MaBa 4. AICTOUYHMKMN OLLNOOK NPOrHO30B
M HEKOTOpble MeToAbl UX KOppeKuum

B maBe 1 yxe ykasbIBanoch Ha TO, YTO SKOHOMHUYECKHUE MTPOTHO3BI, IOTyYa-
€MbIe CTaHAApPTHHIMH KOHOMETPHYECKHMH METOJaMH, YacTO OKa3bIBAIOTCS JI0-
BOJIbHO HETOYHBIMH, M 9TO JIOCTaTOYHO XOPOIIO WILUTIOCTPUPYETCS pe3ysibTaTaMu
aHaJM3a HECKOJIBKUX POCCHHCKHX MaKPOIKOHOMHYECKHX PSIJIOB, MPOBEICHHOTO
B IaBax 2 u 3.

AHanu3 ommbOK MaKpOIKOHOMUYECKHX MPOTHO30B M BBISBICHHE HX MPHU-
YHH SIBJISETCSI IOCTaTOYHO CIIOKHOM 3a/1a4eH, AeTabHBIHA ITOX0/ K PELICHHIO KO-
TOPOH YacTO MO3BOJISIET YCOBEPUIEHCTBOBATh METOJMKY IIPOrHO3UPOBAHUS U T10-
HSTh XapaKTEePUCTUKH MPOMCXOASAIINX MPOLECCOB. DTOMY BONPOCY MOCBSIIEHO
JIOBOJIBHO MHOTO Pa0oT pa3lIMdHBIX aBTOPOB. B aTol cBsA3M ykaxkeM, HanmpuMep,
Ha aHaJIM3 MPOTHO30B 110 MOAEJSIM JUIsl 9KOHOMHKH BenmukoOpuTanum, npoBeieH-
Helid B padorax [WallisK.F., M.J.Andrews, D.N.F.Bell, P.G.Fisher, J.D.Whitley
(1984)], [WallisK.F., M.J.Andrews, P.G.Fisher, J.Longbottom, J.D.Whitley
(1986)], [WallisK.F. (1989)], [WallisK.F., J.D.Whitley (1991)], u Ha mogoOHbIit
aHanu3 mHAycTpuu nporHo3oB B CIIA, npoenenssiii B padorax [KleinL.R.
(1991)] m [KleinL.R., E.Burmeister [eds] (1976)]. JeTamsHOMY paccCMOTPEHUIO
MPUYHH OITHOOK MPOTHO3UPOBAHMS SKOHOMHUECKUX BPEMEHHBIX PAIOB H TEOpe-
THYECKOMY OOOCHOBaHHIO HEKOTOPBIX AMITUPHUUECKUX MPOLENYp, YaCTO MPHBO-
JSIIIAX Ha TPAKTHKE K YIYYIICHHIO TIPOTHO30B, MOCBSIIICHBI IBe HEIABHO H3/IaH-
ueie kauru [Clements M.P., D.F.Hendry (1998b)], [Clements M.P., D.F.Hendry
(2001)].

4.1. ACTOYHMKMN OLLNGOK NPOrHO30B

B ncropuueckoil nepcrnexkTuse, NEPBOHAYAILHO B LIEHTPE BHUMAHUS DKOHO-
METPHCTOB OBLIN BONIPOCHI clienn(UKALUK 1 OLICHUBaHUS Mojeiel. OKunanoce,
YTO «XOPOIINE) MOAEIH, XOPOIIO OLICHEHHBIE U XOPOILIO IPOTECTUPOBAHHEIE, Ja-
10T ¥ XOPOILIUE MPOTHO3bI, TOIAA KaK IIJIOXKE» MOJEIHU (HanpuMep, He IPOXos-
e AMAarHOCTHYECKHE TECThI) OyAayT laBaTh IUIOXHE MPOrHo3bl. OmHako B
JEHCTBUTENBHOCTH 9TO OKAa3aJI0Ch HE TaK: CTEIIEHb KOHTPY3HTHOCTH UM HEKOHT -
PYPHTHOCTH MOJIEINH (T.€. CTETNIEHb COOTBETCTBUS MOJIEH PEAbHBIM JaHHBIM, 1O
KOTOPBIM OHA ITOCTPOEHA) HE SIBIISIETCS. HU HEOOXOMMMBIM, HH JIOCTaTOYHBIM YC-
JIOBUEM YCIeXa WM Heyladu MMporHosa, oOparieHHoro B Oyayiuee. bomee toro,
MIPOTHO3BI PAJia MO OJHOMY TOJIBKO €T0 MPOLIOMY MOTYT OKa3bIBAThCS Ty YIIUMHU
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[0 CPAaBHEHHMIO C MPOTHO3aMH, MOCTPOEHHBIMU Ha OCHOBAaHUM CTPYKTYPHBIX MO-
JIeTIeH.

IIpy aHanmu3e NDPOrHOCTUYECKUX IPOLEAYP CIEAYET pa3iauyarb MOHATUSA
«IIPelICKa3yeMOCTH» BPEMEHHOTO psiia M «IIPOTHO3UPYEMOCT PAa.

3HaueHus psaga X, He npeockasyemsl, €CIIi 3HAaHWE eT0 3HAYCHUH 10 MOMEH-
ta T-1 BKIFOYUTEILHO HUYETO HE MPUOABIISCT K 3HAHUIO O PACIIPEICICHUN BEPO-
arHocTel 3HaueHus Xr. [IpeackasyemMocTs (Hermpeacka3syeMocThb) — 3TO CBOMCTBO
€aMoro psja, ToYHee, 3TO CBOMCTBO CTOXaCTHMUYECKOTO Mpollecca, MOPOXKAarolie-
TO psiJi, OTHOCHTENHFHO HH(POPMAIMOHHOTO MHOXKecTBa Qr, BKIIOYAIOIIETO
MPOIUIBIE 3HAYEHUS 3TOTO psiaa.

[oHsTHE TPOrHO3UPYEMOCTH psifia OOJIee CI0KHOE: OHO MOXKET OBITh CBs3a-
HO C HEKOTOPOI Mepoil MoTeph, U TOTAa MPOrHO3UPYEMOCTh TOHUMAETCS KakK Io-
JIydeHHE MEHBIIUX TOTEPh MPHU HCIOJBb30BAHUN COOTBETCTBYIOLIEH MPOIETyphl
TIPOTHO3UPOBAHUS 110 CPABHEHUIO, CKaXXEM, C IPOTHO30M II0 HUCTOPUYECKOMY
CpeHEMY 3HAYEHUIT pajia.

IIpenckasyemMocTs HEOOXOAUMA, HO HE TOCTATOUHA YIS IPOTHO3UPYEMOCTH:
HaTpUMEp, MOXKET OBITh IPOCTO HE M3BECTHOH (hopMa 3aBUCUMOCTH YCIOBHOTO
cpenHero st X, OTHOCUTENbHO Q. ;.

BwmecTe ¢ Tem ycniex nporHo3UpOBaHUS 3aBUCUT OT:

* HAJIMYUS PETYSIPHOCTEN B MOBEICHUU Psla;

* UHPOPMATUBHOCTH STHX PETYIIPHOCTCH OTHOCUTEIBHO Oymylile-
T0;

* METOJIOB, UCIIOJB3YIOIINX ITH PETYJIAPHOCTH;

* UCKJIFOUEHUS] HEPETYJIAPHOCTEH, CBOJSIINX HAa HET IMOJIb3y OT Ha-
JIUYUSL PErYIPHOCTEH.

MOXHO TOBOPUTH O HECOCTOSITEILHOCTH MPOTHO3a KaK TaKOBOTO, €CIIH Ka-
YECTBO IIPOTHO30B 3HAYUTENBHO YyXYAIIAETCS MPU NEPEXOJEe OT NepUoa, Ha KO-
TOPOM MOJIEIb OI[CHUBACTCS, K OYIyIIMM 3HAYCHUSAM Psa, U MOXKHO TOBOPHUTH O
TOM, YTO IPOTHO3 IUIOX IO CPAaBHEHHIO C HEKOTOPBIMU CTAHJAPTHBIMU MJIM KOH-
KYPHUPYIOIIUMHU MOJEIISAMH.

MoHO Takxe M0-pa3HoMYy TOBOPUTH O TOYHOCTH MPOTHO30B. MOXKHO MTOHU-
MaTh IOJ] TOYHOCTBIO OMPEACICHHOCTh MPOrHO3a (TOYHBIA MPOTHO3 UMEET Ma-
JIYFO HEOMPEACICHHOCTB), HO MOKHO TIOHUMATh I0J] TOYHOCTBIO IPOTHO3a | TO,
YTO OH OKa3bIBACTCS OJIM3KUM «B CPEIHEM» K HCTUHHBIM 3HAYCHUSM.

3amMeTHM, 4TO, UCTIOIB3Ys AJISl MPOTHO3UPOBAHUSI CTOXACTUUECKUE MOJIENH,
MBI IIPOCTO IO 3TOW MPUYNHE MPAKTUICCKH HUKOTJAa HE MOXKEM aOCONFOTHO TOY-
HO TIpeNCKa3aTh OyayIue 3HAYCHUsS psja, NaXKe eClIM HaM W3BECTHA MCTHHHAS
MOJIENTh IOPOXKICHUS JAHHBIX (TIPOIECC MOPOKACHUS JaHHBIX, data generating
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process — DGP), Tak 4T0 ommoOKa IpefcKa3aHus B TaKUX MOJIENSIX CYIIECTBYET
BCET/a, M 9TH OIIMOKH HAKaIUTMBAIOTCS B IPOIecce JMHAMUYECKOTO IIPOTHO3HPO-
BaHMs Ha HECKOJIBKO MEPHOI0OB BpeMeHH Brepea. K atum ommbkam, mpoucTeka-
IOLIMM M3 CaMOil IPUPOJIBI Ipoliecca MOPOKICHUS JaHHBIX, T00ABIISIFOTCS TaKkKe
OUIMOKH, CBSI3aHHBIE C HE3HAHHEM IIpoliecca MOPOXKICHUS NaHHBIX U, KaK Cle/-
CTBHE, BBIHYKJICHHBIM HCITOJIb30BAHUEM JJIA II€JICH IPOTHO3MPOBAHUS CTATHCTH-
yeckoit Mmonenu (statistical model — SM), KOTOpasi CTpOUTCSI HA OCHOBaHUHU TOM
WA MHOM 3KOHOMHYECKOH TeopuH, 00jiee paHHUX aHAJIOTHYHBIX UCCIICIOBAHUN
U XapakTepa UMEIOIINXCS B PACTIOPSDKEHUH CTATUCTUYCCKUX JTaHHBIX U, KaK mpa-
BIJIO, HE COBIMAJAeT ¢ (MCTUHHBIM) IIPOIIECCOM MOPOXKACHUS JaHHBIX.

Hcnonp3yemasi cTaTUCTHUECKAss MOJENTb MOXKET ObITh HEMPAaBUIBHO CIIEIH-
¢uIEpoBaHa B OTHOIIICHUH BXOIAIIMX B HEE MIEPEMEHHBIX W B OTHOIIICHUH JHUHA-
MHYECKHX CBsI3ei MeX 1y IepeMeHHbIMU. Ho aske ecitu cTaTiucTHYecKas MOJIENb
crieuQUIPOBaHa MPABUIILHO C 3TOI TOYKH 3pEHHsI, TaK, 4TO 10 (JOpME OHA COB-
najaeT ¢ MpoueccoM NOPOKICHHS JaHHBIX, HEOIIPEAeIEHHOCTh B IIPOIECC MPOT-
HO3MPOBaHHUS BHOCHT HEOOXOAMMOCTh CTATUCTUICCKOTO OlICHHBAHUS K03 DHHUIH-
€HTOB MOJICITH IO MMEIOIIMMCS CTaTHCTUYCCKUM JTAaHHBIM: OLICHCHHBIC KO3 Qu-
IUCHTHI HE COBIMAAIOT C HCTUHHBIMHU.

Eme ogHAM MCTOYHUKOM ONIMOOK MPOTHO30B SIBSCTCS HEMPABHILHOE H3-
MepeHHe 3HAYCHU, HEMOCPEACTBEHHO HCIONB3yEeMbIX IPH NPOTHO3UPOBAHHU.
Tak, mocnenuue (Haubosee cBeXHe) 3HAUCHNUST MAKPOIKOHOMHYECKHUX TIepeMeH-
HBIX YacTO BIIOCIIECTBUY TOIBEPTalOTCs MEPeCMOTPY (PEBU3UH), UTO JIETKO 3a-
METHTh, CPABHHBAas UCTOPUYECKHE AAHHBIC O 3HAUYCHHUSIX MAKPOIKOHOMUYECCKHX
PAIOB, OMyOIUKOBAHHBIC B OJTHOM U TOM K€ U3IaHUH B Pa3IHYHBIC TOJIBI.

Clements u Hendry (B nutupoBaBIInXcst Bblllle paboTax) aHaIM3UPYIOT OT-
HOCHUTEJIBHOE BIIMSHUE Ha Ka4€CTBO MPOrHO30B KaXKI0T0 U3 NIEPEUUCICHHBIX BO3-
MOYKHBIX UCTOYHHKOB OIIMOOK ITPOTHO30B U MPUXOIST K BEIBOAY O TOM, YTO HAH-
Oosiee TpaMaTHUECKOe YXYIIIEHHE KauecTBa IPOTHO30B CBSI3aHO CO CKaYKoo0Opas-
HBIM U3MeHeHueM napamerpoB DGP nmpu nepexoze ot nepuoja, Ha KOTOPOM MO-
JIeTb TOAOUPAETCs M OLIEHUBAETCS, K IEPUOLLY, ISl KOTOPOTO MPOTHO3 COOCTBEH-
HO W cocTaBisieTcs. PasymeeTcs, Ipy 9TOM UMEETCsl B BUY, YTO MMOCTPOSHHAs
CTaTHCTHYECKash MOJENb HE YYMTHIBAeT (HE MpEAIoNaraeT) Takoro M3MEHEHUs
DGP.
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4.2. KaneHpapHbin adcpekT

JIn nepeMeHHBIX HHTEPBAJIIBHOTO THIIA HEKOTOPYIO pOb B BOSHUKHOBEHUU
OIIMOOK MPOTHO3a MOXKET UT'PaTh HEyUeT KajleHJapHoro akropa. Paccmorpum B
9TOH CBS3W BIMSHHE KaJEeHAApPHOTO (haKTopa, YUUTHIBAIOIIET0 KOJMYECTBO JTHEH
B Mecsle, Ha XapaKTePUCTUKU MIPOTHO30B JEHEKHBIX PSIOB.

Jnist ydera xaneHgapHOTo (hakTopa IOMOJTHUM IIpaBble YacTH UCIIOIB30BaH-
HBIX paHee (PMKCHPOBAHHBIX MOJENEH C aJIUTHBHBIM BBIOPOCOM IEpEMEHHOM,
3HAYEeHHUS] KOTOPOH paBHbI KoJIM4YecTBY aHel B Mecsiue (31, 30, 28 nm 29).

Jnst psina MO:

08.2000-02.2001 08.2000-11.2001
be3 yuera C yueTrom be3 yuera C yueTrom
RMSE 20762.60 19773.54 24404.03 23987.22
MAE 19084.87 17246.75 21787.85 21443.12
MAPE 5.247909 4.757094 5.128878 5.00533

XoTsl mepeMeHHas1, OTpakaromas KaJeHIapHbIH 3((EeKT, IMEeeT CTaTHCTH-
YecKH He3HauyMMBIH ko3¢ ¢ununent (P-3nauenne=0.2248), ee yuer nmpusen K He-
KOTOPOMY, HO HE OY€Hb CYIIECTBEHHOMY YIYUIICHUIO XapaKTEPHCTHK IPOTHO-
30B, BEIYMCISIEMBIX U JJIs1 KOPOTKOTO M JUISl PacCIIMPEHHOTO HHTEpBaa.

Jnst psina M1:
08.2000-02.2001 08.2000-11.2001
be3 yuera C yuerom be3 yuera C yueTom
RMSE 30788.31 30803.10 35259.73 35139.85
MAE 25004.23 25015.30 30334.93 30190.61
MAPE 3.119278 3.119104 3.362247 3.347867

3nech KOAQQUIMEHT NMPH KaIeHIapHOH IIEpEeMEHHON TaKkKe CTaTUCTUIECKH
HEe3Ha4nM, HO C cymniecTBeHHO OonbinM P-3nauennem (0.8588). Ipu yuere stoit
MIEPEMEHHOH XapaKTEePUCTHKHU POTHO30B MPAKTHUECKU HE U3MEHSIOTCS.

Jnst psina M2:
08.2000-02.2001 08.2000-11.2001
be3 yuera C yyerom be3 yuera C yyerom
RMSE 41472.50 41062.65 37951.93 38869.82
MAE 30513.84 30165.17 31062.16 31184.74
MAPE 2.847573 2.806430 2.598554 2.619281

KoadduimenT npu kaneHapHOi epeMEeHHOW CTaTUCTUIECKN HE3HAYUM C
P-3nauennem 0.83788. Ilpu ydere 3T0il MepeMEHHON XapaKTEPUCTHKH IIPOTHO-
30B HE3HAUUTEIbHO YIIyUIAIOTCA HA KOPOTKOM MEPUOJE U HE3HAUUTEIBHO YXY/-

LIAI0TCSI HA PACIIMPEHHOM MEPUOJIE.
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4.3. Koppexuus nporao3oB merogamm «back-on-track»

u «back-on-average»

B sTOM pazmene MbI HccieayeM BO3MOKHOCTD YIYYIICHHS KauyecTBa MpOT-
HO30B ITyTeM KOPPEKIHH MOIyIaeMbIX Ha KaXXIOM IIare IMPOTHO30B C UCIIONB30-
BaHHEM onwmckiBaeMoro Hike (B 4.3.2) merona «back-on-track» u ero momudu-
Kauuu — metoaa «back-on-averagey.

4.3.1. MO

31ech MBI OTPaHUYMMCS TOJIBKO MOJICIISIMU C aITUTHBHBIM BEIOPOCOM.
[Iporuo3sr Ha BpemenHOM mHTepBaje 08.2000-11.2001 (16 Touek):

DS pe-

Kype. TS pexypce. | DS ¢uxc. TS ¢uxc.
Root Mean Squared Error 17422.22 21420.81 24404.03 54664.95
Mean Absolute Error 13679.97 18606.90 21787.85 44497.54
Mean Absolute Percent Error 3.309110 4.320607 5.128878 9.520612

Haunxymmme pesyasrarsl JaeT MPOTHO3UPOBAHWE IO (PUKCHPOBAHHOM 7.5-
MOJIEJH, IPUBOJSIIEE K CHCTEMATHIECKOMY CMEIIEHHUIO TPOTHO30B.
Jnsa pukcuposannoii TS-mMomenu:

Habnronenns u mporHoO36I:

Il

L

|
01:01

01:04

[ x |

0107 01:1
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Omu6Ky IPOTHO30B:

Jull_Hnls
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O ERA

CwMeliieHre, X0Tsl ¥ He CTOJb 3HAYUTENIFHOE, UMEIOT M ITPOTHO3KI M0 (PUKCH-
poBaHHON DS-Monenu:

Jns pukcupoBanHoit DS-Monenu:

Habmronenus u nporHo3sl:
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OmubKy IpOrHO30B
a0

ZODHHHUHDH landl »

‘m® i o0l OB OG5 0107 010 Ot

[ cBTADsS

[TpoaHanu3upyeM, uTo JaeT KOPPEKIHS IPOrHO30B 110 STHM MOJIEJISM METO-
namu «back-on-track» u «back-on-avey.

TS-Monean

«Back-on-avey:

OmubKy IpOorHO30B

= 1 no._nUNOREAR

[ CATABXKONAY
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XapaKTEpUCTUKH NIPOTHO30B:

Back-on-ave
Root Mean Squared Error 38846.15
Mean Absolute Error 32756.52
Mean Absolute Percent Error 7.247948

CKOpPEKTUPOBAHHBIE IPOTHO3BI YIIYUIIAIOTCS 110 CPABHEHHIO C (PMKCHPOBaH-
HOI1 7'S-MOJieIbI0, HO OKa3bIBAIOTCS XYK€ TPOTHO30B MO PEKYPCUBHOM 1iS-MOIENH.

«Back-on-track»:

OmubKu CKOPPEKTUPOBAHHBIX TPOrHO30B

l Al n

= O

64 66 &8 70 2 74 76 78

[CODETABAKONTR |

XapaKTepUCTUKH CKOPPEKTUPOBAHHBIX IPOTHO30B

Back-on-track
Root Mean Squared Error 26312.80
Mean Absolute Error 20334.04
Mean Absolute Percent Error 4.829495

CKOppEKTHPOBAaHHBIE TIPOTHO3bI YIYUIIAIOTCS 110 CPABHEHHIO C (UKCHPO-
BaHHOU 7'S-MOI€NbIO, Jy4Ille TIPOrHO30B, CKOPPEKTHPOBAHHBIX MeTOAOM «back-
on-avey, HO Xy»e NPOrHO30B, MOJYYEHHBIX MO0 PeKypCUBHON 1.S-Momenu.

DS-monean

«Back-on-ave»:

OmubKu CKOPPEKTUPOBAHHBIX TPOrHO30B

40000

200 4

0 fs all
I

& & e ™ » 2w ® B

[0 lmARKONAY
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XapaKTepUCTUKH CKOPPEKTUPOBAHHBIX IPOTHO30B

Back-on-ave
Root Mean Squared Error 24368.25
Mean Absolute Error 20210.75
Mean Absolute Percent Error 4.904167

XapaKTepUCTHKH CKOPPEKTHPOBAHHBIX ITPOTHO30B HECKOJIBKO JIyUIIle, YeM Y
MPOTHO30B N0 (hUKCHPOBAHHOW DS-MOIEIH, HO XyKe, YeM Y MPOTHO30B IO pe-
KypcuUBHOH DS-Moznemn.

«Back-on-track»:

OmubKu CKOPPEKTUPOBAHHBIX ITPOrHO30B

60000

= |y

UHU ﬂuuﬁﬂm 1

&4 &5 63 70 4 A % B

[ RTABAOKOINTR

XapaKTepUCTUKH CKOPPEKTUPOBAHHBIX IPOTHO30B

Back-on-track
Root Mean Squared Error 30762.63
Mean Absolute Error 25194.41
Mean Absolute Percent Error 6.142304

XapakTepUCTUKU TPOTHO30B, CKOPPEKTHPOBAaHHBIX MeromoM «back-on-
track», Xy»e MPOTHO30B, MOJYYESHHBIX 10 (PUKCUPOBAHHOM U peKypcuBHOU DS-
MOJIETISIM, a TaKXkKe IIPOTHO30B, CKOPPEKTUPOBAHHBIX MeToIoM «back-on-avey.
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4.3.2. M1

Monens B ypoBHsX (7S-Moens) ¢ alANTHBHBIM BEIOPOCOM
HanomuuM nonydeHHsbl€ B IaBe 2 pe3yabTaTsl IPOTHO3UPOBAHMA MO OLe-
HEHHOW (PMKCHpPOBaHHOH 7S-Mozmemnn:

Habnronenns u mporHO3BI OmmOKN TPOTHO30B

J 80000 |
J 60000 |

40000 4

e N

0008 0009 0010 00'11 00112 01:01 01:02 0008 00:09 00:10 00'11 0012 01:01 0102

=

X [XF_FIX [ DELTA_TS

I'padmk ommOOK MPOTHO3a YKa3hIBaeT HA SBHYIO CMEIIEHHOCTH IPOTHO30B,
MTONYYCHHBIX IT0 UCIIONIE30BAHHOW MOJEIH: MPOTHO3HEIC 3HAYCHHS CHCTEMATH-
YECKHU HEJOOIICHUBAIOT UCTHHHBIX 3HAYCHUH psfa. B cBS3H ¢ 3THM IpoaHaIH3u-
pyeM, 4To Jaio OBl CIIOIB30BaHUE B MPOIIECCE IPOTHO3MPOBAHUS 110 YKa3aHHOMH
Mofenn Metonuku «back-on-tracky», uccnemosapmieiics B paborax [Clements P.,
D.F.Hendry (1998a)] u [Clements P., D.F.Hendry (1998b)]. MeTonuxa «back-on-
track» COCTOMT B KOPpEKIUH KaXKJOTO OYEPEIHOTO OJHOIIATOBOIO IMPOTHO3a,
MTOCTPOCHHOTO 10 (PUKCHPOBAHHOW MOJICITH, IPHOABICHUEM HEMY HaOIFOIaeMoi
OMMOKH MPEIBIAYIIEro MPOTrHO3a, MOCTPOSHHOTO TI0 TOH K€ MOJICITH.

Crnemys 5TOH METOIHKE, TTOTy9daeM CICAYIOIIHE PEe3YIbTaTHI.

OmuOKH CKOPPEKTUPOBAHHBIX ITPOTHO30B:

60000

40000

00:08 0009 00110 0011 00112 01:01 01.02
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XapaKTepUCTUKH MIPOTHO30B

DUKCHP. MOJeIb Back-on-track
Root Mean Squared Error 40981.79 42890.17
Mean Absolute Error 32088.90 38012.71
Mean Absolute Percent Error 3.958528 4.750199

CucreMaTHuecKoe CMeIlleHHe MPOTHO30B YCTPAaHEHO, OJHAKO BCE TPU Xa-
PAKTCPUCTHUKHU B TaGHI/IHe YXyAIIUJINCh.
paCCMOTpI/IM TENCPb THIMMOTETUYCCKYIO CUTYyalllI0, KOrga HaM B CUJIY KaKuX-
TO NPHUYMH U3BECTHO, YTO IPU MEPEXOJAC K MHTCPBAIY IMPOTrHO3UPOBAHUA TIPOU-
30i/1eT CKauk00Opa3Hoe MOBKINICHHE YPOBH: psifa Ha 32088.9 (310 ecTh cpemHee
3HaueHue delta ts Ha BpeMEHHOM MHTepBajie IPOrHO3MpOoBaHus). [Ipu HamMunn
Takol WH(POPMAIUK ISl POTHO3UPOBAHMS CJICAYET HCIOIb30BaTh MOAUDHUIHU-
POBaHHYIO (DUKCHPOBAHHYIO MOJIENb C ITOCTOSIHHOM COCTaBIISIOIIEH, YBEINYeH-
Ho# Ha 32088.9. Omundky NpOorHo30B N0 MOAU(PHUIUPOBAHHON MOJIETH TAKOBBI:
60000

40000

20000

u
T T T T T T T
00:08 00:09 00:10 00:11 00:12 01:01 01:02

[]DELTA_TS

3nech Tak ke, Kak ¥ npu npuMeHeHnn metona «back-on-track», cucremaru-
YeCKOe CMEIIECHUE OJHOIIATOBBIX IPOTHO30B YCTPAHSIETCS, OJHAKO HAa 3TOT pa3
9TO MPOUCXOAUT 0e3 CYIIEeCTBEHHOIO BO3pacTaHUs BapHaOeIbHOCTH, YTO OTpa-
)KaeTcsl Ha XapaKTePUCTHKAX TOYHOCTH MPOTHO30B:

C oaHOKpaTHOI KoppeKuMel KOHCTAHThI B
(pukcupoBanHoii Moxenn

Root Mean Squared Error 25491.36
Mean Absolute Error 19057.50
Mean Absolute Percent Error 2.356272

Bce Tpu xapakTepHUCTHKH BeCbMa 3aMETHO YIyUIIHINCE.
Takum 00pa3oM, OHOKpaTHas KOPPEKIHs KOHCTAaHThI B (DUKCHPOBaHHOM
MOJIeNH Jiajia 3HAYUTEIIbHO JIyYIlIie MPOTHO3bI TI0 CPABHEHHUIO C UCXOAHOW (uk-
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CUPOBAaHHOM MOZEIBIO U 10 CPAaBHEHUIO C METOJUKOW IIOCIEN0BATEIbHON KOp-
PEKITUH 3TON KOHCTaHThI MeToZoM «back-on-track». IIpobOnema, omHako, B TOM,
4T0 MH(POPMALUS O IPENCTOSIIEM CIIBUTE YPOBHS Psijia Ha IPOTHO3HUPYEMOM Tie-
pUOaAC MOXKET 6I)ITI) He[[OCTyHHOfI, JaXXe €CJIH O3TOT CABUI B I[eﬁCTBPITeHBHOCTH
ianupyercs. Ho v npu Hamuuuu Takoid HHGOPMAIMY HENb3s 0XKUAATh TapaHTH-
POBaHHOTO OCYIIECTBICHHS IFIAHUPYEMOT'O CIIBUTa, TaK YTO ¥ B 9TOM CIIydae 3Ha-
YCHUA, ITPUBCIACHHLIC B HOCHeHHCﬁ Ta6J'II/II_[e, ABJIAAIOTCA JIMIIb OPUCHTUPAMMU I10-
TCHIHAJIBHO BO3MOXXHOTO YIYUYIICHUSA XapaKTCPUCTHUK IMPOrHo3a IMoCpeaACTBOM
OJIHOKpaTHOM KOPPEKIMH KOHCTAHThI B (PUKCHPOBAHHOW MOJIEIH.

Momunpuxanus meroga «back-on-track» — meron «back-on-ave»

31ech MBI PacCMOTPHM BO3MOXKHYIO Momubukaiuio MeToma «back-on-
track» OTJIMYAIOIIYIOCS OT MOCIETHEr0 TEM, YTO K KaKJIOMY OYepeTHOMY OIHO-
IarOBOMY IPOT'HO3Y, HOCTPOSHHOMY 0 (PMKCUPOBAHHOM MOJIEITH, IIPHOABIISIETCS
cpeaHee apupMeTUISCKOe HAOIIOMACMbIX OIIMOOK MPEABIAYIIMX OIHOIIATOBBIX
IMPOTHO30B, MIOCTPOCHHBIX 10 TOH XKe MOACIIH. MBI Ha3bIBaeM oTy MOJII/I(I)I/IK&I_II/I}O
MmetomoM «back-on-average» wiH, 111 KpaTkocTH, «back-on-avey.

Crenys metonuke «back-on-avey, oiryyaeM CleIyIOIINe pe3yIbTaThl.

HaGmonaemble 3HaueHust (X), MPOrHO3bI MO (QUKCHPOBAaHHOW T.S-Monenu
(XF) u mporHossl, moiy4aeMmble Koppekuued mno meroxy «back-on-ave»
(BACK _ON_AVE):

00:08 00:09 00:10 00:11 00:12 01:01 01:02

[0 X ] XF_ I BACK_ON_AVE

OmubKu CKOPPEKTUPOBAHHBIX ITPOrHO30B
80000

60000 -

40000 -

U = o
B H

T T T T T T T
00:08 00:09 00:10 00:11 00:12 01:01 01:02

[[CJ DELTA_BACK_ON_AV
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XapaKTepUCTUKH CKOPPEKTUPOBAHHBIX IPOTHO30B

Back-on-ave
Root Mean Squared Error 30187.74
Mean Absolute Error 24423.78
Mean Absolute Percent Error 3.046623

ITpumenenue mpouenypsl «back-on-avey» M KOPPEKLIUH NPOTHO30B IO
(UKCUPOBaHHOI MOZIENN YCTPAHUIIO CHCTEMaTHYeCKOe CMEIEHUE ITPOTHO30B U
NPUBEJIO K 3HAYUTEIHHOMY YIYYIICHUIO TOYHOCTHBIX XapaKTEPUCTHK IPOTHO30B.
[NocnenHue XOTsI M HE OCTUTAIOT MUHUMAJIBHBIX 3HaYE€HH, COOTBETCTBYIOIIUX
MOAN(HUIMPOBaHHOM (HHUKCUPOBaHHOM MOJIeNH ¢ yBeandeHHoH (Ha 32088.9) nmoc-
TOSTHHOW COCTAaBJISFOLIEH, HO CYNIECTBEHHO MPHOIMKAIOTCS K 9THM MHHUMAJIb-
HBIM 3Ha4eHUsIM. boliee Toro, XapakTeprCTHKH IPOTHO30B, NONYYEHHBIE C MTPHU-
MeHeHHeM MeTtozia «back-on-avey, OKa3alich JTydlle XapaKTepUCTHK IIPOTHO30B,
HOJIYYSHHBIX [0 BCEM JPYTMM BapHaHTaM MOJelNeil ¢ aJIUTHBHBIM BBIOPOCOM,
YTO BHUHO M3 YK€ IPUBOAMBIICHCS paHee TaOIHIbI.

DS pe- TS pexypc. | DS ¢uxc. TS ¢uxc.

KYpC.
Root Mean Squared Error 33750.29 35153.12 30788.31 40981.79
Mean Absolute Error 28915.77 29026.71 25004.23 32088.90

Mean Absolute Percent Error 3.604901 3.621122 3.119278 3.958528

OO0parumcs Teneps K pacumpenHoMy narepsany 08.2000-11.2001, ucnons-
30BaHHOMY B I1aBe 3.

HaroMHMM MoJy4eHHbIE TaM pe3yJbTaThl MOCIEAOBATEILHOTO OHOIIATO-
BOTO IIPOTHO3MPOBaHUS 3Ha4eHH psiia M1 [uis aToro uHTepBaia (MOAEIH C aji-
JTUTUBHBIM BBIOPOCOM).

DS pe-

Kype. TS pexype. | DS ¢uxc. TS ¢puxc.
Root Mean Squared Error 37646.23 41033.29 35359.73 108578.5
Mean Absolute Error 30672.38 33871.66 30334.93 90923.73
Mean Absolute Percent Error 3.440899 3.775183 3.362247 9.368012

KauecTBO MPOTHO30B PEe3KO OTIHYACTCS B XY/IIYIO CTOPOHY UIS (PHKCHPO-
BaHHOU TS-Mofenu.

dakTnueckn JaHHaA Ta6HI/II_[a YK€ YKa3bIBA€T Ha JBa BO3MOXXHBIX METO/Ja
NpeaynpexaACHU MOJYYCHUS CTOJIb HEYAOBJICTBOPUTEIBHBIX PE3YJIbTATOB: HUC-
II0JIb30BaHUE AJIS NIPOTHO3UPOBAHUS PEKYPCUBHBIX MOJENEH U MOAEIEH B pas-
HOCTsX. [IpoBepuM BO3MOXKHOCTH JIBYX IPYI'MX METOIOB, YK€ HCIIOJIb30BAHHBIX
B maHHOM pasnene: «back-on-track» u «back-on-average» («back-on-ave»).
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«Back-on- ave»:

01:01 01:03 01:05 01:07 01:09 01:11

00: 00:11

[0 X [ B BACK ON AVE

= 1AM

010 o101 o1 0107 ‘0110

| [ DETA BAGK ON AVE |

XapaKTepUCTUKH CKOPPEKTHUPOBAHHOMN MOCIIE0BATEIbHOCTH IPOTHO30B Ha

paciupeHHOM HHTEepBaje:
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Back-on-ave
Root Mean Squared Error 62716.33
Mean Absolute Error 53497.27
Mean Absolute Percent Error 5.608093




Ha pacmmpeHHOM HHTepBajie XapaKTEepUCTHKHU MPOTHO30B, CKOPPEKTHPO-
BaHHBIX METONIOM «back-on-ave», MO-IIPeKHEMY 3HAYUTEIIBLHO JIydllle XapakTe-
PHCTHK IIPOTHO30B 110 (uKcUpoBaHHOW 7.S-Monenu. OfHaKo Ha ATOT pa3 OHU 3a-
METHO XYK€ IPOTHO30B, MOJY4YaeMbIX M0 PEKYPCHBHBIM DS-MOIEINsM H 1o ode-
uM DS-MonemsiM.

[Mocnennee oObICHSETCS MOBEACHHEM OIIMOOK MPOrHO30B 10 (PUKCHPOBaH-
Hoi TS-Mozenu Ha pacIIMPEeHHOM HHTEpBajie: Ha BTOPOH ITOJIOBUHE pacIIpeH-
HOTO MHTEpBaJia 3TH OIIMOKM BEChbMa BBHICOKH, TOIZIA KaK Ha MEPBOH MOJOBHHE
9TOr0 MHTEPBaJIa OHU OTHOCHUTENIBHO Mabl. COOTBETCTBEHHO, CpeAHEapU(METH-
YeCcKHe 3HaY€HHs OIMOOK, UCTIOIb3YyEeMbIE JIJIsl KOPPEKIIMHU, OKA3bIBAFOTCS CIIHIII-
KOM MaJIbIMH JUIsl TOTO, YTOOBI KOMIIGHCHPOBATh UX BO3pacTaHHE Ha BTOPOH MO-
JIOBUHE UHTEpBaa.

Anll w0

00:10 01:.01 01.04 01:.07 01:10

B aT0M cuTyanuu npeacraBisieTcs BEpOSITHBIM 0oJiee YCIEIIHOe PUMEHe-
Hue meroma «back-on-track» ¢ koppeknueil TOJIBKO Ha MPEABIAYIIYIO OIIUOKY
nporxo3sa. [[piuMeHeHne 3TOro MeTo/Ia MPUBOIHUT 3/1E€Ch K CICAYIONINM Pe3yibTa-
TaM.
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Back-on-track

Root Mean Squared Error 35886.93
Mean Absolute Error 31706.01
Mean Absolute Percent Error 3.628869

XapakTepucTHKU MOCIE0BATEIbHOCTH POTHO30B, CKOPPEKTUPOBAHHBIX
MeTooM «back-on-tracky, Jydiie XapakTepHCTHK MPOTHO30B, MOJYYCHHBIX IO
pekypcuBHO T'S-MOeNn, HO BCe JK€ HECKOJIBKO XYK€ XapaKTepPHCTHK, MOoTydae-

MBIX 10 00euM DS-Momeism.

Mopneanb B paznoctax (DS-Moneiib) ¢ alInTHBHBIM BBIGPOCOM

OmuoOKu IPOrHO30B
DuKcUpoOBaHHAS MOJIETB:
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40000
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0008 0009 00110 00111 0012 0101 01.02

Back-on-track:
80000

[ DELTA_DS

40000 4

-40000 -

-80000 -

ol [ mm WH |
|

63 64

65 66 67 68

[ DELTA_BACK_ON_TR

XapaKTepuCTUKHU MTPOTHO30B

69

Duxcup. Mmojennb Back-on-track
Root Mean Squared Error 30788.31 47972.41
Mean Absolute Error 25004.23 40060.90
Mean Absolute Percent Error 3.119278 5.004921
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3nech, B OTIINYME OT 7.S-MOJIeNH, BRIPAKEHHOE CUCTEMATHIECKOe CMEIIICHNE
MPOTHO30B 10 (PUKCUPOBAHHON MOJICITH OTCYTCTBYET. XapaKTePUCTUKH MOCIEeI0-
BaTeJIbHOCTH CKOPPEKTUPOBaHHBIX (MeTonoM «back-on-track») mporuo3os okxa-
3BIBAIOTCSI XyXKe XapaKTePUCTHK HECKOPPEKTUPOBAHHBIX POTHO30B.

Pesynbrarel mpumeneHus Metona «back-on-avey:

OmubKu IpOorHO30B
60000

40000 -

20000 4

I

- L]

[ DELTA_BACK_ON_AV]

XapaKTepUCTUKH MPOTHO30B

Back-on-ave
Root Mean Squared Error 33987.66
Mean Absolute Error 28623.01
Mean Absolute Percent Error 3.583805

XapaKkTepuCTHKU TOCIE0BATEIbHOCTH IPOTHO30B, CKOPPEKTUPOBAHHBIX
MeTomoM «back-on-avey, OKa3aauCh JIy4Ile XapaKTEPHCTUK IPOTHO30B, MOJY-
YEHHBIX 110 PEKYPCUBHOI DS-MoneNu, HO XyXKe XapaKTepPUCTHK, TOJTy4aeMbIX MO
¢ukcupoBanHoit DS-Mozenu, 4To BUJHO U3 MPUBOAMBIICHCS BbIIIE TAOIUIIBI.

Ob6paruMcs Tenepsb K pacimupenHomy uatepsaty 08.2000-11.2001.

Owubky Nporuo3os no ¢pukcupoBanHoit DS-monenu

-]

= ull_.1__NEaNAl

‘0000 0011 0101 0103 01b5 0107 o1do 0111

143



144

OmubKH IPOTHO30B, CKOPPEKTUPOBAaHHBIX MeTomoM «back-on-track»
80000

40000 4

o Hm HH HHH -

0]

| DRTABAOK ON TR

XapaKTepUCTUKH MPOTHO30B

DuKcHp. MOJeIb Back-on-track
Root Mean Squared Error 35359.73 38409.81
Mean Absolute Error 30334.93 31134.30
Mean Absolute Percent Error 3.362247 3.597017

XapakTepuCTHKU POTHO30B B PE3yNbTaTe KOPPEKIMU YXYAIIMINCH.
«Back-on-ave»:
OmubKu CKOPPEKTUPOBAHHBIX ITPOrHO30B

[0 cBTABAOKONAY




XapaKTepUCTUKH CKOPPEKTUPOBAHHOMN MOCIIE0BATEIbHOCTH IPOTHO30B Ha
pacuupeHHOM HHTEepBaje:

Back-on-ave
Root Mean Squared Error 33164.02
Mean Absolute Error 26333.67
Mean Absolute Percent Error 3.008401

Koppexknus metonom «back-on-ave» mpuBena K HawiIydlleHd IOCIENOBa-
TEJIHOCTH OJJHOIIIArOBBIX IPOTHO30B.

4.3.3. M2

U 31eck MBI OTpaHUYUMCS TOJIBKO MOJIEIISIMU C 8JIMTHBHBIM BHIOPOCOM.
[Mporuo3sr Ha BpemeHHoM uHTepBane 08.2000-11.2001 (16 Toyek):

DS pe-

- TS pexype. | DS duxc. TS puxc.
Root Mean Squared Error 39133.66 41913.71 37951.93 41623.77
Mean Absolute Error 28768.55 31083.92 31062.16 32920.79
Mean Absolute Percent Error 2.457265 2.656437 2.598554 2.762772

OwmunoKky IporHo30B No pUKCUpoBaHHOH TS-Mozaenn

80000
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40000
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CHCTeMaTHYECKOe CMEIIEHHE OTCYTCTBYET M Y IIPOTHO30B M0 DS-MOoersim,
U Y IIPOTHO30B M0 7S-MOAEISIM.

[IpoaHamu3upyeM, 4TO IPH ITOM JaeT KOPPEKIHS IPOTHO30B METOIAMHU
«back-on-track» u «back-on-avey.

TS-monenn:

«Back-on-avey:

OmubKu CKOPPEKTUPOBAHHBIX ITPOrHO30B

| o ]

& e e w = m w7

[CO cBETABOKONAY \

XapaKTepUCTUKH CKOPPEKTUPOBAHHBIX IPOTHO30B

Back-on-ave
Root Mean Squared Error 41913.43
Mean Absolute Error 35127.43
Mean Absolute Percent Error 2.960978

XapaKTepUCTUKH CKOPPEKTUPOBAHHBIX IIPOTHO30B XYK€ XapaKTEePUCTHK
HPOTHO30B MO (PUKCUPOBAHHOM M MO PEKypCUBHOW TS-MOIEINsIM.

«Back-on-track»:

OmubKu CKOPPEKTUPOBAHHBIX ITPOTHO30B

MO&HDDH Uﬂﬂ -

& e e o 2w» 2w ™ 7

[0 cETA BAOKON TR
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XapaKTepUCTUKH CKOPPEKTUPOBAHHBIX IPOTHO30B

Back-on-track
Root Mean Squared Error 52884.03
Mean Absolute Error 40505.50
Mean Absolute Percent Error 3.506794

XapakTepUCTHKH TPOrHO30B, CKOPPEKTHPOBAaHHBIX MeTomoM «back-on-
track», Xy»e XapaKTePHCTHK BCEX OCTAJIBHBIX ITPOTHO30B, MOIYYEHHBIX B KJIacce
TS-moneneii.

DS-monenn

«Back-on-avey:

OmubKu CKOPPEKTUPOBAHHBIX ITPOrHO30B
8000

mﬂuﬂ . uuhﬂﬂ

o

i

&4 (:3} [c3) 0 3 74 7 B

XapaKkTepuCTUKN CKOPPEKTHPOBAHHBIX MTPOTHO30B

Back-on-ave
Root Mean Squared Error 44569.30
Mean Absolute Error 38767.36
Mean Absolute Percent Error 3.261524

XapakTepUCTUKU TPOTHO30B, CKOPPEKTHPOBaHHBIX Meronom «back-on-
ave, Xy)Ke XapaKTepHCTHK ITPOTHO30B, MOJNYYSHHBIX M0 (PUKCHPOBAHHOW U pe-
KypcUBHOH DS-MozaemsiM.

«Back-on-track»:

OmubKu CKOPPEKTUPOBAHHBIX ITPOrHO30B

o

7H HH HHH uﬂﬂ _
] I |

[] CETABAOKONTR
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XapaKTepUCTUKH CKOPPEKTUPOBAHHBIX IPOTHO30B

Back-on-track
Root Mean Squared Error 55119.29
Mean Absolute Error 45006.80
Mean Absolute Percent Error 3.856839

XapakTepuUCTUKU TPOTHO30B, CKOPPEKTHPOBaHHBIX MeromoMm «back-on-
track», Xy»e XapaKTepHCTHK BCEX OCTAJbHBIX IIPOTHO30B, MOMYYSHHBIX B Kllacce

DS-moneneii.
4.3.4. Hanozoebie 00x00bi ghedeparnibHo20 brodxxema

OrpaHuyuMcs MOJISJISIMU C aJIZIATUBHBIM BEIOPOCOM.
[Iporno3s! Ha BpemeHHOM HHTepBae 06.2000—09.2001 (16 Touek):

DS pe- TS pekypc. DS ¢uxke. TS ¢puxc.

Kypc.
Root Mean Squared Error 6676.117 6983.570 8038.587 16075.68
Mean Absolute Error 5097.416 5367.743 7134.696 15428.55

Mean Absolute Percent Error 5.740951 6.044299 7.761660 15.44266

Hawmxynmme pesynsrarhl AaeT MPOTHO3UPOBaHHE MO (GUKCHpOBaHHOW 7S-
MOZIeJH (3aMETUM, YTO caM psiJi Ha BPEMEHHOM WHTEpBaJie OLIEHUBAHUS (HUKCH-
pOBaHHOW MoJienH ObLT KiTacCu(UIIMPOBaH Kak DS-psiy), MpUBOASIIEE K CHCTEMa-

TAYECKOMY CMEIICHUIO IMTPOTHO30B — MEPECOLCHUBAHNIO HCTUHHBIX 3HAUYCHUM pA-
Ja:
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Brpouem, cMmeriieHne, XOTs U HE CTONIb 3HAYUTENBHOE, MEIOT M TPOTHO3BI

o guKcupoBaHHON DS-Momenu:
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[Tpoananu3upyem, 4To JaeT KOPPEKIHS IPOrHO30B 110 STHM MOJEIISIM METO-
namu «back-on-track» u «back-on-ave.
TS-Monenn:
«Back-on-ave»:
HaOumonenust 1 CKOPPEKTUPOBAHHBIE TPOTHO3BI
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OmubKu CKOPPEKTUPOBAHHBIX ITPOTHO30B
10000

ST

B8  © & & & e
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[0 mmeracaN A \

XapaKTEepUCTUKH CKOPPEKTUPOBAHHBIX IPOTHO30B

Back-on-ave
Root Mean Squared Error 5437.116
Mean Absolute Error 4485.736
Mean Absolute Percent Error 4.504539

XapakTepUCTUKU TPOTHO30B, CKOPPEKTHPOBaHHBIX MeromoM «back-on-
avey, JIy4llle XapaKTepUCTUK IPOrHO30B, MOJTYYEHHBIX 10 (PUKCUPOBAaHHOM H pe-
KypcUBHOH DS-MozaemsiM.

«Back-on-track»:

HaOGmtonenust 1 CKOPpEeKTUPOBAHHBIE TPOTHO3BI

0 & & e 68

= iyl
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OmubKu CKOPPEKTUPOBAHHBIX ITPOTHO30B
10000

5000 -

o HM 0l mAm
| all

[ [ DELTA BACK ON_ TR

XapaKTepUCTUKH CKOPPEKTUPOBAHHBIX IPOTHO30B

Back-on-track
Root Mean Squared Error 5887.558
Mean Absolute Error 4543.872
Mean Absolute Percent Error 4.853807

XapaKkTepUCTHKH TPOTHO30B, CKOPPEKTHPOBAHHBIX MeTomoM «back-on-
track», JTydiie XapaKTepUCTHK IIPOTHO30B, IOJYYEHHBIX 10 (HUKCHPOBAHHOW U
pekypcuBHOM TS-MOJEIIM, HO HECKOJBKO XYK€ XapaKTepPHCTHK MPOTHO30B,
CKOPPEKTHPOBAHHBIX METONIOM «back-on-avey.

DS-monean

«Back-on-ave»:

Habmronenus u mporHo3sl
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OmubKu CKOPPEKTUPOBAHHBIX ITPOTHO30B
15000

10000

5000

1 in ml ool ..
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[ cTA BAOK ON AV |

XapaKTEepUCTUKH CKOPPEKTUPOBAHHBIX IPOTHO30B

Back-on-ave
Root Mean Squared Error 5750.589
Mean Absolute Error 4359.457
Mean Absolute Percent Error 4.591145

XapakTepUCTUKU TPOTHO30B, CKOPPEKTHPOBaHHBIX MeromoM «back-on-
avey, JIy4llle XapaKTepUCTUK IPOrHO30B, MOJTYYEHHBIX 10 (PUKCUPOBAaHHOM H pe-
KypcUBHOH DS-MozaemsiM.

«Back-on-track»:

Habmronenus 1 mporHo3sl
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OmubKu CKOPPEKTUPOBAHHBIX ITPOTHO30B

15000

o Uﬂguﬂﬂ OFN B _

[ DETABACK ON TR

XapaKTepUCTUKH CKOPPEKTUPOBAHHBIX IPOTHO30B

Back-on-track

Root Mean Squared Error 6419.555
Mean Absolute Error 5136.422
Mean Absolute Percent Error 5.476168

XapakTepUCTHKH TPOTHO30B, CKOPPEKTHPOBAHHBIX MeTomoM «back-on-
track», Jydie XapaKTepUCTHK IPOTHO30B, IMOJYYEHHBIX 10 (HUKCHPOBAHHOW U
pEeKypcuBHOM DS-MOmensiM, HO HECKONBKO XYXKe XapaKTEePHCTHK MPOTHO30B,
CKOPPEKTHPOBAHHBIX METONIOM «back-on-avey.

4.3.5. Okenopm

Hamomaum pE3yabTaThl MPOTHO3UPOBAHWA HA PACHIMPECHHOM HUHTEPBAJIC

05.2000-08.2001 (16 Touex):

DS pe-

Kype. TS pexype. | DS ¢uxc. TS ¢puxc.
Root Mean Squared Error 0.710022 0.770122 0.734464 0.869509
Mean Absolute Error 0.594670 0.673983 0.622717 0.753316
Mean Absolute Percent Error 6.693006 7.542889 6.989588 8.393028

153



OwuOKK NPOrHO30B MO (HPUKCUPOBAHHBIM MOJICIISIM:

TS-Mmonens DS-monens
- e s H o Hgﬂ m
. ﬂuﬂﬂﬂ UHU HHMH o 1]
wds 0od7 oo lm:ﬁlgismé o1t 0107 7 oods oodr oode gmc;immgb oids 0107

BBIpayKeHHOTO CHCTEMaTHYECKOTO CMELICHUS IIPOTHO30B M0 00erM (PUKCH-
pOBaHHBIM MOZENsAM He HaOmomaercs. TeM He MeHee MOmpoOyeM MPOU3BECTH
KOPPEKIIMIO 3TUX MPOTHO30B B pexknmax «back-on-track» n «back-on-avey.

TS-monenn

«Back-on-track»:

OmubKy IpOorHO30B

2

fﬂ uﬂuuﬂ UHU

s L 2 & &8 8 O 9@

[ mABKINTR

XapaKTepUCTUKH MPOTHO30B

Back-on-track
Root Mean Squared Error 1.162296
Mean Absolute Error 1.047766
Mean Absolute Percent Error 11.79271

XapaKTepUCTUKH IMPOrHO30B, CKOPPEKTHPOBAHHBIX MeTomoM «back-on-
track», 3HAUUTEIBHO XYK€ XapaKTEPUCTHK MPOTHO30B, MOJTYYCHHBIX MO (DUKCHU-
POBaHHON U PEKYpPCUBHOU T.S-MOMEsIM.
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«Back-on-ave»:
OmubKy IpOrHO30B

15
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[0 mmapacanAY

XapaKTepUCTUKH MPOTHO30B

Back-on-ave
Root Mean Squared Error 0.810727
Mean Absolute Error 0.698312
Mean Absolute Percent Error 7.863206

XapakTepUCTUKU TPOTHO30B, CKOPPEKTHPOBAaHHBIX MeromoM «back-on-
ave», HECKOJIBKO XY’Ke XapaKTepUCTUK MIPOTHO30B, MOJTy4YeHHBIX 0 GUKCHPOBaH-
HOU M peKypcUBHON TS-MoAesIM, ¥ 3HAUUTEIIHHO JIy4llle XapaKTepUCTHK MPOT-
HO30B, CKOPPEKTUPOBaHHBIX MeTomoM «back-on-track».

DS-monenb

«Back-on-track»:

OmubKy IpOTrHO30B

AL HUEHU UH

[O cBETABMOKON TR
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XapaKTepUCTUKH MIPOTHO30B

Back-on-track
Root Mean Squared Error 1.189322
Mean Absolute Error 1.080290
Mean Absolute Percent Error 12.165979

XapakTepuUCTUKU TPOTHO30B, CKOPPEKTHPOBaHHBIX MeromoMm «back-on-
track», 3HAYUTENILHO XYK€ XapaKTEPUCTUK IPOTHO30B, MOIYYEHHBIX MO (HUKCH-
PpOBaHHON U peKypcUBHOU DS-Monemnsam.

«Back-on-ave»:

OmubKy IpOorHO30B

15

10

. WHWHHW

[CO masa<an A/

XapaKTepUCTUKH MPOTHO30B

Back-on-ave
Root Mean Squared Error 0.870558
Mean Absolute Error 0.732049
Mean Absolute Percent Error 8.266621

XapaKkTepUCTHKH TPOTHO30B, CKOPPEKTHPOBAHHBIX MeTomoM «back-on-
avey», XyKe XapaKTepHCTHK MPOTHO30B, MONYYEHHBIX M0 (UKCHPOBAHHON U pe-
KypcUBHOM DS-MopensiM, HO 3HaUMTENBHO JIydllle XapaKTepUCTHUK MPOrHO30B,
CKOPPEKTHPOBaHHBIX MeTooM «back-on-tracky.
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4.3.6. IHOeKkc UHMeHcU8HOCMU MPOU3800CMea U8emMHbIX Memarisios

Ce30HHO CKOPPEKTUPOBAaHHBIN Psif
BcmoMHUM HTOTH TTPOTHO3UPOBAHUS TSI STOTO Psjia 0 TOX00paHHON (K-
cupoBaHHOM TS-Monenu:

HaOmtonenust 1 mporHo3st OmnOKky MpOrHO30B
101.0 0.30
100.5 M 0.25
100.0 - — 0.20
99.5 | 0.15
99.0 0.10
98.5 0.054 ’_‘ ’_‘
98.0 0.00
975 T T T T T -0.05 T T T T T T T
00:08 00:09 00:10 00:11 00:12 01:01 01:02 00:08 00:09 00:10 00:11 00:12 01:01 01:02
[ X_SA [ X_SAF_TS_FIX|
XapaKTCpI/ICTI/IKI/I MIPOrHO30B
TS
Root Mean Squared Error 0.126271
Mean Absolute Error 0.099413
Mean Absolute Percent Error 0.099430

I'paduk ommOOK MPOTHO3a YKa3hIBaeT HA SBHYIO CMEIIEHHOCTH IPOTHO30B,
MTONYYCHHBIX IO UCIIONIE30BAHHOW MOJEIH: MPOTHO3HEIC 3HAYCHHS CHCTEMATH-
YECKHU HEJOOIICHUBAIOT UCTHHHBIX 3HAYCHUH psfa. B cBS3H ¢ 3THM IpoaHaIH3u-
pyeM, 4To a0 OBl NCIIOIB30BaHUE B MPOIECCE IPOTHO3MPOBAHUS 110 YKa3aHHOMH
MOZEIH METOAUKH «back-on-tracky.

Crnemys 5TOH METOHKE, TOTy9daeM CICAYIOIIHE PEe3yIbTaThI:

Habnronenus 1 mporHO3bI OmuOKu MPOTHO30B

101.0 0.15

100.5 010
100.0
0.05
99.5
0.00 J—
99.04
-0.05
98.5
98.0 -0.10+
97.5 D] -0.15

0008 00109 0010 00:11 00112 01101 01:02 00l08 00109 0010 0011 00112 01701 01702

[ X_SA ] BACK_ON_TRACK_TS [ DELTA_BACK_TS_SA|
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XapaKTepUCTUKH MIPOTHO30B

Back-on-track
Root Mean Squared Error 0.074136
Mean Absolute Error 0.066350
Mean Absolute Percent Error 0.066537

KauecTBo mporHosa ¢ ucrosibp3oBaHueM Metoauku «back-on-tracky 3naum-
TenpHO ynyumuiock. [lo RMSE nporxno3 okazancs gaxke aydriie He TOJIBKO Por-
HO3a 10 (PUKCUPOBaHHOH 7'S-MOJIeNH, HO ¥ OCTANBHBIX TPEX MPOTHO30B (110 (k-
cHUpoBaHHOW DS-MoJenu, Mo peKypcuBHON 7.S-Moenu U Mo pekypcuBHOU DS-
MOJIENH).

101.0

«Back-on-ave»:

HaGmtonenus ¥ mporHo3sl

0.20

OmuOKu TPOTHO30B

100.5 4

100.0 4

99.5

99.0

98.5 -

98.0

97.5

ol

128 129 130 131 132 133 134

[J X [_JBACK_ON_AVE]

XapaKTepUCTUKH MPOTHO30B

-0.10

0.15 1

0.10 4

0.05 1

0.00 1

-0.05 -

128 120 130 131 132 133 134

[[J DELTA_BACK_ON_AV]

Back-on-ave
Root Mean Squared Error 0.089205
Mean Absolute Error 0.072079
Mean Absolute Percent Error 0.072144

KauecTBO CKOpPEKTHPOBAHHBIX IPOTHO30B JIyyllle, YeM y IPOTHO30B IO
(UKCUPOBaHHOI U peKypcHBHOW T:S-MOJIENsIM, HO HECKOJIBKO XY)KE, YeM Yy MpOr-
HO30B, CKOPPEKTHPOBAHHBIX METONIOM «back-on-track».

[TpuMeHuM Te ke JiBe METOAWKU KOPPEKLUH MPOTrHO3a K (PMKCHPOBAHHOMN
DS-mopenu.
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Panee mb1 TOJIYYHIIA CIICAYIOIICC:

101.0

Habnronenuns u mporHo3s!

100.5

100.0

99.5 ]

99.0 4

98.5 |
98.0 4
97.5 D]

00108 00:09 00:10 00:11 0012 01:01 01:02

0.20

OmmOKM MPOTHO30B

0.15

0.104

0.05

0.00

. I

-0.05

- B

00108 00:09 00:10 00:11 0012 01:01 01:02

[D X_SA [ X_SAF_DS_FIX|
XapaKTEepUCTUKH IIPOTHO30B
DS
Root Mean Squared Error 0.084411
Mean Absolute Error 0.063081
Mean Absolute Percent Error 0.063052

IIpu ucnonb3oBaHUU METOTUKH «back-on-tracky» momyuyaem ciemyrorue pe-

3yJIBTaThI:
HaOmonenunst 1 mporHo3bl OwmmnOKy MPOrHO30B
101.0 0.10
100.5 -| e
0.05
100.0 4 f
99.5 0.00
99.0
-0.05 |
98.5
8.0 -0.10
97.5 m

00;08 00:‘09 OO:‘10 00:‘11 00:‘12 01:01 01:02

[0 X_SA [ BACK_ON_TRACK_DS|

00108 0009 0010 00111 00112 01:01 01.02

[ E1 DELTA_BACK_DS_SA

Back-on-track
Root Mean Squared Error 0.069753
Mean Absolute Error 0.061431
Mean Absolute Percent Error 0.061579

KauecTBO MPOrHo30B yIy4IINIOCH, HO HE3HAYUTENIBHO.
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«Back-on-ave»:

Habnronenns u mporHO3BI

OwmnOKy NPOrHo30B

101.0 0.20
10054 ] 0.15
100.0 —
0.10
99.5 1
0.05
99.0
0.00
98.5
98.0 -0.05
97.5 i T -0.10

128

120 130 131 132 133 134

[ X [1BACK_ON_AVE]

XapaKTepUCTUKH MPOTHO30B

XapakTepuCTHKH CKOPPEKTHPOBAHHBIX MPOTHO30B JIY4IIlE, YeM y MPOTHO-
30B, TIOJIYYEHHBIX MO0 PEKYPCUBHOU DS-MOo1eIH, HO HECKOJIBKO XYyXKe, YeM Y TIPOT-
HO30B, MOJY4YEHHBIX 10 PUKCHPOBAHHOW DS-MO/ieNu, ¥ 'y IPOrHO30B, CKOPPEKTH-
POBaHHBIX MeTolIoM «back-on-tracky.

128 129 130 131 132 133 134

[ I DELTA_BACK_ON_AV|

Back-on-ave
Root Mean Squared Error 0.084417
Mean Absolute Error 0.099174
Mean Absolute Percent Error 0.069202

HeckoppexkTupoBaHHBIN psif

WTorn mporHo3upoBaHus AJsl 9TOTO psijia M0 OLEHEHHOW (PMKCHPOBaHHOM

TS-monenu:

Habnronenus 1 mporHO3BI

102

OmmOKu TpOTHO30B

100

98

96

94 ]

92 |

90

160

00108 00:09 00110 00:11 0012 01:01 01:02

[0 X_NSA [ X_NSAF_FIX

00:08 00109 0010 00111 0012 01:01 0102

[ ] DELTA_TS_FIX




XapaKTepUCTUKH MIPOTHO30B

TS
Root Mean Squared Error 2.709401
Mean Absolute Error 2.169326
Mean Absolute Percent Error 2.241112

Crnenys Metonuke «back-on-track», moydaem ClienyroIIue pe3yIbTaThl:
Habmronenus u mporHo3sl OwmuoKy NPOrHO30B

104 4
102 B f 2
1004 ]
- — o 0
o, ]
2]

964

94 1

92 64
90 I T -8 T T T T T T T
00:08 00:09 00:10 00:11 00:12 01:01 01:02 00:08 00:09 00:10 00:11 00:12 01:01 01:02
[0 X_NSA [ BACK_ON_TRACK_T§ |1 DELTA BACK_TS NS

XapaKTepUCTUKH MPOTHO30B

TS
Root Mean Squared Error 3.252290
Mean Absolute Error 2.302860
Mean Absolute Percent Error 2.405861

B sTom ciyuae metonuka «back-on-track» He nana ymydnieHus: IpOrHO30B,
U 9TO CBSI3aHO C CYIIECTBEHHBIM yXy/AIICHHEM porHo3a Ha ¢espans 2001 .

Bwmecre ¢ Tem, eciii cpaBHUBATH aJIbTEPHATUBHBIE TPOTHO3bI, HE BKJIIOYAs B
paccMOTpEHHE MIPOTHO3 Ha 3TOT MECHIL, TO TOTa MOIy4YaeM CIeNyIOIie Pe3yib-
TaThl:

TS-¢pukc. «Back-on-track»
Root Mean Squared Error 1.973102 1.832792
Mean Absolute Error 1.648535 1.463207
Mean Absolute Percent Error 1.654562 1.475603

Ha sTom nmepuone meroanka «back-on-track» yimyurmiaer nporHo3si.

161



«Back-on-ave»:
OmubKy IpOrHO30B

12‘8 1é9 150 1é1 152 1é3 1é4

[ I DELTA_BACK_ON_AV |

XapaKTepUCTUKH CKOPPEKTUPOBAHHBIX IPOTHO30B

Back-on-ave
Root Mean Squared Error 2.980953
Mean Absolute Error 2.059774
Mean Absolute Percent Error 2.154163

Meronuka «back-on-ave» HECKOJBKO yITydIlIaeT IPOrHO3bI 110 (PUKCHPOBaH-
HOU U peKypcuBHOU TS-Mozensim.

PaccMoTpuM Tereps UTOTH MPOTHO3UPOBAHUS psijia 1Mo Mono0paHHoN (uk-
CUpOBaHHOU DS-Moenu:

Habnronerns u mporHO3HI OmuOKy IPOTHO30B
104 2
1024 —
— ] — 0
100 | — —
98 2
96 -
-4 |
94
92 -6
% 00:08 OOlO 00:10 00:11 00:12 01:01 O1l02 8 T T T T T T T
’ 08 : ’ . . : 00:08 00:09 00:10 00:11 00:12 01:01 01:02
(B A B X NoA”_Bs iy
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XapaKTepUCTUKH MIPOTHO30B

DS
Root Mean Squared Error 2.850249
Mean Absolute Error 2.082808
Mean Absolute Percent Error 2.171102

Pesynbrarel IpUMEHEHUS KOPPEKTUPYIOIIUX IIPOLENYD.

«Back-on-track»:

Habnronenus 1 mporHo36t

O1wuoKy NpOrHo30B

104 4

102

1004

i

98]
9
94

92

90 -8

=

128 129 130 131 132 133 134 128

[C21 X [_J BACK_ON_TRACK

XapaKTepUCTUKH MPOTHO30B

129 130 131 132 133 134

‘ [1DELTA_BACK_ON_TR

Back-on-track
Root Mean Squared Error 3.352380
Mean Absolute Error 2.603443
Mean Absolute Percent Error 2.708143

IIpumenenne Metoauku «back-on-tracky» mpuBeno K yXyAIICHHUIO XapaKTe-

PHCTHK IPOTHO30B.
«Back-on-ave»:
HaOitonenus ¥ mporHo3bl

104 4

OwnbKu NPOrHO30B

102 2]
100
98
96
941

924

In__.
i

128 12! 132 133 134

[CIX [ BACK_ON_AVI

0
u
2
-4
6
90 : : : : -8 r
9 130 131

128

1&9 130 151 152 1é3 154
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XapaKTepUCTUKH CKOPPEKTUPOBAHHBIX IPOTHO30B

Back-on-ave
Root Mean Squared Error 3.141902
Mean Absolute Error 2.349225
Mean Absolute Percent Error 2.446948

IMpumenenne MeTomuKH «back-on-avey Tak)Ke MPHUBENO K YXYALIEHHIO Xa-
paKTepI/ICTI/IK HpOFH03OB, XOTA U HC CTOJIb 3Ha‘-II/ITeJ'II>HOMy, KakK HpI/I HpI/IMeHeHI/II/I
MeToguku «back-on-tracky.

4.3.7. IHdekc uHmMeHcugsHoCcmu rpoMbILLIEHHO20 rpou3godcmea

Panee MbI paccMOTpesny MPOTHO3BI ISl TOTO (CE30HHO CKOPPEKTHPOBAHHO-
ro) psina no (uKCUpoBaHHBIM 7S- U DS-MonensiM, OLlEHEHHBIM Ha BPEMEHHOM
untepBaiie ¢ 01.1994 mo 01.1998.

[TporHo3sl o ¢puKcupoBaHHOH TS-MoemH:

HaGmronenus 1 mporHo3el OmubKy IpOTHO30B

42 0.04
i 0.02
41 -
[ 0.00
[
40 -0.02

-0.04

394
-0.06 -

-0.08 -
-0.10

T T T
98:02 98:03 98:04 98:05 98:06 98:07 98:08

38

37 98102 98103 98.04 98:05 98.06 9807 98:08

XapakTepUCTUKH IIPOTHO30B
TS
Root Mean Squared Error 0.050764
Mean Absolute Error 0.039615
Mean Absolute Percent Error 0.098420

I[Tpu ucnons3oBanuu Metoauku «back-on-track» moyuaem crenyrorie pe-
3yJIBTATHI:
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Habmronenus u mporHo3sl

42

OwmnOKu NPOrHO30B

0.10

414

404

39

:i i

98:02 98:03 98:04 98:.05 98:06 98:07 98:08

0.05

0.00

-0.05

-0.10

98'02 98103 98104 98105 98:06 98107 9808

[0 X [J BACK_ON_TRACK_TS |
XapaKTCpI/ICTI/IKI/I MIPOrHOo30B
TS
Root Mean Squared Error 0.054357
Mean Absolute Error 0.045757
Mean Absolute Percent Error 0.114544

HpOI‘HO3LI B IICJIOM YXYAIINUJIUCH: CUCTEMATUYCCKOEC CMCUICHUEC IIPOTHO30B
YCTPAHACTCA 3a CUCT UX OoubIIeH BapI/Ia6€J'ILHOCTI/I, YTO, B KOHEYHOM CHETE, IIpH-
BCJIO K YXYAUICHUIO XapaKTCPUCTUK ITPOTHO30B.

HpI/I HCIIOJIb30BaHHUHU MCTOJHUKH «back-on-ave» PE3YyIbTAaThl TAKOBBI:

Habmronenus 1 mporHo36!
42

41
40
394

38
37 i : T
102 103

98 99 100 161 104

[0 X [J BACK_ON_AVE]|

XapaKTCpI/ICTI/IKI/I MPOrHOo30B

0.08

OwmuoKy NpOrHO30B

0.04 -

0.00

i

-0.04

-0.08

-0.12

98 99 100 101 102 103 104

] DELTA_BACK_ON_AV/

Back-on-ave
Root Mean Squared Error 0.046849
Mean Absolute Error 0.038710
Mean Absolute Percent Error 0.097472
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XapakTepuCTHKU MPOTHO30B MO (PUKCHPOBAHHOW 7S-MOJEIH MPaKTUIECKU
HE U3MEHSIOTCS MPU KOPPEKLIUH ITPOrHO30B MeTooM «back-on-avey.
ITporHo3sl 1o ¢ukcupoBanHoi DS-Monenu:

Habnronenus 1 mporHO36I OmubKu IPOrHO30B
42 0.08
41 R 0.04 ﬂ
40 0.00 +——=r — u
39 -0.04 U U
38 -0.08 1
0.12 T T T T T T T
7 T 1 1 98:02 98:03 98:04 98:05 98:06 98:07 98:08
98:02 98:03 98:04 98:05 98:06 98:07 98:08
XapaKTEpUCTUKH IIPOTHO30B
DS
Root Mean Squared Error 0.048401
Mean Absolute Error 0.039698
Mean Absolute Percent Error 0.100229

IIpu ucnonb3oBaHUU METOTUKH «back-on-track» momyuyaem cieayrorme pe-
3yJIBTATHI:

HabGmtonenust 1 nporuossl Owmubky NporHo30B

42 0.10

41 — 0.05

40|
0.00

39 L
-0.05

38

37 -0.10 T T T T T T T

98:02 98:03 98:04 98:05 98:06 98:07 98:08

98102 98103 98104 9805 9806 98:07 98108

] DELTA_DS_BACK

[0 X [J BACK_ON_TRACK_DS |
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42

XapaKTepUCTUKH MIPOTHO30B

Back-on-track
Root Mean Squared Error 0.055997
Mean Absolute Error 0.047726
Mean Absolute Percent Error 0.119700

U B 3TOM ciyyae yMEHbBIIICHHE CMEIIEHHUS IPOTHO30B, JOCTUTHYTOE IIEHOM
BO3pPaCTaHUS X BapHaOeIbHOCTH, B KOHEUHOM CUeTe, IPUBEJIO K YXY/IIICHHUIO Xa-
PaKTepUCTHK ITPOTHO30B.
[Tpu ucnonb3oBanuu MeTonuku «back-on-ave» pe3yabTaThl TAKOBBI:

Habnronenus 1 mporHo36t

0.15

OmnOKky MPOrHO30B

41

40

39

38

37

-0.05

-0.10

WHJWW

98 99 100 103 104

[0 X I BACK_ON_AVE|

XapaKTepUCTUKH MPOTHO30B

0.10

0.05

0.00

-

98 99 100 101 102 103 104

(21 DELTA_BACK_ON_AV|

Back-on-ave
Root Mean Squared Error 0.055864
Mean Absolute Error 0.045015
Mean Absolute Percent Error 0.114184

YMeHblIIEHHE CMEIICHUs [TPOrHO30B JOCTUrAETCs LIEHOM BO3pacTaHUs X
BaprabeIbHOCTH, YTO B KOHEYHOM CUETE MPUBEIIO K YXYALUICHUIO XapaKTePUCTUK
IIPOTHO30B.
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4.3.8. bespabomuua

B riaBe | ObUTH OMTYYEHBI ClleTyIONINE Pe3YIbTaThl sl IPOTHO30B 110 OIle-
HEHHBIM (pUKCHPOBaHHBIM 7S- 1 DS-MonensM (olleHMBaHUE Ha BPEMEHHOM WH-
tepBane 01.1994-09.1997, ogHomarossle MPOrHO3bl Ha BPEMEHHOM HHTEpBaje
10.1997-04.1998).

HaOmonenns 1 mporHo3b1

TS-monenn DS-monens

8.6 8.6 —
8.5 R — 8.5 =
8.4 8.4
8.3 8.3
8.2 8.2
8.1] m ﬂ 8.1] FH FH
8.0 ’_!_‘ 1 1 T T 8.0 ’_[_‘ 1 1 T T

97:10 97:11 97:12 98:01 98:02 98:03 98:04 97:10 97:11 97:12 98:01 98:02 98:03 98:04

[0 UNJOB [] FOREC_TS_FIX [0 UNJOB ] FOREC_DS_FIX

OwmunoKy IpOrHO30B

TS-monens DS-monens

0.15 0.15

0.10 0.10

0.054 ’—‘ 0.05

0.00 = 0.00

-0.05 -0.05

-0.10 T T T T T T T -0.10 T T T T T T T

97:10 97:11 97:12 98:01 98:02 98:03 98:04 97:10 97:11 97:12 98:01 98:02 98:03 98:04

[ 1 DELTA_TS_FIX| [ 1DELTA_DS_FIX

XapakTepuCTHKN TIPOTHO30B 0 (PMKCHPOBAHHBIM M PEKYPCHBHBIM MOJEIAM

DS pe-

Kype. TS pexype. | DS ¢uxe. TS puxc.
Root Mean Squared Error 0.070806 0.067143 0.070076 0.068207
Mean Absolute Error 0.061088 0.060246 0.060714 0.060048
Mean Absolute Percent Error 0.738836 0.727211 0.734373 0.724306
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CKOppEKTUPOBAaHHBIE MPOTHO3BI:

TS-Mozenn:
«Back-on-track»

«Back-on-ave»

[ 1 DELTA_BACK_ON_TR

0.20 0.15
0.15 040
0.10
0.05
0.05
0.00
-0.10 . . . . . . -0.10 . . . . . . .
46 47 48 49 50 51 52 46 47 48 49 50 51 52
[ DELTA_BACK_ON_TR [ DELTA_BACK_ON_AV
Back-on-track Back-on-ave
Root Mean Squared Error 0.083033 0.073324
Mean Absolute Error 0.067588 0.068324
Mean Absolute Percent Error 0.816525 0.827066
DS-monenn:
«Back-on-track» «Back-on-avey»
0.20 0.15
015+ 0.10
0.10
0.05
0.05 ﬂ
0.00
0.00 ’_‘ u u ’—‘
-0l057 U U -0.057
-0.10 . . . . . ‘ -0.10 ‘ ‘ ‘
46 47 48 49 50 51 52 50 51 52

\ [ DELTA_BACK_ON_AV/

Back-on-track Back-on-ave
Root Mean Squared Error 0.083033 0.733244
Mean Absolute Error 0.067588 0.068324
Mean Absolute Percent Error 0.816525 0.827066
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Juist psima naHHBIX 0 Oe3paboTruile 00e KOPPEKTUPYIOLIHE MPOLEAYPhl IPH-
BOZAT (PAaKTHYECKH K OTHUM M TEM e XapaKTePUCTUKAM, KOTOPbIE OKa3aJINCh Xy-
e, YeM JUIs IPOTHO30B U IO (PMKCUPOBAHHBIM, M 110 PEKYPCHBHBIM MOJIEIISIM.
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