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MopeJib 3aBHCHMOCTH 00MEHHOI0 Kypca py0Jisi OT lieH Ha HedThb ¢

MAapKOBCKHUMHU MEPECKIIOYCHUAMU PEKUMOB

A.B. o6un', A.B. lllymuos>

AnHoTtanus: B pabote ucciemyercs 3aBUCUMOCTh OOMEHHOTO Kypca pyo:s k poutapy CILIA ot
MHUpPOBBIX 1I€H Ha He(Th C TOMOLIbI0 AaBTOPETPECCHOHHONW MOJEIN C MapKOBCKHUMH
NEPEKIIIOUEHUMHU peXUMOB. [Tokazano, uto Ha AHEBHBIX AaHHBIX 2009-2019 rr. 312 3aBUCUMOCTH
HauOoJiee aJleKBaTHO XapaKTEPU3YeTCsl TPEMsl peKUMaMH CO CIEIYIOIUMU OCOOCHHOCTIMHU: 1)
ciabas peakuusi OOMEHHOIO Kypca Ha IIOKH IIeHbl He(TH — HM3Kas yCJIOBHAs BOJATUIIBHOCTb
M3MEHEHUHN Kypca; 2) CUJIbHAs peaklds — yMEpPEHHas BOJATHIJIBHOCTh; 3) CHJIbHAsl peakuus —
BBICOKAsI BOJIATUIILHOCTh. Pex1M 3 0XBaThIBa€T KPU3UCHBIE IEPUOBI, KOTAA PYOJIb CYyLIECTBEHHO
ocnabusuics no otHoweHuo K fojutapy CILA. CocrosHue 1 siBisieTcs mpeo61aAaonim B Iepuo
JeMcTBUS peXUMa YIpaBJIsIeMOro BalIIOTHOTO Kypca 10 Hosa0psa 2014 r. Ilocne nepexona banka
Poccun k nnaBatonieMy oOMEHHOMY Kypcy U MHQUIALIMOHHOMY TapreTUpOBaHUIO peXuUM 1 cTai
cTabunpHO HabmoAaTbes ¢ utoinst 2017 roga. TOT pe3ynbTaT MOXKHO CBA3aTh ¢ BBeAeHUuEM B 2017-
M roJly HOBOTO OFOJKETHOT'O IPaBUIIa, CHUXKAIOILEr0 3aBUCUMOCTh OOMEHHOI'0 Kypca pyois oT
KosiebaHui 1ieH Ha HedTh. [lepexintoueHns Mex 1y pexkuMaMi MOJIENTd MOTJIN OBITh, KPOME TOTO,
00yCIIOBJIEHB! KOJIEOAHUSMU HEOIpPENEIeHHOCTH, U3MEPEHHON HMHJIEKCaMU T'€0NOJUTHYECKOIO
pHUCKa 1 HEONpeAEeIEHHOCTH B SKOHOMHUYECKOH nonutuke A Poccun. Takke B paboTe mokasaHo,
YTO TPEXPEKUMHASL MOJIENb C MAPKOBCKUMU NEPEKITIOYEHUSAMH I10 IIPEICKA3aTeIbHBIM CBOHCTBAM
IPEBOCXOJUT MOJIENU CITy4yailHOro OJy>KAaHus U JIMHEHHYI0 MOJeIb OOMEHHOTO Kypca pyoOss.
[IpennoxeHHass MOJAENb MOXET OBITh HCHOJb30BaHa UId WACHTU(UKALMKM JEHCTBYIOLIETO
pexrMa 0OMEHHOI'0 Kypca B peKMMe peallbHOI0 BPEMEHHM, CLIEHAPHOM OLIEHKH MOCIEICTBUM AJIs
Kypca pyOJsl Hpu anbTepPHATUBHBIX TPACKTOPHUAX IEH Ha He(Th, a TaKkXKe NpPU BHIPAOOTKE

CTparer uit XCIKUPOBAHUA BAJIIOTHBIX PUCKOB YaCTHBIM CCKTOPOM.
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Abstract: This paper examines the relationship between the Russian ruble/US dollar exchange
rate and global oil prices using autoregressive model with Markovian regime shifts. Empirical
analysis on daily data for 2009—2019 shows that exchange rate dynamics is best described by three
regimes, characterized as follows: 1) weak exchange rate reaction to oil price shocks — low
conditional volatility of exchange rate changes; 2) strong reaction — moderate volatility; 3) strong
reaction — high volatility. Regime 3 covers crisis periods, when ruble depreciated substantially.
Regime 1 prevailed during the period of managed exchange rate arrangement lasted until
November 2014. After adoption of a floating exchange rate and inflation targeting policy, regime
1 became regularly identified since mid-2017. This result can be attributed to the introduction in
2017 of a new budget rule, aimed to reduce dependence of exchange rate on oil price fluctuations.
Switches between regimes could also be due to fluctuations in the uncertainty measured by the
indices of geopolitical risk and economic policy uncertainty for Russia. It is also shown that the
model with three regimes outperforms the random walk and linear models of the ruble exchange
rate in an out-of-sample fit exercise. The proposed model can be used for identifying the current
exchange rate regime in real time, scenario analysis of the consequences for the ruble exchange
rate under alternative oil price trajectories, as well as in developing strategies for hedging currency
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1. BBenenue

[Ipencka3zyeMocTb, CTaOMIBHOCTh BAJIIOTHOTO Kypca HMeeT OoJbllioe 3HAueHue s
YCTOMYHMBOTO Pa3BUTHUS HAIMOHAIHLHOW 3KOHOMUKU. B cTpaHax, B KOTOPBIX 3KCHOPT TOTO WU
MHOTO BHU/Ia CBHIPbsI COCTABJISIET CYLIECTBEHHYIO JIOJI0 BHEIIHETOPrOBOTO O0OPOTa, BaTIOTHBIN
KypC B 3HAUWUTEIbHOW CTENEHU OIPENESETCSI MUPOBBIMU LIEHAMHU Ha ChIPbE: MPU UX POCTE
YBEJIMYUBACTCS MPUTOK HHOCTPAHHOM BajJIOThl B CTPaHy, PacTeT CIPOC Ha HAlUOHAJIbHYIO
BaJIOTY, YTO JAOJDKHO NPUBOAWTH K YKPEIUICHHIO HOMHHAIBHOIO OOMEHHOro Kypca, eciu
[EHTPAJIbHBIA 0aHK 3TOMY HE INPENATCTBYET 3a CUeT MHTEepPBeHUMU. B nurepatype B KauecTBe
KJIFOUEBBIX TEOPETHUYECKUX KAHAJIOB BIIMSIHUSI MHPOBBIX CHIPHEBBIX IIEH HA OOMEHHBIE KYpPChI
CTPaH-’KCIOPTEPOB CHIPBS BBIICISIFOTCS KaHAJI YCIOBHM TOPrOBIU (M3MEHEHHE OTHOCHUTEIBbHBIX
[EH TOPryeMbIX W HETOPTyeMbIX TOBApOB) M KaHAI IepepacipeneseHuss OorarcrBa u
nepebarancupoBku moprdeneit akruBoB (cMm. Golub, 1983; Chen, Rogoff, 2003). 3rauumoctb
BO3JICUCTBUSI M3MEHEHHUs CHIPHEBBIX II€H HAa HOMHHAJIbHBIE OOMEHHBIE KYypChl JUIsl CTpaH-
9KCIIOPTEPOB CHIPbs BBHISBICHA BO MHOXECTBE SMIIMPUYECKHX HCCIEAOBAHUN (CM., Hampumep,
Chen, 2002; Ferraro et al. 2015).

B nacrosmieil pabote Mbl 3a/1aeMcsi BOIIPOCOM O XapaKTepe 3aBUCUMOCTH HOMHHAJIBHOTO
Kypca pyOJisi OT IIeH Ha He(Th - BakHelIIero (pakropa BHEIIHEIKOHOMHYECKHUX YCIOBUN IS
Poccun - Ha JaHHBIX JHEBHOHM YAaCTOTHOCTH®, a TaKXKe AaHAIM3UPyeM, sBISETCA 1M OTa
3aBUCUMOCTh MHBAapUAHTHOM BO BPEMEHHU, WJIM HA HUCTOPHUYECKUX JTAHHBIX MOKHO BBIIEIUTH
NepUobl, KOTJa BO3/1eHCTBHE HEPTAHBIX IIEeH Ha 0OMEHHBIN KypC CYIIECTBEHHO MEHSIOCH.

Jlia aHanu3a JUHAMHKKA OOMEHHOIO Kypca Mbl HCHOJIB3YEM MOJENb C MapKOBCKUMHU
NEPEKITIOUYEHUSIMI PEKUMOB (COCTOSIHMI), B KOTOPOM NEpeMEeHHas COCTOSHUS YIpaBIsIeTCs
CKpbITOM 1enblo MapkoBa nepBoro nopsiaka (Goldfeld, Quandt, 1973). Ilo cpaBHeHuto ¢
M3BECTHBIMU HEIMHEWHBIMM MOJEISIMM C 3aJlaHHBIMM MOMEHTaMHU CIBUTa IapaMeTpoB U C
3aJJaHHBIMA TIOPOTOBBIMH 3HAYEHHUSIMH METOJUKAa MAapKOBCKHUX MEPEKIIOUEHUN COCTOSHUMN
ABIIsIeTCS Oosee THOKOM, T.K. Ki1accu(UKamms pexXKMMOB B HEll IMeeT BEPOATHOCTHBIN XapakTep 1
ompezensercs naHHbIME. [locne BpIxo/1a MOTyYUBIIEH ITUPOKOE MPU3HAHUE MTMOHEPCKON PabOTHI
(Hamilton, 1989), mocesimennoit uaentuduxamun (a3 omsnec-nmkinoB B CIIA, paznuanbie
BapHaHThl MAapKOBCKUX MOJIENEeH YCIENIHO MPUMEHSIOTCS B NPUIOKEHUSAX [UId aHalu3a

MHOXCECTBA MAKPOSKOHOMUYCCKUX U q)HHaHCOBBIX IMOKa3aTeNei.

5 Jlnsg ydera KoneOaHHMi ¢ OYEHb HM3KOH YaCTOTOM CIIEHOBANO Obl BIMAHME LEH He(TH HA DKOHOMHKY
aHAIM3UPOBATh, OIIMPASICh HA CTPYKTYPHBIE MOJIEH SKOHOMUKH. OTHAKO 3TOT aCIIeKT HE pacCMaTpPUBAETCS
B JJAHHOM CTaTbe U MOXKET CTaTh MPEIMETOM NaJbHEHIIINX UCCIICIOBaHUM.

3



MonenpoBaHUI0 HOMHHAJIBHBIX OOMEHHBIX KYpCOB MOCBSILIEHO OOIIUPHOE KOJIHYECTBO
Hay4YHbIX HCCIJIEIOBAHUU. B KadyecTBE MPUMEPOB KIACCUYECKUX TEOPETUUECKUX HUCCIEAOBAHUN
MoxHO mpuBectd pabotel (Frenkel, 1976; Mussa, 1982), B KOTOpbIX pa3pabarbiBaeTcs
MOHETapHas MOJIelb ¢ a0COJIOTHO THOKMMH IieHaMu, monaenb JlopuOyma (Dornbush, 1976) ¢
s dexToM «rmepeneray HOMHUHAIBHOTO OOMEHHOTO Kypca, B KOTOPOMl BBOJUTCS HeaOCONIOTHAS
rubkocTh 11eH, moaens Ob6crdensaa-Porosa (Obstfeld, Rogoff, 1995) ¢ mukpoobocHoBaHUIMH,
JMHAMUKA MAaKpOIKOHOMHUYECKOM CHCTEMBI B KOTOPOW BBIBOJUTCA W3 ONTUMHU3ALMOHHON
JIeATeTLHOCTH SKOHOMUYECKUX areHToB. B padotax (Gali, Monacelli, 2005; Devereux et al., 2006)
AQHAIM3UPYIOTCS ONTUMAJIBHBIE PEXHUMBl JEHE)KHO-KPEAUTHONM U BaJIOTHOW MOJIUTUKU. B
HacCTOsIICH cTaThe, cienys padote (Ferraro et al., 2015), MbI mpuiep>kuBaeMcsi HE CTPYKTYPHOTO
MoAXoAa K OINMCAaHUIO JIMHAMHKKA HOMHHAJIBHOIO OOMEHHOTO Kypca, a CTPOMM TPOCTYIO
ABTOPErPECCHOHHYIO MOJIEINb B MpuBeAeHHON popme. Tak, coBpeMeHHbIE MAKPOIKOHOMUYECKUE
DSGE (Dynamic Stochastic General Equilibrium) moaenu o6bI9HO JOT-IMHEAPU3YIOTCS. OKOJIO
YCTOMYMBOTO JIOJITOCPOYHOTO PABHOBECHS, U TIOCIIC IPUMEHEHHUSI METOJIOB Pa3PEIICHUS] CUCTEMBI
JTUHEHHBIX YpaBHEHUH C panroHANbHBIMU oxuaanusmMu DSGE-monenn npruoOperaroT mpocTyro
npuBeneHHYI0 (OopMy BEKTOpHON aBToperpeccuu. Ilapamerpsl B mpuBeneHHou (opme OymyT
OTpEAENAThCA KaK CTPYKTYpHBIMU TapaMeTpaMH HCXOIHOW TEOpEeTUYECKOW MOJeNH, TaK W
PEXKUMOM IKOHOMHYECKON TOJUTUKH — TPU U3MEHEHHH PEXUMa dKOHOMHUYECKON TOJUTHUKH
OyIyT MEHATHCS U KPOCC-KOPPEISIITUOHHBIE B3aMMOCBSI3M MEXAY MaKpPOIKOHOMHYECKUMU
MOKa3aTeNsIMU.

Taxum 06pa3om, B HacTOIIEH paboTe 1eraeTcs MOMbITKA YIOBUTH KaKHe-TH00 U3MEHEHUS
napamMeTpoB CTPYKTYPHOU TEOPETHUECKOM MOJENH, OMpPEACNIeMbIX, HAIpUMep, KOHKPETHBIM
PEXKUMOM SKOHOMHUYECKOW TMOJMTHK, HAa OCHOBE HWJCHTU(PHKAIMA HM3MEHEHHUU BO BPEMEHH
napaMeTpoB MOJeNu B TpuBeAeHHOH ¢opme. [loctpoenne monenu B MpHUBEACHHOH (opme
OMNPABAAHO JJIsI PELIEHHS BONPOCOB MO3UTMBHOIO HKOHOMHUYECKOTO aHanu3a. [IpemnoxeHHas
MOJIeNIb MOXKET OBITh WCIIOIb30BaHA JJII UACHTU(UKAIIMU JIEWCTBYIOMIETO PEXHUMa OOMEHHOTO
Kypca B PEXHME peajbHOTO BPEMEHH, CIICHAPHON OIEHKH IOCIEACTBUI 711 HOMHUHAIBLHOTO
00MEHHOT0 Kypca U aIbTEePHATUBHBIX TPACKTOPHSIX IIEH Ha He(Th, YTO, B CBOIO OYEPElb, TAKKE
UMEET LIEHHOCTh I TIPOTHO3HPOBAHUS UHMISAIUU MOTPEOUTENHCKUX IIEH B paMKaxX HalWYHs
s¢dekra nepeHoca 0OMEHHOTO Kypca B IIEHbI, a TAKXKe MPU BbIpaOOTKe CTPAaTEruil XeIKUpOBaHUs
BAIIIOTHBIX PHUCKOB YaCTHBIM CeKTOpoM. OJHAKO IIEHHOCTb JAaHHOW MOJETH JJIA PEeHIeHUs
BOIIPOCOB HOPMATHBHOTO SKOHOMHUYECKOI'O aHANIM3a, TAKUX KaK HaXOXIACHUE «ONTHUMaIbHOTO»
3HaUEHUsI HOMUHAIILHOTO 0OMEHHOTO0 Kypca, orpaHudeHa. JlJis oTBeTa Ha BOPOCHl HOPMATHUBHOTO

aHaJIM3a HEOOXOAUMO MOCTpOeHUE 00JIee CII0KHBIX CTPYKTYPHBIX MOJETEH.



2. JlaHHbIE HCCJIeI0OBAHNS

B sxoHOMETpHUECKOM aHaM3€ HACTOALICH PabOThI MCIOIB3YIOTCS THEBHBIC JaHHBIC TI0
00MeHHOMY KypcCy U lieHe Ha HedTh 3a nnepuof ¢ 1 saBaps 2009 r. o 30 HosiOps 2019 r. Beibop
JIEBOM I'paHULIbl MHTEpBaJla HAOJI0IeHU 00YyCIOBIIEH TeM, YTO B O0jiee paHHUI epuoi OypHOTro
pocta 1ieH Ha HeTh 2004-2008 rT. HOMUHAIBHBIA Kypc pyOsst MEHsIICS OueHb ci1abo, T.K. baHk
Poccun B nensix moaep kaHusi KOHKYPEHTOCIIOCOOHOCTH OTEUECTBEHHOTO MPOU3BOCTBA AKTUBHO
MPOTUBOICHCTBOBAN YKPEIUICHUIO PYyOJIs, OCYLIECTBIISIsI MacliTaOHble 3aKylKd HWHOCTpPaHHOU
BaJIIOTHI HA BHYTPEHHEM BamrOTHOM pbiHke (Ilectosa, 2017).

OOMeHHBII Kypc er; onpejensercss Kak IeHa 3aKpbITHs®

topros aomiapom CIIA 3a
poccuiickue pyonu ¢ pacueramu ‘3aBTpa”’ Ha MOCKOBCKOW OWpike, U3MEPEHHAs B PyOIsiX 3a
nomnap (Mcrounuk naHHbix: Bloomberg).” B kauecTBe nepeMeHHON ILeHbl HeTH Oepercs
pacueTHas 1eHa (plouepca Ha HepTh Mapku Brent® (B mommapax CIIIA 3a 6appens HedTn),
brent;, Ha MeXKOHTHHEHTaJIbHOU Oupke (MCTOYHMK HaHHBIX: Bloomberg). B wuroromyio
BBIOOpPKY, cocTosAlryo u3 2704 HaOmoneHuid, HE BXOIAT BBIXOJHBIC U MPA3THUYHBIC THH, B

KOTOpBIE TOPTY HA TOM HJTM HHOM PBIHKE HE MPOBOAWINCE. [ padmku nepeMeHHbIX IIeHbI Ha HEPTh

1 0OMEHHOT0 Kypca Ipe/ICTaBICHbI Ha pHcC. 1.

623:50 110 MOCKOBCKOMY BPEMEHH.
7 Kak anbTepHATUBHBIA BapHaHT MMEPEMEHHON OOMEHHOTO Kypca Mbl TaKKe PaCCMOTPENH KOTHPOBKH
3aKpBITUS U1 BaroTHOH napsl gosuap CLIA-poccuiickuii pyOnb Ha peiHKe forex, rie TOpr mpoBOIsSTCS
u BO Bpemsi poccuiickux npa3zaHukoB (Mcrounuk manasix: MK ®unam). PesynpTaThl 4YuCICHHOIrO
MOJICJIUPOBAHHUS IIPU TaKOM 3aMEHE IIPAKTHUECKH HE MEHSIOTCH.
8 Pacuernas nena (settlement price) onpeenseTcs Kak CpeHEB3BEIIEHHAs IeHa (hIOYEPCHBIX CIEIOK B
JBYXMUHYTHBIA nieproa 19:28-19:30 no JT0HAOHCKOMY BpEMEHHU.
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Puc. 1. [IneBubie koTupoBku oOMeHHOro kypca USDRUB (1mpaBast ock) U 11€HbI Ha He()Th MapKu
Brent (;ieBast och).

3. Cnenuduxauus Moaean

JlnHammyeckasi 3aBUCUMOCTh OOMEHHOT0 Kypca py0Jist OT HETSHBIX LIEH MOJICITUPYETCS B
IPEOJIOKEHNH, YTO LIEHbI Ha HE(PTh 3K30T€HHBI 10 OTHOILIEHUIO K MaJIOW OTKPBITON POCCUNCKON
sKoHOMHKE. TOr/Ia, yYUTHIBAs BO3MOKHYIO HETMHEHHOCTH 3aBUCHMOCTEH, TMHAMUKY BAJTFOTHOTO
Kypca MOXXHO OIHKCaTh C [OMOIIBI aBTOPETPECCHOHHOW MOJEIH C MapKOBCKHMH
HEePEKIIOYCHUSIMA K peXUMOB, Bce KO3(D(MHUIMEHTHI KOTOPOl MOTYT MEHSTHCS IPH CMCHE
COCTOSIHMIA:

Aln(er;) = consty, + Yo al, Aln(er;_;) + Z?:oﬁsjt Aln(brent,_;) + o6, (1)
rzie §; — HeHaOrotaeMasi IepeMeHHast pe)knuMa MOJIeNId B MOMEHT BpeMeHH ¢ (sy € {1,2,...,K}), p
M ¢ — KOJIMYECTBO JIATOB MPHUPANICHHH 0OMEHHOTO Kypca W IeHBI He()TH COOTBETCTBEHHO, £t —
HE3aBUCHUMBIC HOPMAIBHO PpaCIpe/Ie/ieHHbIE CAyYaiHble BEIMYMHBI C HYJIEBBIM CPEITHUM
3HA4YEHMEM M €IMHUYHON NUCIIEpCHEH, Js, — 3aBUCAIIEE OT PEKUMA CTAHIAPTHOE OTKIOHEHHE
om6ok. HenabmroraeMblii CTOXaCTUYECKHIA MPOIECC TeHEPALMU PEKUMOB SIBIISICTCSI MAPKOBCKOM
IETTBI0 TIEPBOTO MOPSIKA C MTOCTOSIHHBIME BEPOSITHOCTSIMH TEPEX0/Ia M3 COCTOSIHUS [ B MOMEHT
BpemeHu (t-1) B cocTosiHue j B MOMEHT t: P(s; = j|s;—q = 1) = p;j, p;j > 0. IlockombKy 110
OIIPEICTICHUIO Z;{:opi i =1 (i €{1,2,..,K}), mapkoBckas nemb xapaxrtepusyercs K(K — 1)

napaMeTpamu MepexoaHbIX BEPOSITHOCTEH.



Bekrop mapamerpoB monenu (1) @ = {const, a, 5, 6, P} oneHuBaeTcs ¢ MOMOIIBIO

UTEPATHBHOM MPOLEAYPhl MAKCUMH3AIMH JOraprupMuyeckoit GyHKIUN TPaBAONO00US:

Lr(0) = X1 In{Xi, P(s¢ = ille—1,0) - f(Aln(ery)|s, = i, I,_y1, 0)},
rae I.1 — wHGOPMAIMOHHOE MHOXKECTBO MOMEHTa BpeMmeH: (t-1), P(-|:) — peKypcHUBHO
paccuuThIBaeMasl yCIOBHAsI BEPOATHOCTb pexXuMa, U f(* | ) — yClIOBHas rayccoBCKasi IUIOTHOCTh
pacnpenenenuss Aln(er;). B wucronb3yeMoM HaMH 3KOHOMETpHYECKOM Itakere EViews s
HaXOXJCHUSA ONTHMyMa TMpHUMEHseTcs anroput™Mm bpoiinena-®neruepa-I onbagapba-1LllanHo
(BFGS).

Jlnst BeIOOpa KoMuecTBa JIaroB (p U ¢g) M 4mcia pexxumMoB (K) B aBTOpErpecCHOHHON
monenu (1) (Bkimrouas usMHeWHbIM Bapuant K = 1) Mbl ucnosb3yeM OaliecOBCKUI
uHdopMaruonHbli kputepuii (BIC). ns kaxkaoro K OT OJHOIO A0 TpeX’ MMHHUMYM 3TOTO
WH(OPMALIMOHHOTO KPUTEpUS JIOCTUTaeTcsl B CHEHU(PUKAUMU C OJHOW 3ama3iblBarolleit
pa3HOCThI0 OOMEHHOTO Kypca U MepBOil pasHOCThIO HePTsAHBIX IeH (p = 1, ¢ = 0). B aroit
cnenuukanuu 1Mo 0alleCOBCKOMY KPHUTEPHUIO JBYXPEKMMHAs MOJENb IPEANOYTHTEIbHEES
JUHEHMHON, a TpexpexXUMHass MOJENIb IPEBOCXOAUT JABYXPEKUMHYIO. OTOT  BBIBOJ
MOJTBEPKIAeTCs TaKKe UCIoNib30oBaHueM J-tecta J[aBuncona-MakkuHHoHa. B Hem mozaenu ¢ K1

u K2 pexumamu (K1 < K2) cONOCTAaBIAIOTCS HA OCHOBE PErPECCHU IPHPAIICHHUS 0OMEHHOTO
Kypca Ha ero NpOTHO3Hble 3HaueHns B obenx Mmoxmemsix, Aln(er,)®D u Aln(er,)*?,
paCCIII/ITI)IBaeMLIe C TIIOMOIIBKO CIJAXCHHBIX BepOHTHOCTefI pe>KI/IM0B10, nu KOHCTaHTy C
OFp AHNYCHUCM.:

Aln(er,) = ¢ + (1 — a)Aln(er,)®V + qAln(er,)®? + &,.

Ecmu onenennsle napameTps! ¢ U (1 — a) COBMECTHO CTAaTHCTHYECKH HE3HAYMMBI, TO
Mozienb ¢ K2 peXnMaMy CuHTaeTcs Goee MPeanodTUTENBHOMN, YeM MOJIETh C YHUCIIOM PEKUMOB
K1. TIpencraBnennsie B Tabn. | pe3ynsTaThl J-TECTOB IS PasHBIX Map Mojeneil aHaTOTHYHbI
BBLIBOJAM, IIOJYYEHHLIM Ha OCHOBE O0aleCOBCKOTO0 HMH(MOPMALMOHHOIO KPHUTEPHS: IMHEHHAas
MOJIENb XYXK€e MOJETEN ¢ MAapKOBCKUMH TIEPEKITFOUEHUSIMH PEXUMOB; TPEXPEKUMHAS MOJIEIb

MS(3) npennoururenbHee ABYXpeKUMHOM MS(2).

° BoJibliiee KOJIMYECTBO PEKUMOB MBI HE PACCMATPUBAEM BCIIEICTBHIE YMCIEHHBIX POOJIEM C HAXOXKIEHUEM
r100aJIbHOr0 MakCUMyMa (DYHKIIMH [TPaBIOIOI00HS.
10 Crnaxennas BepoatHocts P(s; = i|l;) — ONTHMAIBHBIA IPOTHO3 Sy =i C HCHOIB30BAHUEM
MH(QOPMALUH MO MOJIHOH BbIOOpKE 7.
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Tabsmua 1. Pe3ynbrats! J-TeCTOB U1l BEIOOpA KOJNYECTBA PEXKUMOB B MOJIEIH OOMEHHOTO
Kypca ¢ unciaoM JaroBp=1ug=0

CpaBHUBaeMbIe MOJEIHN OrueHka ¢ Onenxka (1-a) P-3nauenue

Jlunetinas u MS(2) 5.53E-09 -0.1822 0.535
(0.0002) (0.1654)

Jlunetinas u MS(3) -4.15E-08 -0.2037 0.348
(0.0002) (0.1581)

MS(2) u MS(3) -3.20E-08 0.063 0.94
(0.0002) (0.2175)

[Ipumeuanue: B ckoOkax nmpuBeIeHbI CTaHAApTHBIE OMOKK B popMe Yaiita. B mociennem
croiibue — P-3nauenust TectoB Banba Ha COBMECTHYIO HE3HAYMMOCTH NTapameTpoB ¢ u (1—a).

4. JKoHOMeTpUYECKH e OIleHKH

Pe3ynbrathl orieHHBaHMs BEHIOpAHHOM aBTOperpeccCuoHHO Mojeni (1) ¢ TpeMs pexxumMamMu
U TayOuHON 3amazapiBaHus p = 1 u g = 0 mpencrasiensl B Tabn. 2. M3 Hee BHIHO, 4YTO
€AMHCTBEHHBIM OOIIMM /i1 BCEX PEXKHUMOB pE3yJNbTaTOM  SIBJISETCS HE3HAYMMOCTh
KOO(QQHUIMEHTOB TpH 3ama3[bIBAIONICH pa3HOCTH OOMEHHOTO Kypca. MOXKHO BBIJICITUTH
CIeyIOIINe XapaKTepHble 0COOCHHOCTH COCTOSIHUI MOJIETH.

Bo-nepBbIX, Kak IMOKa3bIBAIOT OLIEHKH CTAaHAAPTHOTO OTKJIOHEHHUS OMIMOOK, YCIOBHAS
BOJIATUJILHOCTh U3MEHEHUN 0OMEHHOr0 Kypca py0sisi BO BTOpoM pexkuMe B 1.8 pasa Bblllie, 4eM B
MEepPBOM, a B TPEThEM pexkuMe — B 3.2 pasa 0oJible, 4eM BO BTOPOM. 3HAYUMOCTh ATUX OTIUYUHN
PEKMMOB II0 BEJIIMYMHE BOJIATUIBHOCTU IOATBEPXKAAETCSA pe3ynbTaTaMU TecTOB Banbna Ha
PaBEHCTBO OLIEHOK MapaMeTPOB B Pa3HbIX COCTOSHUAX Mojienu (Tadum. 3).

Bo-BTOpBIX, 3HaUNMBbIE OTpULIATEIbHBIE KO (DULIMEHTHI IPU MPUPALICHUH LIEHbI Ha HE(PTH
B peXUMax 2 1 3 110 aOCOIIOTHON BeIMYMHE 00Jiee YEM B TPU pa3a MPEBBIIIAI0OT COOTBETCTBYIOIIUN
KO3 PUILIMEHT B peXHUME B pexXUMe 1, MpuyeM runore3a o paBeHCTBE KOA(PPHUIIMEHTOB B peKUMax
2 (3) u 1 oTBepraercs, a B pexxuMax 2 1 3 — HeT.

B-Tperbux, pexum 3 oTaM4aeTcsi OT NEPBBIX JBYX PEKUMOB TEM, YTO B HEM KOHCTAHTa
MOJIOXKUTENbHA W 3HauMMa Ha 10%-HOM ypoBHE. DTOT pe3ysbTaT, O3HAYAIONIUN ociabiieHue
pyOsst B cpeHEM B pEeXHMME 3, MOKHO OOBSICHUTH TEM, YTO OYEHb BBICOKAS BOJIATUIILHOCTH
pEeKHMMa SBISETCSI XapaKTEPHBIM MPU3HAKOM “‘MEJIBEXBET0” phIHKA aKTHBa (B JAHHOM cCllydae

p}/6ﬂ${), B KOTOPOM JOXOOHOCTH dKTHBA OTPpULATCIIbHA.



Tadauna 2. Pe3ynbTarhl OlICHUBAaHUS MOJIETH OOMEHHOTO Kypca

[TapameTp Pexum 1 Pexxum 2 Pexxum 3
Aln(ery_) -0.0059 0.0242 0.0285
(0.0272) (0.0273) (0.0855)
Aln(brent,) -0.1056%** -0.2996%*** -0.3345%%*
(0.0078) (0.0163) (0.0771)
const -0.0001 0.0002 0.0043*
(0.0001) (0.0003) (0.0025)
o 0.0048*** 0.0085%** 0.02771%%%
(0.0001) (0.0003) (0.0021)
P11 0.9775%%**
(0.0054)
P12 0.0207%#**
(0.0054)
D22 0.9575%%*
(0.0094)
P21 0.035%**
(0.0088)
P33 0.9227 #**
(0.0333)
P32 0.0779%%*
(0.0333)
Yucno HaOmro1eHui 2702
Log likelihood 9635.779
Kpurepuii Axkauke (AIC) -7.119
Kpurepuii [l1Bapna (BIC) -7.08

[Tpumeuanue: *, **, *** — sgaynmocts Ha 10, 5 u 1%-HOM ypoBHE. B ckoOkax npuBeaeHbI
CTaHJapTHBIE OIMINOKU.

Ta6auua 3. Pesynbrarsl TecToB Banbia Ha paBeHCTBO KOG GUIIMEHTOB MTPU OJTHOU U TOH Xke
MIEPEMEHHOM B PA3HBIX PEKUMax

Pexum 1 = Pexum 1 = Pexum 2 = Pexum 1 =
Pexum 2 Pexum 3 Pexum 3 Pexum 2 =
Pexxum 3

[Tapamerp P-3naueHue P-3naueHue P-3nauenue P-3naueHue
Aln(er;_;) 0.463 0.701 0.963 0.743
Aln(brent;) 0.000 0.003 0.665 0.000
const 0.341 0.084 0.113 0.138
o 0.000 0.000 0.000 0.000

Uro kacaeTcs OLICHEHHBIX apaMeTpPOB MapKOBCKOW IEMM, TO IMOJIyYEHHBbIE 3HAYEHUS
MEPEXOIHBIX BeposTHOCTEN P11 = 0.978, p,, = 0.958 u p1; = 0.922 yka3wIBaroT Ha TO, YTO BCE
TPU PEKMMa MOJENN SIBISIFOTCS ycToMuMBBIMU. [Ipm 3TOoM Ha ypoBHe 3HauumMocTH 95%
OTBepraercs TrurmoTre3a O TOM, YTO Kakas-NuOo U3 YKa3aHHBIX BeposATHOCTEH paBHa 1, T.e.
abcopOupyroliee COCTOSHUE B MOJIENH OTCYTCTBYeT. OKuaeMble MPOI0JKUTENBHOCTh PEKUMOB
1-3, paccuntbiBaembie o ¢opmyine 1/(1 — p;;), cocraBmsior 44.4, 23.5 u 12.8 pabounx qHen

COOTBETCTBEHHO. OTMETHM TAaKXEC, 4YTO CpCAu HCAUAIOHAJIbHBIX J3JICMCHTOB MATpPHUIIbL
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NEPEeXOAHbIX BEPOATHOCTEM HE3HAYMMBIMH SIBISIOTCA OJIEMEHTBl P31 MU Pq3, T.6. U3
BBICOKOBOJIATUJIBHOTO COCTOSIHUS MOJIENH NMPAKTHUECKU HEBO3MOXKHO Cpa3y MEpEeHTH B PEKUM C
HU3KOH BOJIATUIILHOCTHIO U HA00OPOT.

[TockonbKy OTHENbHO B3sAThIE KO3(PPHUIMEHTH aBTOPETPECCHOHHOW MOJENU HE JAa0T
IIOJIHOTO IPEJCTABICHHUA O COBOKYIIHOM BO3JAEHCTBMM HE(TAHBIX IIeH Ha OOMEHHBIH Kypc,
HOCTPOMM  (DYHKIIMM HMIYJIbCHOTO OTKJIMKa OOMEHHOro Kkypca pyons Ha 10%-Hbli
NEPMaHEHTHBIA TMOJOKUTEIbHBIA IIOK IIEHBl Ha HE(QTh, CUMTAsl, YTO IIEHA Ha HE(PTH SABISAETCA
CIIy4aifHBIM OJyXIaHueM (B CHIIy ee KpailHe HH3KOH MPOTHO3UPYEMOCTH), U YTO PEKHUMBI Ha
TOPU30HTE OTKJIMKA HEU3MEHHBI.

I'paduku GyHKLIMI UMITyJIBCHOIO OTKIMKA IpezcTaBieHbl Ha Puc. 2. 3xeck BpeMeHHON
MIEPHUOJ TI0 OCH a0CITICC COOTBETCTBYET OJIHOMY JIHIO (HEOXKHIaHHOE YBEIMYCHHUE IICH HA HEPTH
IPOUCXOTUT B JIeHb 1). Och OpMHAT OTpaKkaeT MPOLEHTHBIN BKJIa HE(QTSIHOTO IOKa B YPOBEHb
oOMeHHoro Kypca. IIyHKTUpHBIMM JTHMHUAMU 0003Ha4YeHbl rpaHullbl 90%-HOro 10BEpUTEILHOTO
MHTEpBaJIa OTKIMKOB.

OTmeTuM, YTO, BCIEACTBHE MAaJlOTO YKCJA JIATOB WTOTOBOWM CHENH(HUKAINKA MOJEIH,
3HAYCHUS OTKJIIMKOB MOTYT CKOJIb-HHOY/Ib CYIIECTBEHHO MEHITHCS TOJILKO B TIEPHUOJIBI C TIEPBOTO
no tperuid. Kak BuMIHO U3 pHuCyHKa, Haubosee cialblii OTKIMK OOMEHHOrO Kypca Ha
HOJIOKUTEIBHBIHN MIOK LeHbl He()TH HaOII01aeTcsl B HU3KOBOJATUIILHOM pexkume 1: cpasy mocie
nioka pyOib ykperuisiercst mo oTHouieHuto k gosutapy CHIA Bcero Ha 1.06%, a qoarocpodnoe
yKpermieHue pyons coctasisier auiib 1.05%. B pexumax 2 u 3 MraHoBeHHast (JOJATOCPOYHAsT)
peakius 0OMEHHOT0 Kypca Ha IIOK I1IeHbl Ha He()Th ropasio 6onee cuibHas — 3% (3.07%) u 3.34%
(3.44%) cOOTBETCTBEHHO, MPUYEM YKa3aHHbIE 3HAUEHUS OTKJIMKOB CTAaTUCTUYECKH COBIAJAIOT.
Takum 00pazom, MOKHO KOHCTaTUPOBATh, YTO PEKUMBI 2 U 3 OTIMYAIOTCS JAPYT OT IpyTa JIHIIb

YCIIOBHBIMU CPEIHUM U BOJIATHJIBHOCTHIO OOMEHHOTO Kypca.

2 3 a
0,0%

-1,0%

2,0%

-3,0%

4,0%

-5,0%

6,0%

NminyAbCHbI OTKAWK B pexivivie 1 == AMNYyABCHBIA OTKAUK B pemume 2 e A#IMYIbCHBIA OTKAWK B pEXUME 3

Puc. 2. OyHKIMN UMITYIBCHBIX OTKJIIMKOB OOMEHHOTO Kypca Ha 10%-Hblil mepMaHEeHTHBII
HOJIOKHUTEIBHBIHN OK HEPTIHBIX LICH
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PaccmoTrpuM pasee rpaku CriaxeHHo#H BepostHOCTH P(Ss; = i|l;), BRIUMCIAEMON Ha
OCHOBE MH(OpMalMKM MO BCEH paccmaTpuBaeMoii BeiOOpke Habmromenuit It (Puc. 3). Bynem
CUMTATh PEXKUM [ JEHCTBYIOIIMM B MOMEHT BPEMEHHU [, €CIU CIVIaKEHHAas BEPOSITHOCTH
P(s; = i|l;) > 0.5. Torga MOXXHO BHIETH, YTO HanOOJIEE PEAKO MACHTU(DHIIUPYEMBIH PEKUM 3
(115 nabmogenuir w3 2702) ¢ TMOKUM KypcooOpa3oBaHMEM M BBICOKOW BOJIATHIBHOCTHIO B
OCHOBHOM HAaOJIOAAJICS B KPU3UCHBIE TIEPUO/IbI, KOTAa pyOIib 1o oTHoUeHuo K noiapy CHIA
cymecTBeHHO ocnabmsuics (saBaph 2009 1; HO0ps 2014-saBapp 2015; suBapep 2016 1. -
JOCTIDKEHUE 1IEHON He()TH MHOTOJIETHETO HCTOPUYECKOT0 MUHUMYMa; arpenb 2018 — BBeneHue
CIIIA caHknuil poTUB KPYMHBIX pOCCUMCKUX On3HecMeHOB). [lepexntoueHrne B caMoM Havalie
HOs10pst 2014 1. pexxuma 2 Ha 6osiee BBICOKOBOJIATUIIBHBIN PEKUM 3 MPEACKa3yeMO COBIAIAET C
MoMeHTOM miepexona banka Poccum ot pexuma ynpaBisieMOro HOMHHAJIBHOTO Kypca pyomst K
peXHUMY IUIaBAIOIIEr0 Kypca U TapreTUpOBaHUS HHQIISALNH.

Ho mepexoma banka Poccum x wuHpsuumoHHomy TapretupoBanmio B 2014 T
HU3KOBOJIATUJILHOE  COCTOSSHUE  HaWMeHee THMOKOro KypcooOpa3zoBanusi (pexum 1)
UaeHTU(OUIPOBATIOCh B 71 mpolieHTe HaOmoaeHn (MCKITtouas nepuot kpusuca B Hadane 2009
r.). Ilocne nepexona k miaBaronieMy OOMEHHOMY Kypcy peXuM | BrepBble KpaTKOBPEMEHHO
Habmoancs B uroiie 2016 1., cran ctabuibHO UASHTUPHUIMPOBATHCS TONIBKO B cepenune 2017 1.,
a B TIOCJIEIHHUI roJi BEIOOPKH MEPEeKI0YeHU ¢ 1-ro pexuMa Ha pexuMbl ¢ 0ojiee CHIBHOU
peakuueit 0OMEHHOT 0 Kypca Ha IIIOKH 11eHbl Ha He()Th U 00Jiee BEICOKOW BOIATUIIBHOCTBIO BOOOIIE
HE MPOUCXOJIUII0. DTOT PE3yIbTaT MOXKHO, TIO BCEW BUIMMOCTH, CBSI3aTh C BBeAeHUEM B 2017-M
roJly HOBOTO OIOJKETHOTO TpaBUia, CHIXKAIOIIET0 3aBUCUMOCThH OOMEHHOTO Kypca pyoiis OT
KosiebaHuii ieH Ha He(Th. CorstacHo 3TOMY npaBuity ¢ gpespans 2017 r. Munpunom Poccuu cranu
IPOBOJUTHCS OINEPALIMH MO TOKYIKE HHOCTPAHHOMN BAJIOTH B 00beMe MPEBBIICHUS (PaKTHUECKUX
NOCTYIUIEHUH He(Tera3oBbIX J0XOAOB HaJl ypOBHEM He(TErasoBbIX J0X0A0B (enepaabHOro
Or0KeTa, chOpMUPOBAHHOTO TIpH 1IeHe Ha HeTh Mapku “FOpainc” 40 nommapos CIIA 3a Gappens
(c exxeronnou nnaekcamuent ¢ 2018 r. Ha 2%). AHaIOrMYHBIN BBIBOJ 1oy4YeH B padbore (ITon6un
u 1p., 2019) Ha ocHOBe MOAENH JUIs peaJbHOro OOMEHHOro Kypca pyOist ¢ MapKOBCKUMHU

MEPCKIOYCHUSIMU, OLICHCHHOM Ha MECSYHBIX JAHHBIX.
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Puc. 3. CrnaxxeHHbIe BEpOATHOCTH PEXKHUMOB (CepbIM (POHOM BBIZENIEHBI IEPUOIBI, KOT/Ia
CrJIayK€HHasl BEpOSITHOCTH TpeBsbimaet (.5).

be3yciioBHO, JKOHOMHYECKasl TIONHMTHKA SIBISIETCS HE EIMHCTBEHHBIM (PaKTOPOM
NEPeKIIIOYeHUH peXUMOB. JIpyruM BakKHBIM (DaKTOPOM MOJKET BBICTYIIATh, HaIpPHUMED,
HEOMpeAeNIeHHOCTh. B mocneiHne Toapl B aKaJeMUIeCKON JTuTepaType Bce OoJbIliee BHUMaHUE
yIemseTCs IMI0KaM HEOMpeAeIEHHOCTH KaK BaXHOW JETEPMUHAHTHI YKOHOMUYECKOTO Pa3BHUTHS,
KOTOpBIE MOTYT BKJIFOYaTh B ce0sl HEONPENEICHHOCTh B JOJTOCPOYHBIX TEMIIaX pocTa U B
CpPEIHECPOUYHON TUHAMUKE MAaKpOMOKa3aTeIeH, HEONPEICIeHHOCTh B SKOHOMUYECKOW MOJIUTHKE
U TEOMOJUTHYECKYIO HEOMpeeNieHHOCTh (cM., Hampumep, Bloom, 2009; Kuang, Mitra, 2016;
Husted et al., 2019). B pa6otax (Krol, 2014; Bartsch, 2019) noka3zano, 4To ¢ yBeTu4eHHEM OOIICH
HEOMPECIICHHOCTH B OKOHOMHKE U HEOINPEICIIEHHOCTH B DKOHOMHYECKOW TITOJIUTHKE
YBEIMYUBACTCSI BOJATHILHOCTH OOMEHHBIX KYPCOB, YTO MOXET OBITH OOBSCHEHO, HalpHMep,

YBCIMUYCHUCM HCOAHOPOJHOCTH OXKHIaHUH Y4aCTHHUKOB PBIHKA. CHCI[OBaTCHBHO,
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UACHTU(PUIIMPOBAHHBIE PEKUMBI MOJIEITH 111 0OMEHHOT0 Kypca pyOJisi ¢ pa3InyHbIMU YPOBHIMU
BOJIATUJIBHOCTU OIIMOKU B YpaBHEHUH ISl Kypca MOTYT OBITh CBSI3aHBI C PA3IMYHBIM YPOBHEM
HEOIPEEIEHHOCTU B POCCUIICKOM SKOHOMUKE.

W3mepenue HeompeneIeHHOCTH B SKOHOMUKE SIBJISIETCS OTAEIbHONM TPYJOEMKON 3a/1a4yeil.
B nacrosimeM uccneaoBaHUU Mbl IPUBOJIUM JTOCTaTOUYHO MPOCThIE KOCBEHHBIE CBUICTENHCTBA,
YTO NEPEKITIOUYEHUS MEXKAY PEKUMAMH MOTYT OBITh CBSI3aHbI C U3MEHEHUSIMU HEOTIPEIEICHHOCTH.
st 3TOro Mbl KCIOIB3YEM JBA UHJEKCA: MHACKC HEONPEICICHHOCTH IKOHOMUYECKOM MOJTUTUKU
(economic policy uncertainty, EPU) (Baker et al., 2016) u uHAEKC I'€OMOIUTHYECKOTO PHCKA
(geopolitical risk, GPR) (Caldara, Iacoviello, 2019), mocTpoeHHbIe aBTOpaMH B TOM YHUCIIE U IS
Poccun. [1epBriii MHIEKC OCHOBAH Ha aHAIM3E YACTOTHI YIIOMUHAHUHN CIeIU(DHUECKUX TEPMHUHOB,
XapaKTEepU3YIOIIMX KojeOaHusl Kypca SKOHOMUUECKON MOJIUTUKU, B POCCUHCKOM JIEJI0BOM razere
“KommepcanT”. Bo BTOpOM HHIEKCE YUUTHIBAIOTCS YIOMHHaHHS Poccuu U cloBOcOYeTaHUH,
OTHOCSIIIMXCSL K TeME T'eOMOIMTUYECKON HampsbkeHHOCTH, B 11 Benymux 3amaJHbIX razerax. B
o0oux ciydasx Ooyiee BHICOKOE 3HAUCHHE WHIEKCA 03HAYAET OOJIBIIYIO0 HEOMIPEIeIIEHHOCTh/PHCK.

JIJIs CTBIKOBKY C MECSIYHBIMH 3HAYCHUSIMU WHJICKCOB PEXKHMBI MOJICITH ObLUIN TTEPEBEICHBI
B MECSUHBIM (opMaT craeayroumM o0pa3oM: PEKHUM CUUTACTCS WIACHTH(PHUIMPOBAHHBIM B
KOHKPETHOM MECSIIIe, €CIIU CPEAHsIS CIUIaKEHHAsI BEPOSITHOCTh PEXKHUMA 33 3TOT MECSII MPEBbIIIAET
mopor 0.5. W3 Tabnm. 4, rae mpeACTaBICHBI OMHUCATEIbHBIE CTATUCTUKA HWHIEKCOB
HEOIPEEIEHHOCTH B MEPUOIbI AEHCTBUS Pa3HBbIX PEKUMOB, BUIHO, UTO cpeaHue 3HadyeHus EPU
(GPR) B pexumax 1-3 paBubl 167, 188 u 265 (105, 122 u 130) cooTBeTcTBeHHO. Pe3ynbTaThl
MapHBIX t-TECTOB TOKA3bIBAIOT, YTO B OOJIBIIMHCTBE CIy4aeB YKa3aHHbIE CPEAHHE 3HAUCHUS
CTATUCTUYECKUA OTJIMYAIOTCS JPYr OT jApyra. Takum o0pa3oM, MOXXHO TOBOPUTH O TOM, YTO
pPeXHUMBI C HU3KOW, CpellHEH M BBICOKOW BOJATUIBHOCTHIO OOMEHHOIO Kypca COOTBETCTBYIOT

HU3KOH Cpe,[[Heﬁ 1 BBICOKOM HEOMPCACIICHHOCTH COITIAaCHO PAaCCMOTPCHHBIM MHACKCAM.
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Taoauna 4. Onucarenbubie craTUCTUKU UHAEKCOB EPU 1 GPR u pe3ynbTatsl TECTOB Ha
PaBEHCTBO UX CPEIHUX 3HAYCHUU B PA3HBIX PEKUMAX

WNHunekc HeonpeaeneHHocTH skoHomudeckoil nonutuku (EPU)

Pexum 1 Pexum 2 Pexxum 3
Yucao HaOIIOAeHUH 77 49 5
Cpennee 3HaueHue 167.041 187.676 265.375
CraH[. OTKIIOHEHHE 89.636 82.669 92.891

T-TecT Ha paBEHCTBO ¢

penHux 3Hauenuit EPU

Pexum 1 = Pexxum 2

Pexum 1 = Pexum 3

Pexum 2 = Pexxum 3

P-3nauenne 0.197 0.02 0.053
WNunekc reononutuyeckoro pucka (GPR)

Pexnm 1 PexumM 2 PexumMm 3
Yucno HAOIIOCHHI 77 49 5
CpenHee 3HaUCHHUE 104.746 121.729 129.958
CraHa. OTKJIOHEHHUE 27.436 33.771 19.534

T-Tect Ha paBEeHCTBO ¢

peraux 3HayeHnii GPR

Pexum 1 = Pexxum 2

Pexxum 1 = Pexxum 3

Pexum 2 = Pexxum 3

P-3nauenue

0.002

0.047

0.596

[Tpumeuanue: Munexkcsl EPU 1 GPR HopMupoBaHbl Tak, 4YTO UX CPEHNUE 3HAYEHUS 3a IEPUOIbI
1994-2009 rr. u 2000-2009 rr. cooTBeTcTBEHHO paBHbI 100.

5. Ilpeacka3zaresibHble CBOMCTBA MO EJIN

MHorue »KOHOMETpPUYECKHE MOJEIM OOMEHHBIX KypcoB, 00jazas XOpOIIMMHU

ONnKcaTeIbHbIMA CBOMCTBAMH BHYTPH BBIOOpDKH, TeM HE MEHee, HE CIOCOOHBI J1aBaTh
BHEBBIOOPOYHBIE TMPOTHO3BI yloBIeTBopUTEIbHOro kayectBa (Rogoff, 2009). IIposepum
npezcKa3aTeIbHYI0 CIIOCOOHOCTh MOJIENIM 0OMEHHOT0 Kypca pyOiIst ¢ TpeMsl pexKUMaMHU, pa3/ienB
UCXOJHYIO BBIOOpKY Ha JiBe yacTh — 2009-2016 u 2017-2019 rr. [lepBriii nepuo Ucronb3yercs
JUIsL OLICHMBAHMS MapaMeTPOB MOJENH (IIOJIyYEHHbIE OIEHKU aHAJOTUYHbBI MPEACTABIECHHBIM B
Tabsa. 2). Ha BTopoii moaBbIOOpKE pacCUMTHIBAETCS MOJICNbHBIM MPOrHO3 HA OJIMH INAr BIEpes
jgorapupma OOMEHHOrO Kypca C HCHOJIb30BaHHEM (PAKTUYECKHX 3HAUCHMH IIeH Ha He(Tb.
[TocTaHoBKa aHHOTO SKCHepuMeHTa aHanorunyHa padote (Ferraro et al., 2015), B koTopoii Ha
JTHEBHBIX JAHHBIX H3ydallach IpeJcKa3aTeibHas cuila He(TAHBIX LEH Py NPUMEHUTENBHO K
HOMUHAJIBLHBIM OOMEHHBIM KypcaM ety (mo otHommeHuto K jgoiuiapy CIHIA) ctpaH-3KCOpTEpoB
Hedtu (Kanama, Hopserus, ABcTpanus) B paMKax MpocToil JmHeiHoi moxenn Aln(ery) = a +
BAIn(p;). ABTOpBI, TaKUM 00pa3OM, pacCMaTPUBAIN TPYIHOIPEICKa3yeMble [IEHbI Ha HEPTH B
Ka4yecTBEe BaKHEHIIEH JeTepMUHAHTBl HOMMHAIBHOTO 0OMEHHOI'0 Kypca, HO He Kak epeMEeHHYI0,
MO3BOJISIONIYIO YIYYIIUTh MPOTHO3 Kypca Ha HECKOJIbKO IIaroB BHEpe] (JIEeHCTBUTENBHO, Kak

OBLJIO MOKa3aHO Ha pUCYHKE |, OOMEHHBIH Kypc MOACTpauBaeTcsl K HE(TAHBIM IIOKaM

IIPAKTUYECKH MTHOBEHHO).
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[lo kawecTBY mnpeacka3zaHus, H3MepseMOMY Tpemsi Haubosee pacnpoCTPaHEHHBIMU
CTaTUCTHKAaMH — KBaJIpaTHBIM KOpHEM cpenHekBaapaTuyHor omuOkun (RMSE), cpenneit
abcomrotHol ommbkoit (MAE) u cpenneit abconmtoTHoi nporieHTHON omubkoit (MAPE), monens
C TEpeKIIOYEHUSIMU PEXHUMOB COINOCTaBISIETCS CO CBOMM JIMHEHHBIM aHAJIOIOM U
TPaAULMOHHBIMU JJISl TUTEPATYPbl IO OOMEHHBIM KypcaM 3TalIoOHaMH, Iie Jorapudm oOMEeHHOTO
Kypca CUMTAeTCsl CIIy4aiiHbIM Oryxnanuem co cHocoM (RWD) wimu 6e3 Hero (RW). PesynbraTsl
pacueTa XapakTepUCTHK COOTBETCTBYIOIIUX MPEICKa3aHui (Ta0. 5) MOKa3bIBAIOT, YTO MOJIENb C
MapKOBCKUMH MEPEKIIOUYEHUSAMU PEXUMOB SBISETCS HAWIy4dlled [0 BCEM I10Ka3aTelsiM,
MIPEBOCXO/IS TMHEHHYIO MOJIEIb C IIeHaMH Ha HePTh Ha 3-4%, MOJIeH CIIy9aitHOTO OJTy>KTaHUs —
Ha 5%.

Jns cTaTUCTUYECKON MPOBEPKU OTIMYMK B KAYECTBE NMPEACKA3aHUN pPa3HbIX MOJENEH
oOMeHHOro Kypca Bocmojibdyemcss tectom Jubomma-Mapuano (Diebold, Mariano, 1995),
3aKJIovaroIerocs B cuenyomem. [ycts y, —1porHosupyemslii BpeMeHHOM psl, €;¢ = ;¢ — V¢ —
ommbka nporuoza mozenu i (i = 1, 2), L(e;;) — dynxums moreps'!, dy,, = L(ey,) — L(ezt) —
pa3HOCTh MOTEPh MEXK Y CpaBHUBaeMbIMU MoJiesiaMu | u 2. [Ipeanonaraercs, 4To BpeMEHHOM psij
dyy ¢ ABIsETCA c1abo cranroHapHbIM. Toraa, ecau BepHa runoresa E(dq,,) = 0 (mozemu 1 u 2
00Ja1al0T OAMHAKOBOW Mpe/IcKa3aTeNIbHON CIIOCOOHOCTBIO), TecToBas cratuctuka DM,, nuMeer

CTaHIAPTHOE HOPMAJIbHOE pacIipeAcIeHuUE:
a12 ~
JV/T

rae di; — BBIOOPOYHOE Cpe/lHee Pa3HOCTH MOTepb, V' — cocToATenbHas OIEHKA TUCTIEPCUU d ;.

DM,, = N(0,1),

JIs POTHO3a HA OJMH IIAT BIIEPE] B KAUECTBE OLEHKH JUCIIEPCHHU di, MOXKHO B3STh OOBIYHYIO
BBIOOPOYHYIO AMCIIEPCUIO PA3HOCTH MOTEPh, U TECTUPOBAHUE SKBUBAJIEHTHO MPOCTOM MpOBEpKE
3HaunMocTh MHK-oneHkn KOHCTaHTBI B PErpeccHMM pa3HOCTH MOTEPb HAa KOHCTaHTy. Ecin
KOHCTaHTa He3HaunMMa, TO He OTBEepraercsi rurnore3a 00 OAMHAKOBOW TOYHOCTH MPOTHO30B ABYX
mojneneil. Eciu ke KoHCTaHTa 3HauyuMO MeHblle (0osblle) Hyss, MPUHUMAeTCs THIOoTe3a O
0oJbIIel TOUHOCTH MPOrHO3a Mozenu 1 (2).

W3 npuBeeHHBIX B HWKHEH 4YacTH Tabl. 5 pe3ynbTaToB COMOCTAaBIEHUN Mojesnen
00OMEHHOT0 Kypca Ha ocHoBe TecTa J(nbonna-MapuaHo ciefyeT, UTo TpeXpeKUMHas MOJEIb 10
TOYHOCTH MPEJICKa3aHUsl IPEBOCXOIUT BCE PACCMOTPEHHBIE albTePHATHUBBI (JUIs CiTydast PyHKIIMU
MOTEPh KaK aOCOTIOTHON OMMUOKY — Ha YPOBHE 3HAUMMOCTH 1%, 11 KBaApaTUYHON OIMTUOKH — HA
ypoBHe 10%). Takum o0Opazom, Halll aHAJIN3 HE TOJIBKO MOATBepkAaeT pe3ynbrat (Ferraro et al.,

2015) o ToMm, 4TO MHpOBas lieHa HEe(TH SABISETCS BAXHOM MHPOPMATUBHOW MEPEMEHHOM st

! TIpu TecTupoBaniu Mbl UCTONB3yeM (GyHKIMK ToTeps Buaa L(e;) = |e;| (abcomoTHas ommbka) u

L(e;) = e? (kBampaTudHas OMINOKA).
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npejcKa3aHusi OOMEHHOIO Kypca CTpaHbI-HE(DTSAHOrO 3KCIOpTepa Ha JHEBHBIX JAHHBIX, HO U
MOKa3bIBAET, YTO YUET HETMHEWHOCTH BO3ICHCTBUS HE(PTIHBIX IIEH Ha OOMEHHBIH KypC TO3BOJISIET

S3HAYMMO YIYy4YIIHUTb Ka4CCTBO IIPOrHO3UPOBAHUS.

Tadauna 5. CTaTUCTUKY KauecTBa BHEBBIOOPOUHBIX MPOTHO30B AJIbTEPHATHBHBIX MOJICTIEH 1
pe3ynbTaTthl TecToB [{ubonna-Mapuano

Monens
MS(3) JInneiinas RW RWD
RMSE 0.006634 0.006815 0.006916 0.006921
MAE 0.004890 0.005083 0.005164 0.005163
MAPE 0.118534 0.123167 0.125235 0.125223

Tect lnbonna-MapuaHo Ha OJTMHAKOBYIO TOYHOCTH TPOrHo30B MS(3) u monenu
DyHKIHS MOTEPh: a0COTIOTHAS ONTUOKA

TecTtoBas cTraTUCTUKA - -3.6439 -2.6582 -2.6268

P-3nauenue - 0.0003 0.008 0.0088
ODyHKIMS TOTePb: KBaJApaTHUYHas OIIMOKa

TecToBas cTaTUCTHUKA - -2.3561 -1.8858 -1.8944

P-3nauenue - 0.0187 0.0597 0.0586

6. 3aki0ueHue

B HacTosleM HccienoBaHUM paccMOTpPEHA aBTOPETPECCHOHHAs MOJENb 3aBUCHMOCTH
obmenHoro kypca pyoss k nomiapy CIHIA oT neH Ha HeTh ¢ MAPKOBCKUMU MEPEKITIOYCHUSIMU
PEKUMOB, MO3BOJISAIONIAS YYECTh HECTaOMJIBHOCTh JUHAMUYECKMX XapaKTEPUCTHUK JaHHBIX.
Pe3ynpTaThl SMIHUPUYECKOrO aHaIM3a MOKa3bIBAOT, uyTOo B mepuoa 2009-2019 rr. aunamuka
0o0OMeHHOro Kypca HauOoJyiee aJeKBATHO XapaKTEpU3YETCsl TPEMs YCTOMYMBBIMU pPEXKHUMAMH,
pa3IUYAOIIMMUCA CHJIONH peakuuu OOMEHHOro Kypca Ha IIOKHM LeHbl He(TH U YCIOBHOM
BOJIATMJIBHOCTBIO U3MEHEHUH Kypca. PexXuM ¢ CuiIbHOM 3aBUCMMOCTBIO Kypca OT HEQTSHBIX LI€H
Y BBICOKOM BOJIATUIIBHOCTBIO COOTBETCTBYET KPU3HMCHBIM IE€PHOJAM BAIIOTHOIO PBhIHKA, KOIZa
pyOJIb CylIeCTBEHHO ociadusiics o oTHoueHuto K noyapy CILIA. HuskoBonaTHIIbHBIN pekum
co cl1aboi 3aBUCUMOCTBIO Kypca OT IIeHbI He(pTH ObUT MpeoOiaaroluM B MEPUOM JCUCTBUS
pekuMa yIpaBJisieMoro BaIIOTHOro Kypca 70 Hosops 2014 r. Ilocne nepexona banka Poccun k
UHQIIALMOHHOMY TapreTupoBaHuio 10 utois 2017 r. yamie Ipyrux UACHTHPHUIUPOBAICS PEXKUM
C CWJIBHOM peakiueil Kypca Ha U3MEHEHHUS 1IeH Ha He(Th 1 YMEPEHHON BOJATUIILHOCTHIO. 3aTeM
PEXUM C1a00H 3aBUCUMOCTH Kypca OT IIeH Ha HETh OMSATh CTaJl JOMUHHPOBATh. DTOT pPe3yibTaT
MOYKHO OOBSCHUTH BBEJICHHEM HOBOTO OIOPKETHOTO IMpaBHjIa, COTJIACHO KOTOpOMY C (heBpais
2017 r. Mundunom Poccun cranm npoBOIUTHCS ONEpaluy Mo MOKYINKEe HHOCTPAHHOW BaJIOTHI B
o0bemMe TpeBbIIeHUS] (AKTUYECKUX TMOCTYIJICHUH HePTEerazoBbIX [0XOJO0B HaJ YpPOBHEM

He(dTerasoBeIX J0X0/10B (pemepanbHOTO O0KETa, CHOPMHUPOBAHHOTO MPH IIeHE HAa He(PTh MapKu
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“lOpanc” 40 mommapoB CIIA 3a OGappenb. IlepexmroueHuss MeXIy peKMMaMH MOTYT OBITh
O6yCJIOBJIeHBI TAKXKXC U APYIrUMH q)aKTOpaMI/I, TaKUMHU KaK HM3MCHCHHA B HCOIPCACICHHOCTHU
JAUHAMHUKU TCX WM HHBIX ACTCPMUHAHT 3KOHOMHUUYCCKOI'O pa3BHUTHA. Ha npuMepe MHACKCOB
HEOIPEACNICHHOCTH JKOHOMUYECKOW TOJUTHKUM M TeOloJIMTHYeckoro pucka ans Poccuun
MIPOJIEMOHCTPUPOBAHO, YTO PEKUMBI ¢ O0Jiee BHICOKOW Tucnepcreil omuOKy B ypaBHEHUH Kypca
COOTBCTCTBYIOT 60.]166 BBICOKUM 3HAYCHUAM JaHHBIX HHIACKCOB HCOIPCACICHHOCTH. Baxxupim
pEe3yIbTAaTOM HAIIIETO aHAJINM3a SABJISIETCS TAKXKE TO, UTO MOJIENIb C MAPKOBCKUMHU NIEPEKITIOUEHUSIMU
PEKHUMOB 1O MpPEJICKAa3aTeIbHBIM CBOMCTBAM MPEBOCXOAUT MOJIENH CIYyYalHOro ONy>KAaHUS U

JUHEHHYI0 MOJIeJIb OOMEHHOT0 Kypca pyOssl.
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