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PEDEPAT

Huninmomuas pabota, 47 c., 17 puc., 3 tadi., 10 uCTOYHUKOB.

KnroueBbie CJIOBA! CTOXACTHUYECKHUE MOJEJIN, METO/]
MAKCUMAIJIBHOI'O  TIPABJOIIOAOBUA, METOJLT  HAUMEHBIINX
KBAJIPATOB, CIR, [IPOTHO3NPOBAHUME, PYTHON, IUCKPETU3ALIMAL.

O0beKT ucCIe0BaHMA: IPOrHO3UPOBAHNUE ITPOLIEHTHBIX CTABOK IPU IOMOIIHM
Mozenel mo kpeautam banka Poccum, mpegoctaBisieMbiM B pamMKax O€30T3bIBHBIX
KPEAUTHBIX JIMHUM.

Henb wuccieqoBaHusi: H3YYEHHE TEOPETUYECKHX OCHOB CTATHCTHYECKOTO
aHaJKM3a v MPOTrHO3UPOBaHUs ((MHAHCOBBIX BPEMEHHBIX PsiioB HAa ocHOBe Mojenu CIR,
a TaKKe Mpu moMoiu OubaroTek s3bika Python mokaszate 3¢ (ekTHBHOCTE TaHHBIX
MOJIEJIEN B YCIIOBHSIX PEAIbHOTO PHIHKA.

MeTtoabl HCCIeAOBAHMSA: METO/IBI CTATUCTUYECKOTO aHAJIN3a BPEMEHHBIX PAJIOB,
OLICHMBAHUS IAPaMETPOB MOJEIH, SKOHOMETPHUUECKOTO MPOTHO3UPOBAHHUS.

ITosry4yeHHBIE pe3yJIbTAaThI: UCCIIEI0BAHNE MI0KA3aJI0, YTO JJI1 IPOTHO3UPOBAHHUS
ctaBku LlenTpansHoro 6anka Poccun MoxxHO 3p(eKTUBHO HCoab30BaTh Mojenb CIR
(Cox-Ingersoll-Ross). Ha ocuoBe manubix ¢ 2016 mo 2024 roj ObLIM MOCTPOCHBI
MIPOTHO3bI, HaUMHAas ¢ cepennnsbl 2022 rona.

O0J1acTh BO3MOXKHOI0 NPAKTHYECKOr0 MNPUMEHEHHUsl: MOJECIUPOBAHUE H
IPOrHO3UPOBAHME HM3MEHEHHUS MPOLEHTHBIX CTaBOK B (UHAHCOBOM aHaJIU3E,
YIOPaBJIE€HUH PUCKAMU, CTPATErHYECKOM IJTAHUPOBAHUH.

ABTOp palOOThl MOATBEPXKIAaeT, YTO MPUBEAEHHBII B HEH pacyeTHO-
aHAJIMTUYECKUM MaTepuail NpaBWIBHO U OOBEKTHMBHO OTpPaXXaeT COCTOSHUE
UCCIIEyEMOTO IIPOLECCa, a BCE 3aUMCTBOBAaHHBIE W3 JIMTEPATYPHBIX U JPYTUX
MCTOYHUKOB TEOPETHUYECKHUE, METONOJOTHUYECKME M METOAMYECKHE IIOJIOKEHUS H
KOHIICTIIUU COIIPOBOKIAOTCS CCHIJIKAMHU HA UX aBTOPOB.

(moamuch cTyIeHTa)



PODEPAT

Heimiomuas pabora, 47 c., 17 main., 3 ta6in., 10 KpbIHiIL

KnrouaBbist CJIOBBI: CTOXACTBIYHBIA MAJIDJII, META/]
MAKCIMAJIBHAL JJABEPY, METAJI HAUMEHIIIBIX KBAJIPATAY, CIR,
[IPATHA3ABAHHE, ITITOHA, AZJTEOP ITPOBAYV.

AO'eKT nacjielaBaHHS: [ParHa3aBaHHE MPAIPHTHBIX CTaBaK 3 BBIKAPHICTAHHEM
MaJPJIY Ta KpaabslTax banka Pacii, sxis mpagacTayisitonia ¥ paMkax HE3BapOTHBIX
KPAABITHBIX JIHIN.

MbTa nacjienaBaHHs: BEIByUSHHE TIAPATHIUYHBIX ACHOY CTAaThICThIYHATA aHANI3y
1 mparHa3zaBaHHs (DiHAHCABBIX YACOBBIX pajakoy Ha acHoBe Mampii CIR, a takcama 3
BbIKapbIcTaHHEM O010miaTaK Python mnaka3Bae s(dexThIyHACHh TATHIX MaARIISy Ha
PAPATBHBIM PBIHKY.

Metaabl aaciaegaBaHHsI: METaJlbl CTAaTHICThIUHATA aHANI3y YAaCOBBIX PAIKOY,
aI[PHbBAIOYBI TAPAMETPHI MaJI3JI1, IKaHAMETPhIUYHAE TTparHa3aBaHHe.

ATpbIMaHbIAl BBIHIKi: JacielaBaHHe I[1akasaja, IITO [JIs TMparHa3aBaHHS
XyTKacll IPHTpajpHara 0anka Pacii BbI Moxkane 3)eKThIyHa BBIKAPBICTOYBALb MAI3J1b
CIR (Cox-Impersoll-Ross). 3sixom3siubl 3 mam3enbix 3 2016 ma 2024 roa, ObLii
na0y/1aBaHbl IPArHO3bl, MAYBIHAIOYRI 3 CAP3I31iHBI -2022,

Bo6aacubr MarybiMara mnNpakTblYHAra MNPbIMSHEHHS: MajdJgBaHHE 1
MparHa3aBaHHE 3MEHbI TPAIPHTHBIX CTaBakK Yy (iHAHCABBIM aHali3e, KipaBaHHI
PBI3BIKAMI, CTPATATIYHBIM IJIAHABAHHI.

A¥yTap mpaupl nanBsipAKae, WTO MPBIBEA3EHbI Yy €M pa3iaiKoBa-aHATITHIYHbI
MaTAIPBISI MpaBUTbHA 1 a0'€KThIYHA aJUTIOCTPOYBAae CTaH JIOCIEIHara mparpcy, a yce
3ama3bluyaHblsl 3 JITApaTypHBIX 1 IHIOBIX KPBIHIL TIAp3ThIYHbISA, METaAalaridyHbls i
METaIBIYHBIA TTaJaX HH1 1 KaHIPIIIBI CyIpaBajKaroIliia CriacblIkaMi Ha 1X ayTapay.

(monamic crymdHTA)



ABSTRACT

Degree paper, 47 pages, 17 pictures, 3 table, 10 sources.

Keywords: STOCHASTIC MODELS, MAXIMUM LIKELIHOOD METHOD,
LEAST SQUARES METHOD, CIR, PREDICTION, PYTHON, DISCRETIZATION.

Object of research: forecasting interest rates using models for Bank of Russia
loans provided under irrevocable credit lines.

Purpose of research: studying theoretical foundations of statistical analysis and
forecasting of financial time series on the basis of CIR model, as well as using Python
libraries to show the effectiveness of these models in real market conditions.

Research methods: methods of statistical analysis of time series, estimation of
model parameters, econometric forecasting.

The results obtained: the study showed that the CIR (Cox-Ingersoll-Ross) model
can be effectively used to forecast the Central Bank of Russia rate. On the basis of data
from 2016 to 2024, forecasts were built starting from mid-2022.

Area of possible practical application: interest rate modeling and forecasting in
financial analysis, risk management, and strategic planning.

The author of the work confirms that the computational and analytical material
presented in it correctly and objectively reproduces the picture of investigated process,
and all theoretical, methodological and methodological positions and concepts
borrowed from literary and other sources are accompanied by references to their
authors,
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