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1 BBenenue

IIporHozupoBaHue HrpaeT BaKHYIO pPOJb B IOBCEIHEBHOH YEIOBEYECKOH MAEATEIbHOCTH U B
NIPUHATHN PEIIeHUH OTHOCHTENBHO OYAyLIero — Hampumep, NMpeicKa3aHHe MOTOABI M Pa3IMuHbIX
NIPUPOJHBIX SBJICHUH, IUIAHUPOBAaHME IIPOM3BOACTBCHHOW J[EATENBHOCTH M TNPOJAXX TOBApOB,
IIPOTHO3BI, CBSI3aHHBIE C MOBEACHHEM (DHHAHCOBOTO PHIHKA M T.I. MOXKHO OTHECTH K YHCIY TeX
NIPUMEPOB, U KOTOPBIX 0Oojiee TOYHBIE OLEHKH ONPEAEIAIOT CHEeMUPUKY NpeapUHIMAEMBIX
JEWCTBUH M OKa3bIBAIOT CYLIECTBEHHOE BIIMSHHME Ha IMOJTrOTOBKY IUIAHOB KOHKPETHBIX CIIEHAPHEB
TOBEICHUS B OYIYIIIEM.

[IporHo3upoBaHue BaNIOTHOTO PHIHKA (B YaCTHOCTH, NpoOieMa MPOrHO3MPOBaHUS OOMEHHBIX
KYPCOB/KOTHPOBOK BAaJIIOT) MPAaKTHYECKH KaXIOJHEBHO (a MOAYAC, U €KEYacHO) MPUBJIEKAIOT IpH-
CTaJIbHOE BHHMaHHE Kak NMpOoQecCHOHANTBHBIX YYAaCTHHKOB PHIHKA (OaHKOB, TOCYyNapCTBEHHBIX H
YaCTHBIX WHBECTHIIMOHHBIX KOMIIAHUH, OPOKEPCKUX KOHTOD, U T.II.), TaK U JIOJEH, KOTOPBIE TaK HIH
WHayYe OTCIEKHMBAIOT JIMIIb OOLIEJOCTYIIHbIE TEHJCHIIMH B IONBITKE MUHUMH3HPOBATh BO3MOXHBIC
MOTEpU COOCTBEHHBIX CKPOMHBIX HAKOIUIEHMH. B el CTBUTENFHOCTH, BAIIOTHBIM PHIHOK MPEACTaB-
nsieT coboil GecripepbIBHO (QYHKIIMOHUPYIOIIYIO U KpaliHe JUHAMHYHYIO CUCTEMY, 0OBEAMHSIOIIYIO
OYEHb Pa3HBIX UTPOKOB, PEIICHHS U B3aUMOJICHCTBHS KOTOPBIX ONPENEISIOT COBOKYITHOE BIIMSIHUE Ha
(¢opmupoBaHue peasbHBIX OOMEHHBIX KypcoB. C TOUKM 3pEHMs IIOJXOMOB K IPOTHO3UPOBAHMUIO,
SKOHOMHUYECKasi HayKa BBIIEJSET JIBE OCHOBHBIE COBOKYITHOCTH METOAOB, IOJYYHMBLIMX Ha3BaHUS
@ynoamenmanvHolli 1 mexnuyeckuti anaauz. O0a 1MoOIX0/1a HAlENICHbl HA PELICHHE OJHOM U TOW ke
3aJa4yl IIPOrHO3MPOBAHMUS, HO MOAXOAT K €€ PEIICHHIO C Pa3HBIX IMO3ULUH, YTO MT03BOJISIET TOBOPHTH
00 UX KOMIIJIEMEHTApPHOCTH.

IlepBblii M3 HUX NpeIyCMaTpHBAcT H3YUeHHE TEHACHIMI (GOpMHUpPOBAaHMS II€H, HCXOAST M3
0a30BbIX (HAaKTOPOB HKOHOMHKH, K YHCIY KOTOPBIX OTHOCSATCS, B YaCTHOCTH, HNPOLIEHTHBIE CTaBKH,
HaJIOTH, YpOBEHb 0€3paboTHIBI, COCTOSHHE OlomKeTa, MHQISLHUOHHBIE IIPOLECCH], CTaOMIFHOCThH
TIOJINTHYECKOM CHCTEMBI ¥ TPOBOIWMAsl JKOHOMHUecKas monuTuka [3,15]. OmHOBpemeHHO,
TEeXHHUYECKUH aHaJIM3 MOJKHO ONPEIEINTh KaK METOJUKY HCCIEIOBaHMSA M IPOTHO3MPOBAHMA LEH
(BaMIOTHBIX KOTHPOBOK) IIOCPEICTBOM aHaiIW3a IpaduKOB pasBHTHS pPBHIHKA B IIPEAIIECCTBYIOIINE
niepuos! Bpemenu [7,15,21]. B ocHOBe 3TOr0 M0aX0/1a JIesKaT TPH aKCHOMBI, KOTOPBIE MOKHO CBECTH
K clenyomeMy: (a) OBMDKEHHE PhIHKA YYHTBHIBAeT BCE, WM, APYTHMH CIOBaMH, JI000# dakTop,
OKa3bIBAIOLINH MOTEHIMAJIbHOE BIUSHNUE HA 1IEHY (BaIIOTHBIC KOTHUPOBKH), UMIUIMIIUTHO OTPaKeH B
rpaduueckoM NIpeacTaBIeHNN IBHKSHHS PBHIHKA, (0) CYIMIECTBYIOT TCHACHIUH (TPEHIbI) H3MCHEHUS
1IeH, 1 BHUMATEIIbHOE OTCIIC)KUBAHUE IIEPHONOB TAaKUX TPEHIOB SBJISAETCA KIIOYEBBIM MOMEHTOM
TEXHHYECKOT0 aHANIN3a, U (B) COOBITHS UMEIOT TEHJICHLIMH K MOBTOPEHUIO, YTO HAIIPSIMYIO CBSI3aHO C
YeJOBEYECKON IICUXOJOTHEeH W NPHOIM3HTENBHON MOBTOPSIEMOCTHIO ONPEAENICHHBIX II1a0JIOHOB
HCTOPUH PHIHKA, KOTOPHIM JIFOJIU CKJIOHHBI JOBEPATH U CIIEI0BATb.

B camoMm oOmiem Buzae, TEXHHYECKMH aHAIM3 IMpeAycMaTpUBAaeT HaKalJIMBaHUE (Yalle BCEro, B
rpaduyeckoil (¢opMe) peanbHOH HCTOPUM H3MEHEHHs IIeH (JaHHBIE MpPOLUIOr0) M IOCTPOCHHE
3aKIIIOUeHUH 0 BeposiTHOM Oynymiem tpenzae [14]. Takum oOpa3oM, MOCIeNOBAaTENBHOCTh YIOPS-
JOYEHHBIX BO BPEMEHH JaHHBIX O0pa3yloT @pemeHHol psAo (time series), KOTOPBIH HCIONb3yeTcs
AQHAJIMTUKOM IS TIpeJICKa3aHus OyIyLUX 3HaYeHUI paccMaTpUBaeMON XapaKTEpUCTHUKHU (Hanmpumep,
BAJIIOTHOM KOTUPOBKH) HAa OCHOBAaHMU HAOJIOJEHWI, OTHOCALIMXCS K HACTOSIIUM M IPOLLIBIM MO-
MeHTaM BpeMeHH. CylIecTBYIOIIME KaueCTBEHHbIE M KOJIMYECTBEHHBIE IIOAXOJABI K IPOTHO3UPO-
BAHUIO CTaBST CBOCH L1€bI0 YBEIMUEHNE TOUHOCTH MpeACKa3aHus B MakcuManbHol crenenu [10,20],
OJTHAKO, TPAJAUIMOHHbIE METOJbl HE MOTYT HNPUMEHAThCA K 33ja4aM, B KOTOPBIX HCTOPHYECKHE



JAHHBIC TPEJICTAaBJICHBl HE B INPUBBIYHOM YHUCIOBOM BHZE, a B BepOalbHOH (cnoBecHOH) Qopme.
Heuetkue BpemeHHble psaabl (fuzzy time series) MO3BOJISIOT MPEOIOJIETh 3Ty npobiiemy [ 18], oTKpHI-
Basi peaJbHYIO MEPCIEKTHBY BO3MOKHOCTH 00pa0OTKU KaK JIMHIBUCTHYECKHUX, TaK M YUCIOBBIX JaH-
HBIX.

B mpencraBieHHOH craTbe paccMaTpuBaeTcs MOAMGUUHMPOBaHHBIA noaxof [30] k mporHos3upo-
BAHMIO BaMOTHEIX koTHpoBok USD/RUB u EUR/RUB', B 0CHOBE KOTOPOIro JEKHT HCHONb30BAHUE
HeYeTKUX BpeMeHHBIX psinoB (HBP). Marepuan craTtei oprann3oBaH cieIyromuM oOpa3oM: KITroue-
BEI€ ONpeeIeHNs, HEOOXOMMMBIE IS JaJbHEHIIero N30KeH!sI MaTepraia, 0000mens! B Paznere 2;
HanOonee W3BECTHbIE W 4acTo uuTHpyemble HBP MeTombl mporHo3upoBaHMs, JOCTHIHYTBIE HX
aBTOpaMHM pe3yNbTaThl KpaTKo mpenacTasieHsl B Paznene 3. B cinenyromeM, ueTBepToM pasjiene aaeT-
CsI TOCTaTOYHO MOAPOoOHOE OmHcaHne MOAU(GHUIPOBaHHOTO 1oaxoxaa [30], pe3yabTaTsl IPUMEHEHUS
KOTOpOTo K mpobiemMe nmporuo3upoBanus BamoTHeIX KypcoB USD/RUB u EUR/RUB Ha mpomomxu-
TENBHBIX U KOPOTKUX OTpPe3Kax BpeMeHH o0cyxmaiorTcs B Pasznerne 5. 3akmrounTenbHBIE 3aMeyaHUs
TIOJIBOJISIT UTOT caenanHoi pabote (Pazaen 6).

2 OcHOBHBIE onpeaeJaceHus, CBA3aHHbIC ¢ HCYCTKUMHU BPEMEHHBIMHU PAIaMHU

Konuenuust HeyeTknx MHOXeCTB Oblia BriepBbie nzioxeHa Jlordu 3ane (Lofti A. Zadeh) B HbiHe
4acTo HUTUPYEMOH cTaThe [32] — MPaKTUYECKH C 3TOTrO )K€ MOMEHTA HAYMHAETCS Pa3BUTHE armapaTa
HEeYeTKUX MHOXeCTB (fuzzy sets), TIO3BOJISIONIErO ONMHMCHIBATH MOHSTHS €CTECTBEHHOTO S3bIKa (JIMHT-
BHUCTHYECKHE KOHCTPYKLUH) U IPUCYIYI0 UM HEONpeaeleHHOCTh. PakTH4ecKu, HeYeTKUE MHOXKECT-
Ba 00pa3yrOT Ba)KHOE CBS3YIOIIEE 3BEHO MEXY CHMBOJMYECKHMMHU M YUCICHHBIMH BBIYHCIICHUSAMH,
SBJSISICH KJIFOYEBBIM MHCTPYMEHTOM BBIYHCIIEHHI co cioBamu (computing with words), opueHTupo-
BaHHBIX Ha HCIIOJIb30BAaHHE CJIOB M MPEAJIOKECHHUH A3bIKa YeroBeueckoro oommenus [1,24].

B nmaHHOM paszene MblI ompepensieM OCHOBHble moHsTus [2,12,20,23,25-28], koTopeie OynyT
AKTHBHO UCII0JIb30BATHCS B CTAThe B JAJIbHEHIIIEM.

Onpeodenenue 1. O6o3nauuMm uepes U ={u;,u;,...,u, } yuusepcarvnoe mmuodxicecmeo (yHusepcym,
WIN 0bnacme onpedenieHus 3a1adu), Torga Hewemxoe muoxcecmeéo (HM) A na U MoxeT OBITH
IpeACTaBICHO B Buae A= {fA (u; )/ up+...+f4 (un)/un}, rae  f, o0o3HadaeT (YHKIUIO
IIPUHAMJIEKHOCTU BBEJIEHHOIO B paccMoTpeHue MHoxectBa 4, f, U — [0,1], f,(u;) BoIpakaer
CTeNeHb NPUHAJUIEKHOCTH 2J1eMeHTa u; € U HEYEeTKOMY MHOXECTBY A ; B JaHHOM CJydae, CUMBOJ

+ MCHOJNB3YeTCs] He B KaueCTBe 0003HAYCHHUS CTaHIApTHON apu(MeTHYECKOi onepanuy, a Juis 0003-
Ha4yeHUs] COBOKYIMHOCTH YHOPSIOYCHHBIX Iap JIEMEHTOB (CHHITITOHOB), 00pa3yIOIIMX MHOXKECTBO
A.

Onpedenenue 2. Jlunesucmuueckum sHavenuem (TEPMOM) Ha3bIBACTCS JIMHIBHCTHYECKas (BepOab-
Has) (paza, KOTOpask MCHOJB3YETCS B KaYeCTBE CEMAaHTHYECKOro OO03HAYEHHUS COOTBETCTBYIOLIEH
(GYHKINY DPHHAIEKHOCTH (HAPHMED, «BBICOKUIN», «HU3KHI», U 1p.).

Onpeodenenue 3. Ilpennonoxum, uto Y(?), 3aiaHHOE Ha MHOXECTBE JAeHcTBUTENbHBIX uucen (R),
t=..,0,12,.., ABugeTcd yHUBEpPCAJIbHBIM MHOXECTBOM, OOpa30BaHHBIM HEYETKUM MHOXKECTBOM
fi(t). Ilpu stom, F(t), cocrosee u3 f;(t), i=12,..., Ha3pIBACTCA HeYeMKUM GPEMEHHBIM PSIOOM
(HBP) na Y(t); dynkuus Bpemenu F(t) npexacraBisieT coOO0i JMHIBUCTHYECKYIO IEPEMEHHYIO, Xa-

PAaKTEpH3YEM YO JINHTBUCTUYECKUMHU 3HAYEHUAMH (TepMaMu) f;(t).

Onpedenenue 4. Ecnu cymectByer Takoe oTtHouieHue R(t,t-1), F(t)=F(t-1)xR(t,t-1), Torna

MBI TOBOPHUM, 4TO F(t) (3HaueHHe/HaONIOJeHHE B MOMEHT ! ) OOYyCJIOBJIEHO JelCTBHEM (BBI3bIBA-

! Hcnonbsyemble TpeXOyKBEHHBIE COKPALIEHUS] COOTBETCTBYIOT MEXKIyHapoHOMY cranaapty ISO 4217
Npe/ICTaBJICHIs HAMMECHOBaHHUI HAIMOHANBHBIX BantoT. Hanpumep, USD o6o3nauaet nomtap CIIA, RUB —
py6uns Poccun (Poccuiickoit ®enepaunn), a EUR — eBpo EBponeiickoro Coro3a. Ilepsbie 1Be OykBbI COKpa-
ieHuit 0opasyrot kopl ctpat (cranaapt ISO 3166-1); EU oTHOCUTCS K YHCITy OCOOBIX 3ape3epBHPOBAHHBIX
KOJIOB.
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ercst) F(t-1).OtHomenune mexay F(t) m F(t-1) MoXeT OBITh TIPECTaBICHO CHMBOJIMYECKH KaK

F(t-1)—> F(t),a R(t,t-1) nazpBaercst HBP mooenvio nepsoco nopaoka.

Onpedenenue 5. Ecam pemieHue 3a1add MPOTHO3UPOBAHMS OCHOBAHO TOJNBKO Ha F(t), Torma moc-
JieTHee Ha3bIBACTCS 0OHODAKMOPHBIM YUCLOBbIM PAOOM.

Onpedenenue 6. Ecmu anst m0060ro MOMEHTa BpEMEHH ¢, BPEMEHHOH pan F(t) 3aBHCUT TOJIBKO OT
F(t-1), T.e. Takas CBsI3b MOXKET OBITb IpeJCTaBlIeHa B Buae F ()= F(t-1)xR(t,t-1), Tae Heuer-
KO€ OTHOIIEHHEe R WHBapHAaHTHO OTHOCUTEIBHO BPEMEHHU !, Toraa F(t) Ha3bIBaeTCs cmayuoHap-

Hulv (time-invariant) Heuemkum 8pemeHHbIM PsOOM; B IPOTUBHOM CiTydae, OH Ha3bIBACTCS nepeMeH-
HblM 60 6pemenu (time-variant) HBP.

Onpedenenue 7. Ilycts A; obosHawaer F(t-1),a A j — F(t), rorna otHourenne Mexny F(t-1)
1 F(t) MOXeT GBITh 3aIHCAHO B BUIC J02UHECKO20 UMNIUKAMUGHO20 omHouenus A; —> A .

Ongedeﬂeime 8. Hederkwe jgoruveckKue OTHOIICHUA, UMCIOIIUEC OOAWHAKOBBIC JICBBIC 9aCTH, MOT'YT
OBITH 00BETMHEHBI B cpynnvl He4emKux 10eu4ecKux OmHOLM@HMIZ; HanmpuMep, IJ1d IMPOU3BOJIBHOTO Ai
HO,HO6H0€ TPYIIHUPOBAHUE MOXKHO MPEACTABUTH B CIICAYIOIIEM BUIEC:

Ai _>A]]

Ai_>Aj2 = Ai—)Ajj,Ajz,...

Onpedenenue 9. Dazzugurayuell Ha3pIBacTCI NMPOLECC HAXOXKIECHHS 3HaUeHUH (QyHKUNN mpuHas-
JI©KHOCTH HEYETKHX MHOXECTB (TEPMOB) Ha OCHOBE OOBIYHBIX (HE HEUYETKHMX) HCXOIHBIX IaHHBIX,
T.€. ONpEJEICHNUE CTENECHU NPUHAICKHOCTH HCXOOHBIX ITAHHBIX KAXIOMY M3 COOTBETCTBYIOIIMX
HEYETKHX MHOXECTB.

Onpedenenue 10. [epazzuguxayus npeacTaBiaser cobol Mpoueaypy HaxoxIeHHs OObIYHOro (He
HEYETKOT0) 3HAUCHHUS AJISI JINHIBHCTUYECKOTO TepMa, NPEICTaBICHHOTO B BHIE (YHKIHUH MPUHAM-
JI©KHOCTH; IPYTHMH CIOBaMH, degazzuguxayueri Ha3pIBaeTCS Npeodpa3oBaHue HEUSTKONH BETMIMHBI
B YETKYIO (TOYHYIO) BEIMYMHY. B WacTHOCTH, oIHMM M3 Hambojee JacTO HCIIOIb3YEeMBIX METOIOB
neda3zuduKanuy ABISETCS Yyermpouo niowjaou (Yeump msgcecmu), BEIMUCIIOMNA aOCIIcCy TOU-
KH, Yepe3 KOTOPYIO IPOXOIUT BepTUKAIIbHAS JIMHUS, ACNALIas HeYeTKOe MHOXKECTBO (Turomans Gpury-
PBI, OTpaHIMYECHHON (YHKINEH PHHAUISKHOCTH) HA JBE PaBHBIE MacCHI.

3 Kparkuii 0030p usBecTHbIX cTannoHapHbIix HBP MmeTonoB

IIporHo3upoBaHue, OCHOBAHHOE Ha HEYETKUX BpeMeHHBIX psanax (HBP), mpusnexaer mosblmieHHOE
BHUMaHHE HCCIIeZOBaTeNiell Ha MpOTsHKeHWH mocinexnux 15 mer [4,9,11,12,16,18,19,26-28,30,31].
BonbmimHCTBO ONyOIMKOBaHHBIX K HACTOSIIEMY BPEMEHU padOT MCIOIb30BAIM B KAYECTBE TECTOBOM
[I0CJIEZIOBATEIbHOCTH JaHHBIE PErHCTPallid CTYIEHTOB B YHHBEpCcHTETe WIT. AjnabaMa 3a IOYTH
20-TH JETHUH TNepuoa BpeMeHH. He mpereHays Ha MCYEPHBIBAIOIIMK aHAU3 BCEX HMEIOLIMXCS
myOJIMKayi, OTMETUM 3/€Ch JIMIIb HEKOTOphIE M3 IOJIyYEHHBIX pPe3yJbTaToB, Ooiee MoapoOHOe
OIMCAaHUE KOTOPBIX MOXKET ObITh HalJEHO B NPUBOAUMBIX 110 TEKCTY ccbluikaxX. B wactHoctu, CoHr n
Uuccom (Song-Chissom) [26-28] paccmarpuBaiy cTalMoOHapHbIe (time-invariant) ¥ nepeMeHHbIE BO
BpeMeHH (time-variant) HBP nporHosuble Monenu, KOTOpble OOECHEYMIM CpeIHHE OIIMOKM Ha
ypoBHe 3.18% u 4.37% (npu OKHE POTHO3UPOBAHUSI PABHOM 4), COOTBETCTBEHHO.

Cranuonapnas HBP monens, npemnoxennas Yenom (Chen) [11] u mpoTecTupoBaHHas Ha TeX ke
JAHHBIX PETHCTpPAllMM CTYJCHTOB YHMBepcuTeTa mT. Anabama, MpakTUYECKd HE M3MEHWIIA JIOCTHT-
HyTy0 CoHnrom u UrccomoM norpeurHocts nporuosuposanus (3.23%) (Puc. 1a), a mogudunuposan-
el moaxox Ilax u Jertsapesa (Sah-Degtiarev) [30] mo3Boimin HECKOJBKO YIYYIINTh PE3YJIbTATHI
IIPOTHO3MPOBAHMS, CHU3HUB CPEIHIO OmHOKY 10 2.42% (Puc.16). OnHOBpeMeHHO, IIepeMeHHas BO
Bpemenn HBP mozens XBanra, Uena u JIlu (Hwang-Chen-Lee) [19], ocraBasick mpocToit ¢ TOYKH
3peHHs] MPOBOAMMBIX MAaTPHYHBIX BBIYHCICHWH, COCTaBMIAa IOCTOWHYIO KOHKypeHIWio [26-28] u
o0ecreynIa OTHOCUTENIFHYIO TIOTPENTHOCTD MPOTHO3UPYEMBIX 3HaueHuH okono 3.12%. B [4,9] aBTo-
PBI IPOJIEMOHCTPUPOBANH OY€Hb BBHICOKYIO dddekTHBHOCTS NprMeHeHnss HBP k mpoGneme mporso-
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3UPOBAHUS YHCICHHOCTH HacelleHus A3epOaiipkaHa — Ha YeThIPHAIATUIICTHEM BPEMEHHOM OTpPE3Ke
¢ 1988 roma mo 2001 rox oTHOCHTENbHAS OIIMOKA HE BHIXOAMIA 3a mpeaens! naTepsana [0.02,0.25]%
B YCJIOBUSIX YCTOHYHMBOTO BOCXOJSIIETO TPEH 1A aHATM3UPYEMbIX JaHHBIX (Puc.20).

i . . .
x 1|:|t Time-invariant madel (Chen) x 10 Time-invarant madel (Sah/Degtiaraw)
2t iy
oo ---0o--- actual enrollment
19¢ 9 o forecasted enrollment
18 ¢ 12¢
1.7t 17F
16 16
1461 15¢
141 - --0--- actual enrollment 141
ful —io—— forecasted enrollment '
13 1 1 1 1 1 1 3 1 1 1 1 1
1970 1975 1980 1085 1990 1995 1870 1975 1980 1925 10490 1995
years Wears
() ©)

Puc. 1. DxcrniepuMeHTaIbHBIE PE3yNbTaThl porHosuposanus (Matlab® 6.5) — cranmonapusie Moaenu, npemio-
skeHHbIE (@) YeHoMm [11] (ochk opaMHAT — YNCIICHHOCTH CTYAEHTOB YHUBEpCUTETa IIT. Ajabama B AHAIIa30HE OT
13563 no 19337), u (6) lax-Hertspebim [30] (och OpAMHAT — YHCIEHHOCTh CTYICHTOB YHHBEPCHUTETA IUT.
Anabama B nunanasone ot 13867 no 19337).

x 1|:|‘ Time-invariant model (Huamg) Time-imarant model (AbbazowhBmedora)
Ir 200
16 - --0--- actual enroliment anno |
—o— forecast. enrollment
18¢ Ta00
171 TEOD |
16 00 ¢
1.5¢ 200 ¢
---0--- actual population
141 yooo .
. —o—— forecast. population
13 fwl 1 1 1 1 1 ESDD 1 1 1 1 1 1 1
1970 1974 1980 10845 1990 1995 19858 1980 199% 1994 1996 1998 2000 2002
wedrs years
(a) ©)

Puc. 2. DKcepuMEHTaIbHbIE PE3yNbTaThl porHosuposanus (Matlab® 6.5) — cranmonapusie Mozenu, npemio-
seHHble (@) XyapHroM [16] (och OpAMHAT — YUCIEHHOCTh CTYJIEHTOB Y HUBEpPCUTETa WT. AnabaMa B J1Uana3oHe
ot 13055 nmo 19337), u (6) Ab66acoBeiM-MamenoBoii [9] (ock OpAMHAT — YMCICHHOCTh HaceneHus AsepOaii-
JDKaHa, KOTopoe pocio B TedeHnn 14 set ¢ 6928 no 8081 (TbIc.uen.)).

[ToMuMo mepeynciIeHHBIX BBIIIE MOJIeIel, oOpaiiaeT Ha ceOsd BHUMaHUE McciIeJOBaHne XyapHTa
(Huarng) [16], B xoTopoii aBTOp YycoBepIIeHCTBOBaI Mojienb YeHa [11], Mcroiab30BaB 3BPUCTHKH, T.€.
«HedopMabHbIe, HHTYUTHBHBIE CTPATETHN», KOTOPBIE BEIPAXKAIOT O’KUIAHUS SKCIIEPTOB/aHATTUTHKOB
OTHOCHUTENBHO TPEHIa PETHCTPAIlMU CTYICHTOB B OyIyIieM Trofy (Tak Ha3bIBaeMbIe mpeHovl pocma/
cHudcenusi/cmaburvnocmu) [29]. B pe3ynbraTe, TaHHAsS METOAMKA O0ECHEUUIIa CPSTHIOIO MPOIICHT-
HYI0 HOTPEIIHOCTh NPOrHo3upoBanus okoio 2.38% (Puc.2a). CtpemieHue K JOCTHXEHHIO Oolee
BBICOKOI TOYHOCTH IPOTHO3MPOBAHMS HAILIO TAaKXKe CBOE OTPakeHHE B OJHOM M3 HEIaBHHUX paboT
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Uena n Xury (Chen-Hsu) [13], npencTaBuBmIMX ONMCaHHWE HOBOTO IEPEMEHHOro Bo BpemMeHu HBP
MeTO/ia IPUMEHUTENBHO K JJAHHBIM PETHCTPAIlMK CTYJCHTOB YHHUBEpcHTeTa WT. AnabaMa. ABTOpam
yJIal0Ch CHU3UTH CPEIHIOID OTHOCUTEIBbHYIO OmHOKY a0 ypoBHsA 0.36% (10 OTAENBbHBIM Tojam
MOTPEIIHOCTH YKJIabIBAIOTCS B 1OCTATOYHO mnpokuid uaTepsai [0.0053,1.36]% ).

Crnenyer 0co00 NOAYEPKHYTH TOT (aKT, YTO BCE YIIOMSHYTBIE BBIIIE MOJXO/bI UCIIOJIB3YIOT JHO0
YHUBEPCUTETCKHE PErHCTPAllMOHHbIE JaHHBIC (MM, KaK aJbTEPHATHBY, YHCIEHHOCTb HAaCEICHHS
KOHKpPETHOW CTpaHbl), JMOO BapHallMd STHX JAHHBIX B UX HM3HAYAIbHOH (opme, 6e3 KakoH-IHO0
TIpeIBapUTEIILHON 00paOOTKU /UK HOyIEeHHS TOTIOTHUTEIbHOH HHPOPMALIHH.

4 Onucanue mogudunupoBanHoro crauuonapuoro HBP merona

I'maBHOW 1eNbI0 METOZIOB TEXHUYECKOTO aHajIM3a, OCHOBBI KOTOPOTO OBUIM 3aJI0KEHBI B paboTax
ocHoBaTtens U penakropa xypHaia «The Wall Street Journal» Yapnsza oy (Charles Dow) B koHIe
XIX Beka, sBIA€TCA BBIBICHHE TPEHAOB M MOMEHTOB UX peBepcupoBaHus [22]. Hampumep, Ha
rpaduke obmenHoro kypca USD/RUB, oxBaThIBaromeM MOMECSYHOE H3MEHEHHE KOTHPOBOK 3a
6osee, ueM 3-x roaoBoi nepuos BpeMenu (Puc. 3a), SBCTBEHHO MPOCIICKUBACTCS YCTOWYMBBIN 10T
TOCPOYHBIH BOCXOSIIHIA TpeH (¢ MapTa 1o aekadbpb 2002 roga MpoOUCXOIUT PAaBHOMEPHOE YIEIIeB-
JICHHE POCCHICKOTO pyOsst mpuOIu3uTensHo Ha 2.45%), KOTOPBIM TOCTATOYHO PE3KO CMEHSETCS Ha
HUCXOJSILMHA CpeHECPOYHBIH TpeHa (0Koyio 7 MecaleB, ¢ ssHBaps no utoss 2003 roga yaeniesieHne
Ha 4.62% Kacaercs yXe aMEpUKaHCKOro Joniapa). B nanpHeiineM, mOHMXKaTeNbHAST TEHACHIHS C
KpPaTKOBPEMEHHBIM (WJIST-TIEPUOAOM COXpaHseTcs npuonunutensHo a0 ¢espans 2004 roga (Mmecsn
#24 Ha rpaduke). To, 4TO MPOUCXOAUT C KypcoM ¢ Mapra 1o aekadps 2004 roxa (mecsupl #25-36)
SBJISIETCSI, TI0 CYTH, IOBTOPEHUEM CHUTYaIl{ JBYXJIETHEH NaBHOCTH Ha 0ojiee KOPOTKOM BPEMEHHOM
untepBaie. B ormuune or USD/RUB kotupoBok, oomennsiii kypc EUR/RUB, Hauunas ¢ ceHTAOps
2002 roga (Puc. 30), xapakrepusyercs pe3KMMH KOJeOaHHUSIMH C MPOCIICKHUBAIOIICHCS TeHASHINEH
HEpaBHOMEPHOTO JIBI)KEHHS BBEPX, T.€. IIOCTENIEHHOI'O YKPEIJICHHS EBPOIEHCKOH BaJIIOTHI MO
OTHOIIEHUIO K pyOiro P®. Ipyrumu ciioBamu, BTOpOil rpaduk MOKa3bIBaeT CyLIECTBOBAHHE JOJITO-
CPOYHOTO OBIYBETO TPEHIA Ha paccMaTpUBAEMOM 33-MECSYHOM IMEPUOJIC C OTYETIMBO HAOII01aeMbl-
MH BOJIHOOOPA3HBIMH JIBIDKEHHUSMH B HAIIPABJICHUH Ha MOBBIIICHHUE.

Exchange rates USO/RUB (RF Cental Bank) Exchange ratez EUR/RUEB (RF Cental Bank)
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Puc. 3. O¢uunansueie BamoTHbIe Kypehl (a) moiapa CIIA (3a mepuon 03.2002 — 04.2005, 38 mecsues), u
(6) enunoit eBpomneiickoii Bamorsl EURO (3a nepuox 09.2002 — 05.2005, 33 Mecsma) 1o OTHOIIEHHIO K POCCHIA-
ckoMmy py6uto (kypesl LentpansHoro banka PO; no matepuanam 6ankoBckoro noprana FinNews.ru).

B mpexnpinymem paszgene yxe ObUIO OTMEYEHO, YTO HCIIONB3YS OOBEKTUBHEIE PETHCTPALIMOHHEIE
JAHHBIE O KOJHMYECTBE CTYyACHTOB YHHBepcutera mT. Anmadama, Conr u Uuccom (Song-Chissom)
MIPEUTOKIIIM MOZIENH, B OCHOBE KOTOPBIX JI€XKaT OTHOLICHWS MEXIy paccMaTpHBaeMBIMU 3Hade-
HUSMH (YHCIEHHOCTh CTYJEHTOB) B pasziIM4yHble MOMEHTHI BpemeHH [26-28,30]. Merox Uena (Chen)
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[11] Taxke mpegycMaTpuBal HOCTPOCHHE HEUETKUX MHOKECTB A; , ABJIAIOIIUXCS 3HAYEHUAMHU (Tep-

MaMH) JIMHTBUCTHYECKOW IEPEMEHHOH «YVHuUgepcumemckas pesucmpayusay. llpennaraemple HaMu
MOIU(UKAIUK, MPEXIe BCEro, Kacarorcs (a) MCIONb30BaHUS WU3MEHEHHMH (IpHpaleHnil) NaHHBIX
IIPOLIJIOT0 BMECTO PEaNTbHBIX YHCIOBHIX 3HAYEHHH (perHCTpaniyl WM BATIOTHOIO Kypca), u (0)
BBIYUCIICHUS] OTHOMIEHUH R; IUIL IpejcKa3zaHus Oyaymux cocrosHuil. [IpumMeHuTenbHO K Ipobiaeme

nporHo3upoBanus BagroTHOrO kKypca USD/RUB (Puc. 3a) momiaroBoe onucaHue mnpeiaraeMoi Me-
TOZMKH MOXKHO CBECTH K CIEIYIOIEMY:

Imar 1: 3aganue obxactu ompexneneHus (YHHBEpCaJIbHOrO MHOXkecTBa U ) mpoOJjeMbl, UCXOIS U3
BBIYMCIICHHBIX MIPUPALICHUH BAaJIOTHOIO Kypca B TE€UYEHHE PacCMAaTPUBAEMOI'0 MHTEpBajla BPEMEHH.
HawuGospuiee nonokuTenpHOE MpHpalieHne Kypca Jojuiapa 1Mo OTHOLICHUIO K POCCUiiCKOMY pyOITo
HaOmoaercs B geBpasie 2002 rofa, T.e. MO CPABHEHHIO C SHBAPCKUM 3HAUCHHUEM POCT COCTABIISCT
0.3679 (6onee 36 komeek/Mecsi). B HosiOpe-aexadpe 2004 roga mpoOUCXOAUT caMOe 3HAUUTEIILHOE 32
TpeXJIETHUH mepuo] HaONIoJeHui najeHue KOTUPOBKU Josuiapa noutd Ha 70 komeek (-0.6949). B
pe3yibTaTe, C IEbi0 YIPOLIEHHs ocneayomero pazouenuss U Ha paBHOBEJIMKHE HHTEPBAJIbBI IIOTY-
4yeHHbIe TpaHudHble 3HaueHns (-0.6949 u +0.3679) cierka KOppeKTHPYIOTCS — HAapUMeEp, B Ciiydae
HCIIONb30BaHUS 6-TH MOAUHTEPBaIOB U MOXeT ObITh IpecTaBieHa otpeskom [-0.7,0.5].

Hlar 2: Pa3buenue MHOkecTBa U Ha HHTEPBAJbl OJUHAKOBOH IJIHHEL.
Eciu MBI omepupyeM ¢ MIECTHI0 HEYETKUMH MHOXKECTBAMH, TO 00JIaCTh OIpENeNIeHHs AeIUTCs Ha 6

uHTEpBANoOB u;, i=16, 1e. u; =[-0.7,-0.5], up, =[-0.5, =0.3], ..., ug =[0.3,0.5] (B neii-

CTBUTEJILHOCTH, KOJIMYECTBO HEUSTKUX MHOXKECTB HE 00S3aTEIBHO JOJDKHO COBIIQNATh C YHCIOM HH-
TEpBAJIOB pa3OUEHUs).

IIar 3: OnpezneneHne HEYETKUX MHOKECTB A4; .

HpeﬂHOJ'IO)I(I/IM, YTO JIMHI'BUCTUYECKAsA INMEPEMCHHAA «UBMEHeHUe 6dlOmMH0o20 Kypca» XapaKTEpusy-
€TCA TEPM-MHOXECTBOM, 06p33y€MHM CICAYIOIMMUA 3HAYCHUIMMU! A[ (3Halmme]le0e YMeHbuie-

nue), A, (ymenvuenue), Az (6e3 uzmenenuit/paom), Ay (veenuuenue), As (3Hauumenvroe ysenu-
uenue), Ag (ouenv bonvumoe ygenuuenue).

Jnst mecTd MOCTPOCHHBIX BBINIE UHTEPBANOB U, i =16, (hakT NMpPUHAAIEHKHOCTH KaKIAOr0 KOH-
KPETHOTO u; ONPEICICHHOMY MHOXKECTBY A, j =16, BBIPaKAETCSl JICHCTBUTEIBHBIM YHCIOM M3

enuHuyHoro untepsana [0,1] (mpearonaraercs, 4TO JIEMEHTHI, OTCYTCTBYIOLIHE B NPEICTABICHUH
MHOXECTB A ; , XapaKTePH3YIOTCs HYJICBO! CTENCHBIO PHHAUICKHOCTH):

AIZ{I/M1+0.5/M2} A2={0.5/u1+1/u2+0.5/u3}
A3:{0.5/u2+]/u3+0.5/u4} A4:{0.5/u3+1/u4+0.5/u5}
A5:{0.5/u4+1/u5+0.5/u6} A6:{05/u5+]/u6}

rae u; < U cyTb 3JeMEHTHl yHuBepcyMa U , a 4uclIo, CTOSIIEE B YUCIUTENE KaKI0ro 3JEMEHTa He-
YETKOr0 MHOXKECTBA NPEICTaBIsIeT CO00M CTeNeHb NPUHAMIEKHOCTH Li(U; ) ITOTO IEMEHTa COOT-
BETCTBYIOIIEMY A, j =],_6.

Ilar 4: ®a33udukaiys npupaiieHni, MoJy4YeHHbIX Ha mare 1.

CyuraeM, 4YTO €ciaM NIpHpALIEHUE rofa ! eCTb p €U;, U CyIIECTBYET JIMHIBUCTUYECKOE 3HAUYEHHE
(HeyeTKoe MHOXKECTBO A ;) ¢ MAKCHMaJIbHOM CTCNCHBIO MPUHAUICKHOCTH, NPUXO/SILICHCS Ha diie-
MEHT u;, TorAa p Gazudunupyercs kak A ;- Hanpumep, npupaimenne 3a Mapt 2002 mo cpaBHe-
HUIO C NPEbIAYIINM MecsalueM cocraisieT +0.2476 — 370 3HaueHME NONAnaeT B MHTEPBAN Uj, U

¢bazzudunupoBaHHOE NPUPAIICHAE CTAHOBUTCA PaBHBIM A; . AHAJOTHYIHBIM 00pa3oM MPOM3BOJIAT-

CsI IOIIAPHBIE CPaBHEHHS KayKIOTO ITOCIEAYIOIIETo M MPEAbIAYILEro MeCsILeB, IIPHBOIINIIHE K Gopmu-
poBaHUIO mocienoBarebHOCTd A4 (peBpans 2002), A5 (mapt 2002), A5 (ampens 2002), A, (Mmait

2002), A5 (uoHb 2002), A5 (urons 2002), A, (aBrycr 2002), u T.1.
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Ilar 5: ®opmupoBaHHE TOTHYCCKUX OTHOMICHNH A; —> A4 .

s mocTpoeHus MOCHIeNOBATENbHOCTH JIOTMYECKUX OTHOIIEHHH, MBI paccMaTpuBaeM IIONapHO
rocienoBarenbHble (GazzupuipoBaHHbie npupanieHus (Gpespaib — MapT, MapT — anpesb, U T.1.),
ompeneneHHble Ha mare 4. Mckimodas TOBTOPSIOMUECss KOMOMHAIIMN, OKOHYATEIbHBII CITHCOK OTHO-
LICHU IPUHUMAET BUJL:

A > A4,, A > Ay

Ay > A5, Ay > Ay, Ay > A3, Ay > Ay, Ay —> A5

Ay > Ay, A3 > Az, A3 > Ay Ay > A5, Ay > A3, Ay > Ay, Ay = As
As > A3, A5 > Ay, A5 > A5, A5 = Aq As > A5, Ag > Ay

Crnenys [27], MBI IpeAnoaaraeM, 4To HEYETKOE UMILTUKAaTUBHOE OTHOIIeHHe D = B — C 1715 Ipous-
BOJIGHBEIX BEeKTOpOB B u C WHTepIpeTHpyeTcs Kak HedeTKas UMIUTMKarus Mamaann [2], T.e. die-

i — I-TBIA B

MEHTBI MaTPULBl D BBIMUCISIOTCS 110 opmyre dj; :b,-T xc; =min(b;,c;),rne b; n c;

J
J-TbIiA 251eMeHTHI BeKTOpoB B 1 C, COOTBETCTBEHHO.

Hlar 6: O0benuHEHNE JTOTUIECKUX OTHOMICHWH (IIar 5), MMEIoImuX OJWHAKOBBIE JIEBBIE YaCTH, B

TPYIIIIBI, ¥ BEIYHCICHNE OTHOMICHNH R; IUTA KaXk10it copMHUpOBaHHOI i-~TOH TPymIsI, i = 1,6 .

MoskHO 0OpaTHTh BHUMaHUE HA TO, YTO TPYIIBI OTHOLIEHHH y)K€ IPAKTHYECKH ITOCTPOCHHI (CM. IIar
5), ¥ BBITJISLIAT OHU CIIEIYIOIIMM 00pa3oM:

AI —)Az,A4 A2 —)AI,Az,A3,A4,A5
A3 —)Az,A3,A4 A4 —)Az,A3,A4,A5
As = A3, Ay, A5, Ag As — Ay, As

Pesynetupytomue R;, i =1,6 , MpeaCTaBIAIOT cOO0H 00bEANHEHNUS IOTHYECKIX OTHOLIEHUH, TOMaB-
IIUX B [-TyIO TPYMILY, T.€.

Ry =Al x4, 04l x4,
Ry =AY xA,0dl xa, Al xa3048 x 4,048 x 45

Ry =4t x4, ual x 45041 x4, O
Ry =AY xA, 0al xa; 04 x4, 04T x 45

Ry =Al xa; 0l xa, 04 xa50 4T x 44

Rs = AL x4, 0 4] x 45

Iar 7: IIpornosupoBanue U faedasz3upuKaiys nomydaeMbIX pe3ynbTaToB.
BrruucieHHble OTHOLIEHHS R; MCHONB3YIOTCA B MOAEM IPOTHO3UPOBaHUs A; = A;_joR;,roe A; —

HEYETKOE MHOXKECTBO, BBIPAXKAIOLIEE IPOTHO3HOE NPUPALIEHUE MecAua i, A;_; — M3BECTHOE IPH-
paleHue npequecTpyromero (i —/)-ro mecsna (ecnu 4;_; = Aj,10 R;=R;, j=16 ), a o 0003-
HaydaeT ‘max-min’ onepartop. Hanpumep, npupaiienne BatoTHOro Kypea 3a ¢pepans 2004 roga npu
n3BecTHOM mpupamieHnu (-0.5714) 3a sHBapp Mecsl TOro K€ Trofa BbIUUCISAETCS 10 (opMmyie
F(02.2004)= A; oR;, Tne R; mMeeT BUJI, MOKa3aHHHIN B TepBoii ctpoke (1), a 4; — dazzudurm-
poBaHHOe IpupatieHue ssuapst 2004 roxa.

Ilar 8: BreruncieHue mporHo3HeIX BamoTHBIX koTupoBok USD/RUB.

OTOT 3TaIl NpeaycMaTpUBaeT NMpeoOpa3oBaHKe MOMYUYEHHBIX Ha IIare 7 HEUETKUX MPOTHO3HBIX IPH-
pallieHuil B Lenble yKcia. B 3HaUMTeNbHOM CTENeHH, TaKoil Ipoliece 3aBUCUT OT OCOOCHHOCTEH pac-
CMaTpHBAaeMOH 3aJadul, ¥ OXHHM M3 KPHTEPHEB BHIOOPA MPOLIERYpH! Aedaz3npuKaiyy SBIsETCS ee
BBIYUCIINUTENbHAS IIpocToTa [25]. B manHOM ciydae, MBI IpejJiaraeM 3aelcTBOBaTh MOJIXOM, Mpes-
noxeHublid Conrom u Yuccomom (Song-Chissom) [26,27], HOCKONBKY OH B PaBHOW Mepe YYUTHIBAET
cneuu UKy npoOJeMbl MPOTHO3UPOBAHUS M OCOOEHHOCTH BBIYUCISEMBIX HEYETKUX MHOXKECTB.
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OCHOBY IOJIX0/1a COCTaBJIAIOT METOABI «cpenHee MakcumyMa» (Mean of Max, MoM) u «ueHTpoun
IUIOIA/IN», KOTOpbIE OOECIeYrBalOT BEChbMa PAalMOHAILHOE COYETaHHE ydyeTa NMHUKOBBIX 3HAYECHHN
HEYETKHX MHOXECTB M UX (OPMBI — B pe3yJbTaTe, I0CTaTOYHas TOYHOCTH Jeda3z3uduiupoBaHHOro
3HAYEHMs JIOCTUraeTcsi 3a CYeT NPUMEHEHHsS CPaBHUTEIbHO NPOCTOH W YCTOWYHMBOW BBIYUCIIH-
TEJILHOH MPOLEAYPHI.

OcHoBHble mojoxeHus noaxona Conra u Uuccoma cBOIATCS K CIEAYIOIIEMY: a) €CI CTENEeHU
TIPUHA/JIEAKHOCTH BCEX IEMEHTOB HEYETKOTO MHOXKECTBA PABHBI HYIIO, TO IPOrHO3HOE MIPUPALLEHHE
TaKKe CUUTAETCS HYJIEBBIM, 0) €CIIM BBIXOJHOE HEYETKOE MHOKECTBO XapaKTEPU3yeTCsl OJHUM ITHKO-
BbIM (MaKCUMaJbHBIM) 3HAYEHHUEM, TO CEpPEANHA MHTEepBaja, HA KOTOPOM OHO JOCTUTaeTCs, NPHHU-
MaeTcsl B Ka4ecTBE MPOTHO3HOTO MPUpAIIEHHs, B) €Cli (HYHKIUS NMPUHAIIEKHOCTH BEIXOIHOTO He-
YEeTKOT0 MHOXKECTBA MMEET JiBa WM 0ojee IOCIeNOBaTebHBIX MaKCHMYMOB, TO Aeda33uduuupo-
BaHHOE 3HAa4YE€HHE COOTBETCTBYET CpellHEeH ToUuKe 00bEeJMHEHHOTO HHTEPBaa, I') BO BCEX APYIUX CIIy-
yasx, MpeAyCcMaTpUBAETCsl NIPUMEHEHHE IPOLENYPhl «IEHTPOUA IUIOMAAN» K HOPMaIM30BaHHOMY
HEYETKOMY MHOXECTBY, B KaueCTBE JJIEMEHTOB KOTOPOrO BBICTYNAIOT CPEJHHME TOYKH HCXOIHBIX
HMHTEPBAJIOB pa30HeHHsI.

IMTocne TOro, Kak MOIY4eHO OOBIYHOE (He HEUeTKOe) NMpUpAIIeHUE IS pacCMaTPHUBAEMOTO MeCs-
11a, OHO CYMMHPYETC C YK€ HMEIOLIUMCS 3HaUeHHeM 0OMEHHOT0 Kypca IIPeJbIAYIIEro MecAla.

5 IIpornozupoanue USD/RUB u EUR/RUB koTupoBok. Pe3yabTarTsl
MO/IeJINPOBAHUS

B neiicTBUTENBHOCTH, TEXHUYECKUH aHAIN3 HE OrpaHMYMBACTCS JIMIIb ITOXOXKHMH Ha C/EIaHHbIE
BbIIIE KOMMEHTapHsiMH (CM. Haydallo pas3zaena 4) OTHOCHTENIBHO XapaKTePUCTHK TPEHJOB — €ro
WCIOJIb30BaHUE TIPEyCMAaTpPHBAaeT TAKXKe BBIBIEHME Ha Tpadukax M aHaIU3 ypOBHEH
CONPOTUBJICHHS (JIOKAJIbHBIE MAaKCUMYMBbI) M YPOBHEH NOIJEPKKH (JIOKaJbHbIE MHHHMAJbHBIC
LIEHBI/KOTHPOBKH ), paclo3HaBaHue 1a0I0HOB (HalpuUMep, «I'0JIOBa U IICUN», V-11a0JIOH, «IBOHHAS
BepUIMHA» U T.I. [22]) ¢ HOCIEAYIOIMM IIOCTPOSHHEM 3aKIIOYCHUH O BO3MOXKHOM COXpaHEHUH
TPeH/a WIN ero U3MEHEHUH Ha OOpaTHBIN, ONpEeAeICHUE MOBEICHYECKUX 3aKOHOMEPHOCTEH, mpen-
CTaBJICHHBIX Ha rpauKax CBOCOOpa3HBIMH «BOJHAMMY (IPUMEHEHHE BOJIHOBOW TEOPUH DIUTHOTA) U
gucen Oubonaqun, u np. [5]. OgHAKO, C TOUKH 3peHUs mocTpoeHus ctatnyeckod HBP monmenn, mor
oOpaiaeM BHUMaHHUE JIMIIb HA COBOKYITHOCTh KOHKPETHBIX YHCIIOBBIX 3HAYCHHUIl, COOTBETCTBYIOIUX
OIpe/IeJICHHOMY IPOMEXYTKY BpeMeHH. VIMeHHO 3Ta MHpOpManus B €€ UCXOJHOM BHJAE HCIIOJb-
3yercs B MoauduiuposanaoM noxaxone [lax-Jlertspesa [30]; pe3ynbrarel MoaenupoBaHus (opuiu-
anpHo yctaHoBnenHsle USD/RUB u EUR/RUB o6mennbie kypcwl LlentpansHoro banka PO wu
BBIUHCIICHHBIE IPOTHO3UPYEMbIE 3HAUCHHUS ) TOKa3aHbl Ha Puc. 4.

Oopaiaer Ha ce0s BHIMaHUE TOT (aKT, YTO B CIydae BEIYMCICHUS IIPOTHO3HBIX OLEHOK KOTHUPO-
Bok USD/RUB (Puc. 4a), moxens [30] obecrieunBaeT yBEpEeHHOE BBISBICHHE IMOBBIMIATEIBHBIX H
TIOHIDKATEIBHBIX TpeHaoB. Kaknoe paccMarpuBaeMoe 3HadeHHe (TOUKa) Ha Tpadiike COOTBETCTBYET
CpeIHeMecIIHOMY OOMEHHOMY Kypcy 3a 18+23 TOpProBbIX JHS, U B 9THX YCIIOBHUSX, CPEIHSSI OTHOCHU-
TeJIbHAsA TMOTPelIHOCTh cocTaBisieT ~0.59% g 5 unmu 8 HeYeTKUX MHOMKECTB, UCTIONB3YEMBIX B MO-
ey, u ~0.51% s 7 HeyeTKUX MHOKECTB. B wacTHOCTH, [ CTallMOHApHOM MOAENH, ONIEpUpy-
oleld MAThI0 HEYETKUMH MHO)KECTBAMH, OTHOCHUTENbHas (IPOLEHTHAs) OUWIMOKa IO OTIENbHBIM
Mecsinam konebnercs B npezaenax [0.07,1.92]1% , a pacueTHoe cpeaHee 3HaYEHUE BAIIOTHOTO Kypea 3a
maii 2005 roma oxazeiBaeTcsi paBHBIM 27.993 mpu peanmpHON KOoTHpOBKe 27.952, T.e. mpu ommuOKe
0.15% MBI TOJTy9aeM OTHOCHTENIBHYIO OTPEITHOCTh TPOTHO3UPOBAHMS OKOJIO 4.3 KoIleek/MecsI.

3uauntensubie konebanus EUR/RUB kypca Ha paccmarpuBaemoMm otpeske Bpemenu (Puc. 40)
OKa3bIBAIOT BIMSHHUE HA PE3YJIbTaThl MOJCIUPOBAHMUS, T.€. BCE TPEH/IBI OTCIIEKHUBAIOTCSA C HEKOTOPBIM
CMELICHHEM, BIMSIOIMM Ha OKOHYATEJbHBIC 3HAUY€HHs IporHo3a. TeM He MeHee, IOJydyaeMble
OLIEHKH MOJKHO CUHMTAaTh BIIOJHE Y/IOBJIETBOPHUTEIBbHBIMH, OCKOJIbKY CPEAHSASA MPOLECHTHAs OImHOKa
10 BCeMy NEpHOAY HaONIIOACHUI OKa3biBaeTcs Ha ypoBHEe ~1.41% (7 u 8 HEUeTKHX MHOXKECTB),
~1.58% (6 HeueTkux MHOXecTB) U ~1.66% npu yKciIe HEYSTKHX MHOXECTB, paBHOM 5. Kpome Toro,
TaKOE€ 3aKJIOYCHUE BBIMVIS/IUT BIIOJIHE €CTECTBEHHBIM, IOCKOJbKY, KaK yXe ObLIO OTMEYEHO BBIIIE,
paccMmarpuBaemasi ctaliMoHapHas Mojens [30] ucronb3yer HHGOPMALIMIO O KOTHPOBKAX BAJIIOT B €€
ncxonHoH ¢opme (KOHKpPETHBIC YHCIOBBIE TaHHBIE, IPEAOCTABIsIEMble PA3IMYHEIMI (PHHAHCOBBIMU
HCTOYHHKAMH), 0€3 Kakoro-JM0o JONOIHUTEIBHOIO aHaINn3a, paclio3HaBaHus rpaduvecKux maobmo-
HOB WJIY NIPHUBJICYEHUS IPYTUX BCIIOMOTaTEIbHBIX (POPMaIbHBIX METOANK IPETPOLIECCUHTA TAaHHBIX.
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(a) USD/RUB u (6) EUR/RUB ¢ ucnonb3oBanuem cramuonapaoi mozaenu [30] (5 u 9 HedeTKHX MHOXECTB, CO-
OTBETCTBEHHO).

Exchange rates USO/RUB (RF Central Bank) BExchange rates EUR/RUB (RF Central Bank)
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13 5 7 9 11 13 15 17 19 1 2 3 4 b fi
days (June 1, 2005 - June 30, 2005 days (July 1, 2005 - Juby &, 20057
(@) (6)

Puc. 5. Odunnansusle BamoTHble Kypesl (a) nomnapa CIIA (3a nepuog 01.06.2005 — 30.06.2005, 1 mecsn = 21
TOPrOBEIN JIeHB), U (6) equHoM eBporeiickoi BamoTsl EURO (3a mepuoz 01.07.2005 — 08.07.2005, 6 ToproBsix
JIHEl) 10 OTHOLICHUIO K poccuiickoMy pyouto (kypebl b Poccun; mo marepuanam noprana FinNews.ru).

I'paduueckoe npencTaBieHne peaabHBIX U MPOTHO3UPYEMBIX 3HaY€HHH KOTHPOBOK BaitoT (Puc.
4) oxBaThIBaET HE TOJILKO JOCTATOYHO 3HAYMTENIbHBIE BPEMEHHBIE MEPHOIBI, HO U «CKPBIBACT» I10]
YCpPEeTHEHHBIMH BEJIMYMHAMHU HEen30eKHble (IIyKTyauun oOMEHHBIX KYpCOB, IPOHCXOMSIINE B Teye-
HHUE KaXJI0T0 U3 ITOKa3aHHBIX Ha ocu abcuucc mecaues. C nenbto Tectupoanust HBP merona [30] Ha
JecTBUTENBHBIX OfaHOMHEBHBIX KoTHpoBkax USD/RUB m EUR/RUB, ycranoBienusix 1Ib PO Ha
HETPOJOJDKUTENBHBIX Nepruojax BpeMeHu (1 Mecsn u § KaleHIapHBIX/6 TOPrOBBIX JHEH, COOTBET-
CTBEHHO), MBI HCIIOJIb3YeM JIaHHbIe MopTana FinNews.ru — 4iclIOBbIe TIOKa3aTeIn OXBATHIBAIOT MECSII]
utoHb U Havaso urosst 2005 rona (Puc. 5). B naHHOM ciydae, oBeieHHE aMEPUKAHCKOTO JojIapa 1
€BpO 10 OTHOIICHUIO K pyOto PO orTnmyaercs oT pacCMOTPEHHOTO paHee ciydas, T.e. B HioHe 2005
rozia HabmronaeTcs TpeH I Ha noBblmenue noytapa CIIA, HamoMuHaIOMMA (B MEHBLIEM AUAana3oHe)
poct eBpo ¢ kon1a 2002 roxa no Hagano 2005 roxa (Puc. 36).
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Puc. 6 DkcriepuMeHTaNbHbIE PE3yJIbTaThl NporHosuposanus (Matlab® 6.5) npsmbix BamoTHEIX KoTUpOBOK 1[B
USD/RUB 3a utons 2005 roga. Beruuciaennsle 3HaueHus (1aHHbIE IPOTrHO3a) pecrapieHsl B Tabmune 1.

Tabauna 1. DxcnepumeHTallbHbIE pe3ynbTaThl IporHosuposanus USD/RUB kypca 3a urons 2005 rona
(9 HEYeTKMX MHOXECTB).

Peanbuble 3HaueHus Pacueribie PeanbHble 3HaueHUS Pacueripie
3Ha4eHHs (IIPOTHO3) 3Ha4eHus (MIPOTHO3)

28.375 (3 nions) 28.3435 28.6024 (17 mions) 28.6214
28.3761 (4 wousn) 28.3727 28.5841 (18 utons) 28.5947
28.429 (7 utons) 28.3684 28.4765 (21 mions) 28.5764
28.4133 (8 urous) 28.4267 28.5497 (22 mions) 28.5015
28.3766 (9 uions) 28.4056 28.5528 (23 mions) 28.5474
28.4457 (10 utons) 28.4316 28.6193 (24 mons) 28.5451
28.4671 (11 utons) 28.4434 28.6787 (25 wmions) 28.617
28.5658 (15 urons) 28.5521 28.5802 (28 utons) 28.6764
28.6237 (16 urons) 28.6208 28.584 (29 urons) 28.6052
28.6721 (30 wrons) 28.5763

Tabauua 2. OTHOCUTENBHBIE OLIMOKH MPOTrHO3MPOBAHMUS NP BAPHUPOBAHUH YHCIIa HEYETKMX MHOXKECTB B IIpe-

Jenax 7+2 (4acTo UCIOJb3yeMblil B CChUIKAaX MH()OPMAIMOHHBII 00bEM KPAaTKOBPEMEHHOM NaMsATH
4eJIoBeKa, U3MepsIeMBblil B «IOPLHAX» HHOOPMALUK B KaXKIblii KOHKPETHBII MOMEHT BPEMEHN).

Yucino Heuerkux MHOKecTB (HM), ncrionb3yeMsix B Mmojenu [22],

BamtorHslii kypc 0
U OTHOCUTEJIbHAS OTPEIIHOCTh BEIYUCIICHUIT

5 HM 6 HM 7 HM 8 HM 9 HM
(a) USD/RUB
OTtHOcuTeNnbHast HorpeurHocTs (%) 0.176 0.162 0.165 0.134 0.123
(6) EUR/RUB
OtHOcHUTENbHAst HOTrpenrHocTh (%) 0.31 0.354 0.01 0.024 0.03

PeByJ'ILTaTBI MPOBCACHHOTO MOACIIMPOBAHUA Ha UCXOMHBIX JaHHBIX, ITOKa3aHHBIX Ha Puc. 5, CBC-

Jensl B Tabmuiy 2. MOXHO 3aMETHUTh, YTO IIPU UCIOIb30BAHUU 9 HEUETKUX MHOXECTB 4, i=19,

crauuoHapHas HBP mopens mpuBoauT k monydeHuto 3HaueHuid kotupoBok USD/RUB, otnunua-
IOLIMXCS OT peasbHbIX B npenenax 0.3+9 koneek (B OTHOCHTENBHBIX €JHHUIAX), IPUYEM Ui Oolee,

ctpanuna 10



yeM 65% pe3yabpTaToB IpaBasi IpaHHIIA TOTO JHANla30HA CIBUTAEeTCS BIEBO MPAKTHYECKH HAIOJO-
BuHy (Puc. 6 u Tabnuua 1).

6 3axJioueHue

B cratbe paccmoTpen moauduupoBanHbiii cTaimonapubsiii HBP meron [30], koTopblid MOXET OBITh
WCTIOJIb30BaH sl TporHo3upoBanus BatoTHBIX KypcoB USD/RUB u EUR/RUB. Oco6eHHOCTBIO
TaKOro pojia (MHAHCOBBIX 33/1a4 SBJISIETCS MOJIHAS JOCTYIIHOCTh HCXO/HBIX JAHHBIX, OXBATHIBAIOIINX
BpPEMEHHBIE NEPHOABI PA3INYHOI MPOAOIIKUTEILHOCTH, YTO MO3BOJISIET MPOBECTH MHOT'OYHCIICHHbIC
SKCIEPHMEHTHI U JIeTATbHO MPOAHAIN3UPOBATh MOJydaeMble pe3yibTaThl. B 1enom, MOXHO 3aKiro-
YHTb, YTO MPEACTABICHHBI METO OTJIMYaeTCsl JOCTAaTOYHOW IPOCTOTOH (B €ro OCHOBE JexkaT 0a3o-
Bble MaTPUYHBIE BBIYMCIICHHS), MPUEMIIEMOH TOYHOCTBIO, U OH MOXKET OBITh PEKOMEHIOBaH Ul
TIPUMEHEHHSI B Ka4eCTBE OJHOM U3 COCTaBIIAIOIINX ATAIIOB TEXHUYECKOT0 aHaAIN3a.

[IpakTHueckn Bce MPOBEIECHHBIE aBTOPAaMM TECThl, YacTh M3 KOTOPBIX HAlllla OTpaKeHUE B
JAHHOW CTaThe, BBIABHIN CPAGHUMENIbHO HU3KYI0 OTHOCHTEIBHYIO IOTPEIIHOCTh BBIYMCIISIEMBIX
(mporHo3upyeMbIX) 3Ha4eHUH, HO OJHOBPEMEHHO, Pealln3alis METOJla CTaBUT PAJ BaKHBIX BOIPO-
COB, PACCMOTPEHUE U BO3MOYKHOE HaXOK/I€HHE ITyTeil peleHus KOTOPbIX MOT'YT COCTaBUTb IPEIMET
JlaJIbHEHIIIero ucciaenoBanys. B yacTHOCTH, Ha TaHHBIN MOMEHT OTCYTCTBYIOT KOHKPETHBIE PEKOMEH-

Jaluu OTHOCHUTCIIBHO BI:I60pa YHuCjia HCUCTKUX MHOXKCCTB Ai 5 i= ],}’l — B OCHOBHOM, cneundmxa

pemaeMoil 3amaum (pasMep yHuBepcymMa U, XapakTep HCXOIHBIX JAHHBIX, M T.I.) CTAaHOBHTCS
OIIpeIeNIOMUM (aKTOPOM B JOCTH)KEHUH ONPENENECHHON OTPEIIHOCTH IIPOBOIMMBIX BHIYHCICHHI.
MomudunupoBansblid cranoHapabiii HBP meton [30] moxxer ObITH OTHECEH K YHCIy IOJyaBTO-
MaTHYECKUX IPOLEAYp, HOCKOJIbKY OOJBIIMHCTBO BBIIONHSAEMbIX ILIArOB, BKIIOYAs IOCTPOEHHE
YHHBEpPCYMa Ha OCHOBAaHMM MHOXKECTBA HMCXOIHBIX MAHHBIX 3aJadd, MOTYT OBITh 3(dexTHBHO
BOIUTOLIEHB! B IPOTpaMMHOM (OopMe, OHAKO, yJacTHe aHAJIWTHKa (dKCIepTa) mpH (GpopMHPOBAHUU
HMHTEPBAJIOB pa30UEHHs U COOTBETCTBYIOIIMX HEYETKUX MHOXKECTB HI'PAET TAK)KE OTPOMHYIO POJIb.
JIpyruM Ba)XHBIM BOIPOCOM SIBIISIETCSI OOOCHOBAaHHOE NMPUHSTHE PEUICHUs O Le1eco00pa3HOCTH
HCII0J1b30BaHN s PAaBHOBEIUKUX UHTEPBANIOB u; C U WM HHTEPBAJIOB Pa3HON JUIMHBIL, IIOCIEAYIOLIEM

JIOTIOJTHUTEIBHOM pa30MeHUNH YK€ UMEIOIINXCS HHTEPBAJIOB C LIEJIBIO JOCTHXEHUS OoJiee «TOUHON»
(a33udpukanuy BeJMUMH NpHUpamieHnid. B HekoTopblx HemaBHUX mnyonaukauusax [13,17] ocobo
MIOAYEPKHUBAETCS, YTO UIMHBI MHTEPBATOB pa30MEHMs YHHBEPCAIFHOTO MHOXKECTBA CYIIECTBEHHO
BIIMSAIOT Ha PE3yJIbTAaThl IPOrHO3UPOBAHMSA B HEUETKUX BPEMEHHBIX pAAax, MO3TOMY, HECMOTpPS Ha
HEKOTOPBIA MMEIOIHiicS NMporpecc B U3YYEHHWU ATOW MpPOOJIEeMBI, IpearoyaraeTcs MpoJOKUTh B
JalbHEHIIeM paboTy B 3TOM HalpaBJICHUU.
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