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AHHoTauuA. [laHHasA cTaTbA MOCBALLEHA Pa3BUTUIO MaTeMaTUYeCKUX Modesnen
BOJTATUNIBHOCTU LeH Ha PUHAHCOBbLIX PbiHKaX C aKLLeHTOM Ha Modenax ceMenctea GARCH.
B cTatbe npennoXeHo paccMOTpeTh 3TV MOAENU C HOBOM TOUYKM 3peHUA: KaK PERYPPEHTHbIE,
a He aBToperpeccuoHHble. OCHOBHaA naenA 3aKlo4aeTcA B TOM, YTO 3KOHOMETpUYECKMe
Mogenu GARCH MoryT 6bITb MHTEpNpPeTUPOBaHbl Kak PeKyppeHTHbIe HeMPOCeTH, 0COBEeHHO
nocne BHeApeHUA GYHKLUMM aKTMBALMKN B ypaBHeHME OMHAMUKKN OUCMepcun. AKTyanbHOCTb
nccnenoBaHmna obycnoBneHa NOCTOAHHOM MOTPEBHOCTbIO B YNyYLUEHUU TOYHOCTM
MPOrHO3MPOBaHMA BOSIATUIBHOCTU LIEeH Ha COBPEMEHHbIX PUHAHCOBLIX PbIHKAX, 0CO6EHHO
B KOHTEKCTE POCCUNCKOM GUHAHCOBOM CUCTEMBI, FAe TOYHbIE MPOrHO3bl UFPAKOT KITI0YEBYHO
posib B NPUHATUN GUHAHCOBBIX pelleHui. Llenb nccnepoBaHmA — oueHKa BO3MOMKHOCTH
npenctasnenma mogenen GARCH B Buae peKyppeHTHbIX HeMpoceTer U OLeHKa MX
NPUMEHMMOCTU OJ1A NPOrHO3MPOBAHUA BOATUIIBHOCTM LLEH Ha POCCUMCKUX GUHAHCOBbIX
pblHKax. OcHoBHble 3afaun — pa3paboTKa M TeCTUPOBaHUE PeKYPPEHTHLIX HelpoceTew
Ha ocHoBe GARCH, 06beaMHALLNX NpenMyLLLeCTBA SKOHOMETPUYECKMX MoaeNelt U Modenei
MalUMHHOro oby4yeHnsa. B ctatbe npepnoxeHa Moandukauma cTaHgapTHOM MoLenu
GARCH - mogenb GARCH-RNN, KoTopana npeacTtaensaeT coboi pekyppeHTHYI0 HelpoceTb
C MHOIOMEpPHbIM CKPbITbIM COCTOAHMEM U QyHKUMen akTuBaunm ReLU. Mcnonb3oBaHHbIe
MeTofbl BK/OYAOT 3KOHOMETPUYECKUIA aHaM3 BOATUIbHOCTM LLeH U CpaBHEHWEe TOYHOCTH
ee MporHo3MpoBaHMA Ha OaHHbIX MoCKoBCKoM BUpHK € Ucnonb3oBaHueM mogenet GARCH
1 GARCH-RNN. Pe3ynbraTbl 3KCNEepMMEHTOB Ha YKa3aHHbIX OaHHbIX MoKa3sasnu, 4To Moaenb
GARCH-RNN obecneuynBaeT TOYHOCTb NPOrHO3a BONATUILHOCTU, COMOCTABUMYIO C TOYHOCTbIO
TpagumumoHHbix Mogenen GARCH. o pesynbTaTtam ucciefoBaHMA NOATBEPHKOEH NOTeHLMan
HOBOIo NoAxofa A/1A NPOrHO31poBaHMA BONATUILHOCTM Ha GUHAHCOBBIX pbiHKax B Poccuu,
OTKpbIBaA MNepPCrnexkTMBbI ANA yny4ylleHUA NPOrHo30B U NPUHATUA 060CHOBAHHbIX PeLLeHNi
Ha pbIHKe.
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Abstract. This paper is devoted to the development of mathematical models of stock price
volatility in financial markets, with a focus on the GARCH family models. The paper proposes
to consider these models from a new perspective: as recurrent rather than autoregressive.
The main idea is that GARCH econometric models can be interpreted as recurrent neural
networks, especially after introducing an activation function into the equation of variance
dynamics. The relevance of the study stems from the constant need to improve the accuracy
of volatility forecasting in modern financial markets, especially in the context of the Russian
financial system, where accurate forecasts play a key role in financial decision making. The
aim of the study is to evaluate the possibility of representing GARCH models in the form of
recurrent neural networks and to assess their applicability for volatility forecasting in Russian
financial markets. The main objectives are to develop and test recurrent neural networks
based on GARCH, combining the advantages of econometric models and machine learning
models. The article proposes a modification of the standard GARCH model called GARCH-
RNN, which is a recurrent neural network with multidimensional hidden state and the ReLU
activation function. The methods used include econometric analysis of stock price volatility
and comparison of forecast accuracy using Moscow Stock Exchange data with GARCH and
GARCH-RNN models. The results of experiments on said data showed that the GARCH-RNN
model provides volatility forecasting accuracy comparable to that of traditional GARCH models.
Results of the study confirmed the potential of the new approach for volatility forecasting on
financial markets in Russia, opening prospects for improving forecasts and making informed
decisions in the market.
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BeepeHne

OJICTTUPOBAHNE W IPOTHO3MPOBAHNE

BOJIATUJIBHOCTH PA3IUYHBIX TOKa3a-

Tenel (1eH, KypCcoB BaIIOT, HH(IIS-
M) — KJIACCHUYECKHE 3a/1a9l YIKOHOMETPHKH
BpeMEHHBIX psioB. [Ipennaraemsie uccre-
JOBATEJISIMU MOJICJTH BOJIATUILHOCTH HAXO0-
JSIT MHOXKECTBO TIPUMEHEHHI KaK Ha MpaK-
THKe, Tak 1 B Teopuu. [Ipu 3TOM mMonenu,
XOpOIIIO OMHCHIBAIOIINAE BOJATUIHHOCTD,
O0OBIYHO CITOCOOHBI XOPOIIO OTPaXxaTh
U JIpyTUe MEphI PUCKa, TAKHE KaK CTOUMOCTh

noJl puckoM (auri. Value at Risk, VaR). x
UCIIOJIb30BaHUE TIOMOTAET MPEABUACTH IKC-
TpeMalbHbIe 3HAYEHUS UCCIENYEMbIX IMO-
Kazaresiei (Hampumep, KaracTpouuecKue
MoTepH MpHU paboTe ¢ MOPTHEIIMHU IIEHHBIX
Oymar). PacueT BOMaTuiabHOCTH TAaKKe CIO-
COOCTBYET MOBBIIIEHHUIO JOXOAHOCTH TOPIO-
BbIX cTpareruii [10] U yTOYHEHHIO 1IEH OI-
unoHoB [11]. [loaTomy mMaremaTnueckoe Mo-
JIeJIMPOBAHKE BOJIATUIBHOCTH OCTAETCS aK-
TyaJbHOM 3a7a4eii, a pa3paboTKe Mojaee
U MCCJIEJOBAaHUIO UX CBOMCTB MOCBSIIEHO

MHCprMEHTaHbeIe cpeactsa B Mogenu n MeTogmkm

[31]



