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AHHOTAIIUAS

Junnomuas paboma exnouaem 52 cmpanuywl, 20 pucynkos, 5
mabauy, 42 ucmounuka.

Knouesvie cnoea. VALUE-AT-RISK, VIIPABJIEHUE
OUHAHCOBbBIMU PUCKAMU, GARCH-MO/IEJIN,
BOJIATUJILHOCTbD, BAJIIOTHBIU IIOPT®EJIb, ARMA, EGARCH,
MS-GARCH.

Obvexm uccredosanuss — OIHOJHEBHBIE JOXOJHOCTH KYpPCOB
RUB/BYN, USD/BYN u CNY/BYN 3a mepuoxny 2015-2025 rr.,
CUHTETHYECKHE KPEIUTHBIC MOPTHEIH.

Llenv pabomer — WuCCIEIOBAaHHWE METOJIOB KOHOMETPUUYECKOTO
IIPOTHO3UPOBaHUS (PMHAHCOBBIX PUCKOB Ha ocHOBe Mephl Value-at-Risk ¢
OpPUMEHEHUEM  MOJIENel  yCIIOBHOM  IeTEepPOCKETACTUYHOCTH  JUIS
OJIHOJHEBHBIX JJOXOJAHOCTEN BAJIIOTHBIX KYPCOB U MOpPT(deen.

Memoowvl  uccnedosanusi —  JeIbTa-HOPMAJbHBIM  METOJ,
ucropudeckoe moaenupoBanue, mojaeaun ARMA-GARCH, ARMA-RV,
EGARCH u MS-GARCH, a takxe craructudeckue Tecthl (ADF,
[anupo-Yuiika) u cpaBHUTEIBHBIN aHAIN3 MPOTHO3HONW TOUHOCTH.

Ilonyuennvie pezyromamol u Hosuszna: wMoaenb ARMA-RV
JEMOHCTPUPYET HAWIYUIIHE PE3YyJbTaThl C KOJIUYECTBOM IPEBBIIICHUIM
1.28% mnpu nmoBeputelbHOM ypoBHE 99%, 4TO OJMM3KO K TEOPETUYSCKH
0KUJIa€MBIM 1%. [IpakTnueckas 3HAYUMOCTD HUCCJIICIOBAHUS
MOJATBEPKIAACTCS CO3/IaHUEeM MPOrpaMMHOr0 Komiuiekca Ha Python,
aBTOMAaTU3MpYyoLIero pacuer Vak .

Jlocmosepnocme  mamepuanog u - pe3yibmamos  OUNJIOMHOU
pabomul.  JIOCTOBEPHOCTh  pe3yjbTaTOB oOecleueHa KOMILIEKCOM
cratuctuueckux TectoB (ADF-TecT Ha cranmonapHocTbh, TecT Illanupo-
VYunka Ha HOPMANBLHOCTH pacrpezesieHusi), Bepudukauen Moaenein Ha
pPa3IUYHBIX BPEMEHHBIX TIEPHOJAX K CPAaBHEHHEM C JTAJOHHBIMU
3HaueHusmMu RiskMetrics.

Obnacmy npumeneHusi — TOTYyYEHHBIE PE3YJIbTAThl MOTYT OBIThH
MpUMEHEHBI B OAHKOBCKOM CEKTOPE ISl pacueTa KaluTadbHbIX PE3EPBOB
cornacHo TpeOoBaHusim Basel III, mHBecTuiMoHHBIMU (OHIAMU TIPH
VOPABJICHUN BAJTIOTHBIMU PUCKaMH, a Takke pa3zpaboTumkamu (PUHTEX-
PELICHUMN.



AHATAILIBIS

Jvinnomunasn paboma yrkaouae 52 cmapouki, 20 manouxay, 5
maoniy, 42 KpviHiybl.

Knrouaswis CJ108bl. VALUE-AT-RISK, KIPABAHHE
OIHAHCABBIMI PBI3SBIKAMI, GARCH-MAJ/IDJII, BanauiibHaCIPb,
BAJIIOTHBI ITAPT®EJIb, ARMA, EGARCH, MS-GARCH.

Ab'ekm Oacneoasannss — aaHAA3EHHBIA JaxXOJHACII Kypcay
RUB/BYN, USD/BYN i1 CNY/BYN 3a mnepeiang 2015-2025 rr.,
CIHTATBIYHBIS KPAABITHBIS apTdei.

Mbma npaybsl — pacielaBaHHe MeETalay HKOHOMETPUUYECKOTO
nparHasaBaHHs (piHAHCABBIX PBI3BIK Ha acHOBe Mepwl Value-at-Risk 3
Y)KBIBAHHEM MaJIRIISTy YMOYHAN reTapackaaacThIYHACIl JJI aIHA3EHHBIX
IPBIOBITKOBACISY BATIOTHBIX Kypcay 1 napTdersy.

Memaowvl  Oacnedasannss ~—  JdPNbTa-HApMaJbHBI  METaj,
ricrappiuHae  MamiaBanHe, wMamiai ARMA-GARCH, ARMA-RV,
EGARCH 1 MS-GARCH, a Ttakcama ctaThicThIuHbII TICThI (ADF,
[Mamipa-Yinka) 1 napayHaabHbI aHAJI3 MPAarHo3Hal JaKiIaHACII].

Ampoimanvia eviniki i Hasizna: Mamdibe ARMA-RV mpamancTpye
HaWJIeNIIbIs BBIHIKI 3 KOJBKACITIO NepaBhIdHHAY 1.28% Mphl 1aBepHBIM
y3poyHi 99%, mro Omi3ka ga TIapaThiuHa 4yakaHbiM 1%. IlpakTbrunas
3HAYHACIIb JIaclieJJaBaHHs TalBAp/pKaelila CTBapIHHEM IparpaMHara
koMmIiekcy Ha Python, sxi ayramarsizye pasiik VaR.

Jlaxnaonacyv  mamapwvisinay i 6bIHIKAY ObINJIOMHAU  NPaAyb.
JlakitaiHacIb BBIHIKAY 3a0sicrieuaHa KOMIUIEKCAM CTaThICTBIYHBIX TACTAY
(ADF-1acT Ha cransisHapHaciib, TCT Lllamipa-VYiika Ha HapMaabHACIb
pa3MepKaBaHHs), BepbIPiKalbIsTii MaIdIISTy HAa PO3HBIX YacaBBIX MEPHISIax
1 mapayHaHHEM 3 3TaJOHHBIMI 3HaUHHIMI RiskMetrics.

Bobnacyv npvimsnennss — aTpbIMaHbIl BBIHIKI MOTYIb OBIIb
YVKBITBISL ¥ OaHKayCKIM CEKTaphl I Pa3iKy KamiTalbHBIX pA3epBay
srogHa 3 martpabaBanHsmi Basel III, iHBecThIbIiiHBIMI GOHAAMI TIPBI
KipaBaHHI BaJTIOTHBIMI PBI3bIKaMi, a TAKCaMa paclparoyrdbikaMi GiHTIX-
palLPHHSAY .



ANNOTATION
The thesis includes 52 pages, 20 figures, 5 tables, 42 sources.

Keywords: VALUE-AT-RISK, FINANCIAL RISK
MANAGEMENT, GARCH MODELS, VOLATILITY, CURRENCY
PORTFOLIO, ARMA, EGARCH, MS-GARCH.

The object of the study — one-day returns on RUB/BYN,
USD/BYN and CNY/BYN rates for the period 2015-2025, synthetic
credit portfolios.

The purpose of the work — to study the methods of econometric
forecasting of financial risks based on the Value-at-Risk measure using
conditional heteroscedasticity models for one-day returns on exchange
rates and portfolios.

The research methods — the delta-normal method, historical
modeling, ARMA-GARCH, ARMA-RV, EGARCH and MS-GARCH
models, as well as statistical tests (ADF, Shapiro-Wilk) and comparative
analysis of forecast accuracy.

The results obtained and novelty — the following new practically
significant results were obtained: the ARMA-RV model demonstrates the
best results with the number of excesses of 1.28% at a confidence level of
99%, which is close to the theoretically expected 1%. The practical
significance of the study is confirmed by the creation of a software
package in Python that automates the calculation of VaR.

Reliability of materials and results of the thesis. The reliability of
the results is ensured by a set of statistical tests (ADF test for stationarity,
Shapiro-Wilk test for normal distribution), verification of models over
different time periods and comparison with the RiskMetrics benchmark
values.

Scope — the obtained results can be applied in the banking sector
to calculate capital reserves in accordance with the requirements of Basel
I1l, by investment funds in managing currency risks, as well as by
developers of fintech solutions.



