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ITPOTHO3MPOBAHUE MHIOEKCOB PEA/IbBHBIX DOOEKTVBHBIX
OBMEHHBIX KYPCOB BAJTIOT C YYETOM CJTYYAMHOT'O ®PAKTOPA

B crarbe paccMaTpMBAIOTCA BO3MOXKHOCTM IPOTHO3MPOBAHMA MHIEKCOB pealbHBIX 9ddek-
TUBHBIX OOMEHHBIX KYPCOB B/IIOT BENYIIVX CTPaH MUPA, /1 KOTOPBIX 3a Iepuof ¢ 31.01.1994 no
30.04.2017 HEBO3MOXXHO IIOCTPOMUTD €IUHYIO YCTOMYMBYIO CPENHION PACYETHYIO TPAEKTOPUIO STOrO
MH[IEKCA, TIO3BO/IAIOLIETO MOTYYUTDh HaJIeXKHbIN TPOTHO3 Ha BCEM YKa3aHHOM BPEMEHHOM MHTEPBa-
Jie; 11e71ecO00pa3HO YYUTBIBATDH IIPU STOM TOJIBKO JJaHHBIE IOC/IENHEro mepuopa. Jid mocrpoeHns
KPaTKOCPOYHBIX IIPOTHO30B MH/EKCOB PealbHbIX 3P (eKTUBHBIX OOMEHHBIX KypPCOB Ha OCHOBE Ha-
Ya/IbHOTO 3Ha4YeHVS IPEJIOKEHO VICIIONb30BATh B PEXXMMe MMUTAIMM IUCKPETHYIO allIPOKCUMALINIO
croxacTnyecknx auddepeHInanbHbIX ypaBHeHNT MepToHa, Bacuueka, [JoceHa, Ornena, Kokca —
Murepconna — Pocca u Mofieny monMHOMMAMbHBIX OCTATKOB. DKCIIEPMMEHTANbHbIE PacYeThl B pe-
JKMMe MMMTAIUM TT0Ka3ajy, 9TO MpYMEHEHME JUCKPETHON allpOKCUMaluy ypaBHeHuii Bacuyeka,
MepToHa, JoceHa u OrfeHa i1 IPOTHO3MPOBaHNsA NH/EKCOB PealbHbIX 3 PeKTUBHBIX 00MEHHBIX
KYPCOB BaJIIOT JI/Il USy4aeMbIX CTpaH B nepuoy ¢ anpend 2016 r. go mapra 2017 I. He IIO3BOJIAET I10-
CTPOUTD HaJleXXHbIJi TPOTHO3 YKa3aHHOTO MHJEKCA. PacueThl B peXkMe MMUTALMY Ha OCHOBE JIVIC-
KPETHOII allIIPOKCHMAIUY CTOXacTudeckoro ypasHeHns Kokca — VMHrepcomma — Pocca n mopenn
HOIMHOMIA/IbHBIX OCTATKOB MO3BOJIM/IN YCTaHOBUTD, YTO A/ MHAEKCOB 9 deKTUBHBIX 0OMEHHBIX
KypcoB BanoT Bennkobpurauny, CIIA, ctpan eBposoHsl, Snonnn u IlIBeitnapun yaanocs obecre-
4uTh Nonajganue B 50 %-HbI JOBEPUTEIbHBIN MHTEPBAI, IIOCTPOEHHBII 110 pe3yabTaTaM UMUTALIN-
OHHBIX PacyeToB, IIOUTY HAa BCEM PAcCMaTpPMBAEMOM IIPOMEXYTKE BpeMeH!. JTO IOBbIIIAET Kaue-
CTBO ITPOTHO3a HAa OCHOBE CPEJHEN PacyeTHON TpaeKTopuu. IlonyyeHHbIe pe3ynbTaThl CYIlECTBEHHO
3aBUCAT OT BBIOPAHHOTO BPEMEHHOTO IIPOMEXXYTKA 1 MCIO/Ib3YeMbIX METOJIOB pacyeTa YyC/IOBBIX I1a-
paMeTpoB ypaBHEHMUIT JVCKPETHOM alllIPOKCUMALINY UCXORHBIX Mofieneit. bubnmorp. 34 nass. V. 10.
Tab6m. 3.

Kntouesvie cnosa: peanbHble 9¢hHeKTUBHbIE OOMEHHbIe KYPChl BaIIOT, CTOXaCTUYECKIE YpaBHe-
HUA AMHAMUKY OOMEHHBIX KYpPCOB, MOJeENMM IOMMHOMMATBHBIX OCTATKOB, JAMHENHas AMCKpeTHas
anNpOKCUMAIVsA, UMUTAIIIOHHOE MOJIENMPOBaHMe, JOBEPUTEIbHbIE MHTEPBA/IbI, IPOTHO3MPOBAHNE
C y4€TOM TEKYILETO 3HAYEHNUA.
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A. V. Vorontsovskiy, L. F. Vyunenko

FORECASTING REAL EFFECTIVE EXCHANGE RATE INDICES OF CURRENCIES USING A
STOCHASTIC FACTOR

This article considers the possibility of forecasting real effective exchange rate indices for leading world
countries. A stable unified mean trajectory for a reliable forecast of the index cannot be constructed
using data from 31 January 1994 to 30 April 2017; however, it is reasonable to use data of the last pe-
riod for this purpose. To construct a short-term forecast of real effective exchange rates based on initial
value, we propose using a simulation with a discrete approximation of stochastic differential equa-
tions of Merton, Vasicek, Dosen, Ogden, and Cox-Ingersoll-Ross, and a polynomial residues model.
Simulations using discrete approximations of the Vasicek, Merton, Dosen, and Ogden equations did
not allow constructing a reliable forecast of the specified index using data from April 2016 to March
2017 for the USA, UK, Eurozone countries, Japan, and Switzerland. Processing simulation results
based on a discrete approximation of the stochastic Cox-Ingersoll-Ross equation and the polynomial
residues model, and for the considered countries for most of the same time period, resulted in a 50 %
confidence interval for the mean trajectory of observed values of effective exchange rates indexes. The
quality of the forecast essentially depends on the selected time period and methods used to determine
the numerical parameters of discrete approximations for the original stochastic equations. Refs 34.
Figs 10. Tabl. 3.

Keywords: real effective exchange rates, stochastic equations, dynamics of exchange rates, models
of polynomial residues, discrete linear approximation, simulation, confidence intervals, forecasting,
given current values.

BBenenne

Cy1ecTBeHHOI 0COOEHHOCTDIO COBPEMEHHOI SKOHOMYKY CTAHOBUTCSA BO3PaCTal0-
Iiee B/IVHME Pas/IMYHOIO BUJA CIyYaliHbIX (PAKTOPOB Ha pe3y/IbTaThl ee PasBUTHS, YTO
HeoOXOJVIMO YYMUTHIBATh B IIPOLeCCe COBEPIIEHCTBOBAHNA METOJOB IIPOTHO3VPOBAHMA.
Ocob0e 3Ha4YeHMe 3TO MMeeT Ajisi GMHAHCOBBIX PHIHKOB, Ha KOTOPBIX BusiHue (pakrto-
POB HeOIIpefie/IeHHOCTI 11 PUCKaA CKasbIBaeTcA yxe flaBHO. Cpeny Teopuit GMHAHCOBBIX
PBPIHKOB B HaCTOALEE BpPEMA Ba)XKHYIO pOJIb UTPAlOT KOHIENIIN PbIHKA KallMTajla, OCHO-
BaHHbBIE Ha IIPMMEHEHNN HeIPePhIBHBIX CTOXACTIYECKMX MOJeNell, KOTOpble II03BO/IAIT
IIPOTHO3MPOBATH JIOXOHOCTb OT/eNbHBIX (DMHAHCOBBIX aKTMBOB U PbIHKA B 11e10M [Bo-
poHIoBCKuii, 2010a, c.533-578].

B T€OpMM PbIHKaA KallyiTagaa UCCIENYIOTCA CBOJCTBaA (I)I/IHaHCOBbIX AKTUBOB U BbIpa-
0aTBIBAIOTCS IPAKTUYECKMe PeKOMEHJALNN O TOM, KaK PacIopsDKaThCsA (MHAHCOBBIMU
pecypcamu ¢ ydetoM (paxkTopoB BpeMeHM U pucka. KypcoBas cromMocTh pMHAHCOBBIX
aKTVBOB M3MEHAETCSA CO BpeMeHeM IO BO3/elICTBYIeM MHOTOYNC/IEHHBIX (paKTOPOB, Ta-
KMX KaK CIIPOC M IIpefIoKeHNUe, IIPOLIEHTHbIE CTaBKY 110 TOCYAPCTBEHHBIM ¥ KOPIIO-
PaTMBHBIM 0053aTe/IbCTBAM 1 T.II. YKa3aHHbIE (PaKTOPBI IIO CBOEIl NMPUPOJie HOCAT He-
OHpeHeHeHHblf/'I XapaKTep. HOBTOMY €CTECTBEHHDIM BBIITIAAUT IIPEAIIONIOKEHNE U O C/IY-
JajfHOM XapaKTepe CaMMX IjeH (MHAHCOBBIX aKTVMBOB: OOIMTaINil, aKI[UII M CPOYHBIX
KOHTPAaKTOB — U UX MOJEIMPOBaHNA B (pOpMe HellpepBIBHBIX CTy4YaifHbIX IPOLECCOB.
ITono6HOe MopenMpoOBaHKe He TONBKO I[eH, HO M JJOXOJHOCTEN U MPOLIEHTHBIX CTaBOK
q)MHaHCOBbIX aKTBOB HeO6XOIH/IMO, BO-IIEPBBIX, [JId OIIPpENENE€HNA PAaBHOBECHBIX LE€H
Y1 JOXO/THOCTel! pa3/INYHbIX (PMHAHCOBBIX AKTUBOB; BO-BTOPBIX, /IS PelleHN 3a/ja4 IIPo-
THO3pPOBaHNA 6YJIYII_U/IX OEeH " ,]IOXO,]IHOCTCI‘/‘I 9TUX aKTMBOB MIN ITPOLIEHTHBIX CTABOK.

B HacTosmelt cTaTbe MpefIIoIaraeTcsl pacCMOTPeTb BO3MOXKHOCTH IIPUMEHEeHsI He-
IpepbIBHBIX CTOXaCTUYECKMX MOJieTIell, KOTOpbIe CBSI3aHBbI C UCIIONIb30BAHMEM CTOXACTI-
YeCKVX IPOLECCOB I MOfIe/IPOBAHN M3MEHEHN TeX VIV MHBIX 9KOHOMIYECKNX I10-
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KasaTesiell ¥/ ITapaMeTPOB, /I/IA ONMCAHNA JUHAMYKY PeanbHBIX 9P deKTUBHBIX 0OMeH-
HBIX KYyPCOB HAIlMIOHA/IbHBIX BaJIIOT OTAE/NbHBIX CTPaH. IIpy aT0M 0060 BaXKHYIO POIIb
UTPaIOT BMHEPOBCKNE CIydaliHble mpouecchl. OCHOBHBIE NPENIIOCHIIKY pacCMaTpuBae-
MOJ1 KOHLIETIIVIN CBA3aHBI C popMoit A1 depeHnanrbHOTO YpaBHEHNS, C IIOMOIIBIO KO-
TOPOTO MOJENNPYETCA COOTBETCTBYIOIINI CY4YallHbIM IIPOLIECC C HE3ABUCUMBIMU IIPU-
palleHMAMMN.

Peanpublit 3¢ deKTNBHBII 00OMEHHBIN BamOTHBI Kypc (real effective exchange rate,
REER) — moKasaresib, XapaKTepU3yOLIUi1 JUHAMUKY BaTIOTHBIX KypcoBl. OH He sABIsA-
eTcs GaKTOpPOM, KOTOPBIN IIPSAMO BIMAET Ha IEPCIeKTUBBI PAa3BUTHA 3KOHOMUKN. Ero
MO>KHO PaccMaTpUBaTh KaK CBOOOPasHbIll MHAMKATOP CIIOKUBILIEICS B CTPaHe MaKpo-
5KOHOMMYECKOII CUTYaluM B 0671aCTH OOMEHHBIX KyPCOB 10 CPAaBHEHMIO CO CTPaHAMU —
BHEIIHETOPTOBBIMY IapTHepaMu. Ero koje6aHMs B OIpee/IeHHOM CMBbIC/IE TO3BOJIAIOT
06paTuTh BHMMAaHNe Ha TO, KaK M3MEHAETCA KOHKYPEHTOCIIOCOOHOCTDb MCCIIeRyeMOit
CTPaHbl B pe3ynbTaTe NPOBOAVMOI JeHeXKHO-KpeguTHOI nonutuku. K mpumepy, Bbico-
KUl peanbHblil 9 PeKTUBHBIT 0OMEHHBII KypC MHOCTPAHHON BAaIIOTHI O3HAYAeT OTHO-
CUTE/IPHYIO CTA00CTb OTeUeCTBEHHOI Ba/IIOTHI, YTO CTUMY/IMPYeT SKCIIOPT TOBAPOB U yC-
JIYT U3 CTPaHbI, CHIDKAET MIMIIOPT 11 YMEHbIIAeT 67Iar0COCTOsAHNE IIOTpebuTeNe N, mpexye
BCETO 3a CUeT OTHOCUTE/IbHO BBICOKMX LI€H MMIIOPTa.

CraHgapTHas MeTOAMKA pacyeTa JAHHOTO OOMEHHOTrO Kypca KOHKPETHON BajIIOThI
OCHOBaHa Ha COOTHOIIEHVM MH/IEKCOB IOTPeONUTENbCKIX LIeH BHYTPM CTPAHBI U 3a pybe-
YKOM, B3BEIIeHHBIX ITPOIOPI[OHATBHO JI0/Ie KaKT0J CTPaHbl BO BHEITHETOPTOBOM 000-
poTe. DTV MHAEKChI OOBIYHO PACCUNTHIBAIOTCS KaK B3BEIIeHHAs CYMMa MHIEKCOB peajlb-
HOTO Ba/IFOTHOTO Kypca JAHHOTO IIepPUOJia 10 OTHOIIEHNIO K 6a30BOMY.

ITo maHHBIM, OIy6/MMKOBaHHBIM B cTathbe A. JI. Kynpuna, 8 2005-2006 TT. 110 OTHOIIIE-
HUIO K Ba/IOTaM Hanbosee KPYITHBIX BHEITHETOPTOBHIX MapTHepoB Poccun kypc py6na
HOBBICIJICS ellle CUIbHee, YeM OOLIMil TOKa3aTelIb ero peasbHoOro 3¢¢GeKTUBHOTO Kyp-
ca. CormacHo felicTBOBaBlIel B TOT nepuof, Metoauke banka Poccun, npu pacuere pe-
aJIbHOTO 3¢ (HeKTUBHOrO Kypca py0Oiia K MHOCTPAaHHBIM Ba/TIIOTaM YYUTHIBAIOTCA BaTIOTHI
CTPaH — OCHOBHBIX BHEIIHETOPIOBBIX IApTHEPOB Poccum ¢ ypenbHBIM BECOM B COBO-
KYITHOM BHEILITHeTOproBoM obopore He MeHee 0,5 %. Unco Takux crpaH B 2005 I. cocTas-
5110 34 (Ha UX OO0 MPUXOMIIOCh 86 % 001ero BHeIIHeTOprosoro obopora Poccun), a
B 2006 . — 35 (87 %). IIpy aTOM OCHOBHasA Macca CTPaH, Yb) BAIIOThI IPUHIMAIOTCA BO
BHMMaHIe IIPU pacyeTe peanbHOro a¢GeKTMBHOTO Kypca py6iis, BO BHEIIHEl TOProBe
¢ Poccueit nmeet gomo meHee 4 %. K cemn ctpanam, yhenbHblll BeC KOTOPBIX B MHIEKCe
peanbHOro 3 peKTUBHOrO Kypca pyoiis mpesbiiiaeT 4 %, OTHOCUINCD B YKa3aHHBIII T1e-
puon lepmanus, benopyccus, Ykpanna, Kurait, Vitamusa, Hugepnanner n CIIA. Vx 06-
asi 1071 BO BHEIIHETOPTOBOM 060p0Te Poccunm B 2005 1. coctaBmina 50,2, a B 2006 1. —
51,3 % [Kyzmpun, 2006].

B Hacrosiiiee Bpemsi 9 eKTUBHBI OOMEHHBII KypC pyO/si pacCYMTBHIBAEeTCS Ha
0ase KypcoB BaJIOT 35 K/II0YEBBIX TOPTOBBIX IapTHEPOB Poccunm B cOOTBETCTBUY C BOJIA-
MM 3TUX CTPaH BO BHEIIHETOPToBOM o6opoTe. KpymHeifmmmm TOproBbIMu mapTHEpaMu
Halell cTpanbl ocralorca Kurait, Hupgepnanpel, Tepmannsa, Vtanua u benopyccus. Ilo
HaHHBIM areHTCTBa «VIHTEepdaKc», peanpHbIit 3P PeKTUBHBIN Kypc pyO/Is K KOp3uHe Ba-
JIIOT YKa3aHHBIX TOCYHApCTB B Jekabpe 2016 T. BbIpoc Ha 6,1 % IO OTHOIIEHUIO K HOA6-

! OnpepeneHust pealbHOTrO M HOMMHAIBHOTO 3()(eKTHBHOTO 0GMEHHOTO Kypca BajIIOT CM. B paboTax:
[Kynpus, 2006; Tpyunn, Kusases, Kynrokuna, 2010, c.7-8].
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pro. B teyenne 2016 r. peanbHblit 9 PeKTUBHBI 0OMEHHBIN KypC pyO/Is yBeIMIWICs Ha
20,7 %, B To Bpems Kak B 2015 . — Ha 0,9 % mocne cHokenus B 2014 1. Ha 27,4 %2,

PeanpHblit 9 GeKTUBHBIT 0OMEHHBI KypC Py0/Is K KOpP3JMHe BaliOT TOCYAApCTB —
OCHOBHBIX TOPTOBBIX IapTHEpOB Poccuy B Mapre 2017 I. He M3MEHWICS 110 OTHOLIEHNIO
K ¢peBpaso 2017 1. B To ke BpeMs O0OHBII MH/IEKC 0OMEHHOr0 Kypca pyois K Jo/iapy
BbIpOC B MapTe Ha 0,3 %, a 1o OTHOILIEHMIO K eBpO CHM3MiICA Ha 0,1 %. 3a nepsble 3 Mecs-
11a 2017 1. mHAEKC Kypca py6isi K Zo/UIapy BIpoC Ha 6,7 %, a [10 OTHOIIEHNIO K €BPO — Ha
5,9 %3. I1o IpeBapUTENBHOII OLIEHKE, 38 sHBapb—Maii 2017 I. 9TOT MHIEKC BBIPOC Ha 5 %,
a B Mae OH cHU3WICA Ha 2,9 %. [To cpaBHeHuio ¢ anpernem 2017 I. peaibHbII OOMEHHBIN
Kypc pyois K gowtapy B Mae 2017 1. omycTmics Ha 1,2 %, IO OTHOLIEHMIO K €BpO — Ha
4,2 %*. I10 03HAYAET, YTO TEHAEHUMNU U3MEHEHVSI OOMEHHDBIX KYPCOB OT/ENbHbIX BATIOT
U paccMaTpUBaeMOro MHAIEKCa MOTYT He COBIIAJaTh.

[1st usmepeHns [UHAMUKM peasbHOro 3¢ ¢GeKTBHOrO 0OMEHHOIO Kypca MCIO/b-
3yI0TCS pasnn4Hble (POPMBI JaHHBIX, KaK IIPaBUIO, exXeMecsuHble. Tak, B Poccun gacro
IIPUMEHSIOTCS IPUPOCTBI OOMEHHOTO Kypca IO OTHOLIEHNIO K IIPebIAYILEMY IIepUORY
win rony (a6 1), onpenensembie B COOTBETCTBUU CO CIIEL[UANbHOI MeTouKol LIB POS,

Tabnuya 1. BapaHThl U3MepeHNA UHAEKCA PeanbHOro 3¢ G eKTMBHOrO 06MEHHOro Kypca

MHpexc peanbHOro 3¢ppekTMBHOrO Kypca pyomns 2017r.
K MHOCTpaHHbIM Ba/l0TaM sHBapb | peBpans | Mapr 1kB. | ampens
WHupekc, % mpupocTta K neKa6pIo 2016T. 4,0 5,4 5,6 5,0 8,3
Mupekc, % npupocTa K npefbiiyieMy Iepuopy 4,0 1,4 0,2 9,2 2,5

Mcrtounuk: URL: http:// cbr.ru/statistics/credit_statistics/ex_rate_ind/03-ex_rate_17.xlsx (mata obparnenus:
01.06.2017).

basa [aHHBIX IO MHJjEKCAaM peabHBIX 3P QPEeKTUBHBIX OOMEHHBIX KYPCOB BaJIOT
PasHBIX CTpaH, KoTopas OyheT Jajee MCIOMb30BAThCS B pacyeTax, HOCTpoeHa baHKoM
MeXyHapopgHbIX pacueToB (BMP) (Bank for International Settlements (BIS)). dtoT 6aHK
dakTHUecky npencTaBisgeT co00i CrenyanbHy0 PMHAHCOBYIO OpraHU3alyIo, KOTopas
IpeHa3Ha4YeHa [/Is COfIeVICTBUSA COTPYAHNYECTBY MEX/Y LIeHTpa/bHbIMU OaHKaMM pas-
JMYHBIX CTPaH ¥ 00JIerdeHys MeXXAYHapOLHbIX (puHAHCOBBIX pacueToB. Ero yupenure-
JISIMU SIBJIAIOTCS LIEHTPajIbHble OaHKM BeJYLIVX TOProOBBIX rocymapcts. ITybmmkyemble
9TUM GaHKOM MH[IeKChI 9 deKTUBHOrO 0OMeHHOro Kypca BIS oxBarsiBatoT 61 s3KoHOMMU-
KY, B TOM 4JCJI€ OTHENbHbIE CTPAHbl 30HBI €BPO U OTAENbHO — BCI0 30HY €BPO B MMpE.
CaMmble IIOCTIefHME Beca OCHOBAHbI Ha TOprosie B nepuoy 2011-2013 rr., B kauecTBe 6a-
30BOro ropa nHuekcos BoiOpan 2010 1. Mumexcer REER mpefcraBiensl B faHHOM 6ase
B QopMe cpefHEMeCIHBIX 3HAUEHMII. YBeIMUeHMe MHTIEKCA CBUJIETEIBCTBYET O MOBBI-
HIEHNM LEHHOCTH COOTBETCTBYIOLIEN Ba/IIOTHI.

2 Qurupyercs no manusiM VA «Vutepdarc». URL: http://www.interfax.ru/business/549073 (nara
obpamennst: 10.06.2017).

3 llutupyercst no pmauHbIM caitta VA «®unmapker». URL: http://www.finmarket.ru/currency/
news/4506921 (mata obpamuienus: 15.06.2017).

4 Ournpyercs no manubM rasetst «Bsmmap». URL: https://vz.ru/news/2017/6/8/873818.html (nara
obpaienust: 14. 06.2017).

5 Caiir IIB P®. URL: http://www.cbr.ru/statistics/credit_statistics/metod_ex_rate.pdf (zara o6paie-
Hus: 18.06.2017).
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O61iye mpo6eMbl aHanmm3a 1 OLeHKY 3¢ (HeKTUBHBIX pealbHbIX 0OMEHHBIX KYPCOB
paccmatpuBaiotcs B paborax [Chinn, 2006; Maeso-Fernandez, Osbat, Schnatz, 2002; An-
derson, Karamouzis, Skaperdas, 1987]. ABTOpbI U3y4aioT BIusiHIE OOMEHHBIX KYPCOB Ha
HepCIeKTUBBI 9KOHOMMYeckoro pocta [Dosse, 2007; Eichengreen, 2007], ananusupyior
B/IVSTHME 9TUX KypcoB Ha HakoruteHue [Spilimbergo, Vamvakidis, 2003], skoHoMudeckyzo
akTUBHOCTb Poccum [EBpmoxmumoBa, 3ybapes, Tpynun, 2013] n passurtue cTpas ¢ nepe-
XOf{HOt 9KoHOMMKOI [Maeso-Fernandez, Osbat, Schnatz, 2005]. [Tpu ananuse u mporHo-
3MpOBaHMNU CaMUX 3PPEeKTUBHBIX OOMEHHBIX KYPCOB MM UX MH/IEKCOB OOBIYHO IIOKA-
3BIBAIOT IpadyKy 3a JOCTATOYHO JIUTeNbHbI tepuon [Kynpus, 2006; [Tandunos, 2009;
Tpynun, Kusases, Kygiokuna, 2010].

[TepBasi rummoresa HACTOSILETO VICCICNOBAHMS COCTOMUT B TOM, YTO JJIA aHaIM3a
¥ IPOTHO3MPOBAHM IHAEKCOB peaIbHbIX 9()(PeKTMBHBIX 0OMEHHBIX KYPCOB BAJIIOT pas-
JIMYHBIX CTPAH B OTHOCUTEIBHO KPATKOCPOYHOM IIEpPMOJe MOXKHO IIPYMEHNUTD JVICKpeT-
HYIO alllPOKCUMALIVIO HelIPePbIBHBIX CTOXACTUYECKMX YPaBHEHNI, UCIIONb3yeMBbIX P
IIPOTHO3MPOBAHMY NPOLIEHTHBIX CTAaBOK JIaKe B YC/IOBMSAX COBPEMEHHBIX ITOCTIENCTBMII
3KOHOMMYecKoro Kpusuca 2008 r. [IporHossl yka3zaHHBIX KYPCOB IIpefi/IaraeTcs CTPONUTD,
npumensis MeTon Monre-Kapio® Ha ocHOBe cpenHeit pacyeTHOII TpaekTopun, GopmMupy-
eMOJ1 B peXKMMe MMMUTALINY C UCTIOTIb30BaHMEM JUCKPETHOI allPOKCUMALINU CTOXACTH-
YeCKVIX ypaBHEHUI, IIPUMeHAeMbIX IS aHa/lIu3a JYUHAMUKIU CTaBOK IIPOLIEHTA Ha PhIHKe
IONTOBBIX 00513aTeNbCTB. BTopas rumoresa 3akmo4aeTcsi B TOM, YTO IPOTHO3BI MH[EK-
COB peasibHBIX 9((PeKTUBHBIX OOMEHHBIX KYPCOB BA/IIOT MOXKHO ITOCTPOUTH, MCIIONb-
3ysl MeTOJ, NOIMHOMMA/IbHBIX OCTaTKOB, ONMPAIOIIVIICSA Ha Pas3/io>KeHUe MCCIefyeMOro
¢dakropa (B HalleM c/Ty4dae MHAIEKCa peabHOro 3P eKTMBHOrO Kypca BaloThl) B popMe
IO/IMHOMA BBIOPAHHON CTENeHN ¥ INPEeAIONAraloliuii IpUMeHeHe COOTBETCTBYIOINX
PasHOCTeN IJI IIOCTPOEHNS IPOTHO30B YKa3aHHOTO VHJEKCA B peXXKMMe VIMUTALVY Ha
OCHOBE CpefjHeil PacueTHOI TPaeKTOpuM. TpeThsi TUIIOTe3a COCTOUT B TOM, UTO ITPOTHO-
3MpOBaHMe VHJEKCOB peanbHbIX 3Q(eKTUBHBIX 0OMEHHBIX KYPCOB BalIOT BO3MOXKHO
TO/BKO B KPATKOCPOYHOM IIEPUOfie, B TpefesiaX rofa, M Ha ANMUTeIbHbII MepIof, CMBICTA
He JIMeeT.

1. IMHaMMKa MHAEKCOB pealbHbIX 3(p(eKTUBHBIX 0OMEHHBIX KYPCOB BAIIOT

[TpoananusupyeM TEHJEHIMIO PAa3BUTHS MHIEKCOB pealbHBbIX 3QQPEeKTUBHBIX 006-
MEHHBIX KYPCOB B IIepuof, ¢ sHBaps 1994 no Hos16pb 2016 ., ncriob3ysi 6a3y JaHHBIX, CO-
cTaB/IeHHYI0 6aHKOM BIS, KoTOpas coep>XuT 3Ha4eHMst MHAEKCOB 9TUX KYPCoB ¢ 31 sH-
BapA 1994 no 30 amperna 2017 r. CymiecTByeT Taxke 6a3a HOMMHA/IBHBIX 9 (eKTVBHBIX
0OMEHHBIX KYPCOB 3 TOT >Ke CaMblil IIepyof] BpeMeHH, IOCTpoeHHas 6e3 yueta MHGIA-
nuu. B JaHHOII cTaTbe OHA He pacCMaTPUBAETCA.

Ha puc. 1 mpepcrasiensl rpaduky apQpeKTUBHOTO peasbHOro 0OMEHHOTO Kypca
BA/IIOTBI M CTPaH, OOIafaomyx Haubosee MpYBIeKaTeTbHBIMI YCTONYMBBIMU CBOOOI-
HO KOHBEPTUpPyeMbIMU BamoTaMu. Cpefiyt HUX BBIIENIMM aHIIUIICKUI QYHT CTep/IMHIOB
u fomnap CIIA. OgeBugHO, 4TO peanbHble 3¢ deKTUBHBIE 0OMEHHbIE KYPChI BA/IIOT yKa-
3aHHBIX CTPaH B Te€YeHMe BCEro BBIOPAHHOrO IepMofa YCTONYMBO mpebimaioT 100 %,

¢ CoBpemenHble 0COGeHHOCTH MeTOAa MoHTe-Kaprio, B TOM YKCIIe C y4€TOM allpOKCHMALMI CTOXa-
CTUYeCKUX ypaBHeHmit, cM.: [Higham, 2001; Hutzenthaler, Jentzen., Kloeden, 2013; Kloeden, Neuenkirch,
Pavani, 2011; Wu, Mao, Kloeden, 2011].
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XOTS IHAMMKa VX BCE PABHO OCTAETCA JJOBOIBHO M3MEHUMBON. MOXXHO OTMETHTD, YTO
B OIIpefie/ieHHble IIepUOAbl HAOMOaeTcsl KaK POCT, TaK ¥ IajjeHye aHaIN3MPYeMOro
obmenHoro Kypca. s Bemuko6puranunu ato nepuox ¢ Mapra 2007 mo xona 2008 r.,
HO JaXkKe B JAHHOM CIIy4ae MHJEKC peaTbHOro 3¢¢eKTUBHOro 0OMeHHOro Kypca QpyH-
Ta CTEPIMHIOB ObT 607bIIe 95 %. IIpn 9TOM 3TOT MHAEKC yCTOITYMBO npespiiuan 100 %
c okta6ps 2014 r. mo okTA6ps 2016 I, T.e. KO KOHI]a BLIOPAaHHOTO IEpPMOJA BPEeMEHI.
HanMenbuiero sHauyeHus aToT Kypc pocturan B uwose 2011 . — 93,03%, a HaubobllIe-
ro — B ¢eBpane 2002 . — 128,71 %.

Ins mommapa CIHIA He6ombloe coKpalleHue MHAEKCa peanbHOro 3h@eKTUBHO-
ro 0OMEHHOTO Kypca, Hivke ypoBHA 100 %, MOXXHO OTMETHUTb B KoHIle 2008 — Hauase
2009 r., xorga MHAEKC HeMHOro Ipesbiian 94-95%. [l 3T0i BalOThl IPOUCXOAUTIO
npesblienye 100 %-HOro ypoBH:A JJAaHHOTO MHJieKca B TedeHMe 6onee yeM 10-71eTHero
mepuopia, ¢ Mapra 1997 mo mekabppb 2007 1. Haunnas ¢ cepenmunt 2015 1. 66110 €10 Co-
KpallleHle, KOTOpOe TaKXKe IPOJIo/KANoch B TedeHume Bcero 2016 1. mo yposHa 94,03 %
B OKTs16pe 2016 1. Hanbombiiero 3HaueHys JaHHBIN MHIEKC JOCTUTAT B OKTs0pe 1999 .,
KOT7Ia ero 3HaueHue cocTaBuio 132,33 %. Xors o6uuit MHTepBas KojmeO6aHil peaIbHOTO
3¢ PexTMBHOr0o 0OMEHHOTO Kypca 06eux BalIoT JOCTATOYHO IIVPOK, IpUMedaTenbHO
0COOEHHOCTBIO AB/AeTCA mpeBbilleHne 100 %-HOro ypoBHA MHJEKCA Ha 3HAYNUTETbHON
9aCTy BCErO pacCMAaTpPMBAEMOTO IIEPMOJA BPEMEHM.

140 140
130 - 130 jﬂ\
120 . 120 1
= { X
- o
E 110 \“ g 110 -
g v 9
< 100 g 100 -
= =
90 90
80 ; , 80 x .
31.01.1994 15.09.2005 30.04.2017 31.01.1994 15.09.2005 30.04.2017
Mepwuog Bpemenun Mepwop BpemeHun
a 6

Puc. 1. Tlunamuka nHAeKcoB 9¢(GeKTUBHBIX PeaTbHbIX 0OMEHHBIX KYPCOB BA/IIOT A/Is yHTa CTep-
nuHroB (a) n gyst gonnapa CIIA (6)

AHanusupys AVHAMUKY MHAEKCA peaIbHOro 3¢ (HeKTMBHOro 0OMEHHOIO Kypca eBpo,
ClIefyeT OTMETUTb €r0 OTHOCKUTENIbHYI0 HeCTaOMIbHOCTD, KOTOpPas OIpefendeTcs TeM,
4TO nepuopbl npesbimennsa 100 %-HOro ypoBHs 3TOr0 Kypca YepefyoTcs ¢ IepuojamMmn
COKpallleH!s 3HaYeHNs 0OMeHHOro Kypca Hipke 100 % (puc. 2). MuHuManbHOe 3Have-
HIe QaHA/IM3UPYeMOro MHAIeKca 0OMEHHOro Kypca eBpo — 84,11 % — MOXKHO OTMETUTD
B ceHTsA6pe 2000 T., KOrga eBpo elle He ObUI B HAMMYHOM 060poTe. MakcuMabHOe 3Ha-
JeHMe 9TOro MHJieKca (IpyMepHO Ha ypoBHe 110 %) 6b1710 ycTaHOB/IEHO B MapTe 1995 .,
mexabpe 2004 r., mapTe 2008 r. u mioie 2009 T., YTO ellle pa3s MOATBEPXK/aeT HeCTAaOVIbHbII
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xapakrep AuHaMuKy 3¢ dexkTuBHOr0 06MeHHOro Kypca eBpo. [Ipu aTom ¢ anpenst 2014 1.
HaO/II0aeTCs YCTOYMBas TeH/IeHIVIA afleHNsI 9TOro MHAeKca Hipke 100 %. He6onbmoi
pocrt B Tedenne 2015-2016 r. He MO3BOMMII JOCTMYD YKa3aHHOIO YPOBHA, 3HAYEHME VH-
IeKca He BBIXOIWIIO 3a IIpefenbl 92 %.

Comnocrassist rpaduk MHAEKCA peanbHOro a¢deKTMBHOro 06MeHHOro Kypca ¢pyHTa
crepmuHroB (puc. la) ¢ rpadukoM MHAeKca peanbHOro 3¢ GeKTUBHOr0 0OMEHHOro Kyp-
ca eBpo (puc. 2), MOXXHO OTMETUTh UX PACXOX/eHIe NMeHHO B TedeHue 2014-2016 rr.,
KOT7Ia TIePUOJy YCTONYMBOrO pocTta 9¢peKTMBHOr0 06MEeHHOro Kypca QyHTa CTep/NH-
TOB COOTBETCTBOBAJI IIepHOf, COKpaleHyst 3¢ (PeKTUBHOroO peaTbHOr0 0OMEHHOTO Kypca
espo Hioke 100 %.

B 3TOM 3aK/MI09aeTcs CyLiecTBEHHOE OT/INYME JVHAMYKY PealbHbIX 9P (QeKTUBHBIX
0OMeHHBIX KypCOB BaIIoThl Benko6purtanum u eBpo. BoaMOXXHO, 9TV pacXox/jeHus au-
HaMMKV OOMEHHBIX KYPCOB ¥ ITOC/TY>KMIN OJHON 13 IPUYMH OPEKCUTa, KOTOPBIl MOXKET
II03BOJIUTD IIPABUTENIBCTBY BeMKoOpUTaHNN COXPAaHUTD LIEHHOCTb (PYHTa CTEP/INHIOB
1 06€ecrieynT BO3SMOXKHOCTH MCIIO/Ib30BAHN YIIpaBieHus ero 3 pekTMBHbBIM 0OMEHHBIM
KyPCOM B LIe/IAX ITOBBILIeHNS 3P PEKTUBHOCTY SKOHOMMKI CTPAHBI B II€JIOM.
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Puc. 2. lunamuka nHAeKca 3G GEeKTUBHOIO peaJbHOr0 0OMEHHOTO Kypca eBpo

[/t cpaBHEHMS pacCMOTPUM MHJIEKCHI peanbHOro 3P QeKTNBHOrO 0OMEHHOTO Kyp-
ca HIBeNIapcKoro ¢ppaHKa 1 AMOHCKON neHsl (puc. 3). Obe cTpaHbI IPMHAJIEXKAT K YIC-
JIy Pa3sBUTBIX CTPAaH MUPa, a X HAallMOHa/IbHbIE Ba/lIOThI BXOAAT B YMC/IO OCHOBHBIX CBO-
00IHO KOHBEPTUPYeMBIX BA/IIOT 3eMHOTo L1apa. OIHAaKO 3a yKa3aHHbII IIePUOJ, BpeMeHN
TEeH/IeHIUM VI3MeHeHVsI 9P PeKTUBHBIX OOMEHHBIX KYPCOB 9TVX BA/IIOT MIPSIMO IPOTUBO-
no/moXHbL. Tak, [y MHAEKca 0OMEHHOT0 Kypca LIBeNIIapcKoro ppaHka XxapakTepHa 06-
masA TeHJeHUMA pocTa oT 72,15% B guBape 1994 1. no 127,83 % B utonne 2015 r. C utonsa
2010 1. JaHHBII MHJEKC He oIycKasicsa Hipke ypoBHA 100 %. ITpu sTom ¢ cepepunbt 2015 1.
70 Hadana 2016 I. ero 3Ha4eHNe COKPaTUIOCh, HO OCTanoCh Ha ypoBHe 108-110% B KOH-
e 2016 1.

VHpexc 9P peKTMBHOrO peasbHOro 0OMEHHOTO Kypca SINOHCKOI MeHbI 3 aHaIU3Y-
pyeMblil Iepuofi OOHapy>KUBAeT SAPKO BBIPAKEHHYI0 TEHIEHIMIO K COKpalleHum. Tak,
€C/IM €T0 MaKCUMaIbHOE 3HaY€HME B YKa3aHHbI Iepuof coctasmno 149,87 % B anpene
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1995 r., To B uroHe 2015 . 0OMEHHBIII KYypC yIal U MHJIEKC TOCTUT MUHVMAIbHOIO 3Ha-
JeHnsa — 67,8 %. Jlanee mponsomnren He6OMBIION POCT JAHHOTO Kypca JIO YPOBHA Uy Tb
6onpie 80 %. IIpu 5TOM MOXHO HaO/MIOATh U ONpefie/ieHHbIe IePHOAbI BpeMeH!, KOTrfa
TAHHBI KypC BO3pacTajl, HallpuMep, HadMHas cO BTOPOI MOOBMHBI 1998 I. 1o KOHIa
1999 1. wim B 2007-2009 rr. B mo6oM ciyyae 04eBUIHO, YTO OOLINIT MHTEPBAN KOJe-
6aHmit 3¢(eKTUBHOr0 0OMEHHOTO Kypca KakK LIBeilljapcKoro (paHKa, TaK ¥ AMOHCKON
MeHBI Topasfo mmpe. Ecimm piisa mHpekca peanbHOro apQeKTrBHOrO 0OMEHHOr0 Kypca
ATIOHCKOJ MeHbI HAaOMoAaeTCA yCTouMBOe NasieHne Hivke 100 % c centabps 2012 ., To
IS IIBeJIapcKoro ¢ppaHKa 3TOT MHJEKC YCTONYBO 60blIe efyiHUIbI ¢ aBrycTa 2010 .,
T. €. B IIOC/IeHME 5 JIeT MHEKChI pealbHbIX 9 PeKTUBHBIX 0OMEHHBIX KYCOB YKa3aHHBIX
BaJIIOT MMEIOT IIPOTUBOIIONIOXHbIE TEHNEHINI M3MEHEHN Y TIONYMHAIOTCA PAa3HbBIM 3a-
KOHOMEPHOCTSAM.
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Puc. 3. lnnamuka MHAEKCOB 3((PEKTUBHBIX PealbHBIX OOMEHHBIX KYPCOB BAJIIOT AJIsl SIOHCKOI
ueHsI (a) ¥ 1 mBeiinapckoro gppanka (6)

[TpencraBneHHble rpadyKM NHEKCOB peaTbHBIX 9P PEeKTUBHBIX 0OMEHHBIX KYPCOB
BamoT Benuko6purannu, CIIA, fAnonun, lIBeitjapun n eBpo (cM. puc. 1-3) mo3BonAior
ClIe/IaTh OIpefielleHHbIe BHIBOIBI OTHOCUTEIBHO IMHAMMUKI JAHHBIX MHIEKCOB 3a YKa3aH-
HbII1 Tepuof,. Bo-nepBbIX, AMHaMIKa peaabHbIX 9()()eKTVBHBIX 0OMEHHBIX KYPCOB HOCUT
SIPKO BBIPa>KEHHBII MHVIBUYa/IbHBIIl XapaKTep, MOXeT ObITb IT0-pasHOMY IlepeMeHY -
BOJT [yIA Pa3IM4HBIX cTpaH. [ Hamboslee IPMUBJIEKaTeIbHBIX CBOOOIHO KOHBEPTUPY-
eMbIx BT Mupa (gommap CIIA, 6puraHckuit GyHT CTEPIMHIOB) 3HaUeHUe MHJEKCa
peanbHOro 3¢ eKTMBHOro 06MEHHOTo Kypca cTabuibHO npesbimraet 100 %.

Bo-BTOpBbIX, 3HaUeHNA NHJEKCA 3P PEKTIBHOTO pealbHOro 0OMEHHOTO Kypca Kpaii-
He MOZIBVDKHBI B K)KJbII OTHOCUTEIbHO HeOOJIBIION paccMaTpusaeMblil mepuop. Cre-
IyeT yYUTHIBATD, YTO OHM OO/IAJAIOT CBOIICTBOM IIOCTOSTHHO M3MEHATb TeHAEHIVIO pa3-
BUTMVA U YaCTO BO3BPALIAIOTCA K y>Ke OBIBIIVMM VIV HaOII0ofjaeMbIM 3Ha4eHNAM. B cBA3n
C 9TVM I'MIIOTE3a O TOM, YTO IIPOTHO3bI PACCMATPUBAEMBIX MH/IEKCOB OOMEHHBIX KYPCOB
BaJIOT MOTYT MMeTb TOJBKO OTHOCUTENbHO KPAaTKOCPOYHBIN XapaKTep, CIpaBeIuBa.
Ortcrofa Takxe ClefyeT, YTO [/ MOJIeTVPOBaHMA VX AMHAMUKI MOXKHO MCIIONb30BaTh
CTOXaCTUYeCKNe MPOIIeCcChl, 00/I1ajaloliie CBOMICTBOM BO3BpaTa K y>Ke peaa30BaHHBIM
3HAYEHVAM.
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B-TpeTbux, 11 BCeX aHaM3UPYEMBIX CTPAaH OYEHDb CTIOXKHO BbIJIEIUTh HEKOTOPYIO
eVIHYI0 TEHJECHLMIO U3MEHEHNA 3TUX KypCOB B Te€4EHME pacCMaTpPMBAEMOIO Iepuoja
BpPEMEHH, UTO JIellaeT HEBO3MOXKHBIM IIOCTPOEHNe POrHo3a 3G (HEKTUBHBIX 0OMEHHBIX
KyPCOB, YYUTBIBas TOJIbKO BLIOOPOYHBIE 3HAYEHMA 3a 9TOT Iepuof. [logo6HbIe mporHo-
3Bl 1]e71eCO0OPa3HO CTPOUTH HA OCHOBE M3y4yeHVs paKTHUIeCKUX TeHAEeHLMIT V3MeHeHNs
MH[eKca peanbHOro 3¢@deKTMBHOrO 0OMEHHOTO Kypca BalOThl KOHKPETHO! CTpaHBI
TOJIPKO 3a IIOC/IEHNII ITepuof, B HameM cnydae 2016-2017 1T., Korga MOXXHO Y€TKO Ha-
O/II01aThb ITOC/IEAHIO HAMETUBIIYIOCS TeHIEHLINIO I3MEHeHNA peaIbHOro 3¢ GeKTUBHO-
ro 0OMEeHHOro Kypca.

2. HenpepbIBHOE MOAeTMpPOBaHNE MHAEKCOB pealbHBIX 3¢ (HEeKTUBHBIX 0OMEHHbIX
KYPCOB C y4€TOM CTy4YaliHBIX IIPOL[ECCOB

B panHOM paspesie mpoaHanIM3MpyeM OCHOBHBIE CTOXacTUYeCKMe YpaBHEHMH, KO-
TOpbIe peKOMEHJYeTCA UCIIONb30BATh IJIS ONVMCAHNUA JUHAMMKI CTOMMOCTY OOIMTaIimit
¥ TIPOLIEHTHBIX CTABOK II0 HIM B COBpPeMeHHOI tuTeparype. [1of00HbIIT TOAXOA pefo-
7araeT MojieNMpoOBaHNe OVHAMMKY YKa3aHHbBIX TaPaMeTPOB C Y4eTOM CIy4aifHBIX IpO-
1eccoB. OOBIYHO pedb UJeT O IPUMEHEHU) BMHEPOBCKOTO CIy4ailHOTO Ipoljecca MIn
IpUpAleHNsA BIHEPOBCKOTO mponecca. O6paTuM BHUMaHMe Ha ypaBHeHVe OVHAMUKI
IPOLIEHTHO CTaBKI, yYUThIBalollee IIpMpalleHe BUHEepOBCKOTO Cy4aifHOTO IIpoliecca,
Ha CBOJICTBa KOTOPOTO B 3HAYMTENbHOI CTENEHM ONMpAETCA IpefijaraeMas HVDKe JMC-
KpeTHas allpOoKCUMalNs 3TUX ypaBHeHuIl. IlocTpoeHne cOOTBETCTBYIOMINX CTOXACTH-
9eCKMX YPaBHEHMI OCHOBBIBAETCA Ha IIPEANIOCHIIKE O CTy4aliHOM XapaKTepe U3MEeHEeHN
CTaBOK IIpOLIeHTa. B paMKax MaHHOTrO IOAXOfja pacCMaTpPUBAIOTCA MOJEIN, B KOTOPBIX
IPOLIEHTHbIE CTaBKU 7y, t > 0 ABMAOTCA INGOY3MOHHBIMU CTyYaiiHBIMM IIPOL[ECCAMIA.
B o61iem Buje ykasaHHBIe IIPOLIECCHI MOJIEMPYIOTCS cToXacTudeckumu auddeperun-
a/IbHBIMM YPaBHEHMAMMU CIIESYIOIIETO BUTA:

dr,=a(t,r,)dt+b(t,r,)dw,, (1)

rae dw, — TpupaleHne CTaHFAPTHOTO BUHEPOBCKOrO mpouecca, a a(t,r,) u b(t,r,) —
[apaMeTpsl ypaBHEHNs, OLpefensieMble KaK QYHKIMU BPEMEHN U TEKYLIEro 3Ha4YeHMs
caMoit TporeHTHOl cTaBKyu. OOBIYHO HpeanonaraeTcs, 4To koadduunentsr a(t,r,) n
b(t,r,) TaxoBsl, 4TO ypaBHeHe (1) MMeeT efMHCTBEHHOE PELIeHNe, T. €. KXKION peas-
3aliuy IIpUpalleHNs BUHEPOBCKOTO Ipomecca dw, COOTBETCTBYET eIMHCTBEHHAs BYHK-
VIS 74, YEOBJIETBOPSIIOLIas COOTHOIEeHMIO (1).

Hlanee 6ygeM cYMTaTh, YTO AHAJIOTMYHBIM IIYTEM MOXXHO MOJEIMPOBATh MH/EKCHI
peanbHbIX 9P GeKTUBHBIX 0OMEHHBIX KYPCOB BaJIIOT, [PV 9TOM ITapaMeTp 'y PACCMOTPUM
KaK 3HayeHMe MH/IeKCa PeaTbHOro 3G PeKTIBHOr0 06MEHHOTO Kypca BaliOThl COOTBET-
CTBYIOLIIe/l CTPaHbl B MOMEHT BpEMeHHN f.

ITpu noctpoennn auddepeHIManbHbIX YpaBHEHNUIT /s aHA/IM3a ¥ IPOTHO3MPOBa-
HYs1 9 PeKTUBHBIX peanbHBIX 0OMEHHBIX KYPCOB BAIIOT IIPeIjIaraeTcsi MCIOAb30BaTh
[OAXOMbI, IIPENTIOKEeHHbIe B IUTepaType i aHanusa AMHAMMUKM CTABOK IPOL[EHTa
Ha pbIHKe oburanuit’. B ToM 4mcie 6yfyT pacCMOTpEHbI ypaBHEHNS, MIPEIIOXKEHHbIE

7 TeopeTndeckue OCHOBBI MOREMMPOBAHUS [JVHAMUKY BPEMEHHOI CTPYKTYPBI CTABOK IIPOLIEHTA
npepcrasiensl B pabore 10.-11. JTroy [JTioy, 2007, c.435-453].
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P.Mepronom, O.Bacnuekom, JI>x.Orgenom, a Taxxke [Ix.Kokcom, [Ix.VIHrepconnom
u Cr.PoccoM a1 aHanmM3a AMHAMMKM NIPOLIEHTHBIX CTaBOK. Bce aTu ypaBHeHus mpen-
CTaBJIAIOT CO60J1 onpenenieHHy0 Mogudukanuio ypaBHeHus (1); B HUX YIMTBIBAIOTCS
JIBe 4aCTIU: TPEHIOBAA U CIydaiiHas.

B 1973 1. P. MepTOoH IpemIoKn CTOXaCTUYECKYI0 MOMe/Ib AMHAMUKY NPOLEHTHBIX
CTAaBOK, KOTOpas IpefcTaBasAeT COOOIl OIpefie/IeHHYI0 KOHKPeTMU3ALVI0 YpaBHEHUS
(1) [Merton, 1973]. OcHOBHas IPeIOCHUIKA €0 MOJEM COCTOUT B TOM, YTO CITy4aii-
Has IOXOZHOCTb OO/IUraluy onpefie/sieTcs AByMsA paKTopaMy — JIeTepPMIHMPOBAHHON
TPEH/I0BOJ COCTABIIAIOLIEN U CITydaiiHbIM IyMoM. IIpefonaraercs Takxe, 4To 06a 4nc-
NIOBBIX IapaMeTpa — K03 uiimeHT gpeitda a 1 BOTATUIBHOCTD Ok He 3aBUCST OT Bpe-
MeHM. JI1s OnMcaHus IYMOBOJ COCTAB/AIONIEN ObIIO IPEeIOXKEHO IPYMEHNUTDh CTaH-
IapTHBIV BUHEPOBCKUII mporiecc. Takum 06pasoM, UCHONb3ys MOfelib MepToHa, MOXKHO
[IPECTaBUTh AUHAMMKY 3¢ (eKTUBHOro 0OMEHHOro Kypca B (opMe CTOXacTUIECKOTO
nudepeHIaTbHOIO YPaBHEHNA C/IeAYIOILero BU/a:

dr, =adt+06,dw,, (2)

rie dry — TpupalleHne NHeKca peasbHoro 3¢ ¢GeKTNBHOr0 0OMEHHOro Kypca Halyo-
Ha/IbHOV BaJIIOTHI 3a IEPUOR, [£, t + td]; a M 0 — M3BeCTHBIE YNC/IOBbIE TAPAMETPhI, dw, —
IpupaleHe CTaHJapPTHOTO BIHEPOBCKOTO IIPOLiecca o CPeHNUM, PaBHBIM HYJIIO, U JIVIC-
Tepcreit, IPOIOPLMOHATbHON IPOMEXYTKY BpeMeny. CorlacHo ypaBHeHMIo MeproHa
(2), usmeHeHMe OOMEHHBIX KypCOB OyIeT 3aBUCETh OT [IBYX COCTAB/IAIOIINX: TPEHIOBOI
(adt) n cmyqaitHoit, wan wymoBoit (oxdw;). [Ipu atom, B cnyyae ecimu o > 0, BOSMOXKHA
CUTYalus, KOIjja MHEKChl OOMEHHBIX KypCOB (MM IIPOLIEHTHBIE CTaBKM B OPUTVMHAJIb-
HOJ1 MOZIe/N) PacTyT B Te4eHNe IIPOLO/DKUTE/IBHOTO TIepyofia BpeMeHM, KakK, HallpyuMep,
MO>KeT BO3PacTaTh CTOMMOCTD aKLMil. ITO CBOVICTBO MOfenu MepToHa He COITacyeTcs
C HaOJTIOfIeHSIMY 33 TTOBeleH)eM KaK pacCMaTpuBaeMbIX OOMEHHBIX KypCOB BaJIIOT, TaK
¥ PHIHOYHBIX IIPOLIEHTHBIX CTABOK, I/IsI KOTOPBIX, KaK IPaBIIO, He XapaKTepHa IIPOJO/I-
KMTe/TbHAS TEHEHIM POCTa V/IM TafieHIISL.

YKasaHHYIO0 Ipo6/IeMy ITO3BOJIAET NIPEORO/IETh MOJEb IIPOLEHTHBIX CTaBOK, KOTO-
pyto npemtoxxmn O. Bacuuek. 9Ta MOZIe/Ib TaK>Ke ONMPAETCs Ha ONpefielleHHYI0 MOANM-
KaIlMIO YNMCIOBBIX TapaMeTpoB ypaBHeHM (1), KOTOpas COCTOMUT B TOM, YTO IIPOLIEHTHAs
CTaBKa B KPaTKOCPOYHOM Iepuofe KomebmeTcsi OKONo MOCTOSAHHOro ypoBHs [Vasicek,
1977]. ByneM mpepmonararh, 4To IOJ0OHOE BBIIIONHACTCS U IS KOMeOaHWil MHIEKCOB
06MeHHBIX KypCOB BaJIIOT. Y 4nThbIBas npefnoxenHoe O. BacuyekoM ypaBHeHue, onpepe-
JIMM COOTBETCTBYIOIIlee CToXacTudeckoe nudepeHIaabHoe ypaBHEHMe /s OIMCAHUSA
AVMHAMUKI NHAEKCOB 9 GEeKTUBHBIX 0OMEHHBIX KYPCOB CIEAYOLINM 06pasoM:

dr,=a(b—r,)dt +c,dw,, (3)

rfe g, b, o) — 3aJaHHbIe YMCIOBbIE TapaMeTpsl, mpudeM o > 0, b > 0, 0 > 0. Koadppuunu-
eHT Ok B ypaBHeHMsX (1) u (3) HaspIBalOT BOMAaTUIBHOCTBIO. [lapamerp b B ypaBHeHMUM
(3) mpepncraBAeT co60it B OpUTMHATIE JONTOCPOYHYIO IIPOIIEHTHYIO CTaBKY, BOKPYT KO-
TOpOIt KOTeO/meTcs TeKylliee PpIHOYHOE 3HaYeHMe CTaBKU. B HaueMm cinydae OymeM Io-
J1araTh, 4TO TeKylllee 3HaUeHMe NH/eKca 3PEKTBHOTO peaTbHOTO 0OMEHHOTO Kypca 7t
Koje6yercs Bokpyr napamerpa b. Takum o6pasom, Mogenb Bacideka onpegernser xapak-
Tep M3MEHeHMA MH/IeKca 0OMEHHOTO Kypca KaK IMpOIiecc ¢ BO3BPATOM K CpeffHeMy (aHTJI.
mean reversion).
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Eciu Texyinee sHaueHue 3pPeKTMBHOTO OOMEHHOT0 Kypca BbIlIe JOITOCPOYHOTO
opuentupa (7, >b ), To B ganpHeillIeM 9TOT KYpC OyeT UMeTh TeH/EHIINIO K CHIDKEHNIO,
HOCKONBKY B faHHOM cinydae a(b—r,) <0. Eciu rexymmit o pexTBHBIT 0OMEHHDIT KypC
1, >b, T0o mpousolieT 06paTHBII IPOLECC YBEIMYEHVsI TEKYILEro Kypca /il BO3BpaTa
K JJOITOCPOYHOMY YpOBHIO b. Takum 06pazoM, ko3 PuimeHT a MOXXHO TPaKTOBATh KaK
CKOPOCTb BO3BpaTa pacCMaTPUBaeMOro OOMEHHOTO Kypca BAIIOTBI K JJOITOCPOYHOMY
3HaueHMI0. IlapaMeTp O, KOTOpbII IPUHATO Ha3bIBaTb BONATUIBHOCTDBIO, OIpefeseT
CTENEeHb BIMAHMUA C/Ty4YallHOM COCTaB/AIOLIEN B IpPOLEcCce M3MEHEHMs paccMaTpuBae-
Moro 3¢ dekTuBHOro 06MeHHOro Kypca. Uem 6osblie BOMAaTWIBHOCTD, T€M, OYEBUIHO,
0oJIblile OTK/IOHEHN S 3Ha4eHMiT 3P PeKTUBHOTO 0OMEHHOTO Kypca OT TeKyIeil TeH/ieH-
VIV, OTIpefie/sieMOli IIepBbIM C/IaraeMbIM B COOTHOIIeHMN (3).

Mopnduxanneit mogenu (1) apnsgercs taxke ypaBHeHne [x. OrjeHa, B KOTOpoM
IIpY CAY4YallHOM IIEPEMEHHON — IPMpPALIEHNI BUHEPOBCKOIO IIpoLecca — IMPUHUMAET-
cs BO BHMMaHIe ¥ TeKylllee 3HaYeHMe PAcCMAaTPYBaeMOro 0OMEHHOTO BalIOTHOTO Kypca
[Ogden, 1987]. ITpu aTom ypaBHenue [Ix. OrgeHa ¢ yueToM Ce/IaHHBIX BbIIIe 0003HaYe-
HMI [I/1S1 ONIMCAaHVS IMHAMUKY 9 PEeKTUBHBIX OOMEHHBIX KYPCOB MOXKHO 3aIIJICaTh TaK:

dr,=a(b—r,)dt +o,r,dw,. (4)

YpaBHenne Kokca — JVHrepconmna — Pocca He3HauMTeNIbHO OTIANYAETCA OT ypaB-
HeHys OrjieHa TeM, YTO IPY CIYYaliHOI ITlepeMeHHOl YUYUTBIBAeTCS KOPEHb U3 TeKyllle-
ro 3HayeHus a¢dexTrBHOrO 06MeHHOro Kypca [Cox, Ingersoll, Ross, 1985]. Ero Mo>xHO
IIPEACTABUTD B CNIEAYIONEM BuUfie:

drtz[i(u—rt)dt+0k\/gdwt. (5)

Omnpenenennas Mopudukanys mogemu Bacudeka (3) u momemn Kokca — VIHrep-
comna — Pocca (5), cB3aHHasA ¢ IpefCTaBIeHyeM IapaMeTpa L Kak pyHKIMM BpeMeHu,
6p11a ipemmoxkena Jx. Xammom u K. Yaitrom [Hull, White, 1990].

YpaBuennsa Bacuueka, Orgena u Kokca — Vnrepconna — Pocca, KOTopble NCTIONb-
3yI0TCS /IS aHA/IM3a AMHAMUKY CTaBOK IIPOLIEHTA Ha PbIHKE OOIMIALViL, IPEfCTABIIAIOT
co6011 ompepeneHHble MOfUUKALMK YCIOBMIL CTy4ailHOro mporecca OpHIITeiHa —
YneH6exa ¢ BO3BpPAaTOM K HY/IEBOMY cpefHeMy. VIX OCHOBHOe OT/IMYME COCTOUT, BO-
IIEpBBIX, B TOM, YTO BBORUTCS IIpeobpasoBaHye KoadduimeHTa Ipy CIy4aifHoN Iepe-
MEHHOI1, a, BO-BTOPBIX, CpefjHee 3HaYeHMe IPefIIoIaraeTCsl OT/IMYHBIM OT HYJIA.

[TocTpoenHsble ypaBHeHUs (2)—(5) MpeACTaBIAT COOOI TMHEHbIe BapUAHTHI Off-
HO(pAKTOPHBIX CTOXAaCTUUeCKUX AuddepeHIanbHbIX YpaBHeHNIL. B mureparype npen-
MaraloTCsA TaKXKe [Ipyrye BapMaHThl COOTBETCTBYIOMIMX CTOXAaCTUYECKUX YPaBHEHUIL.
Hanpumep, noraopmanbras Mozenb Jlocena [Dothan, 1975] unn MHOrodakTopHBIE MO-
JIeV, YIUTHIBAOIIVIe HECKOIBKO CTyJalfHbIX IIepeMeHHBIX, HallpuMep ABYX(paKTOpHbIe
mogpenu bpennana u [IBapua [Brennan, Schwartz, 1985]. 9tu Momenu B JaHHOI CTaThe
He pacCMaTPMBAIOTCS.

3. JucKkpeTHasA anNpOKCUMAaLVA CTOXaCTUYECKMX YpaBHEHUI
B (popMe peKyppeHTHBIX COOTHOLIEH I

OcHoBHast po6/ieMa HeIpephIBHBIX MOJIeTIel CBsI3aHa C He0OXOAMMOCTbIO MCIIONb-
30BaHUA JOCTATOYHO C/IOKHOTO MaTeMaTU4YeCKOTo allapara, UCXOfHble MPeAIOChIIKI
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KOTOPOTO PV 9TOM UTPAIOT YacTO 60/lee BaXXHYIO POJIb, YeM COZiep)KaTe/IbHble YC/IOBIS
KOHKPETHBIX PbIHKOB Kammrana. OmpefesieHHOe YIpOIleHNe 3aa4l aHa/IN3a U IPOTHO-
3MpOBaHMA TeHICHIVI JTHAMYIKY II0Ka3aTennell Ha QUMHAHCOBBIX PhIHKAX CBS3aHO C IIpU-
MeHeHNeM JUCKPETHOM allllpoKCUManyy ypasHeHnit (2)—(5) B pexxume uMutanun. [lns
YPaBHEHMII MO>XHO IIOCTPONUTD AUCKPETHYIO allIPOKCUMALVIO B (pOpMe peKyppeHTHBIX
COOTHOLIEHUIA.

Crry4ailHble IPOLIECCH, YIUTbIBaeMble B ypaBHeHMAX (2)—(5), mpencTaBsaior co-
00i1 IpMpalleHNs BUHEPOBCKIX IIPOLIECCOB, PAacIpefie/IeHHbIX II0 HOPMa/IbHOMY 3aKOHY
CO CPETHMM, PaBHBIM HYJIIO, U TUCTIEpCHel Gydt , TIPOTIOPIMOHATHHOI JUTNTENbHOCTH
YYMTBIBAEMOTO BPeMEHHOT0 MHTepBasa dt. Vicxops 13 3Tol IPeAnoChUIKN, PACCMOTPUM
BO3MO)XHOCTH IIPOBEfICHNsI AMCKPETHON allIIPOKCUMAlVM aHAIVM3UPYEMBIX YpaBHEHMI
Y IOCTPOEHNSA PEeKYPPeHTHBIX COOTHOMeHuI [Boponnosckmit, 20106, c. 115-116]. ITo-
SICHVIM 9TO Ha IIpuMepe IIpeoOpa3oBaHys croxactuieckoro ypasHenus O.Bacuyexa (3).

Vcnionb3ys ykasaHHOE CBOVICTBO IIpMpalljeHNi BUHEPOBCKUX IIPOLECCOB, IOCTPOUM
€ro BO3MOXXHYIO AVMICKPETHYIO alllIPOKCUMALIO B GOpMe PEKYPPEHTHOIO COOTHOIICHYS.
[lJ1 IpOCTOTBI 3aIlNCH OIYCTUM MHJIEKC t M 0003Ha4YMM Yepe3 A — IIar BpeMeHHOI pe-
IIETKY, B COOTBETCTBMM C KOTOPBIM OyZieM IIPOBOAMTD PacyeThl B PeXXMME MMUTALUIL.
BospMeM MHTerpas OT IIpaBoIi 1 JIEBOI YacTeil 3TOT0 ypaBHEHMA 10 3alaHHOMY IIpOMe-
XKYTKY, KOTOPBIII HauVIHAETCS B MOMEHT f U 3aKaHYMBAETCSA B MOMEHT ¢ + A.

t+A t+A t+A
[ dr = [ ab-r)dt- [ o dw,. (6)
t t t
AnmnpoxcyManys cooTHoueHus (6) mpeXxe BCero OIpefesieTcsl TeM, YTO 3Haue-
HJA BCEX ABYX MHTErPAJIOB, KOTOPBIE HE COREP KT CIY4IaliHyI0 IIEPEMEHHYIO, OIIPENe/VM
ITPOCTO KaK pa3HOCTb 3HaYeHU HO,I[bIHTeI‘pa}IbHOf/l q)YHKIH/II/I B Ha4dajie I B KOHIE pac-
CMaTpUBAEMOr0 IIPOMeXYTKa. JIeByI0 4acTb cOOTHOWIEeHNs (6) MpeobpasyeM Tak:

t+A
[ dr=ra-1 ™)
t

AHanornyHble Mpeo6pasoBaHus ClelaeM I EPBOrO MHTErpaia B MPABOIl 4acTh
paBeHcTBa (6):

t+A
J alb—r)dt =ab(t + A—t)—a(r, , —1,)=abA—a(r, , —1,). (8)
t
PaccMOTpuM BO3MOXKHOCTM TIOCTPOeHMA NPUOMVKEHHOJ (OPMBI BTOPOTO JMHTe-
rpajia B IpaBo¥ 4acTy paBeHCTBa (6). I/ 3TOTrO, yunThIBasA yKa3aHHbIE BBIIIE CBOCTBA
IIpMpaLleHNA BUHEPOBCKOTO IIPOLIECCa, MPEfCTaBMM €TO B CIENYIOIIEM BUE:

dw, = \/Xl)t,

IZle V; — CTAHJAPTHBINI BUHEPOBCKMIL NIPOIIECC, paclpeie/IeHHblIl 10 HOpMa/IbHOMY 3a-
KOHY CO CPEJHVM, PaBHBIM HYJIIO, M IVCIIEPCHEl, paBHOM efuHuIe. BygeM cunraTh, 9T0
OMCKpeTHasl pa3HOCTDb peann3alyil MCXOHOTO CIy4alfHOTO BMHEPOBCKOTO IIpoliecca w
IS IBYX COCEHNX MOMEHTOB BPeMeHM IIPeICTABIAET CO00II CIyJaliHyI0 BeMUINHY, KO-
TOpas paclpefe/eHa 0 CTAaHAAPTHOMY HOPMa/IbHOMY 3aKOHY B CIefiyiolieit ¢popme:

Becmuux CII6T'Y. xonomuka. 2017. T. 33. Boin. 4 533



(W,, 5 —w,) =JAN(0,1).

YuutpiBas NOMyYeHHOE COOTHOLIEHNe, IPUOMKEHHYI0 GOpMyITy [/Is MHTerpaa,
KOTOPBII COTEep>KUT IpypallieHlie BUHEPOBCKOTO MPOLIecca, MOXKHO 3allMCaTh TaK:
t+A

G j dw, =0 (W o —W,) =0y \/ZEAt’ 9)

roe & — peanmsanus Cay4JaiHOM BeIVYMHbL, IONYMHAIOWIENCA CTAHAAPTHOMY HOPMaJlb-
HOMY 3aKOHY CO CP€JHMM, PaBHBIM HYJIIO, U IUCIIEpCUEN, pAaBHOI eVHULIE.

OKOHYaTeNbHO PEeKyppeHTHOe COOTHOIIEeHNe, KOTOpoe IpeAcTaBysieT coboit uc-
KPETHYIO allIPOKCUMALINIO0 PacCMAaTPUBaeMOl TPaeKTOPUM HOTPebIeHNs, IPEeACTaBUM
TaK:

fon =1 FabA—a(r,, —1,)+ 0, VAE,, (10)

OTKY/a IIOTy4aeM JMCKPeTHOe PeKypPPEHTHOE COOTHOLIEHNE JI/I COOTBETCTBYIOLIEro 00-
MEHHOTO Kypca B clefytomiert popme:

ab A
Taa =T A+ AG, . (11)
1+a 1 +a
MoO>XHO TIOKa3aTh, MICIIONb3YA IMOJXOJl, OCHOBAHHBIM Ha MHTETPUPOBAHMUM IIPABOA
U JIEBOJI YacTell IpMBENEHHbIX YPAaBHEHMIA, UTO JIS1 ypaBHEHUA MepToHa 3Ta IMHelHas
AIMpOKCHMMAaLMs IPUHIMaeT 60jee IPOCTON BUL

foa =1, +aA+6, VAL, (12)

roe & — peanmsanusa Cay4JaiHOM BeINYMHbIL, ONYMHAIOIENCA CTAHAAPTHOMY HOPMaJlb-
HOMY 3aKOHY M OIIMCBIBAIOLell BAMsHME CITy4aifHOro ¢akropa Ha OOMeHHBIE KYpPCBI
BAJTIIOT Ha IIPOMEXYTKe [f,t+A]; A — IIar BpeMeHHOJI pelleTKM B IIpoliecce pacyeToB
B PeXUMe UMUTAINKS.

IuckpeTHas annpokcumanus ypasHeHus OrfeHa (4) B GopMe peKyppeHTHOTO CO-
OTHOIIIEHVSI MOXKeT OBITh aHAJIOTMYHBIM 00pa3oM 3amycaHa Tak:

Pu Oy,
hA=T +mam+ﬁ\/&t. (13)

AHa/IOTMYHBIM IIyTeM, aHaIU3UPYs IPaBYIO M JIEBYI0 YacTu ypaBHeHusa Kokca —
Nurepcomma — Pocca (5), momyunm crefyroliee peKyppeHTHOE COOTHOIIEHMeE, Mpef-
cTaBJIAoLIee cO00I eTo AMCKPETHYIO alIIPOKCUMALIUIO:

fon = BMB abA + k(\/’ AE,. (14)

YpaBHenns (13) u (14) mOX0XM Ha IPUBEIEHHYIO BbIIIE AUCKPETHYIO AIIIPOKCHU-
Manuio ypaBHeHUsA Bacuueka, T.e. OTpa)kalOT INO-IPeXHEMY IPOLieCC C BO3BPaTOM
K cpefiHeMy. CyllleCTBEHHBIM OT/IMYMEM OT ypaBHeHNsA Bacuyeka AB/IAeTCA TO, YTO COOT-
BeTCTBYIOIUIT K09 uiyeHT ypaBHeHu (14) mpy cy4yaitHON ITepeMeHHON YYUThIBAeT
napametp B bopme

8 TIpumepsl peanusauuu JaHHOTO MOAXOAA CM. B paborax: [MonenpoBaHue 5KOHOMUYECKOTO POC-
., 2011, c. 164-173; BoponrioBckuit, Bolonenko, 2014].
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YenoBust (11)—(14) MOXXHO MCIONB30BaTh [isi MPOTHO3MPOBAHUS M3MEHEHMsS
paccMaTpuBaeMoro 3¢pPeKTUBHOro Kypca o6MeHa B IIpoliecce MMUTALMIOHHBIX pacye-
TOB. [Tpy 9TOM OBINN pelleHbI ABe OCHOBHBIE 3aaun. Bo-1epBhIX, TIOCTpOeHA CpefHsis
pacyeTHas TPaeKTOPUsI, KOTOpas MO3BOJSET IPOTHO3MPOBATh TEHAEHIIMY I3MEHEH NS
paccMaTpuBaeMbIX OOMEHHBIX KypCOB BaliOT OTHENbHBIX CTpaH. Bo-BTOpBIX, cenan
BBIBOJ, 00 OlLleHKe IpaHul] JOBEPUTEIbHOI 00MaCTH /ISl pacCMaTPUBAEMbIX MHIEKCOB
peanbHBIX 3¢ (HeKTUBHBIX 0OMEHHBIX KypCOB BaIOT. EC/i Takast olieHKa sIB/IsAeTCs KO-
HEYHOII 1Ie/IbI0 PAcueTOB, TO JJIA ee IOY4YeHMS MOXKHO OTPAaHNYNTHCA HaXOXKAEeHIEeM
BBIOOPOYHBIX KBAHTHU/IEH 3a[JAHHOTO IOPSKAa OTHOCUTENBHO BHIOPAHHBIX MOMEHTOB
BpeMeHN.

Vcnonp3oBaHme [isi IPOTHO3MPOBAHNS peanbHbIX 9 (eKTUBHBIX 0OMEHHBIX Kyp-
COB OT[e/IbHBIX BamiOT cooTHouteHui (11)—(14) B peXxuMe MMUTALMM ONMUPAETCS Ha
y4eT TOJBKO TeKYIIMX MIM HadaJbHBIX 3HaYEHWII 9TUX IIOKazareneil. DTO II03BOJIACT
IpeofioeTh P GOPMaTbHBIX TPYAHOCTEN, KOTOpble BOSHUKAIOT B TOM C/Iy4ae, KOIZa
[IPOTHO3VMPOBaHNE OCYILIECTB/ISIETCS Ha OCHOBE 00PabOTKM AMHAMMYECKMX PSALOB YKa-
3aHHBIX [TOKa3aTesieil C IIOMOIbI0 SKOHOMETPUYECKIX METOZIOB 1 IIPEATIoaraeT IOCTPo-
eHye ypaBHeHmil perpeccun [Davidson, 1994; Dougherty, 2011; Stock and Watson, 2010].
Bo-mepBbIxX, Ipy 3TOM He IPUHUMAETCS BO BHUMaHME MPEAIOChIIKa MHEPLMOHHOCTH,
KOTOpast 03HauaeT COXpPaHeHNe MPOLUION TeHAeHIMN B OYAYLINX [eprOAaX, HOCKOIbKY
B HallleM C/Iy4ae YYUTBIBAeTCS TONBKO HavaJbHOE WIN TeKyllee 3HaueHue. Bo-BTOpbIX,
B IIPMHIVIIE CTAHOBATCS HEHY>KHBIMY IIPOBEPKY CTATUCTUYECKUX TUIIOTES O CTALMOHAP-
HOCTH PsiJja, aBTOKOPPEIALINY, TUIIOTe3 O PaBEHCTBE HYIIO K03 GULNEHTOB ypaBHEHMI
perpeccun u fip. B-TpeTbux, nosBisercs BO3MOXHOCTb I'MOKO MeHATH (popMupyemble
IIPOTHO3bI MAKPOIKOHOMIYECKNX ITOKa3aTesiell B 3aBUCKMOCTH OT M3MeHeHNIT X 3Hade-
HUIT XOTs1 OBI B OFHOM I1epyOfie, KOPPEKTHPYs UCIIOIb3yeMble YMCI0BbIe apameTpel. Ho
CYILIeCTBEHHYIO POJIb UTPAIOT YC/IOBUA KaIMOPOBKI MOJEIN U ONIpefie/IeHIs TeX MOMEH-
TOB BpPEeMeHM, TOYEK IIOBOPOTA, KOIZla BO3HMKACT pe3Kas CMEHa TEeHJEHLIMU Pa3BUTUSA
paccMaTpuBaeMbIX MAKpPOIKOHOMIYECKNX IT0Ka3areneil. COOTBETCTBYIOIE 3MEHeHU s
OIIpEMesIAITCS B IPOLecce KOPPEKTMPOBKY YMC/IOBBIX IIapaMeTPOB.

Han6ornpie TpygHOCTV NPUMEHEHNUSA MOJIEIN CBSA3aHBI C ee KalIMOpPOBKOIL, KOTO-
pasi BK/IIOYaeT B ce0s1 Kak oIlpefe/ieH/ e 3HAYeHNIT TapaMeTpOB, OTCYTCTBYIOLINX B CTa-
TUCTHKE, TAK ¥ 0OHAPY>KeHNe «TOUeK IOBOPOTa» — TeX MOMEHTOB BpeMeH, KOT/la pe3KO
MEHsIeTCs TeH/ICHIMS JUHAMUKI paccMaTpuBaeMbIX 0OMEHHBIX KypcoB. IIpu nposene-
HMM VIMUTAIMOHHBIX 9KCIIEPUMEHTOB 3HAUeHN s TapaMeTpoB ypaBHeHuii (11)—(14) pac-
CUUTBIBA/IUCH TAaKMM 00pa3oM, YTOObI 00ecrieunTh cOOTBeTCTBIE 50 %-HOJI JOBEPUTENb-
HOI1 00/IaCTV OTHOCUTE/IBHO CPeJHer0 3HaUeHNU A MOIE/IPYEMOT0 CIy4aifHOTO IIpolecca
" GaKTUIECKMX TPAEKTOPIIT MAKPOIKOHOMMYIECKUX ITOKa3aTeneil. TouHast jarta Kaxmoin
«TOYKM IOBOPOTa» OIpefesnach IIyTeM aHa/lInM3a CTaTUCTUYECKUX NAaHHBIX O paccMa-
TpUBaeMbIX MHJEKCaX. IIpefcTaB/eHHBIl B JAHHOJ CTaTbe METOJ IPOTHO3VMPOBAHUSA
B peXXUMe MMUTAIMM TI03BO/IAET KOPPEKTUPOBATb IIPOTHO3 C YYETOM TOJIbKO HaMeda-
IOLIENICsT TOYKM ITOBOpOTA. IIpy MCHONb30BaHUM MOJENM MOTMHOMMANBHBIX OCTaTKOB
oIpefie/leHHOe TIPeICTaB/IeHNe 00 0XXIMIAaeMBIX TOYKAaX I0OBOPOTA IIO3BOJIAIOT MIOTYYUTh
V3MEHEHVsI CpEHEN PAacYeTHOM TPAeKTOPUM, HAIIPUMEP, KaK 3TO IIOKa3aHO Ha puc. 4a
B KOHIIE PacCMaTpUBaeMOro IPOMEXYTKa BPEMEHI.

[Tpu Hamauy HeoOXOAVMOI MHPOPMALIMY MOTYT OBITD MCIIONIb30BAHBI APYIHe IO -
XO[BI K KaMOPOBKe MOJIeNy, HallpyMep, OCHOBaHHBIE HA CTaTUCTUYECKMX METOfIaX aHa-
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NM3a COOTBETCTBIA TEOPETNYECKNX ¥ PACUETHBIX TPAeKTOPUI NMH/EKCOB 3 deKTMBHBIX
0OMEHHBIX KYPCOB M/IM MHBIX MaKPOSKOHOMIYECKIX IIOKa3aTeIell.

Ilanee pacCMOTPYM BO3MO>KHOCTH ITOCTPOEHNUSA TPAGKTOPUIl JUHAMUKY OOMEHHBIX
KypcoB Ha OCHOBe ypaBHeHuit (11)—(14) B mporecce 9KCIepMMEHTa/IbHBIX PacyeToB
B PeXXMMe MMUTAIVY, BBHIIIOTHEHHDBIX 10 JTAHHBIM PAJja €BPOIEeNICKIX U a3MaTCKUX CTPaH.
Byner mokazaHa BO3MOXHOCTDb 3aK/IOYeHMS (PAKTUYECKUX TPAEKTOPUIT STUX KypCOB
B 11pefiesibl 50 %-HOTo JOBEpUTENTbHOTO MHTEPBAIA, IOCTPOEHHOTO B PEXXIMe UMUTALUN,
HO TOJIbKO J/ISI BBIOpPAaHHBIX IEPUOLOB BPeMeHN. DTO MO3BOJIAET 00eCleunTb ompefe-
JIEHHO€ COOTBETCTBUE (HAKTMIECKON AMHAMUKYU PAacCMATPMBaeMOro 0OMEHHOTO Kypca
U CpefHell pacueTHON TpaeKTOPMM B IIpefie/laX BbI/Ie/IEHHOTO BPEMEHHOTO ITepHofia.

Vicnonb3oBaHue B Impouecce MoOpenupoBaHys 9QQPeKTVBHBIX OOMEHHBIX KYpCOB
VULV IPOLIEHTHBIX CTaBOK ITpolieccoB tuma OpHiuTeiiHa — YaeHOeka, 00ecIe4nBaroux
BO3BpaT K CpeHEeMY W/IM IIpMMeHeHMe IIPOIeCCOB, KOTOPble OTPaXKal0T POCT paccMa-
TPUBAEMOTO IT0Ka3aTe/lsd BO BpEMEHN, BO MHOTOM OIpefie/iAeTcsl o0Iell TeHAeHIMeil 13-
MEHEeHM: PacCMaTpMBaeMOro [I0Ka3aTe/Is BO BpeMeHM B TeUeHMe M3y4aeMoro Iepuoa.

4. MOJICTII) IIOINMHOMMAIBHBIX OCTAaTKOB

Il MofiennMpoBaHUs AMHAMYKY TeKYIero 3HauYeHus: 0OMEHHOro Kypca 1 060CHO-
BaHMsI KPATKOCPOYHOTO MIPOTHO3a MOXKET ObITh IPMMEHEHa MOJENb OMMHOMMATbHBIX
OCTaTKOB, 1Jies] KOTOPOJ OCHOBBIBAETCS Ha METOJie IOC/IeJOBAaTeNbHBIX (IIepeMEHHbIX)
Pa3HOCTeI1, IpeHA3HAYEeHHOM JJIs CITIa)KVMBAHUsI BDEMEHHBIX PAJIOB, Ul COCTOUT B CTIENY-
foreM. Ecm fyHaMudeckmit psif COREP>KUT CIy4aiiHy0 COCTAB/LIOYIO ¥ AeTePMIUHI-
POBaHHYIO (CUCTEMATUYECKYIO), KOTOPAs OMUCHIBAETCS OIMHOMOM CTEIIEHN P, TO MOX-
HO HOCTpOI/ITb COOTBeTCTByIOHH/H‘/'I eMy pHH 13 IIOC/IEJ0BaTC/IbHbIX pa3HOCTe]7[ HOpHHKa
p + 1, koTopble onpenensoTcs o Gopmye

+1
P =t P, (15)

rae APr, — pasHocTb OpAAKA p IS HAGIIOAAEMOTO Psifa 3HAYeHNMI 1. B pamkax aToro
MeTofa IpeAIonaraeTcsl, YTo pasHocThb (15) OymeT copiep>kaTh TONBKO CIYy4YalHYIO CO-
crapnaomyno . Kak mokasaHo B pabore [AHgepcoH, 1976], B 3TOM ci1ydae pasHOCTb
IopsifKa p + 1 3ammchIBaeTCsA B BUze
p+l, _ -l 2 _1\p+l1
t,=,—C, 4 +C o H(=1)

pit pHit-2 t—p-1°

k!
j(k=3j)!
MaremaTn4eckoe OXUaHuUe U JUCIePCHs Psifia, COCTaBIEHHOTO U3 Pa3HOCTeIl BU/a
(15), onpenensioTCs CeRYIOLUM 00pasoM:

rme C,{ =

p+1 _ p+l _ 2 p+1
Er,=0,D rt—GCZ(pH),

OLIeHKa [y BBIOOPOYHOIT JUCIIEPCUM CTYYalfHOM COCTABIAIONIEN MCXOHOTO psifia:
1 n=p=l p41_\2
Y. o)

A =1
2= n p 1 ' (16)

S
p+l
Cz( p+1)
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Takum 06pasoM, ISt MOJEMPOBAHMSA MTOTOOHOTO PsAfla HEOOXOMUMO OIIPENENNTh
CTelleHb MOIMHOMA P, IOTYYUTh OLIeHK! KoadduumenToB MHOrowIeHa QF, onmcrpiBaw-
IIETO JIeTEPMIHIPOBAHHYIO COCTAB/IAIONIYIO, U OLIEHUTD JUCIIEPCIIO s CITy4alfHoM CO-
CTaBJIAIONIEN.

Mopenp MOMMHOMMATBHBIX OCTaTKOB IIPEAIIOIaraeT, YTO KaXKjas pPasHOCTb BUAA
f,,1 —1; COMIEPXKUT CTy4alHYI0 COCTAB/IAIONIYIO ¥ JeTEPMIHUPOBAHHYIO (CUCTeMaTye-
CKYI0), OIIVICBIBAEMYIO IIOJITHOMOM ITopsAnKa p. Torma ypoBHU psijia Ipy 3aJaHHOM 3Haue-
HMM 7] MOTYT OBbITD IIO/Ty4eHbI II0 peKypPPEeHTHOI popmyre:

i =1 +Qf +5E,, (17)

roe & — peanmsanusa CaydJaiHOM BeIVYMHbL, IONYMHAIOWIENCA CTAHAAPTHOMY HOPMaJlb-
HOMY 3aKOHY.

AHanus JaHHBIX O CpeJHeMeCSYHbIX peanbHbIX 3P (PeKTUBHBIX OOMEHHBIX Kypcax
IIOKa3aJI, YTO Ha BpPEMEHHBIX IPOMEXXYTKAX, IPMMEPHO PaBHBIX 12 MecALaM, ¢ mpuemMIie-
MOIT TOYHOCTHIO MOXKET OBITH IPUMeHEHA MOJIeNb KBaIPATUIHBIX OCTATKOB, T. €. MOTIENb
IIOJIMTHOMMAJ/IbHBIX OCTAaTKOB CO CTEIEHbI0O MHOTOWIEHA p = 2:

il =N +Bot+[31t2 +5E,. (18)

[TapameTpsr Mogenu (18) MOryT OBITH OIpefieieHbl KaK K03 UIIMEeHTH MHOTOYJIe-
Ha HaWIYYIIEero CpefiHeKBaIpaTHieCcKoro NpuommKeHns 2-it cTeneHn. B coorBeTcTBun
c uccrnenoBanueM [Amocos, [lyouncknii, Komuenosa, 1994, c. 347] Takas 3ajada CBOAUT-
s K pellleHNIO CUCTeM JIMHEeHbIX ypaBHEeHNUI BUAa

n n n
nPy + zti B, + ztlz B, = zd"i
= =1 =
n 1 n 1 n 1 n
St Bo+| X5 Bt X By=Dtdr - (19)
i=1 =1 i=1 i=1

n n n n
Ztiz B, + th B, + Zt? B, = thz dr,
i=1 i=1 i=1 i=1

Ouenka pucnepcun s CJIY4aliHOM COCTABJIAIONIEN BBIYMCIAETCA B COOTBETCTBUMN
c (16). Haitmennsle Takum o6pazom mapaMeTpsl Mogpenu (18) mo3BOMAIOT CTPOUTD Tpa-
eKTOpUM Ipoljecca M3MeHeHNst 3¢ PeKTUBHOrO 0OMEHHOro Kypca 1 MOMy4aTb OLEeHKN
IPOTHO3HBIX 3HAYEHUIL.

[TprHUMNIMaTbHBIE BO3MOXXHOCTM WUCIIONb30BAHMS AIIPOKCUMALMK JUHAMMUKU
MHJEKCOB 3 PeKTBHBIX OOMEHHBIX KYPCOB BAJIIOT Pa3HBIX CTPAH C IIOMOLIBIO IIpMBe-
IeHHOJT BBl MOJIE/IM MOJIMTHOMUANBHBIX 0CTaTKOB (18) 6bUIM IpOBEpeHBI B IIpoliecce
PacueToB B peXKMMe MUMUTALMN IJIS Pa3IMYHbIX BPeMEHHBIX IIPOMEXYTKOB. B dacTHO-
CTH, B KadeCTBe IIpuMepa Ha PUC. 4 IpUBeeHbl Pe3Y/IbTAThl PACYETOB B PEXXVIMe VMUTA-
LIV MHJIEKCOB PeaybHOro 3 PeKTMBHOr0 0OMEHHOr0 Kypca eBpo 3a IepUof ¢ AeKabps
2014 mo mexabpst 2015 r. (puc. 4a) u pns gowtapa CIIA 3a nepuop ¢ gexabps 2015 fo me-
Kabps 2016 1. (puc. 46) Ha OCHOBe MOJE/N IOIMTHOMIUAIbHBIX 0CTaTKOB. [To pe3ynbraTam
UMUTAIUY OBUTN TIOCTPOEHBI CPeHIE TPAEKTOPUM U OIIpeMle/ieHbl TPaHuIibl 50 %-HbIX
IOBEPUTENTbHBIX MHTEPBAIIOB.
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Puc. 4. MopenupoBaHue JUHAMMKY MHEKCOB pealbHbIX 3 (HeKTHBHBIX 0OMEHHBIX KYPCOB Ba/IIOT:
17151 eBpo 3a ieKabpb 2014 — pekabpp 2015 . (a), s gomnapa CIIIA 3a sexkabps 2015 — nexabpb 2016 1. (6)

O603HaYeHMA: — CPeNHAA TPAeKTOPNs; -- IpaHUIBI 50 %-HOil JOBEPUTENbLHON 06/1aCTH, PACCUNTaHHBIE Ha
OCHOB€ MOJENN ITOIMHOMMAIbHBIX OCTAaTKOB; —e— ¢aKTI/I‘—IeCKI/IC 3HAYECHUA MHOEKCOB pea}IbHoro 3¢¢)€KTI/IBHOI‘O O6MCH-
HOro Kypca; (0] q)aKT]/I'—IeCKOe 3HAYCHME MHOECKCA B KOHIIC HpOMe)KyTKa.

L

[Tory4eHHbIe pe3y/IbTaTbl PACUETOB IIOKA3BbIBAIOT, YTO HA BBHIJEIEHHOM BpPeMEHHOM
MHTepBajie GaKTHUecKas TPaeKTOpYs MH/EKCOB 3¢ (eKTUBHBIX OOMEHHBIX CTaBOK JJIS
060MX BIIOB BAJIIOT PAacIIoNaraeTcs B mpefenax 50 %-HOro JoBepuUTeNbHOTO NHTEpBaIIa,
IOCTPOEHHOTO IO pe3y/IbTaTaM MMMUTALMNU JiI1 000MX BULOB BATIOT (CM. puc. 4). Xots
3TOT pe3y/bTaT CYIeCTBEHHO 3aBJICUT OT BBIOPAHHOTO ITepyofia BpeMeHH, TeM He MeHee
OH II03BOJIAET CAeNaTh BLIBOZ O TOM, YTO MeTOf] MOMMHOMMANbHBIX OCTaTKOB, HECMO-
TpA Ha GOPMaIbHBIN XapaKTep MOTyYeHHbIX YPaBHEHNI, IIPY OIIpe/ie/IeHHBIX YCTOBUAX
MOYKHO PacCMaTpMBaTh KaK BIIOJIHE JOIIYCTUMYIO allllPOKCUMALIMIO IMHAMUKM HEKCOB
3¢ eKTUBHBIX 0OMEHHBIX KYPCOB BaIIOT. B 0HOM cTy4ae IPOrHO3 MO CpefHell pacyer-
HOJ1 TPaeKTOPYM ITOYTH COBIIAfiaeT ¢ paKTUUECKUM 3HaUeHNEM MHJIeKca B iekabpe 2015 T.
It eBpo (cM. puc. 4a), B opyrom cnydae s gomnapa CIIIA o4eBUEHBI OnpeneneHHble
PaCXOXKeHMs IIOJTy4eHHOTO IIPOTHO3a PacCMaTPHBAEMOro MHAEKCa U (PaKTUIECKOTO eTo
3HaueHus (cM. puc. 46). IIpermMyinecTBa 1 HETOCTATKY JAHHOTO MTOXOJA C TOYKY 3PEHNS
IIOCTPOEHM IPOTHO30B aHAIM3MPYEMbIX MAaKPO3KOHOMMYECKNX [TOKa3aTelell IoKakeM
HIDKe.

5. CpaBHUTE/IbHBIE KCIIEPYMEHTAIbHbIE PacyeThl

B mporuecce skcrepyMeHTaNbHBIX pacyeToB IO ypaBHeHusAM (11)—(14) BbIscHuU-
JIOCB, YTO JI1 BCEX YPaBHEHUII, KpOMe IMCKPeTHOI alIpoKcUManuy ypaBHeHnsa Kok-
ca — VHrepconna — Pocca, Ha BBIOpaHHOM IIPOMEXYTKE BpeMeHY pe3y/IbTaThl pacieTOB
B pPeXXUMe MMUTAIMN OKa3a/lUCh HEYLOB/IeTBOPUTEIbHBIMY, IIOCKO/IbKY CPeIHAS TPaeK-
TOpUsI OOMEHHBIX KypCOB He COOTBETCTBOBa/IA (PAaKTMUECKNM 3HAUYEHMUSIM MHJEKCa 06-
MEHHOTO Kypca BaJIIOThI B KOHIIe paccMarpuBaeMoro nepuoga. Kpome roro, B TeueHne
3TOrO BpeMeHM QaKTIdIecKye 3HaUeHMsI BBIXOAMIN 3a Npepernbl 50 %-HOro JOBepuUTe/b-
HOTO VIHTePBaJIa, IOCTPOEHHOTO B peXXMMe UMUTAINN. B KauecTBe OHOTO U3 IIOTy4YeH-
HBIX NIPYIMEPOB UCIIOIb30BaHMA ypaBHeHmil (11)—(14) npuBemeHs! pe3ynbTaThl pacye-
TOB B pe)XXJIMe UMMTAIMM Ha OCHOBE JVICKPeTHOII allIpOKCUMAINM ypaBHeHu1 Bacuyeka
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1 MepTOHa; ITOKa3aHbI IPOTHO3BI MHJIEKCa peanbHOro 9 eKTMBHOro 0OMEHHOro Kypca

¢dyHTa cTepmHroB (puc. 5a) u eBpo (puc. 56) o cpenHell pacyeTHON TPAaeKTOPUM Ha
anpenb 2017 1.
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Puc. 5. MopenupoBaHye AUHAMUKY MHJIEKCOB peanbHbIX 3PQeKTMBHBIX OOMEHHBIX KYPCOB: LI
¢dyHTa CTep/IMHIOB Ha OCHOBe Mofe/y Bacudexa (a); 471t eBpo Ha 0CHOBe Mogenu MeproHa ()

O603HaYeHUs: — CPeNHss TPAEKTOPUSL; -- TpaHuLbl 50 %-Hoit 06/macT; —e— (akTMUecKMe 3HaYEHNs HEK-
coB; 0 hakTHYecKOe 3HaUEeHNMe NHJeKCca B anpene 2017 .

Inst paccmarpuBaeMoro meproma QaxkTrdecKas TPaeKTOpUs MHeKca 06MeHHO-
TO Kypca CyLeCTBEHHO OTKJIOHAETCA OT CPeHEl pacYeTHOM TpaeKTopum ¢ Mad 2016 r.
IIpY MCIIO/Ib30BAaHMM U ypaBHeHMs Bacudeka (cM. puc. 5a), u ypaBHeHus MepToHa (cM.
puc. 56) Tonpko B ofHy cTOpoHy. PaKTUYecKas TpaeKTOpys MHJeKca 0OMEHHOr0 Kypca
Ka)X/JOil BaIIOThl BBIXOAUT 3a mpefmensl 50 %-HOro JOBEPUTENBHOTO MHTEPBaIa B 000-
ux cny4asx. OueBUHO CYLeCTBEHHOE OTKIOHEeHMe (HAKTUUeCKOTO 3HaYeHMs MHJIeKca
B amnpesne 2017 I. OT cpegHell pacyeTHON TPaeKTOPUM, OLIpefeleHHOM 1o Mofienu Bacu-
yeka 1j1s1 pyHTa CTep/IMHIOB (CM. puc. 5a) u 1o Mofeny MeproHa jyist eBpo (cM. puc. 56).
Bce 31O pe3sko cHM>XaeT KaueCTBO U HaJIeXKHOCTDb IIPOTHO30B JJAHHOTO MHJIEKCa I10 yKa-
3aHHBIM MOJIe/IIM. AHAJIOTMYHbIE Pe3y/IbTaThl OBUIN NOMTYYEHBI IIPY NPOTHO3MPOBAHNM
MHJeKCOB OOMEHHBIX KYPCOB BaJIIOT PYTUX CTPaH Ha OCHOBe ypaBHeHuit (11)—(14).

[TosaTomy pmanee noppoOHee IIpoOaHAIU3UPYeM Pe3yIbTaThl pacyeToOB MPOTHO3UPY-
€MBIX 3HAYeHUIT MHAEKCOB 3P PEeKTUBHOTO OOMEHHOTO Kypca JaHHBIX BAJIIOT, KOTOPbIE
OB/ BBINOJTHEHBI TOIBKO C MCIIONIb30BAHMEM JIBYX MOJe/ell: BO-IIePBBIX, CTOXaCTIYe-
ckoro ypaBHeHns Kokca — VHrepcomna — Pocca (5), fuckpeTHas annpoKcuManus Ko-
TOPOTO 3aMMChIBAETCA TaK:

hea =1, +B—%abA+ "‘ffép

U, BO-BTOPBIX, COOTBETCTBYIOIIEN alllIPOKCUMALIM MOJLE/IN TIOIMTHOMMA/IbHBIX OCTaTKOB
B popme:
_ 2
T =1 +Bot B, +6,E,, (20)
roe & — peanmsanus Cay4JaiHOM BeIVYMHBL, IOAYMHAIOLIENCA CTAHAAPTHOMY HOPMaJlb-

HOMY 3aKOHY CO CP€HUM, PaBHBIM HYJIIO, U JUCIIEPCHEN, PABHON eUHUILIE.
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B kadecTBe MHCTPYMEHTA/NIbHOI Cpefbl JJIs MPOBEJEHNA pacyeToOB MCIOIb30BaHA
cucrema MATLAB, npenocrasnsiomas yro0Hble CpeicTBa MOJeIMPOBAHNA U BU3Ya/IN-
3alUI Pe3y/IbTaTOB PaCYeTOB.

[Tapamerpnl Mopenu (19) 6bpUIM paccunTansl 1o anropurMmy Hennepa — Mupa, ns-
BECTHOMY KaK aJITOpPUTM IIOMCKa IO JeopMupyeMoMy MHOrorpaHumky [banmm,1988;
Nelder, Mead, 1965]. B xauecTBe OLIeHOK MCKOMBIX IapaMeTpoB ([, W, Ox) BbIOMpacs
HA0Op 3Ha4YeHMIT, 00eCIeYNBAIINII MIHUMYM CpPefHEKBapPaTNIeCKOr0 OTKIOHEHMs
MeX[y PacueTHBIMU ¥ HaOIofaeMbIMI 3HAYeHMAMM OOMEHHOTO Kypca Ha IIPOMEeXYT-
Ke: arpenb 2016 — mapr 2017 r. Ilog pac4eTHBIMY IOHMMAIUCh 3HAYEHN A, TIOTy4YEHHbIE
B pe3y/bTaTe MMUTALVM Ha OCHOBe COOTHoLIeHM:A (19) M NMOC/Ienyolero ycpeaHeHns
1000 TpaeKTOpuil MHAEKCOB peanbHOro 3¢(eKTMBHOr0o 0OMEHHOro Kypca. JHaueHus
napameTpoB Mopienun Kokxca — VHrepcomna — Pocca, HalileHHble yKa3aHHBIM BbIIIe
CII0c060M ¥ MCIIO/Ib30BAHHBbIE [/IsI OLIEHKY IIPOrHO3HOTO 3HaYeHMsI 0OMEHHOro Kypca Ha
anpenb 2017 1., IpuBeeHbl B Ta0L. 2.

Ta6nuya 2. IlapameTpsl gucKpeTHOI anmpokcumanyn mopgenu Kokca — Vurepcomna — Pocca,
MCIOTb30BaHHBIE B pacyeTaX 3¢ PpeKTUBHOr0 0GMEHHOIO Kypca

ITapametpsl mopenu KVP
Crpana
B u Ok
Bennkobpuranns 1,84 98,32 3,14
CIIIA 2,66 114,95 1,32
CTpaHbl €BPO3OHBI B 11€7IOM 1,25 90,46 0,63
SnoHusa 1,05 70,55 1,34
HIBeitnapusa 493 108,94 0,76

[TapameTpbl MOJENN MOMMHOMUATbHBIX OCTATKOB ONPEAENANNCH C MICIIONIb30BaHN-
€M YJCTIEHHBIX METOJOB IOCTPOEHN A MHOTOY/IeHa HaMTY4YIIero CpefHeKBaApaTUIeCcKOro
npubmKeHns 2-it crereHu. ITomydeHHble 3HaUeHMsI MapaMeTPOB MOZEIN IIOIVMHOMM-
aJIbHBIX OCTAaTKOB IIpUBeIeHbI B TA0. 3.

Tabnuya 3. IlapaMmeTpbl MOAEIN NOTMHOMUATBHBIX OCTATKOB,
MCIOTh30BaHHBIE B pacyeTax 3P eKTUBHOro 06GMEHHOIO Kypca

HapaMeprl MO EIN IMTOIMHOMMAIbHBIX OCTAaTKOB
Crpana
B2 B1 Bo Ok
Benukobpuranus 0,04 -0,55 0,42 3,12
CIIIA -0,04 0,62 -1,41 1,26
CrpaHbl €BPO30HBI B 1[eJIOM 0,03 -0,51 1,90 0,64
Snonusa 0,10 -2,09 9,65 2,08
IBeitnapusa -0,01 0,26 -1,19 0,78

Iliis1 06enx Moperneit 6bu1a moctpoeHa 1000 pac4eTHBIX TPAeKTOPUIT MOZIETTPYEeMOTO
CIIy4ajiHOTO Ipoliecca B peXXuMe umurtanuu (puc. 6).
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Puc. 6. MopenupoBaHye fUHAMUKY MHJEKCOB peanbHbIX 3P QeKTUBHBIX 0OMEHHBIX KypcoB ¢yHTa
CTepIMHroB Ha ocHOBe Mogeneit Kokca — Vurepcomna — Pocca (a); monmmHoMmanbHbIX 0CTaTKOB (6)

O603HaYeHNUA: — CPEFHAA TPAEKTOPHS; -- TpaHNIibl 50 %-HOIt 06/macT; —e— akTUUeCKMe 3HAYCHNA MH/IEK-
coB; 0 hakTHUeCKOE 3HAUEHNME NHEKCa 9P PEeKTUBHOr0 06MeHHOTo Kypca B anpere 2017 r. i Benukobpuranun.

Pe3yIIbTaTbI MOIENNpOBaHNA IIPENCTABJIEHDBI B BUIE€ PAaCYE€THDBIX TpaeKTOprf[ JMIH-
JIeKCOB peasbHOro 3((eKTMBHOrO 0OMEHHOIO Kypca Ba/lIOThl Ha IIPOMEXYTKe BpeMe-
Hu: anpenb 2016 1. — mapr 2017 1.; cpefiHeil pacyeTHONM TPAeKTOPUM MHJEKCA U TPaHNILL
50 %-HOJT JOBEpUTEIbHOI 00/aCTH BMeCTe CO CTATUCTUYECKUMM JJAHHBIMU 32 yKa3aH-
HbI1 Iepuof. [Iporuos nHpekca peabHOro 3¢ eKTUBHOr0 0OMEHHOro Kypca MOCTPOeH
II0 CPefHEl pacyeTHOI TpaeKTopun Ha anpesnb 2017 1.

Ananmusupys rpagukim, IpefCTaBlIeHHbIe Ha PYUC. 63, MOXKHO CIe/IaTh BBIBOJ O TOM,
4TO IIPY UCTIO/Ib30BAHUM JUICKPETHOI annpoKcuManuyu ypaBHenusa Kokca — Vurepcorn-
na — Pocca yganoch o4ty Bcio (paKTUIeCKyI0 TPaeKTOPUIO peanbHOro 3Qp¢GeKTUBHOTO
06MeHHOro Kypca (pyHTa pasMecTUTb B Ipepenax 50 %-HOro JOBepUTeIbHOIO MHTepBa-
na. TonmbKO B HaYae pacCMaTPUBAEMOTO Meprofia 3a Mait u uioHb 2016 1. HabmogaeTcs
He3HA4YMTe/IbHBII BBIXOJ] 3a IIPefie/ibl 3TOro MHTepBana (puc. 6a). CpenHaAa TpaeKTOpus
MHIEKCA, IIONMyY€HHAaA B peXUME IMUTALINN, o6ecneqMBaeT IIOYTHU ITOJTHOE€ COBIIAJCHME
C KOHTPO/IbHBIM 3HaueHMeM 3a ampenb 2017 r. [Ipornos mHpekca oOMeHHOTO Kypca Ha
anpenp 2017 I. IO cpefiHelT pacueTHOI TPAeKTOPUY Iy Th BbILIe (PAKTNIECKOTO 3HAYECHNA
MHJIEKCa B JaHHBIN MecAL.

[IpumeHeHMe MeTO[a HMOMMHOMMAIBHBIX OCTATKOB (puc. 66) MOKasaao MPUMEPHO
TaKol1 ke pe3ynbTaT. OCHOBHOE OT/INYME PACUYETOB 10 PACCMOTPEHHOI MOZENN COCTOUT
B TOM, 4TO 50 %-HbIi1 JOBEPUTENbHBIN MHTEPBa/ YyTh JIy4lle COOTBETCTBYeT (aKTIde-
CKOJ1 IMHaMMKe MHJIeKCa peabHOro 3¢ (GeKTUBHOr0 0OMEHHOro Kypca (yHTa CTep/INH-
TOB 32 pacCMaTpPUBaeMbIIl Tep1of. ITO HAXOAUT CBOE OTPaXKeHe B HEMHOTO 6oJiee IIaB-
HOM CHIDKEHUH U Bo3pacTaHuy rpanun 50 %-HbIX ZOBEPUTEIbHBIX MHTepBanoB. [lomy-
JeHHOe IIPOTHO3HOe 3Ha4YeHMe MH/eKCa JAaHHOTO0 0OMEHHOTr0 Kypca Ha anpesns 2017 1. 1o
CpefiHeil pacueTHON TPaeKTOPMM HEMHOTO MeHblle (HaKTIIeCKOTO 3HAYeHV MHIEKCa
3TOr0 0OMEHHOTO Kypca B JAHHbII MECHIL.

Ha puc. 7 npencrasneHs! aHanornuHble rpaduku pa gomwrapa CIIA, nmomydyeHHbIe
B peXMMe MMuUTanun. [ig gucKpeTHON anmnpokcuManuy ypaBHeHus Kokca — VInrep-
cota — Pocca (puc. 7a) o4eBUHO, 4TO (paKTUIeCKass TPAGKTOPYSA MHAEKCA PealbHOTO
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a¢pdexTuBHOro obMeHHOro kypca pomwtapa CIIA Beixogmt 3a mpepenst 50 %-Horo fo-
BEpUTE/IbHOTO VIHTepBaja B iekabpe 2016 r. u B suBape 2017 1. [TonydyeHHas B pexxume
MMUTAIUY CPETHIS TPAEKTOPsI HauMHAs C CeHTA0ps 2016 I. MMeeT MOYTH IIOCKUIT BUA.
B nepByI0 OJIOBUHY aHANM3MPYEMOTO IIePHOfia 3Ta TPAeKTOPM YCTONIMBO IIPEBbIIIAET
daxTrdeckre 3HadeHNs 3¢ PeKTUBHOrO 0OMEHHOTrO Kypca, a BO BTOPOii — HAo60poT,

ropasgo Hipke. CpefHss pacueTHas TPAeKTOPUs IUIOXO OTPaKaeT AUHAMUKY HaHHOTO
0OMEeHHOTr0 Kypca.
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Puc. 7. MopienupoBaHye IMHAMMKI MH/IEKCOB PealbHbIX 9()(HeKTUBHBIX 0OMEHHBIX KYPCOB HOJIapa
CIIIA Ha ocHOBe Mopieneit Kokca — MHrepcomma — Pocca (a); monnHOMMaabHBIX OCTaTKOB (0)

O603HaYeHM A: — CPEHAA TPAeKTOPHs; -- TPAaHUILBI 50 %-HOIT 06/1acTy; —o— baKTHMYeCKMe 3HAYeH s, O (aK-
TYeckoe sHaueHue 3 eKTUBHOro 06MeHHOro Kypca B anperne 2017 r. s gommapa CIIA

Vcrionp3oBaHme Mofienyt MOMMHOMUANBHBIX OCTaTKOB (puc. 76) O3BOSAET MIOCTPO-
uThb 50 %-HBIN JOBEPUTENTBHDBIN MHTEPBAJI, KOTOPbIN TOPA3fo0 JIy4dlle OTpaXKaeT AMHAMM-
Ky paccMarpuBaeMoro aggexkruBHoro ooMenHoro kypca powrapa CIIA, npudem ato
MO>KHO HaO/TIOJaTh Ha PAa3HBIX yYacTKaX GaKTU4eCKOil TpaeKTOPUM JaHHOro Kypca. Ero
NPOrHO3 Ha ampenb 2017 I. OTAMYaeTCA OT CpefHEeN TPAeKTOPUM, U OH YyTh XyXKe, YeM
10 CpefHell TPaeKTOpyY, IOCTPOEHHOM B peXXMMe UMUTaLUM 10 ypaBHeHNo Kokca —
WNurepconna — Pocca. IIpu aToM cpepHsAsa TpaeKTOpMs, IONY4EHHAs 10 METOLY IIO/N-
HOMMa/IbHBIX OCTAQTKOB, OTPaXKaeT TOpa3fo Iydlle KaK OOLIYI0 TeHICHINIO NU3MEHEeHNU
¢daxTIIecKoro MHAeKca 0OMEHHOT0 Kypca HauuHas ¢ anpens 2016 r., Tak M AMHAMUKY
3TOTO MHIEKCA Ha OTIebHBIX BpeMEHHBIX UHTEpBaaxX B TedeHue sToro nepuopa. C Tou-
KM 3p€HV IOCTPOEHN A IPOTHO30B OYEBY/IHBI IPEMMYIECTBA IPUMEHEHN MOJIE/IN I10-
TMHOMMAIbHBIX OCTaTKOB B JaHHOM C/Iy4ae.

ITpy aHamM3e MPOrHO30B peanbHOro 3¢ HeKTMBHOro 0OMEHHOT0 Kypca eBpo (puc. 8)
U SIOHCKOI VeHbI (pUc. 9) MOXKHO CHeNaTh PsZ MOXOXKMX BBIBOLOB. Bo-mepBhIX, oue-
BM[HO, YTO IIpu ucnonb3oBanuu Mopenu Kokca — Murepconmna — Pocca daxtudeckas
TPaeKTOPUsI MHAEKCAa pacCMaTpUBaeMOro 0OMEeHHOTO Kypca Kak [yis eBpo (puc. 8a), Tak
U IJIs1 SITOHCKOIT MeHbl (puc. 9a) BBIXOAUT 3a IIpefiebl OCTpoeHHOoro 50 %-Horo moBe-
pUTeNbHOrO MHTepBana. [I1a mHAekca 0OMEeHHOTro Kypca eBpO IOZOOHBbIe OTKIOHEHNUsA
HAOJTIOAI0TCS TAK)Ke IIPY MCIIONb30BAHMY METOJA IIO/ITHOMUAIBHBIX OCTATKOB.
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Puc. 8. MognenupoBaHue JUHAMUKY MHEKCOB peanbHbIX 3¢ eKTUBHBIX 0OMEHHBIX KypCOB €BpO Ha
ocHoBe Mogerneit Kokca — Vurepcomna — Pocca (a); monmmHOMuanbHbIX 0CTaTkoB (6)

O603HaYeHNA: — CPEAHAA TPACKTOPHS; -- TpaHNMIbl 50 %-HOI 061acTt; —e— BaKTIIECKIe 3HAUYEHMA; O BaK-
THYECKOe 3HaYeHNe NHAeKca 3 deKTMBHOro 06MeHHOro Kypca eBpo B amperne 2017 I. /It CTPaH 30HBI €BPO.

Bo-BTOpBIX, cpeiHAsA pacdeTHasA TPAEKTOPMS, HOCTPOEHHAsA 110 METOY MOTMHOMU-
aJIbHBIX OCTATKOB JI/IA MHEKCa 0OMEHHOTO Kypca KaK eBpo, TaK ¥ MIeHbI, TOPa3JIo JIydlle
OTpaXkaeT JUHAMUKY COOTBETCTBYIOIUX MHIEKCOB 3a PAaCCMaTPUBAEMBIIl IIEPUOT, YeM
CpefiHAA TPaeKTOpMsA, COOTBETCTBYMoIas ypaBHeHno Kokca — Vurepconma — Pocca
B-TpeTbux, NpOrHoO3 MHeKca 0OMEHHOTO Kypca Ha anpenb 2017 I. /I ATIOHCKON MeHbI
9y Tb JIy4llle, 4eM A eBPO, KaK 110 ypaBHeHMI0 Kokca — VHrepconna — Pocca, Tak u o
METOAY TONMHOMMATIbHBIX OCTAaTKOB. [lo/rydeHHble pe3ynbTaThl CYIIECTBEHHO 3aBUCAT
oT BbI6paHHOFO Iepuoga BpeEMEHM M MOT'YT 3HAQUMUTE/TbHO IIOMEHATDHCA IIPU BbI60pe apy-
TrOro repuofa.
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Puc. 9. MopennpoBaHue AVHAMUKM MHIEKCOB pealbHbIX 3 QeKTNBHBIX 0OMEHHDBIX KypPCOB SIOH-
CKOI1 MieHbI Ha OCHOBE MOJIe/Iel [IO/IMHOMMAIbHBIX 0CTaTKOB (a); Kokca — VHrepcoma — Pocca (6)
O603HaYeHM A: — CPeNHsA TPACKTOPUS; -- TPaHMIBL 50 %-HOil 06/1acTH; —o— (paKTUUECKMe 3HAYCHNS MHIEK-
cOB; 0 (pakTMUECKOE 3HAYeHNEe NHTeKca 9 PEKTUBHOIO 0OOMEHHOTO Kypca ieHsl B anperne 2017 1. gis Snoxun.
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ITpy aHanMse AMHAMUKYM MHAEKCA peaqbHOro 3¢ddeKTMBHOrO 0OMEHHOro Kypca
miBeitijapckoro ¢panka (puc. 10) MOXXHO OTMETHUTb, UTO CpefHIe pacieTHble TPAEKTO-
puM, TIONy4eHHBIE B peXXUMe MMUTAIUY 110 JYICKPETHO allPOKCUMAlVM ypaBHEHUs
Koxca — VHrepcoma — Pocca 1 Mofenu ONMMHOMMA/IbHBIX OCTAaTKOB, IOYTY COBIIAJA-
1oT. Ho nipy aTom niporHo3 Ha anpesnb 2017 I., KOTOPBIJ IOCTPOEH IO CpefHell TpaeKTo-
puu, TOTYYeHHON 0 METORY IIOJIMHOMUAJIBHBIX OCTaTKOB (puc. 106), HeMHOrO jTy4ie
COOTBETCTBYeT (aKTUIECKOMY 3HAYeHMIO MHJeKca 3P PeKTMBHOrO 0OMEHHOro Kypca
LIBeijapcKoro ¢ppaHkKa Ha TOT MeCsILI, YeM IPOTHO3 0 CPefHel TPAEKTOPUM 110 MOJENN
Kokca — VHrepcomna — Pocca (puc. 10a). CpenHss pacueTHas TpaeKTOPUs, IIOTyIeH-
Has B PeXXMMe UMMTALNU IO METOAY IIOJIMTHOMUA/IbHBIX OCTAaTKOB, B OOJIbIIIENl CTelIeHN
COOTBETCTBYeT (PaKTMIECKON AUMHAMUKE peasbHOro sgQeKTNBHOrO 0OMEHHOro Kypca
LIBejapCcKoro GpaHKa B pacCMaTPUBAEMbliT TIEPHO],.
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Puc. 10. MogenupoBaHue JMHAMVKI UHAEKCOB peaibHbIX 3 deKTUBHBIX 0OMEHHBIX KypPCOB LIBeli-
IJapcKoro GppaHKa Ha ocHoBe Mopenelt Kokca — VIHrepcomnna — Pocca (a); OMMHOMMAIbHBIX OCTAaTKOB (6)

O603HaYeHNUA: — CPEFHAA TPAEKTOPUS; -- TpaHNIibl 50 %-HOIt 06/macT; —e— (paKkTUUeCKMe 3HAUYCHNS MHEK-
coB; 0 hakTHUECKOE 3HaYeHNME NHeKca 9 PEeKTUBHOr0 06MeHHOro Kypca B anperne 2017 r. g Ilseituapun.

AHanusupys rpadukm, oTpaXkaroliue yCIoBYs IPUMeHEeHU MOe ONMMHOMUAIb-
HBIX OCTATKOB ([IpefcTaB/ieHHbIe Ha puc. 66 — 106), MOXXHO CieNlaTh BBIBOJ, O TOM, UTO
CpenHAA TPaeKTOpys, IOCTPOEHHAs 110 METORY MOMHOMMAIBHBIX OCTATKOB B peXXMMe
VIMUTALINY, JTy4llle OTPaXKaeT JUHAMMIKY MHIEKCAa COOTBETCTBYIOLIEr0 0OMEHHOTrO Kypca,
4yeM [ofoOHas TpaeKTopus, cooTBeTcTBYIoMmas Mopenu Kokca — VHrepcomna — Pocca.
B ompenenieHHOI cTemeHn 3TO MOXKeT OBITh CBA3aHO C TEM, UTO IPU pacyeTax YNCTIOBBIX
IapaMeTpoB ypaBHeHUs (18) yunThIBaIOTCS JaHHBIE IO BCEll pacCMaTpuBaeMoli BEIOOP-
ke (19), a He TONIbKO Haya/IbHbIE 3HAYEHIA.

3aknodyeHne

1. PeanpHble adpdekTHBHbIE OOMEHHbIE KYPCBHl BaIIOT OTPAXKAIOT YCTONYMBOCTD,
yKpenieHue mim ocnabneHne HallMOHA/IbHO BAaMIOTBI C YI€TOM €€ BHEITHETOPrOBOTO
0060pOTa M MEepPCHEeKTUBBI Pa3BUTHUSA KOHKYPEHTHOI CIIOCOOHOCTM JAaHHOI CTpaHbI Ha
BHEIIIHNUX PBIHKaX. B mpolecce aHanm3a IMHAMUKY JAHHBIX OOMEHHBIX KypCOB IIpMMe-
HAIOTCS MHIEKCBI, COTIOCTaBYMOCTD 3Ha4eHMIT KOTOPHIX /I Pa3HBIX CTPaH JOCTUTAETCA
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HA OCHOBE €[MHOTO Ieprofa oTcuera. B 6ase mannbix 6anka BIS B kauecTBe TOYKM OT-
cYeTa y4uThbIBaKOTCA JaHHble 2010 1.

2. Peanbublit 9¢eKTUBHDI 0OMEHHBIT KYypC He SBIAETCs (aKTOPOM, KOTOPBIi
IpAMO Y HENOCPEICTBEHHO BIUAET Ha NEePCNEeKTUBBI Pa3BUTUA S3KOHOMMKN. Ero MoX-
HO pacCMaTpuBaTh KaK CBOOOpasHbII MHAMKATOP C/IOKMBILEICS B CTPaHe MaKpPOIKO-
HOMMYECKOJ CUTyaluyu B 00671acT OOMEHHBIX KypCOB IO CPaBHEHMIO CO CTpaHaMU —
BHEIIIHETOPTOBBIMI IIapTHepaMu. Ero msMeHeHMe B OIpefje/IeHHOM CMbICIe obpaliaer
BHJIMaHI€e Ha TO, KaK M3MEHAETCS KOHKYPEHTOCIIOCOOHOCTb PacCMaTpUBAaeMOli CTPAHBI
B P€3y/IbTaTe IPOBOJVIMON IEHEXKHO-KPEAUTHOM IOMUTUKIL.

3. IlonHOCTBIO HallZla CBOE€ NMOATBEPK/I€HNE TUIIOTe3a O TOM, 4TO M/ MHJIEKCOB
peanbHbIX 3G (PeKTUBHBIX 0OMEHHBIX KYPCOB BA/IIOT PaslINYHBIX CTPAaH BO3MOXKHO I10-
CTpO€HMe TONMbKO KPAaTKOCPOYHBIX HaZleXKHbIX IPOTHO30B: aHA/IN3 AMHAMUKI MHIEKCOB
0OMEHHBIX KyPCOB BaJIIOT PasINYHbIX CTPAH IIOKa3ajl, YTO HEBO3MOXXHO BBIJICTIUTD Ka-
Kue-/100 yCTOYMBbIE TEHACHIMN 3TUX MHIEKCOB Ha JOCTATOYHO JAIUTEIbHOM IIePUOfE.
VHpexchl peanbHbIX 9P PeKTUBHBIX 0OMEHHBIX KYPCOB BaJTIOT MMEIOT PAa3HYIO JUHAMUKY,
KOTOpasi OTPa’kaeT XapaKTepHble 0COOEHHOCTY I KaXK/JOJ CTPaHbL. DTa JUHAMMKA MO-
JKeT OBITb IT0-pasHOMY IIepEMEHYMBOI /11 Pa3HbIX BPEMEHHBIX UHTEPBAJIOB. JTO IIpef-
T0JIaraeT IIOCTPOeHNe IPOTHO30B JAHHBIX MH/EKCOB C Y4eTOM (PaKTIYeCKVUX TeHIeHIINI
M3MeHEHVsI MH[eKCa pealbHOro 3 GeKTUBHOTO 0OMEHHOTO Kypca Ba/llOThl KOHKPETHO
CTpaHBI TOJIbKO Ha TAaKOl1 IepMOJ, BpeMeH!, KOTZIa MOXKHO YeTKO HAaO/II0fjaTh CKIa/IbIBa-
IOLIYIOCS TeHAEHIINIO I3MeHeHNs MH/IeKca peaibHOro 3 PpeKkTMBHOrO 0OMEHHOr0 Kypca.
IunoTesa o0 TOM, 4TO 3TV IMPOTHO3BI MOTYT HOCUTDH TOTBKO OTHOCUTENBHO KPaTKOCPOY-
HBIl XapaKTep, 0Ka3a/l1ach CIIpaBeINBOIL.

4. VuurpiBass KoneOaHMs MHAEKCOB 9(PeKTUBHBIX OOMEHHBIX KYPCOB BaJIOT, UX
[IPOTHO3VMPOBaHIE B PEXMMe VMUTALVM 11e/1eCO0OPa3HO OCYIeCTB/IATh Ha OCHOBE UC-
KpPeTHOJ alllIPOKCHMMALIMM CTOXaCTMYECKUX BapMaHTOB Iponecca OpHiTeliHa — YiIeH-
6eKa M1y MOJie/ IIO/IMHOMYA/IbHBIX OCTAaTKOB.

5. BrInonHeHHbIE 9KCIIEpUMEHTAaNbHbIE pPacyeThl B peXXMMe MMUTALMM MOKa3alMu,
YTO MCIIO/Ib30BaHNME JUCKPETHON allIPOKCHMALMM CTOXAaCTUYeCKUX ypaBHeHMiT Bacu-
4eka, MepToHa, [loceHa n OrfeHa /I IPOrHO3MPOBAHM MHIEKCOB peabHBIX 3 dek-
TUBHBIX OOMEHHBIX KYPCOB BAJIIOT JJIA CC/IEAYEMBIX CTPaH Ha BBIOPaHHOM BPEMEHHOM
VHTepBajie IPUBOJUT K TOMY, YTO (aKTUdecKas AMHAMUKA 3TUX MH/EKCOB Ha JJAHHOM
VHTEepBaJjie He COOTBETCTBYET IMHAMMKE CPeIHEl pacueTHON TPaeKTOPUM MHIEKCa, IO-
Ty4€HHOI B peXXuMe MMUTALUH, YTO CYIIeCTBEHHO CHMIKAeT KaueCTBO IIPOTHO3MPOBa-
HJISl YKa3aHHBIX MHIEKCOB 0OMEHHBIX KYPCOB B JAHHOM CiIydae. [1roresa o BO3MOXKHO-
CTM TIOCTPOEHNA Hafle)XHBIX IIPOTHO30B yYKa3aHHBIX MHJEKCOB, CO3/JaHHBIX Ha OCHOBE
IVICKDETHOJ alIIPOKCMMALIMM YKa3aHHBIX yPaBHEHMI, OKa3ajach HEBBIITOIHEHHON Ha
BpPEMEHHOM MHTepBase ¢ anpens 2016 nmo mapr 2017 1.

6. PacueTsl B pexxuMe MMUTALY HAa OCHOBE JUCKPETHO alllPOKCMMAL M/ CTOXaCTH-
geckoro ypaBHeHus Kokca — VIHrepcomna — Pocca mokasanm, 4To ynanoch o6ecrnednTsb
U151 MHAEKCOB 3 PeKTUBHBIX OOMEHHBIX KYpCOB BamioT Bermnkobpuranun, CIIIA, crpan
eBp0o30Hbl, Anmonnu u Iseliapun nonaganue B 50 %-Hblil JOBEPUTEIbHBIN MHTEPBAJI,
IIOCTPOEHHDIN 110 pe3ynbTaTaM MMUTALIOHHBIX PACYETOB, IOYTU Ha BCEM paccMaTpuBa-
€MOM IIPOMEXXYTKe BpeMeHH, YTO CYIeCTBEHHO MOBBIIIAeT KayeCTBO IIPOTrHO3a B (hopMe
CpefHell pacueTHOI TpaeKTOpMM. B 4acTu UCIONIb30BaHM 9TOTO yPaBHEHN YKa3aHHasA
TUIIOTEe3a IOMy4YMIa CBOE MOATBEPKAEHNE.
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7. Mofienp ONMMHOMMA/IBHBIX OCTATKOB IIpeAIonaraeT popManpHOe pasioXKeHNe
VICCTIeN[yeMOro IIoKas3arend B ¢opMe IIOJIMHOMA 3afIaHHOI CTEIeHM ¥ VICIOIb30BaHIe
[ePBBIX WIN BTOPBIX PAa3HOCTENl IOJIMHOMOB [JISl AMCKPETHOJ amIpOKCHMMALM pac-
CMaTpUBAaeMbIX MaKpOIKOHOMUYECKMX TIOKasaTeneit. Ee mpuMeHeHue IMO3BOMUIO IIO-
CTPOWTD IIPOTHO3BI TPAEKTOPUII MH/ICKCOB PeanbHOro 3¢ (eKTBHOIO 0OMEHHOIO Kyp-
ca Ba/IIOT B peXXyMe uMmuTanyu. 1 aHaIM3upyeMbIX CTpaH (paKTUdeckas TPaeKTOpus
JNaHHOTO MHJIEKCa paclionaranach B npepenax 50 %-HOro JOBepUTEeIbHOTO IHTEpBaja Ha
BBIOpDAaHHOM IIPOMEXYTKe BpeMeHM, YTO II03BO/IAET IIOCTPOUTh KPATKOCPOYHBIl IIPO-
THO3 Ha OCHOBE CpefiHeil pacyeTHOIl TpaeKTopuu. [1more3a 0 BOSMOXKHOCTH ITOCTPOe-
HMSI HaJle)KHBIX IIPOTHO30B PAacCMaTpUBaeMbIX HIEKCOB OOMEHHBIX KYPCOB B JAHHOM
Cly4ae Halll/la CBO€ IIOATBEPKIEHNE.

8. IlomyueHHBIEe BBIBOABI OTHOCUTEIIBHO IHOCTPOEHMS KPaTKOCPOYHBIX IIPOTHO-
30B MHJIEKCOB peajbHbIX 3(PQEeKTUBHBIX OOMEHHBIX KYPCOB C IIOMOLIBIO HUCKPETHOI
anmpokcumanuy ypaBHeHus Kokca — VHrepcomna — Pocca mim Mozpeny NoIMHOMMU-
QJIPHBIX OCTaTKOB BEPHBI Ha BBIOPAHHOM ITPOMEXYTKe BPeMEHM U IIPY UCIIOTb30BAHNI
yKa3aHHBIX METOJIOB pacyeTa 4MUCIOBBIX IIAPaMETPOB COOTBETCTBYIOLIMX ypaBHEHMIL.
VIsMeHeHMe paccMaTpUBAeMOro BPEMEHHOTO MHTepBaia MOTpebyeT IpoBefeHNs BCexX
PacueToB 3aHOBO U MOXKET IIPUBECTU K TOMY, YTO IIPEICTAB/ICHHbIE B IAHHOI CTaThe BbI-
BOJIbI ¥ Pe3y/IbTAThI CYLECTBEHHO M3MEHATCS. DTO HOCTY>KUT /ISl aBTOPOB IIPEAMETOM
[a/IbHEIIIETr0 CCIeJOBAHMAL.

JInteparypa

Amocos A. A., Ty6unckuii O. A., Konuenosa H. B. BoraucmurebHble METORBI [I/IS1 MHXKEHEPOB: y4. Hocobue. M.:
Boiciag mxkora, 1994. 544 c.

Andepcon T. CTaTUCTIHeCKIIT aHAaIN3 BPeMeHHbIX PAfOB / 1ep. ¢ aurI. M.: Mup, 1976. 155 c.

Banou B. J]. Metons! ontuMusanuu. BBogHblit Kypc. M.: Paauno u cBssb, 1988. 128 c.

Boponyosckuii A. B. CoBpeMeHHbIe TeOPUU PbIHKA KanuTana. M.: SxonoMuka, 2010a. 714 c.

Boponyosckuii A. B. CoBpeMeHHbIe ITOAXO/bI K MOAEIMPOBAHIIO 9KOHOMIYeckoro pocta // Becth. C.-ITeTep6.
yH-Ta. Cepus 5: 9xoHomuxa. 20106. Boim. 3. C.105-119.

Boponyosckuii A. B., Botorenxo /1. @. IlocTpoenne TpaeKTOpuii pasBUTUSA SKOHOMUKI Ha OCHOBE alIIPOKCH-
MalM YCIOBUIT CTOXaCTUIeCKIX MOfiertelt sSkoHoMum4ueckoro pocta // Bectn. C.-Iletep6. yH-Ta. Cepust 5:
9koHomuka. 2014. Boim. 3. C.123-147.

Esookxumosa T.B., 3ybapes A.B., Tpynun I1. B. Biusnue peanbHOro 06OMeHHOro Kypca py6/sa Ha SKOHOMUYe-
CKyI0 aKTMBHOCTb B Poccun. M.: Msg-Bo Vu-Ta Taiimapa, 2013. URL: http://iep.ru/files/text/working
papers/Nauchnie_trudi-165.pdf (gara o6pamenus: 21.02.2016).

Kyopun A.JI. PeanbHbiit 9¢ekTuBHBIN Kypc py6st: mpobmemsl pocta // Bompocsr sxonomuku. 2006. Ne 10.
C.4-18.

JToy FO.-J]. MeToppl U anroput™sl GMHAHCOBOI MaTeMaTyky / ep. ¢ aHrt. M.: BMHOM. JIabopatopust 3Ha-
Huii, 2007. 751 c.

MonenupoBaHe 9KOHOMMYECKOTO POCTa B YCIOBMAX COBpeMeHHON sKoHoMmuku / A.B.Boponiockuii,
A.10. Tuxapes, T.[I. Axob6anse, A.JI. Imutpues, B.T. lllepos-VrHarbes; oTB. pes. A.B.BopoHoBcKmit.
CII6.: Mi3p-Bo C.-Iletep6. yH-Ta, 2011. 284 c.

Ilangunos M. A. Pacyer u aHamu3 AuHaMMK 3¢ deKTUBHOTO 0OMEHHOro Kypca py6ss // Aynut u ¢punaHco-
Bblit aHamm3. 2009. Ne 2. C.90-95.

Tpynun II., Kusizes [I., Kyowkuna E. Ananm3 paxTopoB AvHaMuKy 06MeHHOro Kypca py6ist. M.: Vi3n-Bo MH-Ta
Taitpapa, 2010. 68 c.

Anderson G. H., Karamouzis N. V., Skaperdas P. D. A New Effective Exchange Rate for the Dollar and Its Implica-
tions for U.S. Merchandise Trade. Federal Reserve Bank of Cleveland Economic Review, 1987. Quarter 2.
P.2-23.

Brennan M., Schwartz E. Continuous Time Approach to the Pricing of Bonds // Journal of Banking and Finance.
1979. P.133-135.

546 Becmuuxk CII6TY. Oxonomuxa. 2017. T. 33. Bvin. 4



Chinn M. D. A primer on Real Effective Exchange Rates: Determinants, Overvaluation, Trade flows and Com-
petitive Devaluation // Open economies review. 2006. Vol. 17. P.115-143.

Cox J. C., Ingersoll ] E., Ross S. A. Theory of the Term Structure of Interest Rates // Econometrica. 1985. Vol. 53,
N 2. P.385-407.

Davidson J. Stochastic Limit Theory: An Introduction for Econometricians. London: Oxford University Press,
1994. 539 p.

Dosse T. Real Exchange Rate Misalignment and Economic Growth in Developing Countries // South-Western
Economic Review. 2007. Vol. 3. P.57-72.

Dothan M. On the Term Structure of Interest Rates // Financial Economics. 1978. Vol.6, N 1. P.59-69.

Dougherty C. Introduction to Econometrics. 5 ed. London: Oxford University Press, 2016. 608 p.

Eichengreen B. The Real Exchange Rate and Economic Growth. Paper prepared for the Growth Com-
mission, 2007. World Bank. Working paper no. 4. URL: http://documents.worldbank.org/curated/
en/868701468152077108/pdf/577040NWP0Box31UBLIC10gc1wp10041web.pdf (accessed: 15.06.2017).

Higham D. An algorithmic introduction to numerical simulation of stochastic differential equations. SIAM
Review. 2001. Vol.43, N 3 (Sep. 2001). P.525-546. Stable. URL: http://www.jstor.org/stable/3649798 (ac-
cessed: 10.06.2017).

Hull J., White A. Pricing interest rate derivative securities // Review of Financial Studies. 1990. Vol. 3, No 5.
P.573-595.

Hutzenthaler M., Jentzen A., Kloeden P. E. Divergence of the multilevel Monte Carlo Euler method for nonlinear
stochastic differential equations // Annals of Applied Probability. 2013. Vol.23, No 5. P.1913-1966 [Peer
Reviewed Journal].

Kloeden P, Neuenkirch A., Pavani R. Multilevel Monte Carlo for stochastic differential equations with additive
fractional noise // Annals of Operations Research. 2011. Vol. 189, N 1. P.255-276.

Maeso-Fernandez F, Osbat Ch., Schnatz B. Pitfalls in estimating equilibrium exchange rates for transition econ-
omies // Economic Systems. 2005. Vol.29, N 2. P.130-143.

Maeso-Fernandez F., Chiara O., Schnatz B. Determinants of the euro real effective exchange rate: a BEER/PEER
approach // Australian Economic Papers. 2002. Vol. 41 (4). P.437-461.

Merton R. C. Theory of rational option pricing // Bell Journal of Economics and Management Science. 1973.
No 4. P.141-183.

Nelder J. A., Mead R. A Simplex Method for Function Minimization // The Computer Journal. 1965. Vol. 7, Iss. 4.
P. 308-313. URL: https://doi.org/10.1093/comjnl/7.4.308) (accessed: 15.10.2017).

Ogden J. P. An Analysis of Yield Curve Notes // Journal of Finance. 1987. Vol. 42, N 1. P. 99-110.

Spilimbergo A., Vamvakidis A. Real Effective Exchange Rate and the Constant Elasticity of Substitution Assump-
tion // Journal of International Economics. 2003. Vol. 60, N 2. P.337-354.

Stock J. H., Watson M. W. Introduction to Econometrics. Update. 3" ed. Pearson Addison-Wesley, 2010. 827 p.

Vasicek O. An equilibrium characterization of the term structure // Journal of Financial Economics. 1977. Vol. 5.
P.177-178.

Wu E, Mao X., Kloeden P.E. Almost sure exponential stability of the Euler-Maruyama approximations for
stochastic functional differential equations // Random Operators and Stochastic Equations. 2011. Vol. 19,
N 2. P.165-186.

IIna uurtuposanusa: Boponyosckuii A. B., Botonenxo /1. @. TIporHo3aupoBaHye NHAEKCOB peaTbHbIX a-
(ekTMBHBIX 0OMEHHDIX KyPCOB BajIIOT C yYeTOM CIy4aitHoro ¢akropa // BecrHuk CIIOI'Y. 9xoHomuka. 2017.
T.33. Boim. 4. C.522-549. https://doi.org/10.21638/11701/spbu05.2017.401.

References

Amosov A.A., Dubinskii Tu.A., Kopchenova N.V. Vychislitelnye metody dlia inzhenerov: uch. posobie
[Computational Methods for Engineers]. Moscow, Vysshaia shkola Publ., 1994. 544 p. (In Russian)

Anderson G.H., Karamouzis N.V., Skaperdas P.D. A New Effective Exchange Rate for the Dollar and Its
Implications for U.S.Merchandise Trade. Federal Reserve Bank of Cleveland Economic Review, 1987,
Quarter 2, pp.2-23.

Anderson T. Statisticheskii analiz vremennykh riadov [ The Statistical Analysis of Time Series]. Transl. from engl.
Moscow, Mir Publ., 1976. 155 p. (In Russian)

Bandi B. D. Metody optimizatsii. Vvodnyi kurs [Basics of Optimisation Methods]. Moscow, Radio i sviaz’ Publ.,
1988. 128 p. (In Russian)

Brennan M., Schwartz E. Continuous Time Approach to the Pricing of Bonds. Journal of Banking and Finance,
1979, pp. 133-135.

Becmuuxk CII6T'Y. Oxonomuxa. 2017. T. 33. Bvin. 4 547



Chinn M.D. A primer on Real Effective Exchange Rates: Determinants, Overvaluation, Trade flows and
Competitive Devaluation. Open economies review, 2006, vol. 17, pp. 115-143.

Cox J.C,, Ingersoll J.E., Ross S. A. Theory of the Term Structure of Interest Rates. Econometrica, 1985, vol.53,
no. 2, pp. 385-407.

Davidson J. Stochastic Limit Theory: An Introduction for Econometricians. London, Oxford University Press,
1994. 539 p.

Dosse T. Real Exchange Rate Misalignment and Economic Growth in Developing Countries. South-Western
Economic Review, 2007, vol. 3, pp.57-72.

Dothan M. On the Term Structure of Interest Rates. Financial Economics, 1978, vol. 6, no. 1, pp. 59-69.

Dougherty C. Introduction to Econometrics. 54 ed. London, Oxford University Press, 2016. 608 p.

Eichengreen B. The Real Exchange Rate and Economic Growth. Paper prepared for the Growth Commis-
sion, 2007. World Bank. Working paper no. 4. Available at: http://documents.worldbank.org/curated/
en/868701468152077108/pdf/577040NWP0Box31UBLIC10gc1wp10041web.pdf (accessed: 15.06.2017).

Evdokimova T.V., Zubarev A.V., Trunin P.V. Vliianie realnogo obmennogo kursa rublia na ekonomicheskuiu
aktivnost’ v Rossii [ The impact of the real exchange rate of the ruble on economic activity in Russia]. Moscow,
Izdatelstvo Instituta Gaidara, 2013. Available at: http://iep.ru/files/text/working papers/Nauchnie_
trudi-165.pdf (accessed: 21.02.2016). (In Russian)

Higham D. An algorithmic introduction to numerical simulation of stochastic differential equations.
SIAM Review, 2001, vol.43, no. 3 (Sep. 2001), pp.525-546. Stable. Available at: http://www.jstor.org/
stable/3649798 (accessed: 10.06.2017).

Hull J., White A. Pricing interest rate derivative securities. Review of Financial Studies, 1990, vol.3, no. 5,
Pp.573-595.

Hutzenthaler M., Jentzen A., Kloeden P.E. Divergence of the multilevel Monte Carlo Euler method for nonlin-
ear stochastic differential equations. Annals of Applied Probability, 2013, vol. 23, no. 5, pp. 1913-1966 [Peer
Reviewed Journal].

Kloeden P,, Neuenkirch A., Pavani R. Multilevel Monte Carlo for stochastic differential equations with additive
fractional noise. Annals of Operations Research, 2011, vol. 189, no. 1, pp.255-276.

Kudrin A.L. Realnyi effektivnyi kurs rublia: problemy rosta [The real effective ruble rate: growth problems].
Voprosy ekonomiki, 2006, no. 10, pp.4-18. (In Russian)

Liuu Tu.-D. Metody i algoritmy finansovoi matematiki [Financial engineering and Computation Principles,
Mathematics Algorithms]. Transl. from engl. Moscow, BINOM. Laboratoriia znanii Publ., 2007. 751 p. (In
Russian)

Maeso-Fernandez E, Osbat Ch., Schnatz B. Pitfalls in estimating equilibrium exchange rates for transition econ-
omies. Economic Systems, 2005, vol. 29, no. 2, pp. 130-143.

Maeso-Fernandez E, Chiara O., Schnatz B. Determinants of the euro real effective exchange rate: a BEER/PEER
approach. Australian Economic Papers, 2002, vol. 41 (4), pp.437-461.

Merton R. C. Theory of rational option pricing. Bell Journal of Economics and Management Science, 1973, no. 4,
pp. 141-183.

Nelder J. A., Mead R. A Simplex Method for Function Minimization. The Computer Journal, 1965, vol.7, iss. 4,
pp- 308-313. Available at: https://doi.org/10.1093/comjnl/7.4.308) (accessed: 15.10.2017).

Ogden J.P. An Analysis of Yield Curve Notes. Journal of Finance, 1987, vol. 42, no. 1, pp.99-110.

Panfilov M. A. Raschet i analiz dinamiki effektivnogo obmennogo kursa rublia [Calculation and analysis of
the dynamics of the effective exchange rate of the ruble]. Audit i finansovyi analiz [Audit and financial
analysis], 2009, no. 2, pp. 90-95. (In Russian)

Spilimbergo A., Vamvakidis A. Real Effective Exchange Rate and the Constant Elasticity of Substitution As-
sumption. Journal of International Economics, 2003, vol. 60, no. 2, pp. 337-354.

Stock J. H., Watson M. W. Introduction to Econometrics. Update, 3" ed. Pearson Addison-Wesley, 2010. 827 p.

Trunin P, Kniazev D., Kudiukina E. Analiz faktorov dinamiki obmennogo kursa rublia [Analysis of factors of the
dynamics of the exchange rate of the ruble]. Moscow, In-t Gaidara Publ., 2010. 68 p. (In Russian)

Vasicek O. An equilibrium characterization of the term structure. Journal of Financial Economics, 1977, vol. 5,
pp-177-178.

Vorontsovskiy A. V. Sovremennye podkhody k modelirovaniiu ekonomicheskogo rosta [Modern approaches to
modeling of economic growth]. Vestnik SPbSU. Economics, 2010b, iss. 3, pp. 105-119. (In Russian)

Vorontsovskiy A.V. Sovremennye teorii rynka kapitala [Modern theories of the capital market]. Moscow,
Ekonomika Publ.,, 2010a. 714 p. (In Russian)

Vorontsovskiy A.V., Dikarev A.Iu., Akhobadze T.D., Dmitriev A.L., Sherov-Ignatev V.G. Modelirovanie
ekonomicheskogo rosta v usloviiakh sovremennoi ekonomiki [Modeling of economic growth in a modern
economy]. Ed. A. V. Vorontsovskii. St. Petersburg, St. Petersburg Univ. Press, 2011. 284 p. (In Russian)

548 Becmuuxk CII6TY. Oxonomuxa. 2017. T. 33. Bvin. 4



Vorontsovskiy A. V., Vyunenko L.E Postroenie traektorii razvitiia ekonomiki na osnove approksimatsii uslovii
stokhasticheskikh modelei ekonomicheskogo rosta [Constructing of Economic Development Trajectories
by Approximating Conditions of Stochastic Models of Economic Growth]. Vestnik SPbSU. Economics,
2014, iss. 3, pp. 123-147. (In Russian)

Wu E, Mao X., Kloeden P.E. Almost sure exponential stability of the Euler-Maruyama approximations for
stochastic functional differential equations. Random Operators and Stochastic Equations, 2011, vol. 19,
no. 2, pp. 165-186.

For citation: Vorontsovskiy A.V,, Vyunenko L.E Forecasting real effective exchange rate indices of
currencies using a stochastic factor. St Petersburg University Journal of Economic Studies, 2017, vol. 33, issue 4,
pp. 522-549. https://doi.org/10.21638/11701/spbu05.2017.401.

CraTba nocTynmia B pefakimo 12.08.2017
CraTbs peKOMeH/IOBaHa B Hevars 27.09.2017

Becmuuxk CII6T'Y. Oxonomuxa. 2017. T. 33. Bvin. 4 549



