIIUSHUE
HOPMAJIBHOTO M OTJIWYHOIO OT HOPMAJILHOTO paclpeleseHuid W Pa3InyHbIX
GyHKIIUN TOTEPh Ha OIEHKY, a TAKXKE pealM30BaTh alMpPOKCUMAIIUIO OMIIUOHOB C
MOMOIILI0 JIMHEHHBIX KOMOMHAIMi 0a30BbIX aKTUBOB (BOCIPOM3BOJISIINX
noptdeneit).

Memoowl uccnedosanusn: aHAIUTUYECKOE MOJAENIUpoBaHue (Monenb biska—
[oyn3a, OGuMHOMHMAIbHAsT MOJENb), YHUCIEHHbIE MeToAbl (MeTton Monte-Kapio,
YUCJICHHOE WHTETPUPOBAHUE), PETPECCUOHHBIA aHAM3, MOJIETUPOBAHUE C
HCIIOJIb30BAaHUEM PA3JIMYHBIX paclpesesieHuil (JIorTHopMaibHOoe, ramma, [lapero,
paBHOMEPHOE B KpyTre), MeToIbl onTuMu3anuu ¢ Gyukmusmu noreps (MSE, MAE
U 1p.), Tpaduyeckas BU3yain3alus JTaHHBIX U PE3yIbTaTOB.

Pezynvmamepl: TPOBENCHO CPABHEHUE OLEHKM CTOMMOCTH OILMOHOB IIO
pa3IMYHBIM MOJEJSAM, HUCCIEAOBAHO BIMSHUE HEHOPMAJIBHBIX PacHpeleieHUuN U
GYHKIMI MOTeph Ha WTOTOBYIO IieHY omuuoHa. [locTpoeHsl BOCIPOU3BOISAIINE
noptdeny Ha OCHOBE JIMHEWHOMN allpOKCUMAIUU PEAIbHBIX PHIHOYHBIX JAaHHBIX.

Obaacmo npumenenus: OLCHKA N XCHKUPOBAHUC OIMIIMOHOB, IIOCTPOCHHUC
HMHBCCTHIIMOHHBIX CTpaTeFHfI, KOJIMYECTBCHHBIN aHAIN3 (I)I/IHaHCOBLIX PBIHKOB.



PODEPAT

Joinniomnas npaua, 52 craponki, 20 wmamonkay, 15 kpbiHin, 4
MIPBIKJIATaHHS.

Knwouasvia cnoser: AIIDHKA KOIITY AIILIBIEHA, ®IHAHCABBI
IHCTPYMEHT, MAJIDJIb BJIDKA-IIOVYJICA, BIHAMIAJIBHASL MAJIDJIb
KOKCA-POCA-PYBIHIITAMHA, BEIPABJIAIOYLI ITAPTOEJb, ®YHKIIBIA
KAPBICHACLII, JIIHEMHA I ATIPAKCIMALIBLS, POIPACIAL.

A6'exm dacnedasannsa: HiHaHCABBIS BRITBOPHBIS IHCTPYMEHTHI (amIIbIEHBI).

Ilpaomem oOacnedasannsa. MeTaabl aAlPHKI KOMITY amibliéHay 3 yIiKaM
aca0JiBacIlsly PO3HBIX pa3MepKaBaHHSY MPBIOBITKOBACIY 0a3aBbIX AKTHIBAY 1 1X
3aJIEKHACIII.

M>ma npaywl: TipaBecll TapayHalbHBl aHaI3 KIACIYHBIX 1 CYYaCHBIX
MaIdJIAY aldHKI KOINTY ammbléHa, JaciieaaBalnb YIUIbly HapMajibHara i iHmara ajn
HapMaJbHara pa3MepkaBaHHSY 1 PO3HBIX (DYHKIBIA CTpAaT Ha alPHKY, a Takcama
praiizaBallb ampakciMalpllo anipléHay 3 JanaMorail JIHEWHBIX KaMOIHAIIbINA
0a3aBbIX aKThIBAY (BBIPAOJISAIOUBIX MApTdEIY).

Memaowt oOacnedasanna. aHaNITHIYHAC MaJdNsiBaHHE (MamdIIb bidka-
[oyn3a, OwHOMHMaNbHAs Majdib), JiKaBbll Metanbl (Metan Montay-Kapina,
KOJIbKACHYIO 1HTATpaBaHHe), ParpaciiiHas aHami3, MaadJIsiBaHHE 3 BHIKAPHICTAHHEM
PO3HBIX pa3MepKaBaHHSY (JIorHOpMaibHOE, rama, [laparta, payHamepHae ¥ Kpy3e),
MeTansl anTeiMizanell 3 ¢yHkubisiMi crpatr (MSE, MAE 1 inm), rpadiunas
BI3yasli3allblsl 1aJ3€HbIX 1 BbIHIKAY .

Buiniki: mpaBen3eHa mapayHaHHE alPHKI KOIITY amibli€éHay Ta PO3HBIX
MaJpIISIM, JlaciieilaBaHa YIuIbly HEHapMalbHBIX pa3MepKaBaHHsY 1 GyHKIBIN cTpaT
Ha BBIHIKOBYIO IIaHy amnipi€éHa. [laOynaBaHbis BBITBOpUBIS mapTdeni Ha acHOBE
JiHEHHal anmpaKcIMallbll PIaJIbHBIX PHIHKABBIX J1a13€HbIX.

Boonacuv yyuceleannsa. ampHKAa 1 XdJDKaBaHHE amipiéHay, mnalyaoBa
IHBECTHIIBIMHBIX CTPATATIH, KOJIBKACHBI aHAJI3 (JiIHAHCABBIX PHIHKAY.



ABSTRACT
Graduate work, 52 pages, 20 figures, 15 sources, 4 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.



