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[Ipeanaratorcsi PeKOMEHJAUMM IO  OIEHKE ONpaBabIBAGMOCTH M 3()(EKTUBHOCTH
JIOJITOCPOYHBIX, CPEAHECPOUHBIX M KPATKOCPOUHBIX IIPOTHO30B XapaKTEPUCTHK PEYHOr0 CTOKA U
MPUTOKA BOJBI B BOAOXPAHMIIMING, @ TAKXKEC PEKOMEHIAIMU MO TOCTPOCHHIO, MPOBEPKE M OLCHKE
9(p(EKTUBHOCTH TIPOTHO30B, BBITYCKAEMBIX B BEpOATHOCTHOH Qopme. OHM OCHOBaHBI Ha
UCIIOJB30BAHUM ~ COBPEMCHHBIX  JOCTIJKGHMH B 00NAcTH  CTATHCTHYECKOrO  aHaIn3a
THAPOMETEOPOIOrHYecKol MHpopManuy. VX HCIOIb30BaHHE MO3BOJSET IOJIYyYaTh OOBEKTHBHYIO
OLICHKY KayecTBa METOJMK HPOTHO3HPOBAHHS PEYHOrO CTOKA, BBHIOMpATh M3 HUX ONTHMAJIbHBIC
BapHAHTBI X HAMEYaTh IIyTH UX JaIbHEHIIero COBEPIICHCTBOBAHMSI.

PexoMeHzanMM HampaBleHbl Ha MOBbIICHHE 3((EKTUBHOCTH M KauecTBAa IUIAHUPOBAHMUS
BOZIOXO3SIMICTBEHHBIX MEPOIPHUSTHII M OCYILIECTBICHHUS OICPATUBHBIX PELICHHH IO 3aIUTe OT
OITACHBIX MPOSIBICHU BOJHOTO PEXHMMa PEK U HCIIOIb30BAHUIO BOJHBIX PECYPCOB.

Jlnst crnenuanyucToB B 00JIACTH THAPOMETEOPOJIOTHUESCKUX IIPOTHO30B, THIPOIOIHH, BOIHOTO
X03s1HiCTBa, MOHUTOPUHI'A OKPY’KAIOLIEH CPE/Ibl U SKOJIOTUH.

S.V. Borsch, A.V. Khristoforov
HYDROLOGIC FLOW FORECAST VERIFICATION

Recommendations for verification of long-, medium- and short-range river flow and reservoir
inflow forecasts are presented as well as recommendations for producing and evaluating probabilistic
forecasts. The recommendations were developed using the latest advances in statistical analysis of
hydrometeorological information. They allow to objectively evaluate the effectiveness of flow
forecasting techniques, to choose optimal forecasting methods, and to figure out the direction for
their further improvement.

The recommendations aim to improve the effectiveness and quality of water management
activities planning and operational decision making in water-related hazard management and water
resources management.

For specialists in hydrometeorological forecasting, hydrology, water management, and
environmental monitoring.

© deaepanabHOE FOCYIAPCTBEHHOE OI0UKETHOE YUPEKIACHHE
«"MIPOMETEOpONIOrHYeCK il HayYHO-HCCIIeI0BATEIbCKIH
uentp Poccuiickoit deneparmm»



BBEJIEHUE

Baxueiiielt 3agayeid, cTosmie nepes ciayk00i THIPOIOTHIECKUX
mporHo3oB Pocruapomera, siBisercst oOecriedeHne oTpaciieil SKOHOMHU-
KM ¥ HACEJICHUS CTPaHbl HAJCKHBIMH U CBOCBPEMEHHBIMH MPOTHO3aMHU
COCTOSTHUSI BOJHBIX OOBEKTOB — PEK, 03€p, BOAOXPAHWIHMIL C IIECIIBIO
o0ecreveHus] THIPOMETEOPOIOTNIeCKO 0e30MacHOCTH CTpaHbl, 3¢-
(exTBHOTO M Oe3aBapuiiHOrO (YHKIHMOHUPOBAHUS PA3IMUYHBIX Opra-
HU3aIM, B TIEPBYIO OUEpeab BOJOXO03SIMCTBEHHOT0 KoMmIuiekca. Dddek-
TUBHOCTb  IUIAHMUPOBAaHUSI  BOJOXO3SWCTBEHHBIX MEpPONPHUSITUH U
OCYILECTBJIICHUSI ONEPATUBHBIX PEIICHUH 110 3allUTe OT OHACHBIX
MIPOSIBJICHHI BOJTHOTO PEXKHUMA PEK U UCTIOL30BAHUIO BOJHBIX PECYPCOB
B 3HAUUTEILHON CTENICHU 3aBUCHUT OT KaueCTBa yUUTHIBAEMBIX IPH STOM
THIPOJIOTHYECKUX IPOTHO30B  XAPAKTEPUCTHK PEYHOI0 CTOKa U
MIPUTOKA BOJIBI B BOJOXpaHWIHIIA. B cBOIO ouepelb, KauecTBO THUAPO-
JIOTMYECKUX MPOTHO30B ONPEAENSIETCSl X TOYHOCTBIO M 3abiaroBpe-
MEHHOCTBIO. B ¢Bsi3u ¢ 3TUM pa3paboTka COBPEMEHHBIX OOBEKTHBHBIX
METOIOB OLICHKH KayecTBa METOJI0B THIPOJIOTHYECKOTO
MIPOTHO3MPOBAHMSI PEYHOTO CTOKA, IPUMEHSEMBIX B OIEPATUBHON
JESTeIbHOCTH  MPOTHOCTHYECKUX  yupexkaeHudd  Pocruapomera,
MIPEICTABIISIETCS] YPEe3BbIYAiHO BAXKHOM Kak B HayyHOM, Tak M B
MPaKTUYECKOM OTHOIICHUH.

JeiicTByolye B HACTOSIEE BpEMsI IpaBuiia OLEHKH d(PPEKTHBHO-
CTH U Ka4eCTBa METOJI0B KPATKOCPOUHBIX THAPOJOTHYECKUX MPOTHO30B
ObuIM pa3paboTaHbl M BHEIPEHB! B MPAKTHUKY elle B Hadyaje 60-x ronoB
nponutoro Beka. OHM U3NI0KeHBl B yacTu 1 pasnena 3 Hacrasienus no
ciyk0e mporHo30B [21]. DTu mpaBuiia HE YYUTHIBAIOT COBPEMEHHBIN
YPOBEHBb Pa3BUTUS THIPOJIOTUM, MATEMAaTHUYECKOW CTATHUCTHUKH U BBI-
YHUCIUTENLHOW TEXHUKUA. DTOT HEJOCTATOK YCTPAHSIOT HACTOSIINE
METOAMYECKHE PEKOMEHIALNH 110 OL[EHKE KayeCcTBa MPOTHO30B PEUHOTI0
CTOKa.

[Ipemmaraemple METOIMYECKHE PEKOMEHAAINU OTPAXKAIOT OTeue-
CTBEHHBIH W 3apyOC:KHBIN OIBIT THIPOJOTHIECKOTO MPOTHO3UPOBAHUS



1 YYUTBHIBAIOT COBPEMEHHBIE TOCTIKEHHS B 00JIaCTH CTaTUCTHYECKOI'O
aHalm3a THIpoMeTeoposoruueckol nadopmanuu. OHU cofepKaT CH-
CTEeMy METO/IOB OIIGHKM IOTPELIHOCTH, OTpaBAblBAEMOCTH U 3 dek-
TUBHOCTU THUAPOJIOTUYECKHUX MPOrHO30B, BBIMYCKAEMBIX B JETEPMHUHH-
pPOBaHHOH M BEpPOATHOCTHOM Qopme. I[IpuMeHeHHE 3THX METOJOB
I03BOJISIET MOJIYy4YaTh OOBEKTUBHYIO OIIEHKY KauecTBa METOAMK IPOTHO-
3UPOBaHMS PEYHOTO CTOKA, BBIOMPATH M3 HUX ONTHUMAaJIbHbIC BapHaHTHI
1 HaMe4aThb MyTH UX JaJIbHEHIIEr0 COBEPIICHCTBOBAHUS C YUETOM CIIe-
nM(pUKA METOIWKH TPOTHO3MPOBAHMA, 00BEMa, COCTaBa M KadecTBa
THIPOJIOTHYECKHUX M METEOPOJIOTHYECKHUX JaHHBIX, aHAJTU3UPYEMBIX Ha
JTanax ee pa3paboTKH, IPOBEPKHU U ONIEPATUBHOTO IPUMEHEHUSI.

[lepBast rnaBa COAEPKUT aHAIHM3 OOIMMUX TMPOOJIEM, CBI3AHHBIX C
OIIEHKOH KadyecTBa MPOTHO30B PEYHOTO CTOKA.

Pekomenmanum 1Mo OIEHKE KayecTBa METOIHUK JIOJTOCPOYHOTO
IIPOTHO3HPOBAHUSI PEYHOIO CTOKA HM3JAraloTCsl BO BTOPOHM, TPETbeH U
YETBEPTOH IJIaBaX.

Pekomenmanum mo OIEHKE KayecTBa METOJUK KPATKOCPOYHOTO
IIPOTHO3MPOBAHUS PEYHOIO CTOKA H3JAararoTcsl B IATOH, IIECTOM M
ceabMOM IriaBax.

CpenHecpoUHbIe MPOTHO3BI PEYHOTO CTOKA, BBIMTYCKaeMble OJIMH
pa3 B Tofi, pacCMaTpPUBAIOTCS BMECTE € JOJITOCPOUYHBIMU IIPOTHO3aMH.

CpenHecpovHbIe MPOTHO3BI PEYHOTO CTOKA, BHITYCKAaeMbIe B Teue-
HHUE OMpEe/IeTICHHOT0 Meproia roja, pacCMaTpUBAIOTCS BMECTE C Kpat-
KOCPOYHBIMH NTPOTHO3AMHU.

Pexomenpanuu 1o pa3zpaboTKe M MPOBEPKE METOAUK BEPOSITHOCT-
HOTO TIPOTHO3UPOBAHUS PEYHOTO CTOKA pa3iIMyHON 3a0JIaroBpeMeHHO-
CTH M3J1araloTcs B IJIaBaX BOCHBbMOM M JIEBITOM.

HacTosimue pexkoMeHIaluy mpeiaraeTcs NCIoIb30BaTh B OIepa-
TUBHON JEATEIbHOCTH MPOTHOCTUYECKUX YyupexjeHuil Pocruppomera
pu pa3zpaboTKe, TPOBEPKE U OIIEHKE KauecTBa METOIHUK JIOITOCPOYHO-
ro, CPETHECPOUHOTO U KPATKOCPOUHOTO MPOTHO3HPOBAHUS XapaKTEpH-
CTHK PEYHOT0 CTOKA U MPUTOKA BOABI B BOJOXPAHUIIHIIA.

[Tonb3ysich ciydaeM, aBTOpPbI BBIPAKAIOT HMCKPCHHIOK OJiarogap-
Hocth I1.A. benskooit u H.M. FOMuHo# 3a momolipb npu MoAroToBKe
JAaHHOW MOHOTpadUH.



I'NIABA 1

ITOCTAHOBKA 3AJJAYHU OINEHKHN KAYECTBA
IMPOT'HO30B PEYHOI'O CTOKA

1.1. O0uue moaoKeHus

MHOT0()aKTOPHOCTh TPOLECCOB (POPMHUPOBAHHS THIIPOJIOTUIECKO-
o pEeXHMa BOAHBIX OOBEKTOB M 3HAYUTEIbHAS MPOCTPAHCTBEHHO-
BpEMEHHasi U3MEHUYMBOCTb OINPEICIIAIONINX €ro THAPOMETEOpPOIOrude-
CKuX (PaKTOPOB JENAIOT pelleHUe 3aaad HIPOJIOTHIECKOTO MPOTHO3HU-
pOBaHUs BECbMa CIIOXKHBIM M TPEOYIOIIMM PAacKPBITHS U aICKBATHOTO
OIMCAHUSl 3aKOHOMEPHOCTEH pa3BUTHS PA3IUUHBIX MPUPOIHBIX IIPO-
LIECCOB C MPHUMEHEHHEeM COBPEMEHHOTO HayyHoro ammapara. [loaromy
COBEpIIIEHCTBOBAHNE METOJIOB THAPOJIOTHYECKUX TPOTHO30B SBISAETCS
OJIHUM U3 BAKHEHMIINX ACIEKTOB PAa3BUTHS TMAPOJOTHUYECKON HAyKH B
LIEJIOM.

KadecTBO rHapOnOrHyecKux MPOrHO30B OIpeselnsieTcs ux 3abia-
TFOBPEMEHHOCTBIO M IOIPEIIHOCThI0. Ecau 0003HauuTh 4epes f, natry

COCTaBJICHHs IPOTHO34, uepe3 Y (f) TMPOrHo3 XapaKTePUCTUKH PEYHOTO
CTOKa Ha aaTy f, a uepe3 Y(f) dakTuueckoe 3HaUEHHE ITOU XapaKTe-
PUCTHKH, TO Pa3sHOCTb f—1, ONpPEENAET 3a0IarOBPEMEHHOCTh, a pa3-

HOCTb Y (t)—)7 () ompenmensier omMOKY KOHKPETHOrO MporHosa. Ilpu

MIPOrHO3MPOBAHNN BPEMEHM HACTYIUICHUS] XapaKTEPHBIX SBICHUNA TUA-
POJIOTHYECKOIO pEeXMMa COCTAaBJIICHHBIM B CPOK C JaTOW ¢, IIPOTHO3



f yxe cam TI0 cebe ompeenseT 3a6IaroBpeMEHHOCTh MPOTHO3a Kak
pasHOCTh  —1,,.

Tpebyemast 3a01aroBpeMEHHOCTh MPOTHO3a ONpPENeNsIeTCs ¢ yde-
TOM BPEMEHH, HEOOXOIUMOTO JJIsl IPHHSTHS Mep IO HCIOIB30BAHUIO
BOAHBIX PECYpPCOB U 3alIUTE OT OIMACHBIX HpO?IBJIeHI/Iﬁ BOIHOT'O PECKU-
ma. B HC6OHI)HII/IX HACCJICHHBIX ITYHKTax AOCTATOYHO HCCKOJIbKUX Ya-
COB Ul TMPOBEICHUS HBaKyallMd HACEICHUs U3 paiioHa BO3MOKHOTO
3aroruteHus. [lmarmpoBaHne pabOTHl KOMIUIEKCHBIX BOJIOXO3SHCTBEH-
HBIX CHCTEM C MHOT'OJICTHMM W CE30HHBIM PETYJIMPOBAHHUEM CTOKa
MPeayCMaTpUBaeT JOJTOCPOYHOE IPOrHO3UPOBAHUE €r0 CE30HHBIX,
KBapTaJbHbBIX U MECAYHBIX BelMuuH [2, 34, 39, 41, 43].

JocTmxumMas 3a0J1aroBpeMEHHOCTh TIPOTHO3a PEYHOTO CTOKA 3aBH-
CHUT OT CJICIYIOIIHUX (PaKTOPOB:

— ¢pu3uko-reorpaguIecKux 0COOCHHOCTEN BO10COO0pa;

— XapakTepa MPOrHO3UPYEMOTO SIBJICHUS;

— 3a01aroBpeMeHHOCTH, TOYHOCTH U (POPMBI Tpe/CTaBICHHS Me-
TEOPOJIOTHYECKUX MPOTHO30B;

— KOHUTYpaluid ¥ TapaMeTpOB HA3eMHOW CETH CTAaHIUH U TI0-
ctoB [27].

CKOpOCTh CKIIOHOBOTO CTEKaHHSI U PYCIOBOTO T0OETaHHs BOABI K
3aMBIKAIOIEMY CTBOPY, POJIb U M3MEHYUBOCTh IPOIIECCOB, MPOTEKAI0-
IMUX II0CJIC JaTbl BBIITYCKa IIPOrHO3a, SBJIAKOTCA JIMMUTHPYIOIIUMU
(akTopaMu ero 3a0naroBpeMeHHOCTH. J{yist GONBIIMX paBHUHHBIX BOJIO-
cOOpOB ¢ MEIUIEHHBIM XOJIOM OIPEACIISIOMINX MTPOrHO3UPYEMYIO BEJIH-
YUHY TPOIECCOB W OTHOCHUTENBHO HEOOJBINNM BIMSHUEM ITOTOIHBIX
YCIIOBUH TMOCJE aThl COCTaBJICHHS POTHO3a JOCTIKUMAas 3a01aroBpe-
MEHHOCTH IPOTHO3a MOKET IOCTUTaThb MHOTAA HECKOJBKHX MECSILEB.
1 MaJbIX TOPHBIX PEeK ¢ OONBIIMMH YKIOHAMH U CKOPOCTSMH CKJIIO-
HOBOT'O U PYCIIOBOTO CTOKa 3a0JIATOBPEMEHHOCTh MOKET CHUKATHCS 10
HeCcKOIbKHX yacoB [11, 25-27, 47].

Cornacao HactaBneHuro 1o ciy»0€e IMPOrHO30B, THAPOIOTUIECKHE
MIPOTHO3bI, UMEIOIIUE 3a0IarOBpeMeHHOCTh OoJiee 15 aHeH, oTHoCATCS
K KaTeropHH JOJITOCPOUYHBIX, a MPOTHO3bI, HMEIOIINE 3a0JIarOBpEMEH-
HOCTb 15 nHEN U MeHee, OTHOCATCS K KaTErOpuu KpaTKoCpouHbIX [21].

B npaktuke BcemupHOil METEOpOIOrHYeCcKOM opraHu3aliui K Ka-
TErOpUH KPAaTKOCPOUHBIX OTHOCSTCS TPOTHO3BI C 3a0JaroBpeMEHHO-



CTBIO He 0oJiee 3 CyTOK, CPETHECPOUHBIX — C 3a0JIaTOBPEMEHHOCTHIO JI0
4-9 CcyTOK, IOJNTOCPOYHBIX — C 3a0JaroBpeMEHHOCThIO HE MEHee
10 cyTok [27]. B coBpeMEHHOI OTE€YECTBEHHOM MpPAaKTUKE T'MIPOJIOTH-
YECKUU TMPOTHO3 OTHOCUTCS K KaTErOpUU KPATKOCPOUHBIX, €CIU €ro
3a07aroBpeMEHHOCTh HE TMPEBBIIIAET 5—6 CyTOK, CPEIHECPOYHBIX — C
3a01aroBpeMeHHOCTBI0 OT 6—7 nmo 12—15 cyTOK, AONTOCPOYHBIX — C
3a0maroBpeMeHHOCTRIO Oonee 12—-15 cyrok. Takas xmaccupumkanms
WCTIONB3YETCS B HACTOSAIIEH padoTe.
JonrocpouHble U CpeIHECPOUHBIE TIPOrHO3bI PEYHOI'O CTOKA MOTYT
COCTABIISITBCS AJIS1 CIETYIOLIUX XapaKTEPUCTHUK:
— CE30HHBIM, KBApTAIbHBINA, MECSIUHBIN U I€KaJHbII IPUTOK BOJBI B
KPYITHBIE BOJOXPAHIIAIIA U K THIPOIICKTPOCTAHITNSIM;

— CE30HHBIA, KBAPTATBHBIA, MECSYHBIA M IEKATHBIM 00BEM WIH
CJIOM pEYHOTO CTOKa;

— pacmpeqerieHue CTOKa PeKH WITU MPUTOKA B BOJOXPAHWIIHIIE B
TE€UEHHE CE30HA;

— MaKCUMAaJIbHBIN pacXo/l U YPOBEHb BOJBI TIOJIOBOIBS;

— 00beM, MaKCHUMaJIbHBIA pPAcXOjJ W YPOBEHb BOJIbI MMABOJKA Ha
KPYITHBIX PEKax;

— JaTa MPOXOKIEHUS MaKCUMAJIBHOTO Pacxoaa U YPOBHS BOJIBI,

— JlaTa Hayalla OCHOBHOHM BOJHBI IIOJIOBOJIbSl HJIM ITaBOJKA Ha
KPYTHBIX peKax;

— CpeIHME U MUHHMMAJIbHBIC MECSUHbIC U JACKAIHbIE YPOBHU BOJIBI
Ha CyJ0XOJHBIX PEKaX;

— XapaKTepHbIE YPOBHH M PacXOAbl BOABI Ha KPYIHBIX PEKax BO
BpeMs BECCHHHX M OCEHHUX JICJOBBIX SIBJICHHN Ha KPYITHBIX pe-
Kax [25, 27, 47].

B psine ciydaeB BO3MOXKHO TIOCTEIyIOIIee YTOUHEHHE JOJITOCPOU-
HBIX WM CPETHECPOUYHBIX MPOTHO30B. Hampumep, s XapaKTepHUCTHK
MOJIOBOJIbSI BBITYCKACTCSl YTOUHSIIOIIMN MPOTHO3 IMOCIE CXO0/la OCHOB-
HOM MacChl CE30HHOI'O CHEXHOTO mokposa [5, 21, 25, 27, 39]. [Tono06-
HbIC YTOYHEHHUS HCIOJB3YOT JIOMOJHUTEIbHYIO HH(POPMAIUIO, eIl
HEU3BECTHYIO MIPU COCTABIEHUH OCHOBHOTO TporHo3a. CienoBaTensHo,
METOAWKY TOTYyYEHUS YTOUHSIONMIETO MMPOTHO3a CIIEAYET paccCMaTpUBaTh
KaK CaMOCTOSTENbHYI0 METOAMKY, TOTPEIIHOCTh KOTOpOH Tpedyer
OTZEJBbHOMN OLEHKH.



KpaTKOCpO‘IHBIC IIPOTHO3BI MOI'YT COCTaBJIATHCA JId CICAYIOMIUX
XapPaKTCPUCTHUK BOAHOTO PCKUMaA PCK B 3alaHHBIX CTBOPAX U 0OKOBOT0O
NPpUTOKA BOABI B BOAOXPAHUJIUIIA:

CpeaHUM, MaKCUMaJIbHbII U MHHUMAaJbHBIA pacxoJ BOAbI  3a
CYTKH;

CpeIHMM, MAaKCHUMAJIbHbII M MHHUMAJIbHBI YPOBEHb BOJBI 3a
CYTKHU;

rpadvk U3MEHEHHs PacXo0B M YPOBHEW BOJBI B TEUCHHUE TIEPH-
oJa He OoJee MATH CYTOK;

00BEM, MaKCHUMaJIbHBIN PAcX0/] U YPOBEHB BOJIbI 32 TABOJIOK JIJIsI
MaJIbIX U CPEIHUX PEK;

00BbeM, MaKCUMAaJIbHBIH PacXoJ M YPOBEHb BOJBI 32 IOJIOBOHE
JUIS MaJlbIX PeK;

JlaTa Hayania, MpOXOXACHMS MUKA W KOHIA MOJIOBOAbS JUIsl Ma-
JIBIX PEK;

00bEM, MAaKCUMAJBHBIN PAacXoJl ¥ YPOBEHb BOJBI MABOJKA IS
MaJIbIX U CPEIHUX PEK;

MHMHUMAaJbHBIA pacxol M YPOBEHb BOJbl B IEPHUOJ JIETHE-
OCEHHEN MEKEHH;

MHMHUMAaJbHBI YPOBEHb U PAcXo]l BOJAbI B MEPUOJ 3UMHEN Me-
JKEHU;

MUHUMAJIbHBIM YPOBEHb U PacXo BOJIbI B IEPUOJ HABUTALIUH;
JaTa Hayvala, IPOXOXKICHUS MUKa U KOHLA MaBOJKA JJIST MajbIX
pex;

XapaKTEepHbIA YPOBEHb U PacxoJl BOAbl BO BPEMsI BECEHHHUX Jie-
JIOBBIX SIBJICHHI;

XapaKkTepHbIH YPOBEHb U PAcXO/]l BOJIbI BO BPEMSI OCEHHUX JIE/I0-
BBIX sIBJIEHUH [26, 27, 47].

[Ipu pemienuu 3amay rUAPOIOTHUYECKUX MPOTHO30B MPUHATO pas3-
JIMYaTh JBA IMOHATUS: METOJ U METOAMKA IIPOrHO3UPOBAHUS.

[Tox MeromoM MOHUMAETCs OOMIUI TOJIXOA K PELICHHIO 3ajauH,
BBITEKAIOIINN 13 (PU3UUECKOI CYIIHOCTH MPOLECCOB, KOTOPhIE OMpejie-
JISIOT TPOTHO3UPYEMOE SBJICHUE WJIM JIEMEHT THAPOJIOTHYECKOro pe-

KHuMma.

B ocHOBe MeTOZOB TPOTHO3WUPOBAHUS XaPaKTEPUCTHK PEUIHOTO
CTOKa JIe)KAaT:



— YypaBHEHHUs BOTHOTrO OanmaHca (sl y4acTKa PeKH, 4acTH WIIH
BCEro pe4yHoro OacceifHa) M TEIUIOBOro OayiaHca (NMIPU3EMHOTO
CJIOSl BO3/IyXa, CHEXKHOTO MTOKPOBA, TIOBEPXHOCTU U MMOYBEHHOTO
ciost BojiocOopa);

— ypaBHEHHS, ONKCHIBAIOIINEC JBUKCHHE BOJbI MO0 CKJIOHAM U B

pYCJ0BOM ceTH;

— CTaTUCTUYECKUH aHAIU3 MPOCTPAHCTBEHHO-BPEMEHHOW M3MEH-

YUBOCTH XaPAaKTEPUCTHK CTOKA M METEOPOJIOTHUECKHX (aKTO-
POB, UX OTPEICIISIONIHX.

MeTo/ibl TPOrHO3UPOBAHHUS PEYHOTO CTOKA MOT'YT PEaTU30BbIBATh-
Csl B BUJIC:

— (U3UKO-MATEMATUICCKUX MOJeNe (OPMUPOBAHHS PEUHOTO

CTOKa C Pacrpe/ieJICHHBIMU, T. €. U3MEHSIOIUMHUCS B MPOCTPAH-
CTBE, TapaMeTPaMH;

— KOHIICTITyaJIbHBIX MOJIEIECH C COCPEIOTOYCHHBIMU HITM YaCTUYHO
pacrpeiesiCHHBIMU ITapamMeTpamMH;

— (PM3HUKO-CTATUCTHUECKUX 3aBUCUMOCTEH MPOTHO3UPYEMON BEIIU-
YUHBI OT U3BECTHBIX K JaT€ COCTABJICHUS MPOrHO3a T'MJIPOJIOIH-
YECKHX W METEOpPOJOTHMYECKHX (DAKTOPOB, BIMSIONIMX HA €
(dhopmMupoBaHue.

[Ton MeTomuKOM MOHMUMAETCs CIOCOO MOJYdYeHHs] TPOTHO30B 3a-
JAHHOW XapaKTEPUCTUKU BOJHOTO PEXKHUMA JUIsi KOHKPETHOTO PEYHOTO
cTBOpa. MeTo/IKa OCHOBaHA Ha OJHOM W3 MEPEYMCIICHHBIX BBINIE Me-
TOJIOB M BBIPAXKAETCS CXEMOW TMoyiyueHus: nmporuo3a. OHa oTpaxkaer
0COOCHHOCTH BOJIOCOOpa U THUAPOIIOTUIECKOTO PEeKUMA PEKH, 00bEeM U
Ka4ecTBO THJIPOMETEOPOJOrHIecKoil MH(MOpMAIINU, HCIOIh30BAHHON
pu ee pa3paboTKe M pacrojaracMoil Npu e¢ MPUMEHEHUH, BKIIFOYast
IIPOTHO3BI XOJ]a METEOPOJIOTMUECKUX 3JIEMEHTOB B TCUCHHE MEPUOJIa
3a0JIATOBPEMEHHOCTH THAPOJIOrMYECKOTO MPOTHO3a M CHOCOOBI X
ycBoenus [7-11, 14, 16, 19, 20, 38, 51].

Pemenue 3aia4 ruipojorMuecKoOro MpPOrHO3UPOBAHUS BCET/Ia SB-
JSeTCS. MPUOIMKEHHBIM. DTO BBI3BaHO psijioM npuvuH. [Ipu OosbioMm
qucie NeicTBYIomMuX (pakTopoB HE BCE M3 HUX YUHTBHIBAIOTCS CXEMOMN
[IPOrHO3a, T. K. XapaKTEPUCTUKN HEKOTOPBIX M3 HUX HE MU3MEPSIOTCS Ha
CeTH TYHKTOB THAPOMETEOPOJIOTHYEeCKHX HaOmoneHui. Camu HaOIo-
JICHUs] BCErJIa COJEPIKAT MOTPEIIHOCTH, BEJIWYMHA KOTOPBIX MOMXKET



OBITh BeCbMa 3HAYMTENBHON W OMpPEENIeTCs TEXHHUYECKUMHU BO3MOXK-
HOCTSIMHU TIpHOOPOB U CaMUX METOAMK u3Mepenuit [17, 21, 27, 40].
Haxkoner, cam MeTo 1 MpOrHO3a M METOIUKA €r0 peaTu3aliiy JIUIIh
C TOM MM MHOW CTENEHBIO TOYHOCTH OTPa)aroT MPHUPOJHBIE 3aKOHO-
MEPHOCTH (OPMHUPOBAHHS TIPEACKA3BIBAEMOTO SIBJICHHS, OCOOCHHO B
YCIIOBUSIX, KOT/Ia METEOPOJIOTHYECKHE XapaKTePUCTUKU 3a MEpHOA 3a-
OIaroBpeMEHHOCTH MPOTHO3a HEW3BECTHHI MM WM3BECTHBI JIMIIb MpPU-
ommxenHo. CrieZioBaTeNbHO, PE3yNbTaThl THAPOJIOTUYECKUX MTPOTHO30B
BCerja COJCPKUT OIMOKM, 8 HAKOIJICHHBIM ONBIT yKa3blBaeT Ha HX
CTOXACTHUYECKHUM XapakTep.
[To »TO# mpruMHe AJist KCCIeOBaHMS TOUHOCTH, YPPEKTUBHOCTH U
HAJEKHOCTH TUAPOJOTUYECKUX IPOTHO30B HCIONB3YIOTCA METOIBI
MaTeMaTHYeCKOW CTAaTUCTUKU.
[TporHO3bI MOTYT BBIpAXKAThCSl B OOBIYHOM AETEPMUHUPOBAHHON U
B BEpOSATHOCTHOW (opMme. B mepBoM cirydae ¢ 3amaHHON 3abiaroBpe-
MEHHOCTBIO OLIEHMBAETCS 3HAYEHHE OXKHIaeMOW XapaKTepUCTUKH ped-
HOTO CTOKa. Bo BTOpOM cilydyae OLIEHHBAIOTCS pa3IMYHbIE XapaKTepH-
CTHUKH paclpeieNieHusi €€ BEepOSTHOCTeH B  3aBUCUMOCTH  OT
pacrosaraeMoi Ha JaTy COCTaBJIEHHs MPOrHO3a THIPOMETEOPOIOrHye-
CKOM MH(MOPMAIIHH.
Ecrmu nnst koHKpeTHOTO BOJOCOOpa 3ajaHa 3a0JIaroBPEeMEHHOCTh
MIOJIy4€HHUSI MPOTHO30B XapPaKTEPUCTHKU PEYHOI'0 CTOKAa, TO KadyecTBO
HCMOJb3yEeMOl METOJIMKHU OMpedeNsieTcs ee norpemHoctoio. [lo aan-
HBIM MEXIyHapOJHOTO MHCTUTYTa MPOrHO3UCTOB, 90 % moTrpebureneit
YKa3aJId TOYHOCTb IIPOTHO30B B KAUECTBE BAKHEUIIETO MOKA3ATENs UX
kadectBa [57].
B nactosee Bpems (pakTopbl, ONPEASISIONIIE TOTPEIIHOCTD MPO-
THO30B U €€ CTPYKTYpPY, HOCTATOYHO XOpoulo u3ydeHsl. [lorpemHnocTts
MIPOrHOCTHYECKOM METOJIMKH OTIpeIeseTCs:
— 3a0JaroBpeMeHHOCTHIO TIPOTHO3A;
— PpeNpe3eHTAaTHBHOCTHIO, OOBEMOM M TOYHOCTHIO HCXOJHBIX
JAHHBIX;

— pacmpezeneHreM HaOIOeHUH B IPOCTPAHCTBE U BO BPEMEHH;

— POJIBI0 METEOPOJOTHYECKHUX JIEMEHTOB M TOYHOCTBIO MX MpO-
THO3UPOBAHUS;

— cneunurkold (GOPMHPOBAHHS W MPOCTPAHCTBEHHO-BPEMEHHON
M3MEHYMBOCTH SIBJICHUS;
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— QJICKBATHOCTHIO U TIOJIHOTOHM OMUCAHUS MPOTHO3UPYEMOTO SIB-
JICHUS WJTU TIPOIIecca;

— PENpe3eHTATUBHOCTHIO MPEAUKTOPOB U BIUSHUEM HEYUYTCHHBIX
(baxTopoB;

— TOYHOCTBIO OIpPEICTICHHUS TTAPAMETPOB METOMKH MPOTHO3a;

— TEXHUYSCKUMH BO3MOXKHOCTSAMHU cOOpa HeoOxoaumon HuHGOpP-
Maruu;

— TEXHUYECKMMHU BO3MOXHOCTSIMU COCTABIICHHS W MEpeauu mpo-
raosa [27, 31, 35, 49, 54].

Bo mMHOTHX citydasx HE0OXOIMMOCTh HCIOIB30BAHHS METEOPOIIO-
THYECKUX MPOTHO30B TMOTOHBIX YCIOBUH Ha TIEepUOJ 3a0JIarOBPEeMEH-
HOCTH THUPOJIOTHYECKOTO MPOTHO3a SBISICTCS €ro HauboJjee ysI3BUMbIM
MectoM [27]. UToOBI pa3aenuTh MOTPEITHOCTH COOCTBEHHO THIPOIOTH-
YECKUX M METCOPOJIOTMYECKUX TPOTHO30B, B PsiJie CIydYaceB MPH OLICHKE
MOTPEIIHOCTH MPOTHO30B PEYHOI0 CTOKA MPEIAracTcs MCIOIb30BaTh
(hakTrgecku HaOIIOMABIINECS B TEPUOM 3a0JIATOBPEMEHHOCTH METEO-
POJIOTHYECKHE AJIEMEHTBI, UCIOJIb3YyEeMbIe MPH COCTABJICHUH KOHKPET-
HOTO TIPOTHO3a — OCAJKH, TEMIIEpaTypy M BIIAXXHOCTh BO3/yXa, CKO-
pocts BeTpa [5, 21, 27, 43, 47].

OnpeneneHue ¥ aHajaW3 TOTPENIHOCTH METOJUKUA THIPOJIOrHYe-
CKOTO TMPOTHO3a TMPEJCTABIISIET OYCHb BaXKHBIH 3Tall ee pa3padOoTKU U
MOCJIEYIOMIEr0 OMEePATUBHOTO HCIOJL30BaHUSA. DTO OOYCIOBJIEHO HE
TOJILKO TE€M, YTO IpPU 3aJaHHON 3a0JIArOBPEMEHHOCTH IOTPEIIHOCTh
MIPOTHO3a SIBJISICTCSI BAKHEHIIIMM TOKa3aTeNIeM ero MpPaKkTUYeCKOH IIeH-
HOCTU. AHaJH3 MOTPEIIHOCTH METOJUKH TIPOTHO3a MTO3BOJISIET BBISBUTH
ee cy1abble CTOPOHBI U HAMETUTH ITyTH €€ COBEPIICHCTBOBaHUS. Pe3yib-
TaThl TAKOT'O aHAJIN3a, BBHIIIOJHEHHBIC JJIi COBOKYITHOCTU METOJIUK TPO-
THO3a PA3JINYHBIX THIPOJIOTHYECKUX XaPAKTEPUCTHK B MpeIeiax melo-
IO peruoHa, MOTYT ONpEACIHTh W OOOCHOBATHL HATPABICHUS T10
COBEPIIICHCTBOBAHUIO CETH THUAPOJOTHYECKMX U METECOPOJOTHUYECKUX
HaOIIIOJICHUI W CHCTEMBI cOOpa M 00pabOTKM THUAPOMETEOPOJIOTHYE-
ckoit mapopmanmu [1, 31, 46].

[Ipu oIlCHKE MOIPEIIHOCTH METOJMK IPOTHO3a PEYHOT0 CTOKA
HEOO0XOIMMO 00paTUTh BHUMaHHE Ha CIIEAYIOIIee 0OCTOSTENLCTBO.

Kak mpaBuiio, 10JIroCpoYHbIe MPOTHO3BI PEYHOTO CTOKA BBIMTYCKa-
IOTCS. OJWMH pa3 B TOJ, a KPAaTKOCPOUHBIE — MHOTOKPATHO, MHOTIA
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€XKETHEBHO B TEUYEHHE BCEro rojia, Ce30Ha, (pa3bl THAPOIOTHIECKOTO
peXumMa peKu WIH JPYTUX ONpPEIEIseMbIX TEXHOJIOIHMEH BOJOIOJIB30-
BaHMs mepuoos [5, 21, 25-27].

UYro kacaercsi CpEeAHECPOUYHBIX MPOTHO30B C 3a0JIaroBPEeMEHHO-
CThIO OT 6—7 1Mo 12—15 cyToK, TO AN HHUX IIEIECOO00Pa3HO BBIAECIUTH
ABC€ BO3MOXKHBIC CUTYallUuu.

1. MeToauka npeaHa3HaueHa ISl BBITYCKa MPOTHO3a XapaKTepu-
CTHKH PEYHOTO CTOKA OJMH Pa3 B TOJl U OTIMYAETCS OT JIOJIITOCPOYHOTO
MIPOrHO3UPOBAHHUS TOJILKO TE€M, 4TO Oyiarojapsi 6osiee ObicTpoMy (op-
MHPOBaHHUIO CTOKA B 3aMBIKAIOIIEM PEYHOM CTBOPE MO3BOJISIET MPOTHO-
3WpOBATh €r0 XapaKTEPHCTHUKY C 3a0JarOBpeMEHHOCThI0 MeHee 12—15
cyTok. llpemmaraemple B MOCIEIYIOMNX TJIaBax MpaBUiia OLEHKH IO-
rpemHocTH, 3G QEeKTHBHOCTH, ONPaBABIBAEMOCTH U TIOIYYEHHS BEPOSIT-
HOCTHOM (POPMBI BBIITyCKa MPOTHO3a JIJISl TAKUX METOJUK TE )K€, 4TO H
JUTS METOAWK JOJTOCPOYHOTO MPOTHO3WpOBaHUSA. B mocnemyromem
HN3JIOKCHUHN TAKHE METOAHUKU 6YZ[YT YCIIOBHO OTHOCHUTBLCA K KaTCropuu
JIOJITOCPOYHBIX MPOTHO30B.

2. Meroauka npeaHa3HayeHa JJii MHOTOKPATHOTO, MHOTJA €¥Ke-
JHEBHOTI'O BBIITYCKa IMPOrHo3a XapaKTCPUCTHUKKU PEYHOTO CTOKAa B TCYHEC-
HHUE BCEro rojia Wiu HEKOTOPOTo €ro Mepuojia U OTIMYAETCS OT KPaTKo-
CPOYHOTO MPOTHO3MPOBAHMSA TOJBKO TeM, 4YTO Onaromapsi Oosee
MeUIeHHOMY (DOPMHUPOBAaHUIO CTOKA B 3aMBIKAIONIEM PEYHOM CTBOpE
MO3BOJISIET MTPOTHO3MPOBATH €r0 XapaKTEPUCTHKY C 3a0JIarOBpEMEHHO-
cTbio Oosiee 5—6 cyTok. [Ipennaraemple B HOCIEAYIOMINX IJIaBaxX MIPaBU-
Jla OTIEHKH MOTPEUTHOCTH, dPPEKTUBHOCTH, OTPABIBIBAEMOCTH H TIOJY-
YEHHsI BEPOSITHOCTHOM (POPMBI BBIITyCKa MPOTHO3a ISl TAKUX METOJIUK
T€ e, YTO U JUIsl METOIMK KPaTKOCPOYHOTO IIPOTHO3UPOBAHUS PEUHOTO
CTOKa. B mocnemyromeM M3I0KEHUH TaKhe METOIWKH OYyAyT yCIOBHO
OTHOCHTLCH K KaTCTOPHUHU KPATKOCPOYHBIX ITPOTrHO30B.

1.2. OnpenesieHue NOrpPelIHOCTH METOIMKH MPOTrHO3UPOBAHUSA
PEYHOro CTOKA

O0OocHoBaHHEe HauboIee MMOAXOAAICTO MMOKAa3aTeyisl NOTPEIIHOCTH
KOHerTHOﬁ MCETOJUKHN MPOrHo3a AOJLKHO YUYUTBIBATHL HE TOJIBKO BO3-
MOXHOCTU MOJYYEHHS OICHKH TaKOI'O IIOKa3aTejsl, HO W HHTECPECHI
HOTp€6I/ITCJIeﬁ JAaHHOI'O IMPOrHo3a.
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[TorpenrHocTs METOAMKHN THAPOIOTHIECKOTO TPOTHO3UPOBAHUS B
LIETIOM OTIPEENIeTCS TeM, KaK B 3aBUCUMOCTH OT COOTHOIICHUS MEXITY

IIPOTHO30M Y XapaKTEPUCTUKU PEYHOTO0 CTOKA W €€ (PaKTHISCKUM
3HAYeHUEM Y ompenesseTcs MOIPEIIHOCTh KOHKPETHOI'O IPOTHO3a
d(Y,Y).

dakTuyeckoe 3HaYeHHe Y COAEP)KUT OIMIMOKY H3MEpeHHs WIH
pacuera (paKTUUYECKOro 3HAUCHHS NPOTHOZUPYEMOM XapaKTEPUCTHKU
peunoro ctoka. CBeleHHS O BO3MOXKHBIX pa3Mepax TaKOH OIIMOKH
conepxarcs B [18, 22, 27, 40]. B psane ciayuyaeB ee BEpOsITHbIE 3HAUECHUS
MOTYT ObITh BechMa OouibliMu. Takasi cuTyalus XapakTepHa JJis
OTIpE/IETICHUS PACXO0/I0B BOJBI Ha IIMPOKHUX PEKax C CHIIBHO 3apocIIeit
MOWMOW WJIM Ha TOPHBIX PEKaX ¢ MHTEHCUBHBIMH PYCJIOBBIMH IIPOLEC-
caM U U3MCHAIOIIHNMUCA KPUBBIMU PACXO0B. HOFpCHIHOCTI) onpene-
JICHHUA q)aKTI/IT-IeCKOI‘O 3HA4YCHUA HpOI‘HO3pr€MOﬁ BCJIMYUHBI SABIACTCS
HIDKHUM TIPEZIEJIOM BO3MOKHOTO 3HAUEHMs MOTPELIHOCTH HMPOTHO3A.
Ecnmu morpemHocTh METOIMKU MPOTHO3UPOBAHUS OJM3Ka K MOTPELIHO-
CTH ompeJieNieHus (HaKTHUECKUX 3HAUYCHH MPOTHO3UPYEMOH BEITMUUHBI,
TO 3TO CBHMIETEIBCTBYET O HELEIeCO0Opa3sHOCTH AaJbHEHIIEro yco-
BEpIICHCTBOBAHUS TaKkoil MmeToauku [1].

IIpu ompeneneHny NOTPEIIHOCTH METOJMKH IMPOTHO3UPOBAHMS
PEYHOI0 CTOKA UCXOIAT U3 TOTO, YTO B XOZ€ €€ MOCJIEAYIOIIEro Npume-

HEHUSI COOTHOIICHHE MEX]y MPOTHO30M Y XapaKTePUCTUKU PEYHOTO
CTOKa M e¢ (DaKTHUECKUM 3HaueHHeM ! COXpaHSeTCs MPHOTU3UTEIHHO
TaKUM JKe, KaKUM OHO ObUIO B MEPHOJ THUIPOMETEOPOJIOTHYECCKIX
HaOJIO/ICHUH, MCIIONB30BAHHBIX MPH IMOCTPOCHUU JAHHOW METOIWKH.
Hcxons W3 3TOro, MOTPENIHOCTh METOJTUKH TIONYyYEHHs MPOrHO3a B
OOBIYHOH JIETEPMUHUPOBAHHOH (hOopMe omnpesensieTcsl Kak MaTeMaTuye-

ckoe oxunanue M[d(Y,Y)], KoTopoe HaxXOOUTCS IyTEM OCPEIHEHUS
nokazarens d(Y,Y) MOrpemHocTH KOHKPETHOTO MPOTHO3a IO BCEM

BEPOSITHBIM 3HAYCHUSAM BennduH Y u Y . JUIs METOXMKH MTOJTy9eHUS
IIPOTHO3a B BEPOSITHOCTHOH (DOpMe HCIONIB3YIOTCs OoJiee CIIOXKHBIC
XapaKTEPUCTUKN COBMECTHOTO PACIpeIeNICHUsT BEPOSTHOCTEH BETUINH
[10, 35, 36, 45, 51, 56].
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B monasmsronieM OONBIIMHCTBE CITyYaeB B OTEYECTBEHHOH M MU-
pOBOfI IMPAKTUKE THAPOJIOTHYCCKUX IMPOTrHO30B HCIIOJIB3YETCA KBajapar
OIMOKU MPOTHO3A!

d(Y,Y)=(Y -Y). (1.1)

JlaHHOe ompe/eNieHHe MOTPEITHOCTH KOHKPETHOTO MPOTHO3a BbI-
TJIAAUT HaI/I6OHCe C€CTCCTBCHHBIM U MAaTEMATUYCCKHU MTPOCTHIM. Ucnonb-
30BaHUE OOJIee BHICOKOW CTENEHH, YeM 2, MOXKET IPUBECTH K TOMY, YTO
Jake ofHa OonpIIas omnOKa MPOrHO3a U3 MHOYKECTBA JPYTHUX B pelIa-
IOl CTENEeHU ONpeNesIUT CyMMapHYIO MOTPEIIHOCTh MporHo3a. [Ipu
Mepexo/ie K MOTPEeIIHOCTH METOIMKHM MPOrHO3a B LIEJIOM TaKOMY OIIpe-

nenenuto GyHkuu d(Y,Y) cooTBeTCTBYyeT Hamboliee MPOCTON U pac-

MIPOCTPaHEHHBI METO/ OIIEHKH MapaMeTpOB JIeKaIlel B OCHOBE METO-
IUKA MOJENTH — METOJ HauMEHBIIMX KBaapaToB. OTKa3 OT TaKoro
MOKa3aTelisl COMPSKEH CO 3HAYUTENbHBIMU TPYAHOCTSIMU MaTeMaTuye-
CKOTO XapakTepa BIUIOTH JI0 HEOOXOIUMOCTH TEPECTPOHKH armapara
MaTeMaTUIECKON CTATHCTUKH.

[Ipy KOppEeKTHPOBKE MPOTHO30B UCIOJB3YETCs caMa OIINOKa Tpo-
rHO3a:

d(Y,Y)=(Y-Y). (1.2)

B3anmnas komneHcanus omrOOK MPOTHO3a Pa3HBIX 3HAKOB TPH-
BOJMT K TOMY, YTO IIPH OCPEIHCHHUH JTAHHOTO [TOKA3aTels 10 J0CTaTO4-
HO MPOJIODKUTEIIBHOMY TIEPUOJy BPEMEHH OH oOpaliaercs B HYJIb
MIPaKTUYECKH TIPH JTFOOBIX aOCOFOTHBIX pa3Mepax OTAEIbHBIX OIMHOOK.
JaHHbIM MOKa3areslb HE MPUMEHUM JJIs OLIEHKHA MapamMeTpoOB MOJENd
WM MPOTHOCTUYECKON 3aBUCUMOCTH. B psine ciydaeB Takoil mokasa-
TeNh TMPUMEHSETCS B METEOPOJIOTHYECKUX U PEXKE THUAPOIOTUYECKHIX
MIPOTHO3aX JIJIsl OIEHKH TOTPENTHOCTH OMpPEIEIICHNs] KaKUX-TO Ba)KHBIX
cpennux 3HaueHuit [17, 25, 42, 51].

B psine myOnukanuii 00CcykIaeTcsi HCIOIb30BAaHUE MOJTYJISL OIIHO-
KH ITPOTHO3A:

dY,Y)=|Y-Y|. (1.3)

IIpu oneHke napamMeTrpoB  UCIOJIB30BAaHME TAaKOI'O IIOKa3aTells
COTPSDKEHO  CO 3HAUYMUTEIBHBIMU  TPYAHOCTSIMHM, KOTOpBIE, OJHAKO,
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MBITAIOTCSA  MPEOJOJICTh Ha 0a3e COBPEMEHHOW BBIYMCIUTEIbLHON
texuuku [44, 48, 52, 55].

Ecnu nipu onpesenieHUH MOTPEIIHOCTH TJIABHOE BHUMAHUE YJIeIsi-
€TCsl TIPOTHO3Y MAJIbIX 3HAYCHHH THUAPOJIOTUYECKON XapaKTePUCTUKH,
HaTpUMep MPH MPOTHO3aX MEKEHHOTO CTOKA, TO MCIOIb3YETCs KBaIPaT
OTHOCHTEILHOM OINOKH:

d(Y,Y)= % . (1.4)

Crenyer y4WTBIBaTh, YTO TPHU IKCTPEMATBHO HU3KUX 3HAYCHUSIX
MIPOTHO3UPYEMOH BEIUYMHBI OH MOXKET NPUHUMATh OYEHb OOJIbIINE
3HAYEHUS JTaXKe IS BITOJIHE XOPOIIIEH METOAUKH ITPOTHO3A.

OtMmedeHHBIH d(DPEKT YACTHIHO CHIDKAETCS MPH HCIOJIB30BAHUH
HECKOJILKO HHOTO, HO TIOXO0KETO IMOKa3aTelIs:

v\ 2
d(Y,I?)=& . (1.5)

Ecau npu onpeneneHuM NOTPEIIHOCTH TJIaBHOE BHUMAHUE YACIS-
€TCs IPOTHO3Y OOJBIINX 3HAYEHUH THIPOIOTHYECKON XapaKTePUCTUKH,
HaIrpuMep IpU MPOTHO3aX MUKA TTOJIOBOIBS WITH MTABOJKA, TO UCTIOIB3Y-
€TcA CIEQYIOLNN M0Ka3aTelb:

d(Y,Y)=(Y-Y)’Y. (1.6)

Crnenyer y4yuThIBaTh, YTO MPU TAKOM IOKa3aTesle MPaKTUUECKU UT-
HOPHUPYIOTCS OIIMOKK MPOTHO3a MPH MAJbIX 3HAUYEHUSIX MPOTHO3HUPYE-
MOM BEJIWYUHEL.

B 3apyOexHBIX U OTEYECTBEHHBIX IMyOJIMKALUAX COACPIKATCS pPe-
KOMEH/JIaLMU K HCIIOJIb30BAHUIO NMPEABAPUTEILHON HOPMAIU3ALMK IIPO-
THO3UPYEMBIX BEJIMYMH M, B YACTHOCTH, K MCIOJIb30BAHUIO CIEAYIOIIe-
ro IMoKa3aTes:

d(Y,Y)=(nY —InY)>. (1.7)

[Ipn HEOONBIIMX OMMOKAX MPOrHO3a OH OJNM30K K IOKAa3aTellio
(1.5). MHOTOUHNCIIEHHBIE TIPUMEPHI CBUICTENBCTBYIOT O TOM, YTO JIOTa-
pUGMHUpOBaHKE TO3BOJSIET C OOJIBIIMM OCHOBAaHHWEM HCIIONIL30BATh
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HOpPMaJIbHOE pacHpeeieHne BEPOSTHOCTEN Ul ONMUCAHUS N3MEHUHBO-
CTH OomKOOK mporHo3a [27, 44, 48, 52, 55]. Ilpumep yaadHOTO MEpexo-
1a K jgorapudMy MporHO3UPYeMOH BETMUUHBI OyIeT AaH B paszaene 9.2.

[Ipy HOpMaTIBHO pacHpeeNeHHbIX TOKa3aTeNsIX OMIMOKH IPOrHO3a
CTAHOBSITCSl IPUMEHUMBIMH MHOTHE 3((EKTHUBHbIE NPOLEAYPbI UX CTa-
THCTHYECKOTO aHanuza [6, 12, 13, 15]. OgHako onTUMaJIBHOCTh CTaTH-
CTMYECKHX PELIeHUH Ui jorapudMa MpOrHO3UPyEeMON BEJIMUUHBI HITH
IUIsL JPYTOro €€ HOPMAJIM3YIOLIEero NpeoOpa3oBaHusl He 03HAYaeT ONTH-
MaJIBHOCTh TOJYYCHHBIX PE3yJbTaTOB JJISI CaMON THIPOJIOTHUECKON
xapakTepucTuku. CienoBaTeNbHO, 11eJIecO00pa3HOCTh HCIOIb30BAHUS
TaKOTO IOKAa3aTessl IPU OLIEHKE BXOASALIMX B METOAMKY NPOTHO3a Ia-
pamMeTpoB HEOOXOIUMO Kaxabli pa3 moarepxknaats. CTpemiienne 00-
JIETYUTH PElIeHre 3a/lad MPOTHO3UCTOB HE JOJHKHO YIIEMIISITh HHTEpe-
Cbl TOTpeOuTeNe TUAPOJIOTMYECKHX IPOTHO30B, KOTOPBIM HYKHBI
IIPOTHO3bI PAcX00B, YPOBHEH BOJbI, BPEMEHH HACTYIUICHHS XapaKTep-
HBIX SBIICHUH THAPOIOTUYECKOTO PEKIMA, a He UX Jorapu(MoB.

[Touck Hambosee 00OCHOBAHHOTO € MPAKTHYECKON TOYKH 3PEHUS

mokazarens d(Y,Y) MOrpemHoCcTH KOHKPETHOTO MPOTHO3a BBIBOIHT

JaHHYIO IpoOJeMy 3a paMKH COOCTBEHHO TEOPHHM T'MAPOJOIMUYECKHX
MPOTHO30B B chepy BOJOXO3SHMCTBEHHBIX penieHuil. [lorpedurenn ox-
HOW W TOH K€ METOJMKHU MPOTHO3a MOTYT OBITh Pa3HBIMH, U KOKIbIH 13
HUX MOKET MEHSTH CBOIO OLIEHKY KaueCTBa IPOTHO3a B 3aBUCUMOCTH OT
KOHKPETHOHN BOJOXO3SHCTBEHHOU cutyammu [2, 18, 23, 27, 33, 44, 46,
50]. B cBsi3u ¢ 9THM HenecooOpa3Ho NMPUBECTU JBa TPUMEPa, B KOTO-

pBIX peub HAET O mporHo3e Y = pacxoja Boabl Y =, mocrynaro-
LIET0 B BOJOXPAHWIHLIIE.

Ilpumep 1

[penynpexaeHne 00 SKCTpeMaTbHO BBICOKMX PacXoaax BOJbI Ha
[IUKE TIOJIOBOJbsI MJIM IaBOJKA TPeOyeT Pe3KOro yBEIMUYCHMs OTHaud
BOJBI B HIDKHUI Obe( ruapoysna [2]. Eciam nmporaos okasancs CHIbHO
3aBbIIICHHBIM, TO HOILO6HI)IG IICﬁCTBHSI OKa3bIBAIOTCA HECOIIPpaBAaHHBIMU
1 MOTYT MPHUBECTH K YBEITUUEHHIO PUCKa Ae()UIINTA BOABI B MOCIEIYIO-
Ui MajaoBOAHBIM mepuoi. OIHAKO, €CIU MPOrHO3 OKA3aJICsS CHUIIBHO
3aHW)KEHHBIM, 3TO MOXKET MPUBECTH K TOpazfo OoJiee TSHKEIbIM U Jake
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KaTtacTpo(UIeCKUM TOCIENICTBUAM. B 00enX cUTyarusx 1eHa ommoOKn
3aBUCUT €€ U OT CTCICHU HAIIOJHCHUA BOJOXPAaHMUIMIIA. HpI/I BBICO-
KOM YpOBHE€ BO/Ibl B BOAOXPAHUIINIIC VA OTpULATCIILHBIC OCIICACTBUA
3aHM)KEHUS 0’KMAAaEMOro pacxofa OynayT Oojiee 3HAUMTEIbHBIMH, YeM
npu HU3KOM. Takum 00pa3oM, ¢ TOUKH 3peHHs JaHHOTO MOTPeOuTeNs, B
nepuoJ MmoJOoBOAbA MW TMEPUOJ MNPOXOKACHUSA IMAaBOAKOB I10Ka3aTCJib
MOTPEIIHOCTH KOHKPETHOIO MPOTHO3a JOJDKEH OBITh aCHMMETPHYHON

¢dbynkmueir d(Y,Y,Z), koTopas mpuHUMaeT 0ojee BBICOKHE 3HAUCHUS

pyu ycaoBuu Y >Y U BO3pacTaer ¢ yBEIMUYEHUEM YPOBHS BOJBI B BO-
JoXpaHunuie Z .

Ilpumep 2

[IpenynpexneHue O 3HAYUTEIBHOM CHIDKEHHH PAacXOJOB BOJBI B
MEXXEHHBII nepuoj TpeOdyeT He3aMeUIMTEIbHOTO Hepexoja K ypes3aH-
HOW oTJadye BOABI B HIKHHUH Obed ruapoysna [2]. Ecnu mporuo3 oka-
3aJcsl CHMJIBHO 3aHM)KEHHBIM, TO IMOJOOHbBIE NEHCTBUS O3HAYAIOT He-
ONpaBIaHHOE CHMIKEHHE Mpous3BoauTeabHOCTH ['DC U BO3MOXKHOCTEH
BOJIONOJIB30BaHMs B HHKHEM Obede ruapoysia. OHAKO, €CII TPOrHO3
0Ka3aJicsi CHJIbHO 3aBBIIICHHBIM, 9TO MOKET MPUBECTH K ropaszio Oosee
TSDKEJIBIM SKOHOMHYECKMM M 9KOJIOTHYECKHM HoTepsiM. B o0eux cuty-
aluiax 1eHa OIIMOKHU TaKKe 3aBHCHUT OT YPOBHA BOABI B BOJOXPAHUIIN-
we. [Ipu HU3KOM ypOBHE BOJbI B BOJOXpaHUIUIIE Z OTpPULIATENIbHBIE
nocieacTBust OynyT Oojiee 3HAYMTEIBHBIMU MPH 3aBBILICHUH OXHIac-
MOTO Pacxoja, NpPH BBICOKOM YPOBHE — IIPHU €ro 3aHIKEHHWU. Takum
00pa3oM, C TOYKH 3pPEHHsI JAHHOTO IOTPEOUTENsI, U B MEKCHHBIN
MepUo] TOKAa3aTesb MOTPEHIHOCTH KOHKPETHOTO MPOTHO3a OJDKEH

ObITh acumMMeTpuyHOW QyHKIHEH d(Y, Y.Z ), KoTopasi TpWHUMAET
GosIee BHICOKHME 3HAYCHUS IIPH YCIOBHH ¥ <Y 1 BO3PACTACT C yMEHb-
LICHUEM YPOBHS BOJIbI B BOJOXpaHWiIHLIE Z .

VCIonb30BaHue aCHMMETPHYHOIO OTHOCHTE/IBHO pasHocTH Y — Y
nokazarens d(Y Y ,Z) TIOTPENIHOCTH KOHKPETHOTO IMPOTHO3a CO3/IAeT

3HAYUTEJIbHBIE MPOOJIEMBI IPU Pa3pabOTKe METOAMKHU MPOrHo3a. Mox-
HO m30€XaTh 3THUX MPOOIEeM W OJHOBPEMEHHO YYeCTh CHEenH(HKY
HCIONB30BaHMsI BOAOXpaHWININA. B mepuos mosoBojps M B HEPUON
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MIPOXOX/ICHUST TIAaBOJIKOB TIPH HazHadeHnW mnokazatens d(Y,Y,Z) cre-

JyeT OpPUEHTHPOBATHCS Ha TOKas3aTenb Buaa (1.6), mpu KOTOpOM TIiaB-
HOC BHUMAaHUEC YACTIACTCA ITPOTrHO3Y OONBIINX 3HAYECHUH pacxonaa BOAKI,
MOCTYIAIOUIEr0 B BOJOXpaHWINILE. B niepuoabl JeTHE-OCEHHEN U 3UM-

Hel MEeXeHU Ipu Ha3HaueHuH rokasarens d(Y,Y,Z) crnemyer opueH-

TUpOBaThCs Ha rokasarenu Buaa (1.4) u (1.5), mpu KOTOPBIX TIaBHOE
BHAMaHHUE YJENsAeTCsl MPOTHO3Y MAaNbIX 3HAYeHWH pacxoja BOJBI,
MIOCTYIAOIIEro B BOJIOXPAHUIIHILIE.

MeTtoauka IporHo3a Kakou-m1u00 XapaKTepUCTHKH PEYHOTO CTOKA
MOJXKET HWCIIOJIb30BaThCS HECKOJIBKUMH ToTpeduTensivu. Kaxmprii u3
HHAX MOKET OIEHMWBATh COOCTBEHHBIA YIIEpO OT OMIMOKH KOHKPETHOTO

IPOTHO3a ¢ TOMOLIBI0 mokasarenst d,(Y,Y), KOTOPbIA MOXKET A0moI-

HUTENIBHO YYWTBHIBATH KaKHe-THOO XapaKTEPUCTHUKU €ro BOIOXO3Si-
CTBEHHOU jesTeabHOCTH. st kaxmoro w3 L morpeOutenell JaHHON
METO/IMKH MPOTHO3a MOJKHO BBECTU KOI(PDUIMEHT g; €ro BOIOXO3sM-

CTBEHHOH 3HAUMMOCTU. B 0TeuecTBEeHHON CUCTeMe BOJIHOTO XO3sMCTBa
y4eT WHTEPECOB Pa3IUYHBIX BOIOIOIB30BaTENEH OCYIIECTBISETCS Ha
OCHOBe MacinTaba MX BOJOXO3SHCTBEHHOH nestenbHOCTH [2, 33]. B
AMEPUKAHCKON CUCTEME YIPaBJICHHsI BOJHBIMU PECYpCaMU YUUTHIBACT-
¢sl IUIaTa 3a MOJIyYEHHE MPOTHO30B MO AaHHOM metonuke [50, 56]. B
pe3yabTaTe mpu pa3paboTKe W MPUMEHEHWH METOIWKHU TPOTHO3a B Ka-
YECTBE MOKA3aTeNsl MOTPEITHOCTH Ka)XJAOro KOHKPETHOTO MPOTHO3a
1Ie1eco00pa3HO MCIIONB30BaTh (YHKITHIO:

d(Y,Y)= iqjdj(y,f). (1.8)

PaccmoTpeHHBIH BbIIIEe TIOX0/A K yUETy HHTEPECOB TTOTpeOuTeneit
THJIPOJIOTHYECKUX TPOTHO30B TP OMpPEJSIIEHUH TOoKa3aTeias uX Io-
IPEIIHOCTH MOKET paccMaTpUBATHCS B KAuyeCTBE HANpaBieHHUs OyIy-
IMX HccienoBaHuid. B Hacrosied padore paccMmaTpuBaeTcs MOKasa-
TEJb MOTPELUTHOCTH KOHKPETHOTO MPOTHO3a, ONpeesieMblil popMynoi
(1.1). On sBasiercst HanboJiee MHUPOKO MCIOJIB3YEMbIM, TIPOCTHIM, YHHU-
BepCalIbHBIM M COOTBETCTBYET JielcTByromeMy HacraBieHunto o ciyx-
0e mporuo3os [21].
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HOFpCHIHOCTL MCTOJUKH AOJI'OCPOYHOro U CPpEAHECPOUYHOTO IIPO-
THO3UPOBaHWA PEYHOr'o CTOKAa C BBIIIYCKOM IIPOTHO3a OAWH pa3 B oA
OIMpeACTIACTCA KaK MAaTCMAaTUUCCKOC OXKXKMUAAHUC KBaapaTa OIIMOKHU exKe-
TOAHOI'O MMPOrHO3a:

V=M[Y-Y)]. (1.9)

[lorpenrHocTh METOJUKH KPATKOCPOYHOTO U CPETHECPOUHOTO MPO-
THO3UPOBAHUSI PEYHOTO CTOKA C €XKEHEBHBIM BBITYCKOM TPOTHO30B B
TEUYCHUE TEpPHOJa IMPOJOIKUTSIBHOCTEIO ' CYTOK OIMPEICIIIeTCS Kak
CpeaHee Ui ATOrO MEpHUoja MaTeMaTHYecKoe OXKUIaHWE KBajpara
OIIUOKY €KEJTHEBHOTO MPOTHO3a Jyist CyToK =1, ..., T :

— LS MO -T O} (1.10)

Takast HOrpemHOCTh MOYKET ONPEAEIIATHCS I BCETO r0d, CE30Ha,
(a3pl THIPOIIOTHUECKOTO PEXHMMa PEKU WM JAPYTHX ONpEACIsieMbIX
TEXHOJIOTHEN BOJIONOJIB30BAHUS IEPHUOJIOB.

B rupponorndyeckux MpOrHO3ax W BOJHOM XO3AKHCTBE MPHHATO
ONEPUPOBATh I10KA3aTENIIMU IOTPELIHOCTH MPOTHO3a, UMEHOIIMMHU Ty
K€ pa3MEpHOCTb, YTO M NPOTHO3UpyeMas BeauurnHa. B cBA3M ¢ 3TUM
IIPH XapaKTEPUCTHUKE TOYHOCTH METONMKH IPOTHO3a CIETYeT HCIIONb-

30BaTh HE BEJIMUMHY V , a €€ KBaJIpaTHbIM KOPEHb vV .

JlomoTHUTETbHOE OOOCHOBAaHHE PAcCMATPUBAEMOIO IOKa3aTeIs
MOTPEIIHOCTH MPOTHO3a AeT aHATU3 YKOHOMUYECKOW 3P PEKTUBHOCTH
THJIPOJIOTHYECKUX TIPOTHO30B.

1.3. DxoHomMuueckas 3(pGeKTHBHOCTH HCMOJIb30BAHNS METOANKH
NPOrHO3MPOBAHMS PEYHOI0 CTOKA

OreHKa PKOHOMUYECKOTO 3 (eKTa OT HCIIOIHF30BaHUS IPOTHO30B
XapaKTepPUCTUK TIOJIOBOJbS TPH PEIICHHH Pa3IUIHBIX BOIOXO03SH-
CTBEHHBIX 3a/lad I03BOJIAET HE TOJNBKO ONPEAENATh 3KOHOMHUYECKH
000CHOBaHHBIE 3aTPAThl HA Pa3pabOTKy M BHEIPEHHE PA3IUYHBIX MPO-
THOCTHYECKHUX METO/MK, HO M Ha Pa3BUTHE CUCTEMBI THPOJIOTHYECKOI0
MOHUTOpUHIa B 1eioM. OIHOBPEMEHHO MOSBISAECTCS BO3MOYKHOCTh
YUNATBHIBATh CIEIU(PUKY HCIIOIB30BAaHUS TOW WJIM MHOM MPOTHOCTHYE-
CKOM METOIVKH B PEIIEHHH KOHKPETHBIX BOJIOXO3SMCTBEHHBIX 33134
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YK€ Ha CTaguM ee pa3padOTKU M OLIEHKU ee MapaMeTpoB, MPH ee Mpo-
BEpPKE U OLEHKE €€ IMOTPEHIHOCTH U NPAKTUYECKOW MPUMEHUMOCTH U
Ipu BEIOOpE ONTHMAIBHOTO BapHaHTa BBITYCKa IIPOTHO30B B ONEPaTHB-
HoM pexkume [1, 28, 33, 43, 50].

B nambosnee obmmeM cirydae 3a1ada SKOHOMUYECKH 3(()EKTHBHOTO
U DKOJOTMYECKH 0E30IacHOTO MCIOJB30BaHMS BOIHBIX pecypcoB (op-
MYJIIPYETCsl KaK IIOMCK ONTHMallbHOro Habopa U, Takux mapaMmeTpoB

BOJIOXO3SIICTBEHHOTO PELICHHUS, KOTOpble, HEe Hapyllas TpeOoBaHUN
9KOJIOTHYECKOH 0e30MacHOCTH, 00eCleunBalOT MaKCUMalIbHO BO3MOX-
HbII sxoHOMMYecKkuit ekt E(U,) OT BOIOXO35AICTBEHHOMN HesATelb-

HocTU. OH ONpesenseTcs ¢ yU4eTOM IUIaThl 33 BOJOMNOIb30BAHUE, 3aTPaT
Ha OXpaHy BOJHBIX PECYPCOB U BO3MOXHOTO yIepOa OT ONacHbIX THA-
poJIoruuecKkux SBICHUN. B psje cilydaeB paccMaTpUBAETCS TOJIbKO
MHHHMMM3ALUSA 3aTpaT HAa OXPaHy BOJHBIX PECypCcOB, HAIpUMeEp Ha
OYHMCTKY CTOYHBIX BOJ, UJIN ymep6a OT OIIACHBIX HpOSIBJIeHI/Iﬁ TUAPOJIO-
FHYECKOTO PEKUMa BOJHOTO OOBEKTa, HAPUMEP OT OMAcCHO BBICOKHX
[I0JIOBOMI M NMAaBOJKOB. Takyro 3agady MOXXHO (hOpMyJIMpOBaTh Kak
nouck Makcumyma ¢yHkumn — E(U). B crpanax ¢ pa3BuToil pbIHOY-

HOW 3KOHOMHKON METOJbl ONPEAEICHHUS NIEPEUUCICHHBIX BBILIE SKOHO-
MHYECKHX TOKa3aTeJed JO0CTaTOYHO pa3paboTaHbl W IMPOKO BHEIPS-
res [2, 27, 39, 41]. Haubonee npoctomMy y4eTy MOIIAaETCs CTOUMOCTh
BeIpabaTeiBaeMoii ['DC aeKTpodHEpTHH TPH OLIEHKE SYKOHOMHUYECKOTO
a¢dekra OT peryIupoBaHUsl PEYHOIO CTOKA BojoxpaHwuiuiiem [2, 37].
Crnoxxnee 000CHOBaTh MmTpadHbIe CAHKIMA 32 JOMYIIEHHBIA Je(QUInT
BOJIBI, HapylleHHe TpeOOBaHMN pPa3NMYHBIX BOJONOJIL30BATEICH U
yiepO OT ONacHbBIX MaBOAKOB M TMONOBOAMNA. TpyaHee BCero SKOHOMH-
YECKOIl OLICHKE MOAJAIOTCsl yrpo3bl OE3011aCHOCTH HACEJECHUSI U Hapy-
LICHUS] 9KOJIOTHYECKUX M CAHUTAPHO-3HIEMHOJIOTHUECKUX TpeboBa-
Huii [2, 33].

BnusHue HeympaBisieMbIX MPUPOJIHBIX MPOLIECCOB YUUTHIBAETCS
ITyTeM HCIIOJIb30BaHus cpeqHux 3HaueHni £ (U) , MUHIMaIbHBIX Bepo-

ATHBIX 3HaueHud FE(U) wWim MakCUMajbHBIX BEpPOATHBIX 3HAUYCHHN
—E(U) . B cBsi3u ¢ 3TUM B TIOCIIEIYOIIEM H3JI0KEHUH PacCMaTpUBAET-
Csl TOJILKO MOMCK yclIoBHOTO Makcumyma ¢yukiuu E(U) , korga oopa-
3ytomye BekTop U mapameTpsl BOJOXO3SHCTBEHHOI'O pELICHHs He
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BBIXO/IAT 32 PaMKH THAPOIKOIOTHYECKOTO MOTEHINATa BOJIOOIb30Ba-
uus [33].

PaccmotpumM cutyanmro, Korma SKOHOMHYECKHH 3¢ (deKT oT wuc-
M0JIb30BAHUS BOAHBIX PECYPCOB HEKOTOPOI'O BOJHOIO 0OBEKTA U 3alllH-
THl OT OIACHBIX T'HIPOJOTUYECKHX SIBICHUH B TEYEHHE DPACUETHOTO
MepruoJia 3aBUCUT OT XapaKTEPUCTHKH PEYHOTro CToKa Y M, clenoBa-
TenbHO, BhIpakaercss ¢ynkmmedt E(U,Y). Ecnu Ob1 mpu npuHsTHH

ompezensseMoro BekTopoM U BOZOXO3SHCTBEHHOTO PELICHHS 3HAUCHHUE
Y Owwio Obr m3BeCcTHO, TO hyHKIMSA E(U,Y) Obuta Obl 3amana TouHO. B

paMKax THAPOIKOJIOIMUECKOr0 MOTEHIMAIa BOAOIOIb30BaHNs ObUIO Obl
HalleHo TOYHOe onTHMasibHOE pemeHue U,, mpu KOTOpoM (YyHKLUS

E(U,Y) nocturaet cBOero MakCHMMajbHOIO 3HauyeHus. Eciau mpu om-
TUMU3ALUN BOJOXO35IIICTBEHHOTO pEIIeHUs] 3Ha4YeHHe Y HEU3BECTHO,
TO OHO 3aMEHSIETCS MPOTHO30M Y . Takum 0o0pa3om, B pealibHOl cuTya-
UK aHaJM3UpyeTCs MpuoImKeHHoe 3Hadenne Gynkmmn E(U, }7) U B
3aBHCHMOCTH OT NPOTHO3a Y OMNpEIENsercs NPUOIIKEHHOE OITH-
MaibHOE pemienue U, .

Omnbka NporHo3a NPUBOIUT K TOMY, UYTO IPH Pa3IMYHBIX 3HAYeE-
nusix U dynxmmn E(U,Y) u E(U, Y ) MoryT He coBnaaark. CnenoBa-
TeJIbHO, IPUONMKEHHOE pemenne U, MOXKET OTIMYaThCs OT JEHCTBH-

TenbHO onTtuManeHoro U,, mpu xotopom E(U,Y) pocruraer

0>
Makcumyma. Pakrtudeckuii skoHoMuueckuii sddexr E (U, ; ,Y) ot
NPUHSTOTO Ha OCHOBE IIPOrHo3a Y pemrenns U » OY/IET MEHBIIIE CBOETO
makcumyma E(U,,Y). B pesynbrate oOpasyercs HEIONOIy4eHHAs
pHOBLTH

HIl= EWU,,Y)-EU,,Y). (1.11)

DTy CUTyalUIO HATJISIAHO WLTIOCTpUpyeT puc. 1.1.

B kax1oM KOHKpPETHOM cllydae pa3mMep HeJONOJyYeHHOH MpuobI-
mu HII ompenensercs ommuOKOM NpOrHO3a M CTETEHBIO BIHMSIHUS 3Jie-
MEHTa THJIPOJIOTHYECKOT0 PeXMMa BOJHOIO 00bekTa Y Ha (YHKIHUIO
E(U,Y) [33]. [Ipu OTCYTCTBHH CHCTEMaTHYECKOH OMMOKH MPOTHO3a

pa3HoOCTh Y —Y MOXKHO paccMaTpuBaTh KaK CIy4ailHYHO BEJIMYHHY C
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HYJIEBBIM MAaTeMaTHYeCKUM OKHIAaHWEM U JHUCIIepCHeH, paBHOMN
V=M[(Y -Y)’]. Matemarnueckoe oxumaanue pasunocru E(U,,Y)—
E(U,,Y) 1o pacrpe/eeHuI0 BEpOSTHOCTE Bemuunbl ¥ u Y omnpe-

JemsIeT CpeiHee 3HaueHNe Hel0NOoayYeHHOM npubsm M, .

E

HIT

-

*

s Uy U

Puc. 1.1. Onpenesenne Heponoay4eHHoi npuosiu HIL.

B nensix ynpoIieHust npenoioknM, YT0 BOJIOXO3SIMCTBEHHOE pe-
LICHUE OIpEIeINsieTCs BCETO0 OAHOM BEIMYMHONW — 00BEMOM IOIMYyCKa
BOJBI M3 BOJOXPAaHWIHINA, 00ReMOM BoI03a00pa WIM cOpoca 3arpss-
HSIOMIMX BEIECTB U T. A. B aToM cimywae U — ckaisipHas BEIMYUHA.
Paznoxus ¢yskumio E(U,Y) mo dopmyne Teinopa B OKpecTHOCTAX

9TOW TOYKH M OTPAHMYHUBIIKMCH TIEPBBIMH JBYMsI CJaraeMbIMH, IOJTyYa-
€M MPHUOJMKEHHOE BBIPAYKCHUE JIJISI CPEJIHETO 3HAUCHUS HEJIOTIOTYYCH-
HOM IpHOBLTH OT OIIMOOK MTPOTHO3a!

_LEL WU, P
" 2|E] L (U,.Y)|

rae £}, (U,,Y) — Bropas yactHas npoussoinas ¢pynkiuu E(U,Y) 1o

v, (1.12)

Bemmunbae U; E[ ,(U,,Y) — ee Bropas CMeIIaHHas NPOU3BOJHAS II0
nepemenselM U u Y B Touke (U,,Y).

@opmyna (1.12) moxa3eiBaeT, 4TO CpelHee 3HAUCHUE HEIOTOIy-
YEeHHOU HpI/I6I)IJII/I MOXHO CUUTATh IMPONOPHUOHAIBHBIM IMOIPEHIIHOCTHU
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MPOrHO3a V, eclii 3Ty MOTPelIHOCTh onpenessate mo ¢opmyne (1.9)
KaK cpellHee 3HaueHHe KBajpara OMIMOKU MporHo3a. Takum oOpa3om,
MIPU ONPECTICHUN YKOHOMHYECKOTO yiepba OT ONIMOOK THAPOIOTHYE-
CKHX TPOTHO30B B BHJIE CPEIHEH HEIOTONydeHHOW MPHUOBITH (UTypH-
pyer HauboJiee paclpOCTPAHECHHBIA M BHIOPAHHBIN B Ka4€CTBE OCHOB-
HOTO TI0Ka3aTeNb IMOTPENIHOCTH TPOTHO3a — CpeAHee 3Ha4YCHHE
KBaJ[paTa ero OmmOKH.

[Ipu ucnonp3oBanuu 0oJice COBEPIICHHON METOJMKHU MTPOTHO3UPO-

BaHUsl PEYHOTO CTOKA C MEHbIIEW MOrpenIHOCThI0 MporHo3a V<V
HEZ0TMOoydYeHHasl MPUOBUTh OT OIMIMOOK TIPOTHO3a B CPETHEM CHU3HTCS
Ha BETTUIHHY, TPHOIMKEHHO BBRIpaKaeMyto (hOpMyIIoif:

2
~ [EL';,Y(UO’Y)] g 1.13
HIT "~ " (V_V)- ( . )
2| Ejy (U, 1)
Omnpenensemoe TakuM 00pa3oM CHH)KEHHE HEIOMONyUYCeHHOW MpH-
Obutn AM ,,, 3ajaeT BEpXHUH Tpeaen Uil SKOHOMHYECKH 0OOCHOBAH-

HBIX 3aTpaT Ha pa3paboTKy OoJiee COBEPIICHHOW METOANKH.

B oOmem ciaywyae mpu CpaBHEHHMHM CYMMAapHOH 3KOHOMHYECKON
3¢ (HEeKTUBHOCTH abTEPHATUBHBIX METOJUK TPOTHO3UPOBAHUS CHHKE-
HHUE HGJIOHOJIy‘IGHHOfI HpI/I6I)IJ'II/I OT HMX HCIIOJb30BaHHUA HCO6XOJII/IMO
CPaBHHMBATh CO CTOMMOCTBIO MX pa3pabOTKH, MH()OPMAIMOHHOTO 00ec-
MeYeHUs U TPUMEHEeHUs. B pse cirydaeB SKOHOMUYECKH OMPaBIaHHBIM
MOXET OKa3aThCsl MEPEX0a K MEHee TOUHOM, HO OoJyiee MEeIeBO METo-
IUKE.

Jlrobast MeToaMKa MOMy4YEHHsI THIPOJIOTHYECKOrO MPOrHO3a OCHO-
BaHA Ha y4YeTe 3aBHCHMOCTH MPOTHO3UPYEMOU BEIIMYMHBI OT XapaKTe-
PUCTHK OIpEaeNsIomuX ee GakTopoB. Takol MPOTrHO3 MOYKHO Ha3BaTh
YCIIOBHBIM. AJIBTEPHATUBOM €My MOXET CIYyXHUTh Oe3yCIIOBHBIN
MIPOTHO3, TP TIOJIYYEHUH KOTOPOTO YUYWTHIBAIOTCS PETPOCIEKTUBHBIC
JTAHHBIC MHOTOJICTHUX HAONIOACHWH 32 TPOTHO3HPYEMOW BEITHMYUHOMN.
[IponsBoauTes craTUcTUYECKas OLIEHKA CPEHEro 3HaYeHUsI 3TOM Beln-
YHHBI WM €€ U3MECHEHHs 3a Mepro/] 3a0J1aroBpeMEHHOCTH IPOTHO3a Ha
OCHOBC TaHHBIX MHOTOJICTHUX THAPOMETPUICCKUX Ha6JIIOJIeHI/II>'I.

Jns OJNroCpoYHBIX U HEKOTOPBIX CPEAHECPOYHBIX IIPOTHO30B
B KayecTBE TaKOW O€3yCIIOBHOW allbTepHATHBBI PACCMATPUBACTCS
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KIIMMATHYECKUH TPOTHO3, MPH KOTOPOM IPOTHO3WpYyeMas BEINYHHA
3aMEHSIETCST e MHOTOJIeTHEH HopMoit [21, 25].

JU1g KpaTKOCPOYHBIX M HEKOTOPBIX CPETHECPOUYHBIX MPOTHO30B B
KauecTBe TaKOW OE3yCIIOBHOHM allbTEPHATHUBBI PACCMATPHBACTCS WHEP-
[MOHHBIN TPOTHO3, TIPU KOTOPOM TIPOTHO3WpYyeMas BETMYHHA 3aMEHS-
eTCsl €€ M3BECTHhIM 3HAUEHHWEM Ha JIaTy COCTaBJIEHUS MPOTHO3a C MO-
MpaBKOMl Ha ee cpeldHee HM3MEHEHHE B TEUCHHE Iepuojaa 3abiaro-
BPEMEHHOCTH TporHo3a [21, 26].

B ycnoBusix oTCyTCTBHSI METOIMKH MPOTHO3WPOBAHUS XapaKTepu-
CTHKH PEYHOTO CTOKa C HEOOXOTUMOMN JIJIsl IPUHATHS BOJIOXO3SHCTBEH-
HOTO pelIeHns 3a0JIarOBPEeMEHHOCTHIO HITH TIPH OTKa3e OT €€ MPUMEHe-
HHAS MOTYT HWCIIONB30BATHCA KIMMATHUCCKUA WIW WHEPIHMOHHBIN
MIPOTHO3, CpeJJHee 3HAUEHHE KBaJpaTa OMIMOKH KOTOPOro 00O03HAYMM
uepes V.

[IpuHMaemMoe Ha OCHOBE ATOW OE3yCIIOBHOU ajlbTepHATHUBHI BO-
JIOXO3SIICTBEHHOE pellieHNe TakKe OyJeT HeONTHMAIbHBIM U TPUBEICT
K HEJOIOIY4YeHHOH PUOBLTH, CpeJHee 3HAUCHUE KOTOPOH OIpe/ensieT-
s hopmystoit (1.12) mpu 3ameHe NorpemHocTy V' Benuuunoi V.

VBenuyeHne HeNONOIY4YEHHOH NPHUOBUIM B pPE3yJbTaTe 3aMEHBI
METOIUKH ee 0e3yclIOBHOM anbTepHaTuBOi AM ,, NPUOIUKEHHO BbI-

pakaercst Gpopmyioii (1.13) mocne 3ameHsl B Hell pasHoctu V —V pas-
HOCTBIO V, —V . IlpuMeHeHne pacCMaTpUBaAEeMON METOAUKU IPUBOIUT

K CHH>KCHUIO HC,ZIOHOJIy‘-IGHHOﬁ HpI/I6BUII/I, €CJIN BBINIOJHACTCA HCPABCH-
ctBO V' <V,.

Hcnonp3oBaHre METOAMKHM MPOTHO3WPOBAHUS PEYHOTO CTOKA MO-
JKET CYMTAThCS OTPaBIAHHBIM, €CIIH ATa METOJIMKA TOuHee 0e3yCIOBHO-
ro TPOrHO3a. DTO MOATBEPXKIACT MPABUIBHOCTh TPUHITOTO B OTEYe-
CTBEHHOW  TMIPOJIOTHM  TOAXOAAa K  OLCHKE MPUMEHUMOCTH
(3pheKkTHBHOCTH) METOAUKH TPOTHO3UPOBAHUS Ha OCHOBE COOTHOIIIC-
HUSI MEXKJy €€ MOI'PEIIHOCTHIO V' M HOIPEeIIHOCTBIO V, KIMMaTHYeCKO-
r'0 WIM HHEPLUOHHOTO Mporxo3a [5, 21, 25-27].

C nmpyroi CTOPOHBI, OTKa3 OT MPOTHO3MPOBAHUS XaPaKTEPUCTHKH
peYHOro cToKa Y TPHBOAUT K DKOHOMHH CPEJICTB Ha pa3paboTKy Me-
TOJIMKU MPOTHO3a U ee WH(pOpMAIOHHOe obecrieueHue. B yacTHOCTH,
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OTKa3 OT IPOTHO3UPOBAHMSA IIOJOBOJbS II0O3BOJIAET OTKA3aTbCs OT
MapUIPYTHBIX CHETOMEPHBIX CHEMOK IPU OTCYTCTBUHU YIPO3bl Hacese-
HUIO B CBS3M C BO3MOXKHBIMHU HaBoJHEHUsMH. CienoBaTenbHO, MOKa3a-
Tesib AM ,;, CHUXKEHUSI HEJONIOJYyUYEHHOW MpUObUIN 3a CUET HpPUMEHe-

HUS METOAWKH TPOTHO3MPOBAHWS JOJDKEH  CpPaBHUBATBCS  CO
CTOMMOCTBIO 3TOTO NpUMEHeHus. Eciin cTOMMOCTh METOJIUKHU NpEeBOC-
XOAWT CHM)KEHHE HEIOMONYYEHHOW NPUOBUTH OT €€ HCIOJIb30BaHMS,
9KOHOMMYECKH LIeJIECO00Pa3HO OT HEEe OTKA3aThCsl.

B nocnenyromux riaBax HU31araroTcsi peKOMEHAIUU 110 OLIEHKE U
aHaAJIN3y MOTPEUIHOCTeH METOAMK TMPOTHO3HPOBAHMS PEUYHOTO CTOKA,
KOTOpbIe onpeneisitorest popmysoi (1.9) npu BbIIyCKe TOATOCPOUHBIX
Y CPeAHECPOYHBIX MPOTHO30B OJMH pa3 B rox, u ¢opmyroii (1.10) npu
€KEeTHEBHOM BBIITYCKE KPATKOCPOUYHBIX U CPEHECPOUHBIX NMPOTHO30B B
TEUYEHHE HEKOTOPOTO MepuoAa. DTH PEKOMEHAALMH MOTYT OBITh HC-
[I0JIb30BAHBI U1l OLCHKH M aHajuu3a 0oJiee CIOXKHBIX IOKa3aTeel Mmo-
IPELTHOCTH TUAPOJIOTUYECKUX IPOTHO30B, B KOTOPBIX YUYUTBIBAIOTCS
HWHTEPECHl MX KOHKPETHBIX MOTPEOUTENeH U PelaeMbIX C UX ITOMOIIBIO
BOZIOXO3SIICTBEHHBIX 3a/1a4.
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I'JIABA 2

OINEHKA IIOI'PEHIHOCTHU METOJUK
JOJI'OCPOYHOI'O ITPOI'HO3UPOBAHUA
PEYHOI'O CTOKA

2.1. O0mue NPUHIUNBI OLIEHKH MOTPelIHOCTH
A0JrOCPOYHBIX IPOTHO30B

[lorpenrHocTs V' METOIUKHM JOJITOCPOYHOTO HITH CPEITHECPOTHOTO
MIPOTHO3UPOBAHMS XaPAKTEPUCTUKH PEIHOTO CTOKA OMpenemsieTcs Gop-
myJoi (1.9) B Buae MaTeMaTHUeCKOro OXKUIAHUS KBaIpaTa OTKIOHCHHS

(aKTHYecKOro 3HaUeHHs Y STOH XapaKTepHCTHKH OT ee MporHosa Y,
KOTOpBI BbITycKaercsi ofuH pa3 B roja. CormacHo HacraBienuto 1o
CJIy)K66 MPOrHO30B [21], ans aHanM3a MOTPENIHOCTH UCIOIb3YeTCs P

Y - Y] yeees ¥ — Y omrOOK MPOBEPOUHBIX MPOTHO30B 3a 1 JIeT. B kaye-
CTBE OLIEHKH TMOTPEIIHOCTH METOUKH HCIIOJIb3YETCs 0Ka3aTeNb

S = e k);(Y'_Y) wm S = 2.1)

rae k — 4ucio mapaMeTpoB, BXOIAIIMX B (OpMyJy MOJIydeHHs Ipo-

THO3a Y W pacCYUTAHHBIX MO0 MACCHBY MHOTOJIETHUX THAPOMETEOPOIIO-
THYECKHX HaONIOJICHUH 32 MPOTHO3MPYEMON BEIWYMHONW U XapaKTepH-
cTukaMu (QaxkrtopoB ee QopmupoBanus [21]. Ecnu B mpoBepsiemoit
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METOAMKE MPUMEHSIOTCS rpaduuecKue NOCTPOCHUs, TO YUCIO Kk orpe-
JeNsieTcs COrJIacCHO MPaBMILY: JIMHEHHBIA Tpaduk 3aBHCUMOCTH Y OT
OJTHOTO TIPEIUKTOPa COOTBETCTBYET OLIEHKE k =2 mapaMeTpoB, rpaduk
napaboIn4ecKoro, 3KCIIOHEHIMATBHOTO WU JOrapu(MUUECKOro BUAA
COOTBETCTBYET OLIeHKe k =3 mapameTpoB u T. a. [21, 31].

Kak npaBujIo, MCMONb3yeMblil Ul MOMydeHHs OUEHKH S° psj
omurOOK MPOBEPOYHBIX MPOTHO30B OEpeTcsl U3 TOTO e MacCuBa JaH-
HBIX, HA OCHOBE KOTOPOro Obla MOCTPOCHA MpoBepsieMas METOAMKA.
Bribop cocTaBa mpeauKTOpoB U BuAa (HOPMYJIbI MOIyUYEHHs MPOTHO3A,
OLIEHKa €€ MapaMeTpOB WM MOCTPOCHHE Ipa)nuecKuxX 3aBUCHUMOCTEH
OCYHIECTBIISUIMCH TAKUM 00pa3oM, YTOOBI MHHUMHU3HPOBATH PACXOXKIE-
HHUA MeXIy (aKTHYECKUMHU Y, W NPOTHO3UPYEMBIMH )7 3HAYECHUSIMU

XapaKTepPUCTUKU PEUHOIO CTOKA IIpH 7 = 1,..., 7.
CrnenuanuctaM B 00JacTU THAPOJIOTUYECKUX MPOTHO30B XOPOILIO

M3BECTHO, YTO MOJIyYCHHAs Ha 3aBHCHMOM Marepuajie OueHka S : cy-
IIECTBEHHO 3aHMKAET peajbHYI0 MOTPEIIHOCTh MPOBEPSIEMONH METOIU-
KU. OTO 00YCIIOBJIEHO TE€M, YTO OHA XapPAKTEPU3YyeT TOJIBKO OCTATOUHYIO
JUCTIEPCHI0 G~ 3aBUCHMOCTH MPOTHO3MPYEMOI BeNMYMHBI Y OT HC-
MOJIb3YEMBbIX MGTOZ[HKOP'I MMpEAUKTOPOB. DTa ocTaTro4yHas aucnepcus
CBSI3aHa C JIUCTIEPCHEN G TIPOTHO3UPYEMOM BETMUHMHBI COOTHOIIEHUEM:

5= c’(1-R%), (2.2)

rae R — KOppensiMOHHOE OTHOIIEHHE, KOTOPOE XapaKTEPHU3yeT CTe-
MeHb 3aBHCHMOCTH TPOTHO3UPYEMON BEITHMYMHBI OT HCIIOJIB3YEMBIX B
METOAMKE TPEJAUKTOPOB U PABHO KOIPPHUIMEHTY KOPPETSIHA MEKIY

(aKTHUECKMMH 3HAUYEHHUSIMHU BEIUYUHBI Y W MX MPOTHO3aMHU Y . Econ
IIPOTHO3 ONIPEJEISACTCS yPABHEHUEM JIMHEMHON perpeccuu, T0 R COB-
najiaeT ¢ MHOKECTBEHHBIM K03 duimentom koppemsiuuu [13, 52, 55].
B TO ke Bpems MOrpemHocTs MPOrHo3a ONPEeIeTCsl HE TOJIBKO OCTa-
TOYHOMN JMCTIEPCHEN G, HO M CTATHCTHYECKON YCTOMYMBOCTBIO CXEMBI
MOJTyYEeHUS TPOTHO3a OTHOCUTEIBHO UCIIOJIb30BAHHBIX JaHHBIX HaOII0-
neHuil. IIpm mpouymx paBHBIX YCIOBHSX 4YeM OOJIbLIE KOJIMYECTBO
YYUTBIBAEMBIX METOJIMKON MPEIUKTOPOB M OOJIbLIE YHCIO Kk Tapa-
METPOB WJIM T'MOYe CHCTEMa OMMCHIBAIOUIMX €€ IpaUKOB, TEM HIKE
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CTaTUCTUYECKasl YCTOMYMBOCTh 3TOW 3aBUCHUMOCTH M OOJIbIIE Pa3HOCTh
MEX/y OCTATOYHOW JHUCIepCHeld NMPOTHOCTUYECKOH 3aBHUCUMOCTH U
MOIPEUIHOCTHIO METOAUKHY IIporHosa [31].

PacxoskieHue Mexly OCTaTOYHON JMCTepcHeil G~ M MOrperIHo-
CThIO METOJMKH MPOrHO3a J MOXKET OBbITh MPOJECMOHCTPUPOBAHA Ha
MIpUMEpe CUTYyalluy, KOT/a JJIs KaXI0To roja Meproja HaOIoIeHIH 1
MIpeoJaraéMoro Mnepuoaa ONepaTHBHOTO HCIOJIb30BAaHUS METOJIUKU
CTOXaCTUYECKasl 3aBUCHMOCTh MMPOTHO3UPYEMOii BemnuuHbl ¥ OT 00-
pasyromux BekTop X MpeIuKTOpOB ONMHUCHIBAETCS JMHEMHON perpec-
CHOHHOU Moienbio. OHa BeIpaxkaeTcsi POpMyYIIOii:

Y =ap(X)*..+ap(X)+¢, (23)

rie ¢(X),..., ¢,(X) — 3aganHble QyHKUMM, BXomimue B (Gopmyiy
BBIIYCKa MIPOTHO3a U OIpeJeNsieMble MOJI0KEHHONH B OCHOBY METOJIUKU
MOJIETIBIO TIPOTHO3UpyeMoro siBierus [ 13, 29].

3a peaKuM HUCKIIOYEHHEM IPOTHOCTHYECKHE 3aBUCUMOCTH COLEp-
JKaT CBOOOJHBIA YiIeH, O0ECHEeUMBAIONIMM OTCYTCTBHE CHUCTEMAaTHYe-
CKMX OIIMOOK mporHo3a. B Takmx cnywasx opHa u3 (QyHKOMH,
Hanpumep ¢,(X), ToxKIecTBEHHO paBHa exunuLe. Kak npasuio, 6osee
aJIeKBaTHOMY M IIOJIHOMY OIHCAaHHUIO MPOTHO3UPYEMOIO SIBICHHS WIIU
mporiecca COOTBETCTBYET Ooublliee YHCIo 00pa3yromux BeKTop X
XapaKTePUCTUK TPOTHO3UPYEMOTO SBIIEHUS, 3a/JaHHBIX HAa MOMEHT
coCTaBJIeHHs TIporHo3a. [Ipu aTom 9ucino k moaeKammx CTaTUCTHYe-
CKOW OIIGHKE MapaMeTpoB METOAUKU 4, ,..., d, Takke Oyaer Ooible.
HeonHo3HaYHOCTE CBSI3U MEXKJY IPOrHO3UPYEMOM BEIMYMHOH Y U
npenuKkTopaMu X XapakTepHu3yeT ciydaitHas Bennunna & . [peamomna-
raercs, 4TOo OHa HE 3aBUCHUT OT NMPEAUKTOPOB U MOJUHUHAETCS HOpMallb-
HOMY pAaclpeAeleHHIO BEPOSATHOCTEM C HYJIEBBIM MAaT€MaTHYECKUM
OKHUIaHueM. PaBeHCTBO MaTeMaTHIECKOrO OKHIAHUS BEIMYUHbL & Hy-
710 obecreynBaeT BO3MOXKHOCTD TTOJTyYeHHs MTPOTHO3a 0e3 CUCTeMaTH-
4yeckoi omuoOku. Jlucrnepcust BenuunHbl § paBHA OCTATOYHOMW JUCIIEp-

CUM G, KOTOpas XapaKTepU3yeT HEOIHO3HAYHOCTb CBSI3H MENKILY
MIPOTHO3UPYEMOM BeIMYUHONW Y W 00pa3ylomMMu BEKTOp X Mpenuk-
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Topamu. B nanHoMm ciydae B (hopmyse (2.2), onpenensomeil CooTHO-
IIEHHE MEXAy O M JUCIEpCHell &~ ITIPOTHO3UPYEMOi BEJIUYHHBI,
KOPPEISIIIMOHHOE OTHOIIEHHE R COBMAaJaeT ¢ MHOXKECTBEHHBIM KOA(-
(UIMEHTOM KOppEsIMKA 3aBUCUMOCTH Y OT 3aJaHHBIX (YHKIUH
@, (X),..., ¢,(X). Kpome Toro, mpesnosaraercs, 4ro COOTBETCTBYIO-

IMHEC pa3HbIM I'0JiIaM 3HAYCHUA BCIIMYNHDBL & HC 3aBUCAT APYT OT ApyTa.
HapaMGTpBI MCTOAUMKH ap,..., a OLCHHUBAIOTCA MCETOAOM

HaUMEHBIIINX KBAJIPAaTOB 110 BCEM MMEIOIIMMCS 32 /1 JIET JaHHBIM THJI-
POJIOTMYECKUX M METEOPOJIOTHYECKUX HAOIIOACHUH, KOTOpbIE OIpere-
JSIOT 3HAYEHHS TIPOTHO3UPYEMON BEITMYMHBI U €€ MpeTuKTopoB. Ilomy-

YEHHBIE METOJIOM HAMMEHBIIMX KBaJPATOB OIEHKU MApaMETPOB d, ,...,
@, IUTA KaXI0TO rojia i ONpENENAIOT IIPOTHO3 XapaKTEPUCTHKH PEYHO-

ro cTOKa Y, B 3aBUCHMMOCTU OT COOTBETCTBYIOLIEIO 3TOMY IOy 3Haye-
HUS BEKTOpa MPEIUKTOPOB X, B BHUIE:

Y =ap(X)+.. +ap(X). (2.4)

i

COOTHOLIGHHE MEXKIy OCTATOUYHOI JMCIepcHeil 6> M MOrpeuHo-
CTBIO TIPOTHO3a }/ ONHCBHIBAETCS ypaBHEHHEM:

v=g 1 k22 e (2, (2.5)
n—k—1 n—k-1

OnyOnukoBanHas B [30] ¢popmyia (2.5) mokasbiBaeT, 4To C pOCTOM
yucia k mapamMeTpoB, KOTOPBIA HE COIMPOBOXKIACTCS JIOCTATOYHO

OBICTPHIM YMEHBIIEHUEM OCTATOYHOM JWCIepcMH G- 3a cueT Oolee
MIOJTHOTO ¥ aJeKBAaTHOTO OIMCAHUsI IPOTHO3UPYEMOTO SIBJICHMS, IO-
TPEITHOCTH MPOTrHO3a OyAeT ObIcTpo Bo3pacTaTh. VIMEHHO 3TUM 00bBsIC-
HSIETCS TOT M3BECTHBIA (DaKT, YTO TMPH MPOBEPKE HA HE3ABHCUMOM Ma-
Tepuasne Ooyiee TMPOCTbIE, HO CTATUCTHYECKH YCTOMYMUBBIE METOJUKU
MPOTHO3a MOKA3bIBAIOT 00Jiee BHICOKYIO TOYHOCTh, YEM METOJUKH, OC-
HOBaHHBIC HA BEChbMa ITOJHBIX M aJICKBATHBIX MOJIEISIX, HO TPEJIoia-
Taromue OIEHKY OOJBIIIOTO Yncia mapaMmeTpos [27, 31, 46, 54].
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WUcnonp3oBanue OILICHKH SZMO)KCT IMPUBOAWTL K HEIIPABUJIBHBIM
BbIBOJAAaM B MPOLECCE MOUCKA ONITUMAJIBHOI'0, OKOHYATCJIIbHOI'O BapuaH-
Ta METOAWKHU. YBEIMYCHHE YUCIa Kk TapaMeTpoB ATOW 3aBUCHMOCTH
MI03BOJISIET HE TONBKO CHEaTh ee Ooiiee aJeKBaTHOU (haKTUUECKOH 3a-
BUCUMOCTH Y OT KOMIIOHEHTOB BEKTOpa X , HO M YBEIWYHUThH KOJIHYE-
CTBO YUUTBIBAEMbIX METOANKOM NpenIuKTOpoB. B pesynbraTe cranmapr-
Has OIEHKA MOrPEIIHOCTH TPOTHO3a Ha 3aBHCMMOM Marepuane S’
Bcerja OyJieT MIaBHO CHUXKATLCS C pocToM k . B TO ke Bpems morper-
HOCTh TIPOTHO3a V' OyzeT BO3pacTaTh C pOCTOM k TIOCJE JOCTH)KEHUS
MHHAMyMa TIPA €T0 ONTUMAIBHOM 3HAYCHUH. ODTO IEMOHCTPUPYIOT
cxemarnieckue rpaduku Ha puc. 2.1.

K

1 2 3 4 5 6 7 8 9 10

Puc. 2.1. Cxematnyeckue rpapuky H3MeHEHH OJY4CHHOI HA 3aBHCH-
MOM MaTepHaJje NOrPelIHOCTH NPOrHOCTHYECKOH 3aBUCHUMOCTH S

U (aKTHYECKOIl MOrPENIHOCTH MPOrHoO3a '}/ ¢ pocToM Yucia k
OlICHUBaeMbIX apamMeTpos [17].

Hwxe npuBoasTcsa 4eThipe METOa MoJydeHus Oosee 000CHOBaH-
HBIX OIIEHOK MOTPEIIHOCTH JIOJTOCPOYHBIX IMPOTHO30B PEYHOIO CTOKA.
B sTux Meromax mpeanonaraercst OTCYTCTBHE KOPPEISILUKA MEXILy uJie-
HaMH psifa OMIMOOK MPOBEPOYHBIX MPOTHO30B. J{JIsi METOIUK JOJro-
CPOYHOTO MPOTHO3MPOBAHMSA PEUYHOrO CTOKA JAaHHOE MPEATNOJIOKEHNE,
KaK IIPaBUIIO, BEIMOIHSETCS. OHAKO BO3MOKHBI HCKITIOUEHUSL.
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CrarucTuueckass 3aBUCUMOCTb MEXKIY OIIMOKAMH IPOBEPOYHBIX
MIPOTHO30B 3a pa3HbIe U TPEXKJE BCETO CMEKHBIE TOJIBI MOXKET OBITh
o0ycioBJIeHa aBTOKOppEIsIMel MHOTOJETHUX KoJieOaHWi MpOrHO3HU-
pyemoii BennuuHbI U ee hakTopoB. OHA MOXKET OBITh OCOOCHHO 3HAYH-
TEJILHOW IIPU JOJTOCPOYHOM IPOTHO3MPOBAHMM XAapaKTEPUCTHK Me-
YKEHHOTO CTOKa, (POPMUPYEMOTro 3a CUYET MEAJICHHO M3MEHSIONINXCS B
TEUEHHE HECKOJBKHUX JIET 3allacoB MOA3EMHBIX BOJ IIyOOKOro 3ajera-
HUsl. DTO SIBICHHE YK€ JaBHO NPUHUMAETCS BO BHUMAaHHE B T'MIPOJIO-
TUYECKUX W BOJOXO3IMCTBEHHBIX pacyeTax [2, 22].

B cooTBeTcTBUM CO CIOKUBIIMMHUCS B THAPOJIOTHH TPATULHUAMU U
BO H30eKaHME YPE3MEPHOTO YCIOXHEHHs PELICHUs LenecooOpa3Ho
MIPEONIOKUTh, YTO ABTOKOPPEISAIUS WICHOB psfa OMMOOK MPOBEPOU-
HBIX TPOTHO30B OITMCBIBAETCS NMPOCTEHIIEH MOJENIbI0 aBTOpPEerpeccun
nepBoro mnopsiaka [32]. JlaHHas MOAENb XapaKTepU3yeT aBTOKOPPEIs-
LU0 psifa OMMOOK MPOBEPOYHBIX IPOTHO30B OJHUM IAapaMETPOM —
KO3 PUITUEHTOM KOPPEISIIMHA MEXKYy CMEKHBIMU YJICHAMH 3TOTO Psijia.
Ero crannmaprtHas craTucTHueckas OLIGHKA YYHUTBIBAET, UTO CpEAHEE
3HA4YEeHUE OIMIMOKM MPOTrHO3a MPaKTHYECKH Bcerga OJM3KO K HYIIO U
ompenernsieTcs: popMyIIoit:

n—1

Y -Y)¥, -Y,)

i+1

r= ”1 SR : (2.6)
" ¥, -1

i=1

CT&TI/ICTI/I‘-ICCKyIO JAOCTOBEPHOCTL OLICHKU 7| CJICAYCT yCTaHaBJIU-

BaTh ¢ momolIksio kpurepust Auaepcona [32]. CormacHO JaHHOMY KpH-
TEPHUIO, TPEAIOJIOKEHUE 00 OTCYTCTBUH KOPPEISIIUN MEXKIY YICHAMHU
psAga ommOOK MPOBEPOYHBIX MPOTHO30B MOXKET OBITh MPUHATO, €CIH
BBITIOJTHSIETCSI HEPABEHCTBO:

1+7(n—1)| < t(@?2) Vn-2, 2.7)

rae #(0/2) — KBaHTHIb HOPMAJIBHOTO PACIIpENEICHUs BEPOSTHOCTEM,

COOTBETCTBYIOIIMH BEPOSITHOCTH MPEBBILICHUSI /2. YpPOBEHb 3HAYH-
MOCTH KpPUTEPHS 0 OIpEJAeIsIeT BEpOSTHOCTh NpU3HAHHS KOdhhuIm-
€HTa KOPPEJIALNH 7;, HE PaBHBIM HYJIIO, KOT/Ia HA CAMOM JIEJIe OH paBEH
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Hysto. B wactHoctH, #(0/2) = 1,96 mpu a=5 %. J{yist qpyrux BeJTU4UH
YPOBHSI 3HAYMMOCTH O KPUTHYECKHE 3HaueHHs ¢(0/2) TpUBEICHBI B

tabm. 2.1 [6].
Tabauya 2.1
Kpurnueckue 3uavenus #(0/2) npu pasHoil BeauunHe ypoBHs

3HAYMMOCTH O,
o, % 0,5 1 2,5 5 10 20
t(0/2) 2,81 2,58 2,24 1,96 1,64 1,28

Hapymrenne nepaBencTBa (2.7) 03HaUaeT HAMMYNE CTATUCTHUICCKH
JIOCTOBEPHOM KOPPEIISALIUU MEXITYy CMEXKHBIMU 4YICHAMHU Psifia OMIUOOK
IIPOBEPOYHBIX MPOTHO30B, KOTOPasi JOJDKHA OBITh YUTCHA MPH OLIEHKE U
aHaIlM3€e TOTPENTHOCTH METOAWKH TMporHo3a. s 3Toro HeoOXoamMo
BOCIIOJIb30BaThC METOJAMU, H3JIaraeMbIMU B MATON TjaBe, TIe
paccMaTpUBaeTCsl OLIEHKA MOTPELIHOCTH METOAUK KPAaTKOCPOUYHOIO
MIPOTHO3UPOBAHUS PEYHOTO CTOKA, JJISI KOTOPBIX KOPPEISIIHSI MEXKITY
YIEHAMH psijia OMMOOK MPOBEPOYHBIX MMPOTHO30B O0JIee XapaKkTepHa.

2.2. MeTOobl OIIEeHKH MOrPEIIHOCTH METOUK A0JT0CPOUHBIX
NPOTHO30B

MeTo/1 OLIEHKH MOTPEIIHOCTH METOIMKH JTOJITOCPOYHOTO POTHO3a
U €ro HaJEeKHOCTb ONPEACISIOTCS 00bEMOM U CTPYKTYPOH HMEIOIIUXCS
B pacloOpsDKEHUM NMPOrHO3UCTA JaHHBIX TMAPOJOIMYECKHX U METEOpo-
JIOTHYECKUX HaOJIO/IEeHNH, Ha OCHOBE KOTOPBIX METOJAWKa ObLIa IO-
CTpOEHA U MOXXET OBITh IpoBepeHa. Hmke paccMaTpuBaloTCsl YeThIpe
pa3NnYHbIE CUTYaLUH, KaXKI0M U3 KOTOPHIX COOTBETCTBYET CBOM METO
OIIEHKH TIOTPEIIHOCTH JIOJTOCPOYHBIX M CPEJHECPOUYHBIX MPOTHO30B
PEYHOrO CTOKA.

Memoo 1

B psize cinydaeB MeToaMKa JIOIATOCPOYHOTO NPOrHOZUPOBAHUS ped-
HOTO CTOKa MOKET IPUMEHSATHCS B HEM3MEHHOM BHJIE B TEUCHHE JI0CTa-
TOYHOTO KOJM4YECTBA 7, JET IOCle ee pa3paboTKu W BHexpeHus. B

9TOM CJIy4dac n, — 4UCJIO JICT HE3aBUCHUMBbIX Ha6JIIO,I[CHHI>'I. P €3YyJIbTaThbl
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IIPOBEPOYHBIX IIPOrHO30B 3a 3TH TO/bl 00pa3yloT HE3aBUCUMBIH MaTe-
pHua, KOTOPBI MOXET OBITh WCIOJB30BaH JJIS TOJY4YeHHs Hanbojee
MIPOCTON OILIEHKH MOTPEHIHOCTH MporHo3a. Ha ocHoBe pe3ynbTaToB

HPOBEPOYHBIX IPOTHO30B HA HE3aBUCUMOM MaTepuale 3a 71, JeT o0pa-

3yeTCsl MHOTOJIETHHH psisl ommboK nporuosa Y, . —Y,  mpu j = 1,...,

n+j n
ny . HonyqaeMas[ Ha OCHOBEC J3TOI'0 pdaa OUCHKa IMOIrpeuIHOCT METOAU-
KH JJOJITOCPOYHOTO MPOTHO3a OTpeaenseTcs (hopMynoit:

B 1 My ~
VH = _Z(Yn+j _Yl1+j)2 : (2.3)

nu J=1

JlaHHas1 olleHKa SIBJISETCS HECMEILCHHOM, T. €. He UMEET CUCTeMa-
TUYECKOW OIIMOKH, U IIPU JOCTATOYHO OOJIBIIOM YHUCIIE JIET 7, HEe3aBU-

CHUMBIX ITPOBEPOUYHBIX MPOTHO30B AAeT Pe3yibTaT, OJIM3KUMA K (akThuye-
CKOM IOTPEIIHOCTH V' METOJUKH IIPOTrHO3a.

[Ipy NOJNyYeHUH OLEHKH ¥, MCMOJB30BaH BBHITEKAKOIIMHA U3 3aK0-

Ha OOJIBIIMX YHCEJ OCHOBOIOJIATAIOLIMN MPHHLMUI MaTeMaTHUECKON
CTaTHUCTHUKHU. KAXXA0€ MATEMATUYCCKOEC OXUJIAaHHNC CquaﬁHOﬁ BCJINYH-
HBl OIICHUBAETCS CPEAHUM apu(METHYECKUM MO psiay HaOIoJeHUN
[15]. Ecnu pacripeneneHre BepoOATHOCTEH OIIMOOK MPOTHO3a CyIile-
CTBCHHO OTJIMYACTCA OT HOPMAJIbHOT'O, TO BO3MOYXHBI 0oJjiee TOYHEIE
oueHKd. OHAKO 3TH OLUEHKH 3(PQPEKTHBHBI MPU YCIOBHU TOJHOW Ta-
paHTHH, YTO NPUHAAIEKHOCTh K TAKOMY KOHKPETHOMY PACIIPEJICIEHUIO
HE BBI3BIBAET COMHEHMH. B peanbHOCTH Takoe BO3MOXHO B KpailHe
PEAKUX ClIy4dasiX, MPAKTHYCCKU HE BCTPCUANOIIMXCA B IMPAKTUKE CTAaTH-
CTHUYECKOTO aHajM3a TUAPOJIOTHYECKHX XapakTepucTuk [22, 52]. B
YCIIOBUSIX HEONPENENIEHHOCTH HMCTUHHOTO PACIPENEIECHUs] BEPOSITHO-
CTell aHaIM3UPyEeMOW BEIMYHHBI HCIOJIb30BAHUE CPEHEro apupmeTn-
YECKOro JaeT HauboJiee yCTOWYMBBIC pe3yibTathl [31].

I[J'IS[ TOI'0 YTOOBI IPpaBUJIBHO II0JIB30BATHCA OICHKaAMHU V; nin

,/V; , HEOOXOMMO MMETh TIPEACTABICHHE O CTATHCTUYECKOHN MOTpel-

HOCTH UX OmpefesieHus. B cBsI3u ¢ 3TUM yMECTHO BCIIOMHHUTB BOIIPOC,
KOTOpbIM 3a1aBanu B [[peBHeM Pume: «A KTO 3aCBUAETEIBCTBYET, UTO
cBuzeTenu He AryT?y». [IpubnrmkeHHbIe 3HaYeHNS TOTPEITHOCTH OLIEHOK
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V; " V; MOJKHO ITOJIYYHUTH Ha OCHOBE TPAAUIIMOHHOI'O B CTATUCTH-

YECKOM aHalli3€ TUAPOMETCOPOJIOTMUECKUX BEIHMYUH MPEANONIOKECHUN
0 TOM, YTO BCE WIEHBI Psijia OMIMOOK TPOBEPOYHBIX MTPOTHO30B HE 3aBH-
CAT Opyr OT Apyra U IOLYUHSIOTCS HOPMAJIbHOMY pacCIpEleICHUIO
BEpOATHOCTEW. B 3TOM ciiyyae cpeaHeKBaJpaTUYECKUE IOIPEIIHOCTH
(KOpHM M3 JUCTIEPCHii) OLEHOK V,, U +/V, MOTyT NpUOIMKEHHO pac-

CUMTHIBATHCS 10 (popMyIiam:

o (Vy) =Vy |—: (2.9)

W= Vi 5 — (2.10)

W3 dpopmyinsr (2.10) cnenyer, uro npu Haauuuu 7, = 20 1T 1po-

BEPOYHBIX IIPOIrHO30B HAa HC3aBUCUMOM MATCpUAJIC OTHOCHUTECJIbHAA

norpemtocts o (V;)/[V ouenkn V, npuGnusurensho pasHa

16 %.

[lo mMepe HaxkoIUIEHUS JaHHBIX HAOJIOACHUH 3a MPOrHO3MPYEMON
XapaKTEepUCTUKON PEYHOr0 CTOKA M €€ MPEIUKTOPAMH METOANKA MOXKET
KOPPEKTHUPOBAThCS MyTeM MEPEOIEHKH MapaMeTpOB WM yTOYHEHHUS
rpadKOB TMPOTHOCTHYECKOW 3aBHCHUMOCTH. B pesynbrate meronuka
MIPOrHO3a HECKOJIBKO M3MEHSETCA, U, CIEe0BaTeNbHO, B MOCIEIYIOIIEM
pedYb MOXXET WATH O CaMOCTOSITENIHOW IMPOBEPKE YXKE H3MEHEHHOM,
(haxTHUECKH HOBOW METOAMKU. Takum oOpas3om, 4ucio JeT 7, , B Teue-

HHUE KOTOPBIX MOJKET IPOU3BOAUTHCS MPOBEPKA METOAUKU HAa HE3aBU-
CUMOM MaTtepuasie, peaKo ObIBaeT JOCTATOYHO OOJBIINM AJISI HOJyde-
HUS HaJICKHBIX CTaTUCTHYECKUX BBIBOJIOB O HAJIEKHOCTH IPOBEPSEMOiL
METOAMKH. B CBsI3M ¢ OTMEUEHHBIM OOCTOATEIILCTBOM IJIABHOE BHUMA-
HUE YJeJIeTCs OLIEHKE MOTrPEITHOCTH METOANK TOJITOCPOYHOTO IPOTHO-
3UPOBAHMSA PEYHOTO CTOKA HA 3aBUCHMOM MaTepualne, T. €. IO TeM Ke
JaHHBIM 7 JIET MHOTOJIETHUX HAOJIIOJCHUH 3a MPOTHO3UPYEMOH THAPO-
JIOTMYECKON XapaKTEPUCTUKON M €€ MPEeJUKTOPAMH, Ha OCHOBE KOTO-
PBIX ITpoBepsieMasi METOIMKa OblIa MOJTyYeHa.
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[Ipu oTCyTCTBMM JOCTATOYHOTO YHWCIA MPOBEPOYHBIX TPOTHO30B
Ha HE3aBHCHMOM MaTepHalic peKOMEHIYETCs] TMPUMCHSTH CIIEIyIOITNe
TPHU METOJA.

Memoo 2

Bo3morkHa cuTyarms, Korja B pacopsHDKEHUU UMEETCST JOCTATOU-
HO TIPOJOJKUTEBHBIN P 71 JIET TUAPOTOTHICCKUX H METCOPOJIOTHYE-
CKHX HAOJIONCHUHN, W3 KOTOPBIX ISl MIOCTPOSHUS METOIUKH TIPOTHO3a
BIIOJJHE MOXET OBbITh MCIIOJb30BAHO BCETrO 7, JIET HaOJIIOICHUM.
OcraBuinecs rosipl B KOIMUYECTBE 7, =/ —H, MOIYT ObITb UCIOJIb30Ba-
HBl B KQUECTBE KOHTPOJUPYIOMIETO psla A MPOBEPKH METOAUKU Ha
He3aBucUMOM Matepuane. OLEHKY MOrpelIHOCTH MPOrHo3a CieayeT
ornpenesnsiTh mo Gopmyie (2.8) ¢ 3aMEHON BEJIMYMHBL 71, YUCIOM 7, .

HeoOs13aTenbHo 1 ake HEXENaTelIbHO BBIICIATH U3 Psja MEepBble WIN
nocinenHue n, jaer HaOmoneHui. Ilpu Takoil oleHKe MOrpenrHOCTH

MOTYT TPOSABUTHCS HApPYyIIEHUS CTALMOHAPHOCTH THUAPOJIOTHYECKOTIO
pekuMa BOAHOro o0bekTa. Jlyuiie 3t n, jer BbIOpaTh Hayrag u3 n

HMEIOLMXCSA, MUCIOJIb3Ys, HAIpUMEpP, TE€HEPATOp CIIyYalHbIX YHUCEI.
[lonyyaemass TakuM o00pa3oM OLEHKa XapaKTEpU3yeT IOrPEHIHOCTh
METOAMKHU MPOTrHO3a, NP IOCTPOSHUH KOTOPOH HCIIOJIb30BAIIUCH HE 71,
a BCEro 7, JIeT HAOJIOAEHUM. Y MOCTPOECHHOH 110 YCEUCHHOMY psiLy

HAOMIONEHUNM METOAUKH CXeMa IMOJyuYeHHUs MPOTHO3a OCTaeTCA
MIpeKHEH, OTHAKO BXOMSINNE B HEE MapaMmeTpbl WM Tpapuku OymayT
HECKOJILKO MHBIMH. B CBSI3U ¢ 3TUM 11e51eco00pa3HO HECKOIBKO H3Me-
HUTH 0003HAUEHUS U TIPOTHO3 0 TAKOW METOJIUKE JUIS T0Jla C HOMEPOM

J W3 n, JET HE3aBUCUMOTO MaTepuana 0003HauuTh Kak ¥, ;.

[Ipu ucnonap30BaHUK MEHBINETO 00bEMa MCXOJHBIX JAHHBIX TOY-
HOCTb OTpECICHHS MapaMeTpoB Mojeau Oyjaer Hibke. B pesyibrare
MOTPENIHOCTh MPOTHO3a 0 YCEUEHHOW MEeTOJIuKe OyJeT HECKOJIBKO
0oJpIlle, YeM HMCKOMasi TOTPEIIHOCTh ) METOJUKH, OCHOBAaHHOW Ha
JIAHHBIX BCEX 71 HAOJIOJCHHI. Y CTPaHUTh 3TOT HEIOCTATOK MOXKHO C
IIOMOIIBIO TIOMPABOYHOTO KO3(PPHIIMEHTa, MaTEMATHYECKUN CMBICI
KOTOpOTO BHITeKaeT u3 ¢opmynsl (2.5). Ecim cxema momydeHus: mpo-
rHO3a MPeIyCMaTpPUBAaeT CTATUCTUYECKYIO OLIEHKY Kk IapaMerpoB, TO
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IUIsl METOJHMKH, TIOCTPOCHHOH Ha OCHOBE HE 7,, & BCEX N JAHHBIX
HAOJIOICHHI, OIEHKY MOTrPENIHOCTH TMPOTHO3a CIIEAYET ONPEIEyiTh
(hopmyoii:

n

S|

s Lon,—k—=1_ n-1
¥ =Ty —e . @D

s

Vv, =

n
n17

~.
AL

To4HOCTH METOAa MOXHO CYIIECTBEHHO IOBBICUTB, €CIIM ONMCAaH-
HYIO TIPOLEAYpPY MOBTOPHUTH L pa3 TakuM 00pa3oM, 4TOOBI B Pe3yiIbTa-
T€ B NpeAHAa3HAYEHHBIH JUI1 NMPOBEPKH METOJAMKM Ha HE3aBUCUMOM
MaTepHaje KOHTPOIMPYIOLWNH Pl 10 OJHOMY pasy MONaau Obl JaHHBIC
K100 TOAa M3 BCEX MMEIOLIMXCS B PACMIOPSDKEHUM A JIET HaOMozae-
HUH. Yncno Takux MOBTOpPeHM L TOIHKHO OBITH TaKMM, 9TOOBI CyMMa
Ny, t ...t n;, TPOJAODKUTENLHOCTEH BCEX KOHTPOIMPYIOIIHUX PAIOB
Obu1a ObI paBHA 00LIEMYy KOJMUYECTBY 71 JieT Habmoaenuil. s obGecre-
YEHHS 9TOTO YCIIOBUSL B KAXK/IOM OBTOPEHUM YUCIA N, U Ny, =N~
MOTYT OBITh pa3HBIMH.

Omnpenensembie o popmyne (2.11) OLEHKH MOTPEHIHOCTH METO-
JWKH TporHosa V..., V,, HOIKHBI GbITh HCIIONB30BAHBI JUIS TOJLY-

YEHHS HTOTOBOM OLICHKU:

1 L

Vi=—2Vn: . (2.12)
LD

Cpe/iHEKBaIpaTHIECKUE TIOTPEIIHOCTH OLEHOK V,, 1 4/, MoryT

MIPUOIMKEHHO PACCUYUTHIBAThC 1O (opmynam (2.9) u (2.10) mpu 3a-
MeHe 7, 4ucioM n.B gactHocTH, npu Hamumuuu n = 30 seT Habmoae-

HUH OTHOCHMTENbHAs MOrpemHocTh & (1/V,, )/A/V ouenku +/V, mnpu-

Osm3uTenbHO paBHa 13 %.

Memoo 3

Bonee cnoxHoil 1 MeHee ONMaronmpusTHON JUISL PELICHUsST TOCTaB-
JIEHHOHN 3a/audl sIBJIAETCS CHUTyallMsl, IPH KOTOPOH B pacHoOpsKEHHU
HMMeeTCsl JOCTaTOYHO OTPAaHWYEHHOE YUCIIO 71 JIeT THJIPOJOTMUYECKUX U
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METEOPOJIOTMUECKUX HAOII0AEHHUH, KOTOpble HEOOXOAMMBI IJIsl IOCTPO-
€HHSI METOJMKH MPOTHO3a B Ka4eCcTBE 00ydJaromero psnaa. Boinennts u3
HUX JOCTaTOYHO MPOAOKUTENBHBI KOHTPOJIUPYIOMUN psia A MPo-
BEpPKU METOAMKHM Ha HE3aBUCHMOM MaTepHajie HE MPEeJCTaBIsAETCS BO3-
MOKHBIM. IIpy 3TOM IpoBepKa METOAUKU B ONEPATHUBHOM PEXUME eIle
HE MPOBOIMJIACH WJIU €Ille HE Jlaa JIOCTaTOYHOTo MaTepuasa JJsl OleH-
KM MOTPEIIHOCTH METOAMKH C MOMOUIBIO M3JI0KEHHOTO BBIIIE MEPBOIO
MeTozaa. B 3Toll cutyanumn onTUManbHOE PELICHUE 1aeT METO[ «BbIOpa-
CBIBaEMOM TOUKI» [29]. DTOT METOJ] UCTIONB3YET UACIO METOAA «CKIIaJI-
Horo Hoxa» (Jack-knife method) [Ix.B. Teioku, pazinyHble BapHaHTHI
KOTOPOTO MCIIOb3YIOTCS IIPU PEILICHUH 3aa4d CTAaTUCTUYECKOTO aHaJM-
3a B rugpomMereoposioruu [37, 42, 52, 53].

W3 n mer HaONIOACHWHA HCKIIOYAeTCs TOX Imoa HoMmepoMm i. Ilo
OCTaBILUMCS HAOMIOACHUSIM 3a 71— TOJ CTPOUTCS BapPHAHT METOJUKH C
HOMEPOM [, Y KOTOPOTO BXOZSIIME B CXEMY IOJNYYCHHUS IPOTHO3a Ta-
paMeTpbl WM TpaQuKu HE3HAYUTENFHO, HO MEHSIOTCS. ISl HCKITIOYeH-

HOTO TOZAa pa3HOCTh Y, —Y,

;) JaeT OMOKYy MPOrHO3a HA HE3aBUCUMOM

MaTepuaie, T.K. 3HaUYCHHE HPOTHO3MPYEMOH XapaKTEepUCTHKH Y, He
YYHATHIBAJIOCH TIPH TIOCTPOSHUH YCEYEHHOW METOAMKH ¥ TIOJTY4YeHHUU

nporHosa Y, . JlaHHas IIpoLe/lypa BIIOIHACTCS OOYEPEIHO ISl BCEX

mer i=1, ..., n C BO3BpaIIcHHEM B OOYYArOMIMHA PsAM JAHHBIX TOJa,
WCKJIFOYEHHOTO Ha MpEABLAyIIeM JTarne. TakuM o0pa3oM, pealnsyercs
OIMCaHHBIN BbIIE MeTOXN 2 pu n,= n—1, n,=1u L= n. B pe3yns-

> Yn_Y(n)

THO30B. DTOT Psifi XapaKTepU3yeT MOrPEIIHOCTh METOJUKH, MOCTPOCH-
HOW Ha OCHOBE MJaHHBIX HabmromeHui 3a n—1 ner. IlpoBepsiemas
METO/IMKa OCHOBaHA Ha JIAHHBIX HAOIIOJCHUI 3a 1 JIeT, a PSJ] OMHO0K
MIPOBEPOYHBIX TPOTHO30B XapaKTEPU3yeT MOTPEHIHOCTh METOAMKH,
OCHOBaHHOM Ha JaHHBIX HaOmojaeHui 3a n—1 ner. OxHaKo 3TUM 00-
CTOSITETILCTBOM MOXKHO MpeHeOpeyb, T. K. BBITEKAIOUIMNA U3 (OPMYIIBI
(2.5) xoadpdumment nepexoma 6mu30K Kk exawHUIe. [lomydenHas mero-
JIOM «BBIOpACHIBAEMOI TOYKH» OIIEHKAa MOTPEHIHOCTH MPOTHO3a OIpe-
JersieTcst opMyIIon:

OIIMOOK MPOBEPOYHBIX MPO-

TaTte oOpasyercst psig Y, —17(1) y e
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MBT

=|»—a

z (2.13)

CorracHO gaHHBIM paboTsl [30], cpeaHeKBaIpaTHUECKHUE TOTPEII-
HOCTH OLEHOK V,,, U \/V,,; MOTYT NPUOIMKEHHO PACCUMTHIBATHCS
o popmymam:

2 [, 8G-D
—k-1\  (n-k-1)

T [ 1 8(k —1)
" (W)= Viisn iV iy @19

o (VMBT)_ MBT\/n > (2.14)

B gactHOCTH, mpu Hammuuu n = 30 meT HAOIIOACHUN U OIICHKE

k=4 napameTpoB OTHOCUTENbHAs MNOrPEMHOCTE & (V) / NV
OLEHKH /V,,, TPUONU3UTENLHO paBHa 14 %.

Ipu HeOosbIIOM Yncie L MOBTOPEHHN METOI 2 MEHEEe TPYA0eM-
kuit. OTHAKO METOJ| «BRIOpaChIBAEMON TOUKM» HE TpeOyeT mepexona oT
MOTPEIIHOCTH METOUKH MTPOrHO3a, OCHOBAHHOM Ha YCEYEHHOM psijie 3a
n, JeT HaOJIOAEHUH, K MOrPEeIIHOCTH IMPOBEPSeMOl METOAUKU. DTOT

IIepexo/l OCHOBAH Ha WCIOJIB30BAHUN TEOPETHUYECKON Qopmydsl (2.5).
Hapyiienune ycinoBuid, B KOTOPBIX 3Ta (GopMyiia CrpaBeiiBa, MOXKET
CIIy’KMTb HCTOYHUKOM JIOTIOJTHUTEIBHON MOTPENIHOCTH METo/Aa 2, 0CO-
OEHHO €CITM YHCIIO TIOBTOPEHM L HEBENUKO. MeTol «BhIOpackiBaeMOit
TOYKH» CBOOOJEH OT 3TOr0 HEIOCTaTKa U MO3BOJIAET MOJIy4aTh OLEHKY
MOTPEIIHOCTH JIF000I METOAMKH MPOTHO3A.

Memoo 4

JlaHHBINM METO[ SBISETCS HAUMEHEE TPYJAOEMKHM. 32 CUET UCIOIIb-
30BaHUsl TEOPETUYECKOH (GopMysbl (2.5) OH MO3BONSIET OTPAHUYHUTHCS
MIPOBEPKO METONWKH Ha 3aBHCHMOM MaTepHualie, 00pa30BaHHOM TEMHU
’)K€ JTaHHBIMM MHOTOJIETHUX THJPOJIOTHYECKUX U METEOPOJOTHYECKHUX
HaOJIOIEHHH, KOTOpBIE HCIIONB30BalKCh sl ee moctpoeHus. CTporo
FOBOpS, IPUMEHUMOCTb TaHHOI'O METOJAA OIPaHUYEHA YCIIOBUSMH, IS
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KOTOphIX (hopmyma (2.5) Obura momyueHa. CroxacTWdeckas 3aBHCH-
MOCTb ITPOTHO3UPYEMOM BEJIUYMHBI OT IMPEIUKTOPOB JOJKHA COOTBET-
CTBOBATh JIMHEHHON pPErpecCHOHHON MOJIeNd, 3aaaBaecMoin (opmyoi
(2.3). Ognako mpakTHYecKasi IPUMEHUMOCTD 3TOI0 METO/1a MpeaycMar-
pUBaET BBITIONTHEHWE MeHee JKECTKHX TpeOoBaHmi. CxeMa TOIydeHHS
MPOTHO3a JIOJDKHA BBIPAXKATHCS (DU3UKO-CTATUCTUYECKON 3aBHCHMO-
CTBIO MPOTHO3MPYEMOH XapaKTEePUCTUKU PEUHOr0 CTOKA OT €€ MPEeAnK-
TopoB. [Ipruem 3Ta 3aBHCHMOCTH JIOJDKHA COOTBETCTBOBATH (popmyiie
(2.4), 1. e. OBITH TMHEWHON OTHOCHTEIHHO €€ MapaMeTpoB, OICHHBAE-
MBIX METOJIOB HAMMEHBIIINX KBaJIPaTOB MO JAHHBIM WMEIONINXCS 33 7
JIET TUAPOJOTMIYECKUX U METEOPOJIOTUIECKUX HAOIIOICHHH.

Ucnonw3ys onpezensemyro Gopmysioit (2.1) craHAapTHYIO OLIEHKY
S’ 0CTAaTOYHOM aMCTIEPCHH 3aBUCHMOCTH TIPOTHO3UPYEMOM BETMYHHbI
OT HCIIONIb3yEMBIX B METOAMKE MPEAUKTOPOB, METOJ 4 TIO3BOJISIET OIle-
HUBATh €€ MOTPEIIHOCTh B BUJE:

v, =8> (nf—:_lj (2.16)

CpeHEKBaIPATUYECKUE TIOTPENIHOCTH OLEHOK Vo, U V.,

MOTYT NPUOIMKEHHO PACCUUTHIBATHCS MO (POPMYIIaM:

* * * 2
& Vaps) = Vapur| == (2.17)

O-*(\) V;PM ) Y, VJ:PM 2(’1+k_1) : (2-18)

B wactHoctn, mpu Hamwmuuu n = 30 nmeT HAOMIOJEHWA W OIEHKE

k= 4 napameTpoB OTHOCHTENBHAS MOrPEIHOCTE & (\V 5, )/ AV
oueHKu 4V, TpuOIM3UTENLHO paBHa 14 %.

[Ipu olleHKE MOTPEHIHOCTH METOJUK JOJITOCPOYHOTO MM CpeIHe-
CPOYHOT'O MPOTHO3MPOBAHMS PEYHOI'O CTOKAa PEKOMEHIYETCsI PyKOBOJI-
CTBOBATHCS CIEIYIOMINMH OOIMMH MTPAaBUIIAMHU.

1. IlpumensaTts MeTox 1 T1eII€CO00pa3HO, €Clu Mmociie pa3padoTKH U
BHEJIPEHUSI METOAWKHA KPATKOCPOYHOTO MPOTHOZMPOBAHHS PEYHOTO
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CTOKa MpoIlIO AOCTATOYHOC KOJHUYCCTBO JIET n, ]I OLCHKHU €€

MOTPEIIHOCTA Ha HE3aBHCHMOM MaTepuaie. B TpoTHBHOM cirydae
1Ie7IeCo00pa3HO MPUMEHSTE CIICTYIONTHE TP METOIA.

2. IlpumeHsTh METOA 2 Ielecoo0pa3Ho, eClid B PaCHOpsDKEHHH
MMeEETCs JOCTATOYHOE YHCIIO 71 JIET THAPOJIOTHUECKUX U METEOPOIIOTH-
YecKUX HaOMI0JIeHHH, HEOOXOUMBIX Ul TIOCTPOSHHS METOIUKH U €€
npoBepku. Yem ciokHee cxeMa MOJy4YeHHs] MpOrHO3a WM MEHbILE
JOCTYTIHBIN 00beM BBIUYMCIICHWH, TEM MEHbIIE JOJDKHO OBITh YHcio L
MOBTOPEHHUHI MPOLEAYPHl GOPMUPOBaHHS 00YUAIOIIEro U KOHTPOJIHPY-
FOILETO PSI/IOB HAOJIOICHHIA.

3. Ilpumenars Meton 3 menecooOpa3HO Mpu HEOOBILOW MPOAOII-
KUTEJILHOCTH MepHoJa 7 MHOTOJIETHUX THPOJIOTHYECKUX U METEOpO-
JIOTMYECKUX HAOMIOACHUI U JOCTYITHOM 00beMe BBIUMCIICHHH, KOTOPBIN
JIOCTATOYEH [T IEPEHACTPOIKN CXEMBbI MOJyYeHHs IPOTHO3a 7 Pas.

4. Ilpumensats Meton 4 1enecoodpa3Ho mpu 1odoM oObeMe pac-
IoJIaraeMbIX JAaHHBIX HAOIIOJIEHUH, €CIM MPOTHO3 orpenensiercs (Gop-
MYJIOH, B KOTOPYIO OLICHMBAEMblIe MapaMeTpbl BXOAAT JHUHEHHO. [Ipu
HHOM cxeMe TMOJIy4€HUS IMMPOrHo3a 3TOT METOA CIICAYET IMMPUMECHATH IIPU
MajoM 00beMEe JIaHHBIX HAOJFOJACHUN WIIH JIOCTYITHOM OOBEME BBIYKC-
JICHUH, KOTOPBIM HE JOCTATOYEH JJI1 UCIOJIb30BAHUS OCTANIbHBIX METO-
JIOB.

5. Ilpu olLleHKE MOTPENIHOCTU MPOTHO30B PEYHOTO CTOKA PEKOMEH-
JIYEeTCsl MOJIb30BAThCSI HECKOJIBKUMU METOJAaMU U aHAIU3UPOBATh 1101y~
YEHHBIEC PE3YJbTATHI.

2.3. [IpuMep OLlEHKHU MOTPEeIHOCTA METOAMKH J0JT0CPOYHOr0
MPOTrHO3UPOBAHMS PEYHOT0 CTOKA

[IpuMmeHeHue M310KEHHBIX B HACTOSIIEH IJIaBE METOJOB JIEMOH-
CTpUpPYETCS Ha MPHUMEPE METOJUKH TOJITOCPOYHOTO MPOTHO3WPOBAHUS
BECEHHETo MpuTOKa BoJbl B Bogoxpanmnuile CasHo-1ymenckoit I'DC.
Mertonuka pa3zpadoTaHa B OTHeNie PEYHBIX TMAPOJIOTMYECKUX MPOTHO-
30B I'mapomeruentpa Poccun npu yuactum [[.A. bypakoBa u cotpyn-
HukoB OI'BY «Cpennecudupckoe YI'MC». B kauectBe nporHosupye-
MOM XapaKTEepUCTHKH pPACCMaTPUBAETCSl CPEIHUI 3a aIpesb pacxonl
npuTOKa BOABI B Bojoxpanunume Y = Q, m’/c.  Exerommas nara
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BBITyCKa MporHoza ¢,=26.03. 3a0iaroBpeMeHHOCTb IPOTHO3a
At=35 cytok. B kauectBe 00pa3yromux BEKTOp X NPEAMKTOPOB HC-
MTOJIB3YIOTCSI TIPOTHO3 CPEAHETO pacxojia MPUTOKA BOABI 3a TPETBIO Je-
Kaay mapra X, = QM M’/C ¥ POTHO3 Cpe/iHel TeMIepaTyphl HPU3eM-

HOro cJlosl BO3jyXa 3a nepsyro nekany ampenst X,=7,,, °C Ha
MeTeocTtaHMy B ropoze Kebul. Ilpu pazpaboTke METOIUKH HCIIONB30-
BAJINCh JaHHBIC MHOTOJCTHHX HaOmomeHnii 3a mepuox ¢ 1979 mo
2003 roa. /lnuua psna 3HaueHW NPOTHO3UPYEMON BEIMYMHBI U €€
MIPEIMKTOPOB paBHa 7= 25. YJeHbI 3TOT0 psAABI TOMEIIEHbI B Tab. 2.2.

st mostydyeHust mporHos3a Y CpenHero 3a amnpesb pacxoia MpUTo-
Ka BOABI B BOJOXPAHWIHIIE HCIIOJIb30BAIACh dMIHMPHUECKAsl 3aBUCH-
MOCTB!

Y =a,+a X, +a,X,. (2.19)

[Tony4yeHHbIE METOJIOM HAUMEHBIIUX KBAJAPATOB OIICHKU MapamMeT-
POB MPOTHOCTUYECKO 3aBUCUMOCTH paBHBL: a,=-319,7; a, =2,74;

a,=26,35. Onpenensembie popmysioii (2.19) Ipu TakMX OLEHKax ee

napameTpoB 3Hauenus Y =Q,, M’/c Takxe ToMemieHbl B Tabm. 2.2.

TecHOTY 3aBUCUMOCTH MPOTHO3UPYEMOH BEIUUYHUHBI OT HCIOJIb3YEMbIX
B METOAMKE MPETUKTOPOB XapaKTePHU3yeT MHOKECTBEHHBIN KOd(PUIIH-
eHT Koppemsauun R = 0,76.

B nensx oueHKM MOrpeiHoCTH paccMaTpUBaEMON METOAUKH J10J1-
TOCPOYHOI'O THUJPOJIOTMYECKOTO IPOTHO3a MCHOJIB3YIOTCS METOJBI,
H3JI0’)KEHHbIE B HACTOSIIIIEM pa3Jienie.

IIpumep ucnonvzosanus memooa 1

i momydeHusT PUOTMKEHHOW OIEHKH TIOTPEITHOCTH paccMar-
pUBaeMoOil METOAMKH IMPOTHO3a OBbLIM HCHOJIb30BaHBI AaHHBIE 71, = 0
net HabmoaeHu 3a nocnenyrmui mepuos ¢ 2004 mo 2009 roxa. Jan-
HbIE O TIPOTHO3UPYEMON BEIMYHMHE M €€ MPEIUKTOpax 3a ITH TOJbI, a

TaK)Ke TPOBEPOYHBIE MPOrHO3bI TO Qopmyre (2.19) momemieHsl B
Tabu. 2.3.
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Tabauya 2.2
Hcxoanble JaHHBIE VIS IOCTPOCHHUS METOAUKH J0JITOCPOYHOIO
NMPOrHo3a NpUTOKa BoAbI B Bogoxpanuaume Casno-Ilymenckoi I'IC

3a anpeJn
Ton Y= QIV M/c X1= Q111,3 m/c X,= T1V,1 °C ?: Q[V M/
1979 400 297 -2,6 426
1980 410 290 -6,4 306
1981 886 360 4,7 791
1982 1003 340 2,2 670
1983 394 320 2,1 502
1984 420 285 -2,5 395
1985 561 295 2,9 565
1986 533 330 0,4 595
1987 610 338 1,6 649
1988 705 320 -0,3 549
1989 660 320 8,3 776
1990 460 290 1,5 514
1991 520 344 -1,1 594
1992 630 365 0,5 694
1993 800 453 -0,9 898
1994 698 358 2,9 738
1995 835 388 5,7 894
1996 490 290 -3,0 396
1997 1360 408 5,3 938
1998 583 317 6,6 723
1999 611 350 1,0 666
2000 740 395 0,4 773
2001 900 400 1,2 808
2002 587 415 0,0 817
2003 504 327 2,5 642

42



[Tomemienusie B Tabi. 2.3 pakrtuueckue Y u nmporHozupyembie Y
3HAYEHHs CPEAHEro 3a ampeiib pacxoja MPUTOKA BOJABI B BOJOXPAHU-
e Casro-1lymenckort 'DC MO3BOISIOT BOCTIONB30BATHCA (POPMY-
noit (2.8) s mosyuenus onenku V,, = 19598 (m’/c)* cpennero 3Haue-
HHUs KBagpara OIMMOKH MPOrHO3a TI0 TMPOBEPSIEMON METOMHKE.
ITorpemHocTh METOMKN XapaKTepH3yeT KBaAPaTHBIH KOPEHb M3 ITOM

OLICHKH, PaBHBIA 4V, = 140 m*/c.

Tabauya 2.3
JlaHHbIe He3aBUCUMBIX HAOJIIOIEHMIT /ISl IPOBEPKH METOIUKH
J10JITOCPOYHOIO NMPOrHO3a MPUTOKA BO/ABI B BOJOXPAHUJIHILE
Casno-Illymenckoii I'9C 3a anpens

Tomet| Y=0,, v | X, = ém,a M | X, = YN",,,’I °C| Y= 0, Ml
2004 917 379 4,1 827
2005 956 387 1,4 778
2006 564 412 0,7 791
2007 1070 422 5,1 971
2008 738 394 2,6 828
2009 1150 435 7,1 1059

IIpy mosy4eHHWH HOTPEIIHOCTH 3THUX OLIEHOK HEOOXOAMMO OBIIO
MPOBEPUTH PsiJi OMHMOOK MPOBEPOYHBIX MPOTHO30B HA HAJMUYUE aBTO-
koppesiiinu. Paccuutannas o ¢Gopmyiie (2.6) craHgapTHasi CTaTUCTH-
YecKasl OLleHKa KOd(UIMEHTa KOPPEISILUU MEKAY OIMIMOKaMH MPOTHO-
3a 3a CMEXHBIE TOJABI JUIsI BCEro Iepuoja HaOMIOJeHH oKa3anach
paBnoit r;, =—0,12. IIpu Takoii onieHKe HepaBeHCTBO (2.7) BBINOJIHACTCS

U, CIeI0BaTEbHO, KPUTEpUH AHAEpPCOHAa HE OOHApYKUBAET CTATUCTH-
94eCKH JJOCTOBEPHOH aBTOKOPPEISLUH PsAa OMINOOK ITPOTHO3A.
OTCyTCTBHE CTAaTHCTHUYECKH JIOCTOBEPHOI aBTOKOPPEISIIMU psia
omKOOK MPOrHO3a IMO3BOJISIET BOCMOJIB30BAaThCs Gopmynamu (2.9) u
(2.10). Cornacuo >tuM (hopmyiiaM, cpeTHEKBaIPATUIECKUE MOTPEITHO-

ctu oueHok V, wu 4V, pasHbl cooTBercTBeHHO O (V)=

11308 (M/c)’ u o (YV, )= 140 m/c.
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Takum o0pa3zoM, MpH HAJUYUH BCETO 71, = O MPOBEPOYHBIX MPO-
THO30B Ha HE3aBHUCUMOM MaTepuae NepBblid METO/ MO3BOJISIET OLIEHUTh

3HaueHus V' u +/V ¢ OTHOCHUTEIBHOU MOrpetHocThio 58 u 29 %.

IIpumep ucnonvzosanus memooa 2

JlaHHBII MeTo A peAHa3HaueH IS CUTYallluH, KOTJa BO3MOXHOCTh
MIPOBEPKM METOJIUKM THAPOJOTHYECKOr0 IMPOrHO3a Ha HE3aBUCUMOM
MaTepHaje OTCYTCTBYET M B PAaCHOPSIKEHHH MMEIOTCS TOJBKO T€ JaH-
HbIE, KOTOpBIE MPeJHa3HAUYEHBI IS TOIYYEeHUS IPOBEPSIEMOil METOIH-
ku. B paccmarpuBaemoii cutyanuu pedb et 00 UCTIOIb30BaHUU TOJb-
KO IOMEIIECHHBIX B TaOi. 2.2 €XKErogHbIX JaHHBIX 3a n = 25 JIeT, Ha
OCHOBE KOTOPBIX ObllIa MOCTPOCHA METOJHMKA JOJITOCPOYHOTO MPOrHO3a
CPEIHETO 3a anpelib pacxoja MPUTOKA BOJbI B BogoxpaHuauile CasHo-
[ymenckoit I'DC.

B cootBeTcTBUU ¢ METOZOM 2, 7Sl OLIEHKH MapamMeTpoB (GpOpMyIIbl
nojy4yeHusi mporuo3a (2.19) wucnonb3oBanuch JaHHBIE TOJBKO 32
n,=20 ner HabmoaeHuil. JlaHHbIE 3a OCTABLIMECS 7, = 5 JIET UCIOIb-

30BaJICh B KAaueCTBE HE3aBUCHMOTO MaTepuajia JJjisi TMPOBEPKU pac-
CMaTpUBaeMOii METOJMKH MPOrHO3a M TONyYeHHs OLeHKH V, 1o dop-

myne (2.11). DOra mnpouemypa moBTOpsiack L=35 pa3 myrem
[I0CJIEI0BATEILHOTO HMCIIOIb30BAHUSI B KAUECTBE HE3aBUCHMOI'O MaTe-
puana Bcex MATWIETOK U3 psifa HaOmroneHuid 3a n= 25 net. B tabn. 2.4
IUIsL KayKA0H ISTUIETKU [TOMEIIEHBI OLIEHKH MapaMeTpOB IPOTrHOCTHYE-
ckoil 3aBucumocTd (2.19), moTydeHHBIE TIO JAHHBIM 32 OCTaBIIHAECS
rofbl TIOCJIE ee UCKIIIoYeHHUs. TaM ke MOMEIIeHb! MToJy4eHHbIe 1o (op-

myse (2.11) npu k = 3 ouenku V,, TOTPEIHOCTH MPOTHO3a.

OkoHuaTeNNbHAsl OLICHKA CPEJHEr0 3HAYEHHUS KBajpaTa OIIHOKH
MIPOTHO3a IO MPOBEpIeMOll MeToArKe ompenensercs Gpopmyinoi (2.12)

npu L= 5 u coctanser V, = 24124 (m*/c)>. TIorpemHoCTh METOIUKH
XapaKTEepHU3yeT KBAJApPATHBIM KOpPEHb M3 HSTOM OLEHKH, paBHBII
\/17—,; =155 wm¥/c. TlorpemHOCTH ONLEHOK V, 1 \/17—,, IpUOIKEHHO
onpeneisitorest popmynamu (2.9) u (2.10), B KoTOpbIX uMCIO 1, = 6
3ameHeHo uyuciioMm 1 = 25. CoriacHo 3tuM (opMmyliam, CpeHEKBaIpa-
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THUYECKHE TIOTPENIHOCTH OLEHOK V,, ¥ +/V/, paBHBI, COOTBETCTBEHHO,
o (V,)=6823 (M/c)* u o (1/V, ) =22 m/c. Takum 06pazom, MeTo 2
IIO3BOJIACT 3HAYUTCIBHO TOYHEC OLCHUBATHL 3HAYCHUA V u hY; V ¢ or-
HOCHUTEIBHOHN MOrpemHocTsio 28 u 14 %.

Tabruya 2.4
Pe3yabTaThl N0C/1€10BATEIBHOI0 HCKJIIOUYEHHS NSITUJIETOK NMPU
HCNO0JIL30BAHUH MeTOo/Aa 2

ITarunerka a; al* a; Vl; (m¥/c)?
1979-1983 -370,5 2,83 25,41 31338
1984-1988 -357,7 2,83 27,35 6313
1989-1993 -358.,6 2,91 27,65 11124
1994-1998 -135,4 2,16 24,79 49156
1999-2003 —-445.6 3,17 24,15 22688

IIpumep ucnonvzosanus memooa 3

B paccmarpuBaemoil cuTyaluu METOJ 3 COCTOUT B IMOCJEA0Ba-
TENBHOM HCKJIIOUEHHH JTAHHBIX 3a OOWH M3 7= 25 MMEIOLIUXCS B pac-
MOpsDKeHUHU JieT HaOmoaenuid. [1pyu uckimtoueHnn roga moja HOMEPOM |
OLIEHKa MapamMeTpoB (GOpMyJibl MOJydyeHHs: nporuosza (2.19) BbImomnHs-
JJaCb METOAOM HaMMCHBIINX KBAaAPAaTOB IO OCTABIIUMCH Ha6J'IIO,ZleHI/I$[M
3a n—1 =24 ron. Ilonmyuennsle 0e3 NaHHBIX I-IO IOAa OLEHKHU a;m,

Cl](l.) 5 613([) U COOTBCTCTBYIOHIUC DTOMY TI'OAY 3HAYCHUSA HNPCAUKTOPOB

MOJICTABISUTUCH B (hopmyity (2.19) uist mosrydeHus mporHo3a 17(,.) .

JlanHas nporemypa BEITIOTHSIACH TTOOYEPETHO IS BCEX JeT i = 1,
.., n=25 c BO3BpaieHueM B 00ydJarouuii psa JaHHBIX T'0Jla, UCKIO-
YEeHHOTO Ha MpenplnyieM dstarne. B pesynmprare Obul 0OpazoBaH psin

L Y=Y

omunOoK mporHosa Y, —Y, -

s HonyquHHe JUIA KaXXa0ro

roaa OLCHKHU IMapaMETpOB HpOFHOCTI/I'-IGCKOf/’I 3aBUCUMOCTHU ao(i) , a]([) 5

a;(i) u ommOku nporuosa Y, — Y, nomemens B Tadm. 2.5.

45



Tabauya 2.5

Pe3yJII)TaTI)I mocJjIeI0BATECJIbHOI0 HCKJIIIOYECHHUSA JIET ITPU UCITOJIB30BAHUA

meroja 3

Tox ) @) o Y wife
1979 =311,0 2,72 26,02 —28
1980 -360,2 2,83 30,10 143
1981 -318,9 2,73 24,98 105
1982 -350,7 2,79 24,80 350
1983 -302,3 2,71 25,03 -117
1984 -331,3 2,77 26,65 29
1985 -318,0 2,73 26,39 —4
1986 -311,6 2,72 26,22 —64
1987 -316,1 2,73 26,44 —40
1988 -350,3 2,81 27,03 166
1989 —262,7 2,57 31,17 —160
1990 —293,2 2,67 26,66 —60
1991 —-320,2 2,75 25,65 78
1992 —328,2 2,77 26,08 —66
1993 —437.9 3,11 23,99 —148
1994 -320,9 2,75 26,59 —41
1995 -332,6 2,78 27,35 —67
1996 —-358,3 2,83 27,74 110
1997 —-145,4 2,19 20,35 503
1998 —260,2 2,57 30,42 —173
1999 -320,2 2,75 26,29 =56
2000 -332,3 2,78 26,11 -36
2001 -281,2 2,61 26,75 104
2002 —458,2 3,18 23,69 =275
2003 -292,1 2,67 27,31 —146

JIJis OLIEHKM CpEJIHEro 3HAuEHUs KBajpaTa OMIMOKHM MPOTrHO3a I10
METOAYKE, OCHOBAaHHOM Ha JaHHBIX HaOJIIOJAeHWI 3a 7 =25 Jer, uc-
noJyib3oBaHa Gopmyna (2.13). [lomyueHHass MeTOJIOM «BbIOpachIBAEMOMN
TOYKH» OIICHKA CPEJIHETO 3HAaueHHs KBaJpara OIIMOKH IMPOTrHO3a II0
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npoBepsieMoil MeTojuMKe cocTaBiseT V.. = 26922 (m/c)’. Tlorpemi-
HOCTh METOJMKH XapaKTepU3yeT KBaJIPaTHbI KOPEHb U3 3TOH OIEHKH,

paBHbIil AV, =164 M/c.
Cornacao ¢opmynam (2.14) u (2.15), cpenHekBagpaTndecKue Imo-

IPENIHOCTH OUEHOK V,,, ¥ +/V,,, DPaBHbI, COOTBETCTBEHHO, T (V)
= 8458 (M*/c)* u o (\V, ;) = 26 M’/c. Takum 0Gpa3zoM, METOJ| «Bbi-

OpaceIBaeMOii TOYKHM» TTO3BOJISIET OLEHUTH 3HaUeHus V' u /) ¢ oTHO-
CUTEJILHOW NorpemHocThio 34 1 16 %.

Ilpumep ucnonvzosanus memooa 4

®opmyna (2.19) nomaydeHus: JOATOCPOYHOTO MIPOTHO3a CPEIHETO 32
amnpelib pacxoia NpuToka Boabl B Bogoxpanunuile Casno-IlymnieHckoit
I'DC cooTBeTCTBYET YCIOBUSM MPUMEHUMOCTH Metona 4. Paccumran-
Hast 1o Qopmyne (2.1) cranmapTHas OLIEHKA OCTATOYHOW JUCIIEPCHUU
3aBUCUMOCTH IPOTHO3UPYEMOM BEIWYMHBI OT MCHOJIb3YEMBIX B METO-

JUKe TPEIUKTOpoB paBHa S°= 22960 (M’/c)’. dopmyna (2.6) maer
OLIEHKY CpPEIHET0 3HAuYeHUs KBaJpaTa OLIMOKHM MIPOTHO3a MO MpoBepsie-
Moii MeTouKe, paBHylo V. = 26240 (M*/c)’. TlorpenHocTs METOAMKH
XapakTepu3yeT KBaJpPaTHbIA KOPEHb M3 OTOM OLIEHKHU, pPaBHbBIN

Wi =162 M.

Cortacao dopmynam (2.17) u (2.18), cpenHEeKBagpaTHIECKHUE 1O~
IPEMIHOCTH  OLEHOK V,,, W V.  DaBHBL, COOTBETCTBEHHO,
o V)= 8098 (MY/c)* u o (\[V,p) = 25 M/c. Takum oGpaszom,
MeToz 4 TO3BONSET OLCHMT 3HaueHHs V u A/V ¢ OTHOCHTEIBHON
norpemHocThio 31 1 15 % cooTBeTCTBEHHO.

JlaHHBIA MpUMEDP MOKA3bIBAET, YTO MJII METOJIUKH JTOJITOCPOUHOIO
IIPOrHO3UPOBAHUS ANPENLCKOT0 MPUTOKa BOJBI B BojtoxpaHuiuie Cas-
Ho-Ulymenckoii I'DC Bce versipe MeTona Aanud OJNM3KHE OLICHKU €€
MTOTPEIIHOCTH.
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I'JIABA 3

CPABHEHME U OHEHKA 39@PEKTUBHOCTH
METOAUK AOJTIOCPOYHOI'O ITPOI'HO3UPOBAHUA
PEYHOI'O CTOKA

3.1. CpaBHeHMe METOMK JI0JTOCPOYHOT0 MPOTHO3HPOBAHMSA
PEYHOr0 CTOKA

B mpakTHKe rHAPOIOTHUECKOTO MPOTHO3UPOBAHKS HEPEIKO BCTpE-
YAIOTCs CUTYallUd, KOTAa JUIsl OJTHOM U TOH K€ XapaKTEPUCTUKU PEUYHO-
IO CTOKa MOTYT HCIOJbh30BaThCSI HECKOJIBKO METOIMK €€ MPOTHO3a C
OJIMHAKOBOH 3a0J1ar0BpeMEHHOCTHIO. B MOI0OHBIX CHUTYaIMsIX BO3ZHUKA-
€T HeoOXOAMMOCTh BbIOOpa Hanbosiee TOUHOM u3 Hux. [1pu paspaboTke
HOBOW METOAMKU TpeOyeTcss 0OOCHOBaHHE €€ MPEHMYILIECTBAa MHepen
METOJIMKOM, IPUMEHSBIICHCS paHee. Bo BceX TakMX CUTYAIMSIX TOJDKHA
pelaTeCd 3aJava BBIABJICHUA CTaTUCTHYCCKU AOCTOBCPHOT'O pPa3IMYHs
MEK/Ty OLIEHKaMH MOTPEITHOCTH PAa3IMYHbIX METOIUK IIPOTHO3A.

PaccMoTpuM cuTyanuio, Korjaa i OJHOW M TOW JKe XapakTepH-
CTHKH PEYHOTO CTOKa Y BOJHOTO 0OBEKTa MMEIOTCS BE KOHKYpPUPY-
IOIINE METOUKH €€ J0JITOCPOUHOTO HIIH CPETHECPOUHOTO MPOTHO3UPO-
BaHMs C OJMHAKOBOI 3a0JIarOBPEMEHHOCTBhIO. METOAMKH MOTYT
pas3in4yaTrbCsa COCTAaBOM YYUTBIBAEMBIX MMHU IPCIUKTOPOB, CXEMOH Mo-
Jy4eHHs] TPOTHO3a, COCTABOM M CIIOCOOOM OLICHKHM BXOMSIIUX B 3Ty
CXeMy MapaMeTpoB MM BUAOM Irpa)KOB MPOrHOCTHYECKUX 3aBUCHMO-

creil. OGo3HauMM uepe3 Y, u Y, NporHo3 BeIUUuHb! Y , MOIyYaeMbli C
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ITOMOIIBIO TIEPBOI U BTOPOH METOJMKH, a uepe3 V, u V, onpexnensembie
dhopmymoii (1.9) cpeaane 3HaYCHHS KBaapaTa OMMOKH TaKOTO MPOTHO-
3a, T. €. HICTUHHbBIC 3HAUYCHUS MOTPEIIHOCTEH CPAaBHUBAEMBIX METOMMUK.
Oueskn Vl* u V; JIOJDKHBI OBITH ITOTYYEeHbI PEKOMEHTyeMBIMH B pa3ie-
Je 2.2 MeTolaMy Ha OCHOBE PSAJIOB IPOBEPOUHBIX MPOTHO30B HA 3aBU-
CHMOM WJIM HE3aBHCHMOM MaTepHaie THIPOMETEOPOTOTHICCKUX
HaOMIONEHNH 32 1, M 71, JIET COOTBETCTBEHHO. Hexoropoe uucno n,,

IPOBEPOUHBIX IPOTHO30B MOXKET IPUXOIUTHCS HA OJHU U TE XKe TOJBL.

O06o3Haunm uepe3 Y, u Y,, 3HaueHUs [IPOTHO3A IO 0OEUM METO-
JMKaM BEJIMYMHBI Y, JUIS ToJa ¢ HOMEPOM i U3 OOLIEro Ul 3TUX METO-
JMK psiJia IPOBEPOUHBIX IPOrHO30B. Mexay ommrbkamMu mporaosa Y, —
Y, n Y, —Y,, mo cpaBHMBaeMbIM METOJHMKaM 3a OJUH M TOT XK€ IoJ
MOKET UMETh MECTO BeChbMa 3HauuTebHas Koppensauus. OHa 00yciaoB-
JICHAa O6HII/IM Cl)aKTI/IT-IeCKI/IM 3HAYCHUECM HpOI‘HOSpreMOﬁ BCJIMYUHBI [,
HaIu4ueM Yy O0eHX METOAMK OJMHAKOBBIX MIIM CHIBHO KOPPEIHpPO-
BaHHBIX MEXIy c0o00il mpenukTopoB. CyIiecTBEHHBIN BKIIAJ B KOppe-
JIAOA0 MEKAY OIITHOKAMU IMPOrHo3a BHOCAT HCYUYTCHHBIC obeumMu Me-
ToAMKaMH (pakTopsl (OPMHPOBaHMS PedHOro cToka. K umcmy Takmx
(aKkTOpPOB OTHOCATCS MOTOJIHBIE YCIOBHS B TEPHOJ 3a0J1arOBpeMEHHO-
CTH IIPOTHO3a.

CranjapTHas oleHKa KOd(QQUIMEHTa KOPPEIAMU MEXIy OLIMO-
Kkamu npornosa Y,—Y,, n Y -Y,, mpu i = 1,..., n, yYUTBIBAET, 4TO

CpeaHee 3HaueHHE OLIMOKM MPOrHO3a NPAKTHUECKH Bcerza OJIM3KO K
HYJIIO U OTIpeniensieTcs: (PopMyJIIoii:

n, N -
2 Y =Y ), -Y,)
i=1

3.1)

Cornacno kputeputo IlutmeHna, omeHuBaemblii KO3(PPUITUEHT
KOppeJsIIMKA CTaTUCTUYECKH JOCTOBEPHO OTJIMYAeTCs OT HYJs, ecid
BBITIOJIHSIETCS HEPABEHCTBO:
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|7y m,—2
2T > r(n,-2,02), (3.2)

rne  7(n,—2,0/2) kBaHTMIb pacnpenencHus CTbIOAEHTA € 71,,—2
CTENEHSAMU CBOOOIBI, COOTBETCTBYIOLIMN BEPOATHOCTU HPEBBIIICHUS
o/2. YpOBeHb 3HAYMMOCTH KPUTEpPHUS O OINpPEAEIsIeT BEPOSTHOCTbH
OpU3HATh KOA()(MULUEHT KOPPEeIAUUM OTIMYHBIM OT HyJsd, KOrJa Ha
camoM jiesie oH paBeH Hymo [12, 15, 55]. B Tabx. 3.1 momemieHs! Kpu-
THYECKHE 3HAYeHUs 7(n,, —2,0/2) [ pasIv4HbIX BEIMYUH 71,2

mpu o =5 % [6].

Tabauya 3.1
Kpurnyeckue 3snavennst 7(n,, — 2,0/2) nas kpurepust [lurmena
npu o =5 %
n,-2 10 15 20 30 40 60

t(n,—2,0/2) | 223 | 2,13 | 2,09 | 2,04 | 2,02 | 2,00

Ecnu HepaBeHcTBO (3.2) HE BBITOIHAETCS, TO MOKHO CUATATh, YTO
OlleHKa 7 KO3(dHIMeHTa KOPPEIALUU MEXK/y OIIMOKaMU IPOTHO3a 110
00enm METOJUKAM OTJINYACTCA OT HYJId HE3HAYUTECJIBHO, U B IOCIICAY-
IOIUX PACUETAX 3Ty OLEHKY CJIEIyeT 3aMEHATh HyJIEM.

OnbIT IOKa3bIBACT, YTO NMPAKTUYCCKH BCCIr/a OLUCHKA 7 CTAaTUCTHU-
YEeCKH JIOCTOBEPHO IMpPEBBIMIACT HyJb. Koppensius Mexay OomuOKaMu
MIPOTHO3a IO CPABHUBAEMBIM METOAMKAM O0s3aTEIbHO JO0DKHA PUHH-
MaTbCAd BO BHUMAHHUE ITIPpU CPAaBHCHHUU OLCHOK Vl* u ; , T. K. IPUBOJIUT
K TIOBBIIIEHUIO BEPOSTHOCTH OOHAPYKEHUS MPEUMYIIECTBA OIHOW W3
MCTOJUK, T. €. K IMOBBIIICHUIO MOIIHOCTU CTATUCTUYCCKUX KPUTCPHUCB,
MIPUMEHSAEMBIX IS UX cpaBHeHus [31].

[Ipeamnonoxum, 4To MepBasi METOANKA BBITJISIIUT TOYHEE, T. €. BbI-
nonHseTcs HepaBeHCTBO V| <V, . DTO MOXKeT OGbITH 0GYCIIOBIEHO TEM,
YTO NepBas METOJMKA JEHCTBUTEIBHO TOYHEE BTOPOM, T. €. UMEET Me-
CTO HepaBeHCTBO V,<V,. OaHako, MPEUMYIIECTBO MEPBONH METOAMKHU

MOJKET 0Ka3aThCs MHHUMBIM U OBIThH O6y0J'IOBJ'I€HHI>IM CTaTUCTHYCCKOMN
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MOTPELIHOCTBI0 CPaBHMBAEMbIX OLIEHOK. lloaTBepikaeHne wim omnpo-
BEpKEHHE MIPENMYLIECTBA IEPBOH METOAMKHU IIE€PEl] BTOPOH CBOAUTCS K
MIPOBEPKE CTAaTUCTHYECKOH rumore3sl (V, =V,) NpoTHB anbTepHATHBBI
Vi <r).

B 3aBrCHEMOCTH OT CBOWCTB KaKIOTO U3 PSAOB OIMTHOOK IIPOBEPOU-
HBIX NPOTHO30B AJIi OLEHKH JIOCTOBEPHOCTH HPEUMYILECTBA IE€pPBOU
METOAMKH PEKOMEHAYIOTCS K MPUMEHEHHUIO CIIeIyIOLINe TPU CTaTUCTH-
Yyeckux Kpurtepus. [Ipu ux MCrons30BaHUU HEOOXOAMMO PUHUMATH BO
BHUMAaHHE, YTO €CJIM OLEHKAa IMOTPEHIHOCTEl CPaBHUBAEMbIX METOIUK
BBITIONHSJIACh HAa 3aBUCHMOM MaTepHualie, TO B XOJ€ TaKOH NMPOBEpPKU
HEOOXOIUMO YUHTHIBATh YUCIO OLEHWBAEMBIX MapaMeTpoB k, u k, B

KaXJ10i 13 HUX. Eciu oneHKa norpeiiHoCcTel BhINOIHIACH HA HE3aBU-
CUMOM MaTepuajie, TO B MOCIEAYIONIMX pacyeTrax 3HaueHus: k, u k,

CJIEAYET 3aMCHATH HYJISIMU.

Kpumepuii 1

JannbpIit KpuTepuii 00sa1aeT MaKCHMAIBHO BO3MOXKHOW MOIITHO-
CTBIO, T.€. BEPOSTHOCTHIO OTBEPTHYTH OINMMOOYHYIO THIIOTE3Y, €CIN
BBITIOJIHEHBI CIIENYIOIINE YCIOBHSL.

1. 3aBHUCHUMOCTb IPOTHO3UPYEMOH BEIMYMHBI OT HCIOJIb3YEMbIX
MepBOM METOAMKON MPETUKTOPOB OMHMCHIBAETCS PACCMOTPEHHON B paz-
jene 2.1 TMHeHHOW perpecCUOHHON MOJIENBIO, a €€ MPOrHO3 10 MEPBOM
METOMKE oTmpeaesiercst popmyinoit Buaa (2.4).

2. Bropas MeToauKa MpeCcTaBiIsIeT YIPOIIEHHbIH BapuaHT NepBOi
32 CUET COKpAILEHMs YMCiIa IPEAUKTOPOB, YMEHBIICHUS YUCIa ciarae-
MbIX B (popmyre (2.4) uiam OTKa3a OT OLIEHKM YacTh ee MapamMeTpoB 3a
CUET MCHOJIBb30BaHMS UX 3apaHee 33JaHHOro, HanpuMmep 0000IIEeHHOTO,
3HaueHus. Takoe ymporieHne (HopMyIbl TOJTyUYeHHs MPOTHO3a 1O BTO-
POl METOJMKE MOXHO BBIPa3UTh B BHJE NMPENAIOJIOKEHUS O TOM, UTO
NIOCJIEIHME 71 TIAPAMETPOB PABHBI HYJIO: dj_,. .1 = ... = a; = 0.

3. Omenka mapamMeTpoB (GOpMYIBI BBITyCKa MPOTHO3a MO 00CHM
METOJIMKaM M OLIEHKa MOTPEIIHOCTEH MOIy4aeMOro ¢ HMX IOMOILBIO
IIPOTHO3a OCYLIECTBIIAETCS 10 OHOMY M TOMY K€ MHOT'OJIETHEMY DSy
3HAYEHUH MPOTHO3UPYEMOI BEJTMUHHBI U €€ MPETUKTOPOB, T. €. BBIMOJI-
HSIETCSl PABEHCTBO 7, = N, = N, = N.
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4. TIOrpentHOCT! CPABHUBAEMBIX METOIMK V| 1 V, ompenensrorcs
MeTosIoM 4 ¢ moMotibio Gopmyd (2.1) u (2.16), B KOTOPBIX YHCIIO Mapa-
METpoB k 3amMeHsieTcsi BenuuuHamMu k, =k u k, =k—m cooTBeT-

CTBEHHO.
B »Tux ycnoBusix ajst CpaBHEHMS OLEHOK IOTPELIHOCTH IPOrHO3a

V' u V, pexoMeHJyeTcsl NPUMEHSTh KPUTEPHl IMCIEPCMOHHOTO aHa-

nu3a duiepa, KOTOPbIM UMEET MaKCUMaJIbHYI0 MOIIHOCTb M aBTOMa-
THYECKH YYHMTBHIBACT KOPPEISLHUI0 MEXAY OLIMOKAaMH MPOrHo3a II0
cpaBHMBaeMbIM MeToaukaM [12]. IIpu ypoBHE 3HAUMMOCTH 0. HEPaBEH-

ctBO V<V, crienyer TpH3HATH CTATHCTMYECKH JOCTOBEPHBIM, a

MIEPBYI0 METOAUKY IPOTHO3a — SIBHO 00Jie€ TOUHOM, €CJIU BBIIIOIHSIETCS
HEPaBEHCTBO:

F:(n—k+m)(n—k+m—1)V;—(n—k)(n—k—l)V1

- >F, (@), (3.3)
m(n—k-1)V, ’

rae F, , ;(0) — kBantwib [ -pacnpenenenus ®uuiepa co cTeneHsMu

cBOOOABI M U 11—k , COOTBETCTBYIOIIHI BEPOSITHOCTHU MPEBBIILICHUS 0. .
VPpOBEHb 3HAYUMOCTH KPHTEPHSI O ONPEIENseT BEPOSATHOCTD MIPU3HATD
HEePBYI0 METOAMKY Oojee TOUHOMH, KOrja Ha CaMOM Jelle CIIpaBeaInBa
runoreza (V,=V,). B T1abn. 3.2 momeueHbl KpUTUYECKUE 3HAYCHUS

F,, . (0) mpu o =5 % Juisl pasnuuHbIX 3Ha4eHuid m u n—k.

Tabauya 3.2
Kpuruueckue suavenns F, (o) npu o0 =5 %

n—k 15 20 30 40 60 120 0

m=1 454 | 435 | 4,17 | 408 | 400 | 3,92 | 3,84
m=2 3,68 349 | 3,31 | 3,23 | 3,15 | 3,07 | 3,00
m=3 3,29 3,10 | 292 | 2,84 | 2,76 | 2,68 | 2,60
m=4 3,06 2,87 | 2,69 | 2,61 | 2,53 | 2,45 | 2,37
m=>5 2,90 2,71 2,53 | 245 | 2,37 | 2,29 | 2,21
m=6 280 | 2,60 | 242 | 233 | 225 | 2,17 | 2,10
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[Tpu GonbIINX 3HAUCHUSX BEIIMYMHBI 77—k CJIEIYET UCIOJIb30BaTh
KpallHU# CTOJIOeI, COOTBETCTBYIOIIMI OSCKOHEYHO OOJBIIOMY 3HAYe-
HHUTO 3TOH BEJIMUUHEI [6].

Kpumepuii 2

JlaHHBIN KpUTEpUIl NpencTaBisieT yNpPOILEHHBIH BapHaHT acCHMII-
TOTUYECKH HanOoJiee MOIIHOTO KPUTEPHsl OTHOLICHHUS MPaBIONOA00us
Banbna [12]. Ero npuMeHneHne NpeAnoaaraeT BHIIOJIHEHUE CICAYIOMNUX
YCIIOBHA.

1. IIpoBepka 00enx METOIWK MPOM3BOIUTCS HA OCHOBE PE3yibTa-
TOB NPOBEPOYHBIX MTPOrHO30B 32 OAHM U T€ )K€ TOABI B KOJIMUYECTBE 71,

T.€. BBIIIOJIHAETCSA PABEHCTBO 7, = N, = N, = N.
2. Jns Kax1oi METOAMKH Psiji OIIMOOK MPOBEPOUYHBIX MIPOTHO30B

o0pasyeT ciyJaiiHyto BEIOOPKY M3 HOPMAJIBHOTO PACTIPEICICHHS BEPO-
SITHOCTEH.

3. CpaBHHBaeMbIE OLEHKH UX MOrpeImHocTel V,” m V, onpenens-
JINCH ONMMCAHHBIMH B TJ1aBe 2 MeTtomamMH 1, 2 v 3.
[Ipu ypoBHE 3HAYUMOCTH (L HepaBeHCTBO V, <V, cuemyer npu-

3HaTb CTaTUCTUYCCKU JOCTOBCPHBLIM, a MECPBYIHO MCTOJAUKY IPOTHO3a —
SIBHO OoJtee TO‘IHOfI, CCJIN BBIMOJIHACTCS HCPABCHCTBO!

vy -V

B:I’lll'l[l'FT2
4V v, (1-r")

2
1> % (@), (3.4)
rae . (0) — KBaHTUIb XM-KBaJApaT PacHpe/Ie/ieHHs ¢ OIHOM CTENEeHbIO
CBOOO/IBI, COOTBETCTBYIOIIMII BEPOSITHOCTH TpEBbImieHnst o . Jst pas-
JIMYHBIX 3HAYEHWH YPOBHS 3HAYMMOCTH O KPUTHYECKHE 3HAYCHUSI

2
¥, (o) mpuBenenst B Tabi. 3.3 [6].
Tabauya 3.3
Kpuruueckue 3uavenns ), (0) mpu pasuoii Be1uumne yposns
3HAYUMOCTH O

o, % 0,5 1 2,5 5 10 | 20
1 (o) 788 | 6,64 | 502 | 3,84 | 2,71 | 164
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Crenyer oOpaTuTh BHUMaHHE Ha TO, YTO MPHU YBEITHMYCHUU KOI(D-
(unmenTa » neBas 4acTh HepaBeHCTBA (3.4) Bo3pacTaeT. DTO CBHU7E-
TEJILCTBYET O TOM, YTO TPU BBICOKOW KOPPEISUH MEXKAY OIHOKaMHU
IIPOTHO3a TI0 CPAaBHUBAEMBIM METOJIMKaM Jake HeOOIbIIOe Ha MepBBIN
B3TJIsII MPEUMYIIECTBO OJHOW M3 HUX CTAHOBHUTCS CTATUCTHYECKH
JIOCTOBEPHBIM.

Kpumepuii 3

JlaHHBI KpuTepHii npeaHa3HadeH ajs HauOosee oOIIero ciydas,
Koraga HE HakKJIaAbIBACTCA HUKAKUX OFpaHI/IHCHI/Iﬁ Ha CBOMCTBa pPAaOB
oKOOK MIPOBEPOUYHBIX MPOTHO30B. B Takoi cUTyalnu peKOMEHIyeTcs
KpUTEepUii, OCHOBaHHBIN Ha paccTOSTHMM MaxanaHoOuca MHOTOMEPHOTO
cTatucTrieckoro ananusa [13]. B aTom KpuTepuu HEOOXOAMMO YUUTHI-

BaTh morpemHoctd o (V) u o (V,) ouenok V, m V,, xotopsle B

3aBHCUMOCTH OT METOJa MOJIYUEHHUS 3THX OLEHOK ONpeaessitorcs: Gpop-
Mysamu pasfena 2.2. EAWHCTBEHHBIM YCIOBHEM MPUMEHHMOCTH JaH-
HOTO KPUTEPHsl ABJSIETCS] JOCTATOUHO OOJIBIIOE YHUCIO #, U N, HPOBE-
POYHBIX MPOTHO30B JUI Ka)KA0H U3 CPAaBHUBAEMBIX METOJIUK.

[Ipu ypoBHEe 3HAUMMOCTH (L HepaBeHCTBO V, <V, cienyer npu-

3HaTb CTaTUCTUYCCKU JOCTOBECPHBLIM, a MECPBYIHO MCTOJAUKY IPOTHO3a —
SIBHO OoJtee TO‘IHOI>'I, €CJIN BBITMIOJIHACTCS HEPABCHCTBO!

M= Al >t(a), (3.5)
(6" VO] +[o" V] 222 126" (V) (V)

VN,

rae #(0) — KBaHTWIb HOPMAJIBHOI'O paclpelesieHHs BEepOSTHOCTEH,

COOTBETCTBYIOLIMI BEPOATHOCTH NpEBbINIEHHs 0. B wacTHOCTH,
t(a) =1,64 npu o =5%. [dusa cnyvas n,=n,=n,=n n a=5% B
tabu. 3.4 mpuBeIeHbl KPUTUYECKHE 3HAUEHMs [JII COOTHOLICHUS
\V, /4/V,, Ipu npeBbllIEHHH KOTOPBIX TEPBYIO METOIMKY MPOTHO32

ClIelyeT NIPU3HATh CTATUCTUYECKH JOCTOBEPHO 00JIee TOUHOI.
[Tomeriennsle B TaOnMLE JaHHBIE HATISIIHO JEMOHCTPUPYIOT POJIb
KO3 UIMEHTa KOPPEISIANA 7 MEXIy OIMMOKAMH, MOTydYeHHBIMHU IS
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NepBoil U BTOpON MeTonuK. Hampumep, KpUTHUECKUE 3HAUCHMS IS
nokazatens +/V, /4/V, npu »=0,95 5uIIb HEMHOTUM MPEBOCXOAT

eMHUILy. DTO O3HAYaeT, YTO B YCJIOBUAX TMOYTH CHHXPOHHBIX KoJlieha-
HUI OIMOOK NPOTHO3a 10 CPaBHUBAEMBIM METO/IMKAM JIaXKe Ha TIePBBIT
B3rJs1I HE3HA4YUTCJIbHAs paSHOCTI) B OOCHKax ux HOFpeHlHOCTI/I
CBHUJICTEJILCTBYET O CTATUCTUYECKH JOCTOBEPHOM IPEUMYIIECTBE
OJTHOM M3 HHX.

Tabauya 3.4
Kpurnyeckue 3HaYeHH IS IIOKA3aTeIs \/V—; / \/V—l* npu 0.=5%
r 0 0,25 0,50 0,75 0,95
n=25 1,58 1,56 1,49 1,36 1,16
n=>50 1,35 1,33 1,29 1,22 1,10

3.2. IIpumep cpaBHEHUS METOIAUK 10JITOCPOYHOTO
MPOTrHO3UPOBAHMS PEYHOT0 CTOKA

B kauecTBe mpumepa paccMaTpUBAaeTCsl CPaBHEHUE JIBYX METOIUK
JOJTOCPOYHOrO IMPOTHO3MPOBAHMS CPEAHEro 3a amlpelsb pacxola IMpH-
ToKa BoAbI B Bomoxpanunuiie CasHo-1ymenckoit 'DC ¢ 3abmarospe-
MEHHOCTBIO 35 cyTok. O0e METOAMKM OCHOBaHBI Ha OIHHUX U TEX K€
TMaHHBIX 32 tepuoa ¢ 1979 mo 2003 r., mpecTaBIeHHBIX B Ta0I. 2.2.

[lepBast MeToMKa U3JI0XKEHa B pas3zernie 2.3 B CBSI3M C OIEHKOW ee
MOTPEITHOCTUA PEKOMEHIyeMbIMHU B T1aBe 2 meTonamu. @opmyna (2.19)
MOJTyYEHHUs] MPOTHO3a M0 AAHHOW METOJUKE COOTBETCTBYET YCIOBHUSIM
npuMeHnMocTr Metona 4. @opmyna (2.6) maeT oueHKy CpeaHero 3Ha-
YeHHUsl KBaJpara OUIMOKU MPOTHO3a IO MPOBEPSEMON METOIMKE, PaB-

Hyro Vp,, = 26240 (m*/c)?. TIOrpemHoCcTh METOXUKH XapaKTepH3yeT

KBaJIpaTHBIH KOPEHb U3 TOM OLEHKH, paBHbI 4V, = 162 Mm'/c.

Btopas meTonuka npeacTaBiseT YIpOIIeHHUEe IEPBOM 3a CUET OTKa-
3a OT BTOPOTO MPEAUKTOPa — MPOTHO3a CPEIHEH TeMIlepaTyphl IPU3EM-

HOTO CJ10s BO3/lyXa 3a IepByro aekany anpeins X, = 7T, , °C Ha mereo-

craHuuu B roponae Kbumibul. B 3TOl MeToAMKE YUHUTHIBAETCS TOJBKO
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OJIMH MPEIUKTOpP — IPOrHO3 CPEJHEr0 pacxoja MPHUTOKA BOJIBI 3a Tpe-
Thio jiekany mapra X, = 0, M’/c. Jlns nomydenus: mporuosa Y,

CPEeIHeTo 3a arpellb pacxo/ia MPUTOKA BOABI B BOJOXPAHUIIHIIE BO BTO-
POt METOIMKE MCITOJIH30BATACH SMITUPUIECKAST 3aBHCHMOCTh:

Y, =321 X,-451, (3.6)

napameTpbl KOTOpOi OBbLIM MOJyYeHBI METOJIOM HAaUMEHBIINX KBaJpa-
TOB I10 TE€M K€ JaHHBIM 3a 1 = 25 neT. TecHOTy 3aBHCUMOCTH IPOTHO-
3UpPYEMOH BEIMYMHBI OT UCIOJIb3YEMbIX B METOJIUKE MPEAUKTOPOB Xa-
paKkTepu3yeT MHOXKECTBEHHbIH Koddduiment xoppemamuu R, = 0,65.
Paccunrannas mo ¢opmyse (2.6) ctaHmapTHas CTaTUCTHYECKask OLEHKA
ko3 duIIMeHTa KOPPEISIUA MEXIY OIIMOKAMH IIPOTHO3a 38 CMEKHBIE
robl Ul BCEro Iepuoja HalOiroaeHuil okasanachk paBHoi 7 = 0,083.
[Ipu Taxoi oreHKe HEPABEHCTBO (2.7) BBITONIHAETCS U, CIEIOBATEIHHO,
KpuTepuil AHAEepcOoHa He OOHAPYKHBAET CTATUCTHYECKH JOCTOBEPHOU
ABTOKOPPEJISILKY Psiia OLIMOOK MPOTHO3A.

[Tomydennas mo gopmyse (2.6) meTogom 4 OleHKa CpeHero 3Ha-
YeHHsI KBaJpaTa OIMMOKH MPOTHO3a MO MPOBEPSEMON METOIUKE COCTAB-

nser V, =30945 (v3/c)?. TIorpeIHOCTh METOTUKH XapaKTEPU3YeT KBaJl-

paTHBI KOpEHb M3 3TOW OLIEHKH, PABHBII \/Z =176 m*/c. Cornacuo
dhopmynam (2.17) u (2.18), meron 4 1MO3BOJISET OLICHUTh 3HAYCHHUS V' U
V¥ ¢ otHOCHTENBHOI norpermHocThio0 31 1 15 %.

Omnenka no ¢dopmyne (3.1) xodddunmeHTa KOppensiud MeKIy
omrOKaMH MPOTHO3a TI0 CpaBHUBaeMbIM MeToaukaMm » = 0,86 u Hepa-
BEHCTBO (3.2) BBIIIOTHSETCS IPH JFOO0M Pa3syMHOM YPOBHE 3HAYMMOCTH
kputepus 0. Takum oOpazom, corimacHo kKputepuio [lutmeHa mexmy
omKrOKaMHi MPOrHO3a MO CPAaBHUBAEMbIM METOJMKAM 3a OAHU U TE K
rOZIbl UMEETCsl CTATUCTUUECKH I0OCTOBEPHASI KOPPEIISILIUSL.

[Ipu cpaBHEeHHM 00EUX METOIUK MPUMEHSIOTCS W3JI0)KEHHBIE BbI-
LI€ CTaTMCTHUYECKUE KPUTEPUH C YUYETOM CIEHU(DUKHA STHX METOMUK,
OLIEHOK UX morpemHocteli V,', V, u oleHkn ko>puimenta KoppeJis-

IAA ¥ MEXAY WX ONTHOKaMHU.
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Ilpumep ucnonvzoeanus kpumepus 1

JluHelHbIi BU (OPMYJIBI TIOYYEHHsI TIPOTHO3a CPETHEro 3a arl-
pens pacxoma mputoka Bonbl B Bomoxpanwmnmie Casuo-lllymenckoi
I'SC no nmepBoil MeTOIMKE M OTKa3 OT OJHOIO MPEAUKTOPAa BO BTOPOH
YIPOLIEHHONH METOAMKE IMO3BOJISIOT BOCIOJIb30BaThCS HAauOOJIee MOLI-
HBIM KpuTepueM 1. Ompenensiembrii popmynoit (3.3) mokazaTenb Kpu-
Tepus paBeH £ =3,27. O0e METOIUKHU MCIIOIB3YIOT OJUH U TOT Ke P
HabroneHuii 3a n = 25 net. Uncno napamMeTpoB AJIsl IEPBOH METOTUKU
k, =k =73, nns Bropoit meroguku k, =k —m=2 npu m= 1. IIpu cran-
JApTHOM ypOBHE 3HauMMocTH o =5 %  KpUTHYECKOE 3HadYeHHe
F,,,(5%)= 4,35. Tlpn TakoM ypoBHE 3HAYMMOCTH HepaBeHCTBO (3.3)

HE BBITIOJTHSACTCS, U COTJIACHO KPUTEPUIO | MpenMymiecTBO MEpBOil Me-
TOOAUKHN HE MOXKET OBITH IMPU3HAHO CTATUCTHYCCKH JOCTOBCPHBIM. HpI/I
a =10 % kpurtnueckoe 3nauenue F,,,(10 %) =2,95 u HepaBeHCTBO

(2.3) yxe BBIIONHSETCSA, @ MPEUMYIIECTBO MEPBOM METOJUKH MOXKET
OBITH NIPU3HAHO CTATUCTUYECKU JOCTOBEPHBIM. B momoOHo# curyaunn
HEJb3sl CAENIaTh OJHO3HAYHBIN BBIBOJ O NMPEUMYILECTBE MEPBOM METO-
JUKU U, CIE0BAaTeIbHO, O HELEeIeCOO0pa3sHOCTH OTKa3a OT HUCIOJIb30-
BaHHUsl MPOTHO3a CpeJHEH TemmepaTypsl BO3/AyXa 3a NEPBYIO JEKany
ampeliss Ha MereoctaHuuu B ropoje KbI3bll BO BTOPOH yIPOLIEHHOU
METOJMKE.

Ilpumep ucnonvzoeanus Kpumepus 2

[Ipu ncmonp3oBaHUM OoJiee OOIMIEr0 KPUTEpUsS 2 OINpeaesseMbIil
¢dopmynoit (3.4) mokaszarens kputepus paBeH B =0,66. [laxe npu
BECbMa BBHICOKOM ypOBHE 3HaUMMOCTH 0. =10 % KpuTHUecKoe 3HaueHue

pasuo . (10 %)=2,71 u, cienoBaTenbHO, HEPABEHCTBO (3.4) HE BbI-

nouusercs. CoriiacHo KPUTCPHIO 2, npeuMyuieCTBO nepBoﬁ METOOAUMKH
TaK K¢ HE MOXET OBITh MPU3HAHO CTaTUCTUYICCKHU JOCTOBECPHBIM.

Ilpumep ucnonv3oeanus Kpumepus 3

[Ipu ucmonp3oBannu Hambosee OOMmIETo KpUTEpHs 3 ompesernse-
MbIii hopmynoit (3.5) mokazarens kputepust paBeH M = 0,74. Jlaxe
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IIpY BECbMa BBICOKOM ypOBHE 3HauMMocTH o =10 % KpuTHueckoe 3Ha-
yerne #(5 %)= 1,645 u nepasenctso (3.5) He BeimonHsgeTcss. CornacHo

KPUTEPHIO 3, SIBHOE NMPEUMYILECTBO NEPBOH METOAMKH TaK e HE MO-
JKET OBITh PU3HAHO CTATUCTUYECKHU IOCTOBEPHBIM.

Takum 00pa3om, MpH JOATOCPOYHOM MPOTHO3UPOBAHUH CPETHETO
3a ampenp pacxoja HNPUTOKAa BOAbl B BoxoxpaHwmume CasHo-
[ymenckoit '2C yuer mporHosa cpemneil TeMnepaTypsl MPU3EMHOTO

CJI0s1 BO3/lyXa 3a TepByto aekany ampens X,= T, °C Ha mMeTeocTaH-

uuu B ropojie KeI3pu1 B KauecTBe BTOPOTO MPEINKTOpa HE JaeT CTaTH-
CTHUYECKHU JOCTOBEPHOTO TOBBIIIEHUS TOYHOCTH.

3.3. Ouenka 3(p(peKTUBHOCTU METOAUK A0JTOCPOYHOI0
MPOTrHO3UPOBAHMS PEYHOT0 CTOKA

MeToauKn  JTOArOCPOYHOTO  MPOTHO3MPOBAHUSA  XapaKTEPUCTHK
PEYHOTO CTOKa CTPOATCS Ha OCHOBE ydeTa pacrojaraeMod Ha Jaary
COCTaBIICHHS MPOTHO3a T'HIPOMETEOPOIOTHYECKON HHPOPMALUN O
(akTOopax ee M3MEHUYMBOCTU. B KayecTBe ambTEpHATHUBBI MOXKET HC-
T0JIb30BaThCS IPOTHO3, OCHOBAHHBIN HA CTATHCTUYECKOM aHAIIN3€ MHO-
TOJIETHUX JIAHHBIX TOJIBKO O CaMO# MPOTHO3MPYEMOW XapaKTEPUCTHUKE.
Kax mpaBuio, A TOJTOCPOYHBIX M BBIMTYCKaeMBIX OAMH pa3 B Toj
CPEAHECPOUYHBIX TMIPOJOIHYECKHX MPOrHO30B B KauecTBe Takoh Oe3-
YCJIIOBHOM aJIbTEPHATHBBI PACCMAaTPUBAETCS KIMMATHYECKUM IPOrHO3.
[IpakTHueckoe NpUMEHEHHE METOIMKH MOXET CUUTAThCS OINpaBAaH-
HBIM, €CJIM OHa SIBHO TOYHEE KIMMAaTH4eCKOro mporxHosa. s Hekoro-
PBIX METOIUK CPEJHECPOUHOTO U JaKe JTOJTOCPOYHOrO MPOTHO3UPOBA-
HUS PEYHOTO CTOKa B KadecTBe 0O€3yCIOBHOH  ambTepHATHBBHI
WCTIONb3YyeTCs MHEPUUOHHBIN nporuo3. [logobubie cutyanun BeTpeva-
IOTCS TP NPOTHO3UPOBAHWN PEYHOTO CTOKA WJIM MPHUTOKA BOJBI B BO-
JIOXpaHWIHILE 32 JEKaay, a B YCIOBHUSX 3UMHEH MEXEHHM — 3a MECSL
[5, 21, 27]. Ucnonb30BaHUE MHEPIIMOHHOIO MPOTHO3a IMPH OlEHKE (-
(DEeKTUBHOCTH METOAMK MPOTHO3WPOBAHMS PEYHOTO CTOKA Pa3IMYHON
3a0J7aroBpeMEHHOCTH pacCMaTpUBaeTcs B TaBe 7.

KnumaTtnueckuii mporHo3 XapakTepUCTUKH PEYHOro cToka ! BbI-

paxkaercss ee HOpMOW Y , paccyMTaHHOW MO pAxy Y,,..., Y, maHHBIX
MHOTOJISTHUX HAOJOJICHUI 32 7 JieT. [lorpeniHOCTh TaKoro MpOrHo3a
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MIPUHATO XapaKTEpPHU30BaTh OLCHKOH IucrIepcun BelnnduHbl Y 1o Qop-
MyJI€e:

n

o= LYo, (3.7)
I’l—lizl

[lorpemHocTs KIMMATHYECKOTO TPOTHO3a CPaBHHUBACTCS C II0-
IPEIIHOCTHIO MPOTHO3a 10 OLEHUBAaeMON MeTonuke. /i Hee mpUHATO
HCIO0JIB30BaTh onpesenseMslii Gopmymoii (2.1) nokasatens S°. DTtoT
MoKa3arenb MPHOIMKEHHO OICHWBAECT OCTATOYHYIO AMCIEPCHIO, KOTO-
pas cormacHo Qopmyde (2.2) cBsizaHa C AWCIIEPCHEN MPOTHO3UPYEMOH
BCJIMYUHBI U KOPPEIALIMOHHBIM OTHOLIICHUEM R.

KoppensiunonHoe OTHOIIEHHE XapaKTepU3yeT CTEleHb 3aBUCHMO-
CTH TPOTHO3UPYEMOH BEIMYHMHBI OT HCIIOJIb3YEMbIX B METOJMKE Ipe-
JMKTOPOB W PaBHO CTAHIAPTHOW CTAaTUCTUYECKOH OLEHKE KOd(QHITH-
C€HTa KOppesAIunu MCEKIAY q)aKTI/I‘ICCKI/IMI/I 3HAUCHUSIMU BEJIMYUHLI Y U

SHAaYCHUSIMHU UX IIPOTrHO30B Y 1o MHOT'OJICTHEMY pAAYy €XKETOAHBIX
IIPOBEPOUHbIX IIporHo3os (1,Y)),..., (¥,,Y,). Ecau nporHos ompene-

JIi€TCsl YPaBHEHUEM JIMHEMHOM perpeccuu, To R COBHAAaeT C OLIEHKOU
MHO’KECTBEHHOTO K0d((DUIIMEHTa KOPPEISAIIUN TPOrHOCTHYECKOMN 3aBH-
cumoctu. KBazipar 3Tol OLleHKH BhIpaskaeTcsi POpMyJIoi:

Z(Y Y)’
R =1- (=~ ) (3.8)
S -ry

rae Yl - (baKTI/I‘-IeCKOC 3HA4YCHHUC, a X — €€ MPOrHo3 1o OHeHHBaCMOfI

MeTOoJIuKe s Tofa i . Ynciao k ompenemnsieT KOINYeCTBO MapaMeTpoB,
BXOZSIIIUX B GOPMYITY BBIITyCKa MPOTHO3A.

®opmyna (3.8) npencTaBiasieT UCIPABICHHBIA BapUaHT MOKA3aTeNs
Homa — Carknmudda, mpoKo UCTIONB3YEeMbIi B psilie CTpaH B Ka4ecTBE
nokazatesis 3)(hEeKTUBHOCTUA METOJIMKH mporHo3a [27, 48, 52, 55].

B oredecTBeHHON MNpakTHKE HCHOIB3YETCA COAEpIKALIEEe Ty IKE
nHpOpMaIUIO OTHOWEHHE S/ 0 . B 3aBUCUMOCTH OT 3TOro moKazaTens
Y YHUClIa MPOBEPOYHBIX MPOTHO30B # METOIUKA JOJITOCPOYHOTO WIIN
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CPETHECPOYHOTO MPOTHO3MPOBAHUS MO CBOEH 3((HEKTHBHOCTH OTHO-
CUTCA K OJIHOﬁ 3 TPEX BO3MOXKXHBIX KaTeFOpI/Iﬁ KadyecTBa B COOTBET-
cTBuH ¢ Taodi. 3.5 [5, 21].

Tabauya 3.5
HOKa3aTeHl/l KadyecTBa METOAUKH IIOJIFOCI)O‘IHOFO nporno:mponannﬂ
Kareropus n<1s 15 <n<25 n>2s
OLICHKU
Xoporras S/o £0,40 S/o £0,45 S/o <£0,50
YHOBICTBOPH™ | 10« S/ <0,70 [0,45<S /o <0,75]0,50 <S /o <0,80
TCIIbHAA
HEYMOBICTBOPH=| ¢/ > (.70 S/o>0,75 S/o>0,80
TCIIbHAA

OnucanHas mporeaypa oueHKd 3(Q(HEKTUBHOCTH METOIAMK JI0JIIO-
CPOYHOTO M CPETHECPOUYHOTO MPOrHO3a XapPaKTEPUCTHK THAPOJIOTHYE-
CKOTO PeXUMa He YUUTHIBAET PSAJl BAXHBIX CBOWCTB, MCIOJIB3yEMBIX B
ATOM cXeMe CTAaTUCTHYECKHUX OICHOK.

Onpenensemas (opmynoii (3.7) oleHka o’ 3aHUKAeT HOrpell-
HOCTh KJIMMAaTHYECKOTO MPOTHO3a U HE YYHUTHIBAET BO3MOXKHYIO aBTO-
KOPPEJSIMIO YWIEHOB MHOTOJIETHErO paja Y, ,..., Y, , U, Ipexkae BCero,

KO3(QQULUEHT KOPPENsIUMU 7, MEXKIY CMEXKHBIMU WIEHAMU 3TOrO

psna. [lns xapakTepucTHK MOJIOBOAWN M MABOAKOB 3TOT KOA(PQULUEHT
OJHM30K K HYJIO H, CIEA0BATEIILHO, MOXKET HE TIPHHUMATHCS BO BHUMA-
Hue. OHAKO ISl XapaKTepUCTUK MEKEHHOTO CTOKA, KOTOPbIH (hopMHu-
pyercst 3a c4eT MEUICHHO M3MEHSIOIIUXCS OT Toja K TOoAy 3aracoB
MTOJI3EMHBIX BOJ| TITyOOKOTO 3aneranus, Kod(h(OUIIMEHT aBTOKOPPEISIIHN

7, MOXET OBITb 3HAYUTENBHBIM [22]. DTOT K03(pPUIHUEHT clexyeTr

OIICHUBATh 110 opMyJIe:

1

(Y, -

n

~i

(Y., ~T)
(n-No’

—

rK,l -

(3.9)

CT&THCTHI{SCKY}O HAOCTOBEPHOCTL OLCHKU 7., CICAYCT YyCTaHaB-

JUBATh C MOMOIIBIO OMHUCAHHOTO B paszaene 2.1 kputepus AHAEpCOHA.
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Ecnu nepasencTBo (2.7) He BBINONHAETCS, TO OLEHKA 7y | TPAKTHYECKH
HE OTIMYAaEeTCs OT HYJIS, M B IMOCIEAYIONINX pacueTax ee HaJl0 3aMEHNUTh
HYJIEM.

CornacHo mgaHHbIM paOot [13, 29, 32], HecMelleHHasT OIICHKa T10-
TPEITHOCTH KJIMMAaTHICCKOTO MPOTHO3a MOXKET MPHUOIMKEHHO OTpe/e-
aAThCS (hopMyITOit:

2(n+1) n 1+rK,1
n n—1 (n=1)1-r,)

Ve = 1. (3.10)

CpenHee 3HaY€HUE 3TOM OLICHKM PABHO MCTUHHON MOTPEIIHOCTH
KJIMMaTU4YEeCKOro nporHo3a V), . CpenqHeKkBagpaTHYECKHE MOTPEIIHOCTH

OUEHOK V., u 4V, MOryT NpuGIHKXEHHO PACCUUTHIBATECS TIO (Op-

MyJIaM:
1+r
W)=V (3.11)
R ; 1 1477,
o V. )=V, = 3.12
=i (3.12)

HecMeleHHyI0 OlleHKy V~ TOrpemHocTH METOAMKH JI0JIrocpoy-
HOTO WJIM CPEAHECPOYHOI0 IPOTHO3a XaPAaKTEPUCTHKHM THUAPOIOrHYe-
CKOT'0 peKuMa cjeLyeT IoIy4aTh B 3aBUCUMOCTU OT 00beMa U CBOWCTB
HUMCIOIIMXCA B PACIIOPAXKCHUN OAHHBIX OOHUM M3 YCTBIPEX METOJO0B,
ONMCAaHHBIX B pazzaene 2.2.

CornacHO BBIBOJAM TPEABIAYIIETO pa3fesnia, MPU CPaBHEHUHU ITHUX

oLeHOK ¥ 1 V., HeoOXOAMMO yUHTHIBATH KO3(MUIHMEHT KOPPEIAIMH
Mexkay omubkamMu Y, —Y mporHosza MO OLEHUBAEMOH METOIUKE U

omubkamMu Y, —Y KIMMAaTHYeCKOro IPOTHO3a Ul KaKAOro roja
i=1,..., n. OtneHka 3Toro Ko3ppuIeHTa onpenensiercs GopMyJIoi;

=J1-R>, (3.13)
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rie R — momydaemasi ¢ moMomisio Gopmyds (3.8) oreHKa KOppemsin-
OHHOTO OTHOIICHHMS.

B nensax onenkn 3(h(HeKTUBHOCTH METOJUKH JOJTOCPOYHOTO WIIH
CPEIHECPOUYHOTrO MPOTHO3a XaPAKTEPUCTUKHU THAPOJIOTUYECKOTO PEXKH-
Ma CleyeT MPOBEPUTH CTATHCTHYECKYIO JOCTOBEPHOCTb HEPaBEHCTBA
V< V.. ]l pelieHus 3Toii 3a71a4u B 3aBUCUMOCTH OT 0COOEHHOCTEMH

HUMEIOIIUXCS. B PACTIOPSDKEHUN JTAaHHBIX PEKOMEHAYETCsl MCIOJIb30BaTh
OJMH U3 TPeX KPUTEPUEB. DTH KPUTEPUH BHITEKAIOT U3 PEKOMEH]TyEMBIX
B paznene 3.1 o0mux KpUTepreB CPaBHEHNUS IBYX PA3IHMYHBIX METOIUK
JOJTOCPOYHOTO TPOTHO3UPOBAHHUSI XapaKTEPUCTUK PEYHOr0 CTOKa C
OJIMHAKOBOH 3a071aroBpeMEHHOCTBIO.

Kpumepuii 1

JlaHHBI HanOolee MOIIHBIA KPUTEPUN TUCIIEPCHOHHOTO aHaIn3a
IIpeJHa3HA4YeH Ul CUTyaluH, KOTAA CBSI3b MEXIY HPOTHO3HPYEMOM
XapaKTePUCTUKOW PEYHOTO CTOKA W HCIIOIB3yEMbIMU B METOJIUKE Tpe-
JUKTOPAaMH OITUCHIBACTCS PACCMOTPEHHOH B paszmene 2.1 nUHEHHOH
PErpecCHOHHON MOJEINBIO, coAepiKalleld cBOOOAHBIN wieH B (opmyIie
(2.3). IIpu 5TOM KOppETAIHS MEXTy OMTHOKAMH MPOTHO3a TI0 OIICHUBA-
€MOH METOJUKE M OIIMOKaMU KIMMAaTHYECKOTO MPOTHO3a KPUTEpPHEM
yunThiBaeTcs aBromarundeckun. CooTtHomenue V' < V. cnemyer mnpu-

3HaTh CTaTUCTUYCCKU JOCTOBEPHBIM, €CJIN BBITIOJIHACTCA HEPABCHCTBO!

_ (n-Do’ —(n—-k)S?
K (k—l)Sz >Fk

i (@), (3.14)

rae Fi_y, (@) — xBanTus F-pacnpenencuns Ouinepa co CTENeHIMA

cBoboasl k—1 um n—k, cooTBeTCTBYIOIIMIT BEPOSITHOCTH IMPEBBILIC-
HUA O . ypOBeHB 3HAYUMOCTHU KPUTCPHUA O OIIPCHACIIACT BEPOATHOCTH
IPU3HATH METOAHMKY 0OJIee TOYHOM, KOI/a Ha CaMOM JeJie e¢ MOrpell-
HOCTb COBIIJAeT C MOTPEIIHOCTHI0 KIMMATHYECKOro IIPOTHO3a, T. €.
cipaseyiuBa runoresa (V =Vy ). 3navenus Fy_, , (o) onpenensior-

sl JIOCTYIHBIMU KOMITBIOTEPHBIMHU TIPOTPaMMaMHU WM CTATUCTUYECKHU-
MH Tabnumamu [6].
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Kpumepuii 2

Jlanubiii 6o1ee oOIIHil 1, CIeI0BaTEILHO, MCHEE MOIIIHBIN KpPHUTE-
puil mpeaHa3HAYeH JUIS CUTyallud, KOTJa YK€ He TpeOyeTcs, 4ToObI
CBSI3b MEXKIY MPOTHO3HPYEMOU THUIAPOJIOTUYECKON XapaKTePUCTUKON U
WCTOJIb3YEMBIMH B METOJIUKE MPEIUKTOPAMH OMHUCHIBANACH JTHHEHHON
perpeccoHHON Mojenblo. OMHAKO COXpaHseTcs MPEANOJIOKEHUE O
TOM, YTO PSIBI OIIUOOK MPOBEPOYHBIX MPOTHO30B 00Pa3yIOT BEIOOPKY
W3 HOPMalbHOTO pacmpeneneHus BepositHocTed. CooTHOIIeHHE

* *
V' <V, caemyer NpU3HATh CTATUCTUYECKH IOCTOBEPHBIM, €CIH BBI-
TIOJTHSICTCS] HEPABEHCTBO:

Ve=V')’ >
Be=(n-k)In[l+—5—" 21> y*(a), 3.15
k= (n—k)In 4VVR2] xi (o) (3.15)

K
2 o
rae ; (0) — KBaHTHIIb XU-KBAJPAT PACIPEICICHHS C OIHON CTEICHBIO
CBOOOJIbI,  COOTBETCTBYIOIIUI BEPOSTHOCTH IpeBblmicHUs o . [lpu
o =5 % KpUTHYECKOE 3HAUYEHUE PABHO Xlz(S %)=3,84. [lns mpyrux

YPOBHEH 3HAYUMOCTH O KPUTHYECKHE 3HAUCHHS Xlz((x) MIPHUBE/ICHBI B
Tabum. 3.3.

Kpumepuii 3

JlaHHBIN KpUTEpHI TpeAHa3HaueH A Haubosee oOIero cirydas,
Koraga HE HakKJIaAbIBACTCA HUKAKUX OFpaHI/I‘-ICHI/Iﬁ Ha CBOMCTBA pAaOB
OKOOK MTPOBEPOYHBIX MPOTHO30B 10 OLEHWBAEMON METOJHUKE U OLIM-
00K KJIMMaTHYECKOTO MPOTHO3a. ENMHCTBEHHBIM YCIOBHEM NPUMEHU-
MOCTH JaHHOTO KPHUTEpHUs SIBISETCS AOCTATOYHO OOJBILOE YUCIO 7
MIPOBEPOYHBIX POTHO30B.

* *
B sTom kpuTepnn HEOOXOAUMO YUHTHIBATh Morpemuocta o (V)
* * * *
u o (Vi) oueHok V' u V., KOTOpble B 3aBUCUMOCTH OT METOJa IOy~
YEHHSI STHUX OIICHOK OIPEACISAIOTCS YKa3aHHBIMHU BbIIIe (opmynaMu
* *®

paznena 2.2. CootHomenne V' < V. cieqyer NpU3HATh CTATHCTUYECKH
JIOCTOBEPHBIM, €CJIU BBIMOJIHICTCS HEPABEHCTBO:
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Ve-V"
o™ V) +[o" Vo)) —20-R)e™ (Vo™ (V)

M= >t(a), (3.16)

rae #(0) — KBaHTWIb HOPMAJIBHOIO paclpelesieHHs BEepOSTHOCTEH,
COOTBETCTBYIOIINI BEpOSATHOCTH TPEBBINIEHUS 0. B wacTtHOCTH,
t(a) =1,64 mpu a =5 %.

PexomeHayemble KpUTEPUN TO3BOJISIIOT MOJMy4YaTh CTATUCTUYECKU
JOCTOBEPHBIN BBIBOJ O NPEUMYIIECTBE PAacCMaTpUBAEMON METOIUKHU
JIOJITOCPOYHOTO MJIM  CPEAHECPOYHOrO MPOTHO3a THUAPOJIIOTHYECKON
XapaKTepUCTUKH MO CPABHEHHIO C KIMMATUYECKHMM IPOTHO30M. OTO
MIPEUMYIIECTBO BBIPa)KaeTCsl HEPABEHCTBOM V < V., KOTOpOE OJIAKHO

BBITIOJHSTHCS JUISI HCTUHHBIX 3HAUCHUI CPAaBHUBAEMBIX MOTPEITHOCTEH
nporHo3a. OQHAKO Ha 3aKJIIOYUTENBHOM dTare OIEeHKN d((PEKTHBHOCTH
paccMaTpUBacMOi METOJMKH TPOTHO32 MOXKET BO3HUKHYTH TOTpPEO-
HOCTh B HEKOTOPOM «3amace MpouHoCTH». TOT ¢akT, 4To MOrpenHoCcTh
MCTOJUKH HUIKE, YEM Y KIIMMATHYCCKOT'O IIPOrHO3a, MOXET OKa3aTbCA
HEJIOCTATOYHBIM JUIsI BBIBOJA 00 A(PPEKTUBHOCTH €€ TPAKTHIECCKOTO
ncronp3oBanus. HeoOxommmo, 9ToObl €e MPEenMyIIecTBO ObIIO OBl
JAO0CTAaTOYHO OLTYTUMBIM.

Orto TpeOoBaHHMe yCHIEHHONH 3(P(PEKTUBHOCTH METOJUKH MOKHO

BBIPa3UTh PaBHOCHJILHBIMH HEPAaBEHCTBAMH N7 7 AVx » B KOTOpBIX
kodpduLUeHT J xapakTepusyeT 3amac 3PQPEKTUBHOCTH METOAMKH.
UeM OH HUWKE, TeM OOJIbIIE €€ MPEUMYIIECTBO Mepe]] KIMMaTHYECKUM
nporno3om. Hampumep, mpu y =0,5 mokaszarenb ee MOTPEHIHOCTH
IIPOTHO3a V' nomken 6bith B 11Ba pasa HIKe, YeM IO0Ka3aTelb \/ﬁ
MOTPENTHOCTH KJIMMAaTHYECKOT0 MPOTHO3a.

Kpumepuii ycunennoii s¢phexmuenocmu

B nensx mpoBepKd CTaTUCTUYECKON TOCTOBEPHOCTH HEPABEHCTBA
NV <y Ve mm V< y? Vi PEKOMEHIYEeTCsl MCIIOJIb30BaTh MPUCIIO-

COOJIGHHBI JUIA pElIeHHs TOCTaBIEHHOW 3ajadd BapHaHT HamOoiee
obmiero kputepus 3. [lpum ypoBHE 3HAUMMOCTH O COOTHOIICHHUE

* *
Vi< y? Vi clenyerT NpHU3HATh CTaTHCTUYECKH [OCTOBEPHBIM, €CIIH
BBITIOTHSIETCS HEPABEHCTBO:
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= arsa
Y le" O+ F -2 (- R)e (Ve (7))

>1(0) .(3.17)

Janasblii kputepuil ycmieHHOH 3()h()EeKTHBHOCTH METOAMKH CyIIle-
CTBEHHO YIPOIIAETCSl P OTCYTCTBHHM aBTOKOPPEISIIMHA B CpaBHHBae-
MBIX PsilaX OMIMOOK MPOBEPOYHBIX MPOTHO30B U MPH OTHOCUTEIHHO
HEeOOJIBIIOM YHUCIIe OLIEHMBAEMBIX TAapamMeTpoB A IO CPaBHEHUIO C
YHCIOM 71 TPOBEPOYHBIX TMPOTHO30B. B 3TOM ciyyae morpenrHocts
KIIMMaTHYECKOT0 TPOTHO3a M TIOTPEIIHOCTh OLIEHMBAEMOW METOJIUKHU
XapaxkTepusyloT onpenensembie Gopmynamu (2.1) u (3.7) Tpagunnos-

HbIE ToKaszaTenu S° u o .

Ynpowennwiit kpumepuit ycunennoit 3gpgpexmusnocmu.

CornacHo YNpOIIEHHOMY BapHaHTy IaHHOTO KpPUTEpUS COOTHO-
* *
urenne V< y? V, caemyer NpU3HATh CTATUCTHYECKH JOCTOBEPHBIM,
€CJIV BBITIOJTHSICTCS] HEPABEHCTBO:

2 2
M :\/Z y —(8/0) > ta). (3.18)
7 N2 (S10)t +y* 22 (1-R* XS 0)

B Ttabn. 3.6 s o =5 % mnpuBeneHsl MakCUMaJlbHbIE 3HAYCHHUS
OTHOIIEHUS S/0, IPU KOTOPBIX HepaBeHCTBO (3.18) BeImomHsSETCS H,

CIIeI0BATEIIBHO, HEPAaBEHCTBO V< 77 V; MOXET OBITh MPU3HAHO CTa-
TUCTUYCCKU JOCTOBCPHLIM.
Tabnuya 3.6
MakcumajibHbIe 3HaYeHus: oTHomenuss S/ o npu o =5 %
n 10 20 30 40 50 60
y =050 0,28 0,35 0,38 0,39 0,40 0,41
7 = 0,60 0,35 0,43 0,46 0,48 0,49 0,50
7 =0,70 0,42 0,51 0,55 0,57 0,58 0,59
7 =0,80 0,50 0,60 0,64 0,67 0,68 0,69
7 =090 0,60 0,71 0,76 0,78 0,79 0,80
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3.4. Illpumep oneHKkH 3(PpPeKTHBHOCTH METOIUKH I0JTOCPOYHOTO
NPOrHO3MPOBAHMS PEYHOI'0 CTOKA

B xauectBe mpumepa paccmarpuBaeTrcsl oueHka 3((EeKTHBHOCTH
METOAMKHU AOJATOCPOYHOTO MPOTHOZUPOBAHUS CPEIIHETO 3a alpeib pac-
xona mnputoka Boabl B Bojoxpanwnuue CasHo-Ilymenckoit I'9C ¢
3a01aroBpeMeHHOCTHIO 35 CyTOK.

Meronuka u3znoxeHa B pazgene 2.3 1 OCHOBaHA Ha JaHHBIX 3a Ie-
prox ¢ 1979 mo 2003 rox, nmpeacTaBIeHHBIX B Ta0i. 2.2. Onpenensemas
dhopmyoii (2.1) cranmapTHAS OIIEHKA MTOTPEITHOCTH MPOTHO3a HA 3aBH-
CMMOM MaTepuane coctaBuser S = 152 m’/c. TIorpemsocTh METOMKN

XapakTepu3yeT BeJIUYMHA \/F =162 m’/c. OTHOCHTENBHAS MOTpENI-
HOCTb 3TOM OLIEHKH COCTaBJISICT, COOTBETCTBEHHO, 15 %.

B xauecTBe Oe3yciOBHON albTepHATHBBI PaCCMaTPUBACTCS KINMa-
TUYECKUH MPOTHO3, MPU KOTOPOM HCHOJIB3YETCA TOJBKO HOpMa 3TOH
XapakTepucTHKH Y = 652 M°/c, pacCuMTaHHAs MO PNy MHOTOJNETHHX
Habmronenuii 3a n = 25 nert. [lonyuennas no gpopmyne (3.7) cranmapt-
Hasg OIIGHKa TIOTPENIHOCTH KJIMMATHYECKOTO TPOTHO3a paBHA
o =223 m/c.

Paccunrannas no popmyie (3.9) ouenka 7y ;= —0,04 xoodppuun-

€HTa KOPPENSAIUN MEXJTy CMEXKHBIMU UYJICHaMH MHOTOJIETHETO psiia
3HaYeHUH TPOTHO3UpPYEeMON BENUYMHBI Y OnM3Ka K HYJIO M CBUAE-
TEJILCTBYET 00 OTCYTCTBUH aBTOKOppensiuuu. [loxydyennas nmo Gpopmyie
(3.10) omenka cpemHero 3Ha4YCHHS KBajpaTa OMMOKH KIMMATHIECKOTO

£
IIpOrHo3a cocrasiser V, = 51528 (M*/c)?. TIorpemtHocTs KINMaTHHe-

:
CKOTO TIPOTHO3a XapaKTepU3yeT BeanuuHa 4V, =227 m’/c. CornacHo

dhopmynam (3.11) u (3.12), oTHOCHTENIbHAS TIOTPEIIHOCTh STHUX OILIEHOK
COCTaBIIIET, COOTBETCTBEHHO, 29 u 14 %. [lns Bcex 25 JET OMIMOKH
MIPOTHO3a IO OIEHUBAEMOH METOJMKE W KIMMATHYECKOTO TPOTHO3a
MpUBECHBI B Ta0IMI. 3.7.

Koaddumment koppersinun MexIy eXeroJHbIMUA OITHOKaMH TIpo-
T'HO32 110 OI[CHWBAEMON METOJIMKE W ONIMOKAMH KIMMAaTHYECKOTO TPO-
THO3a OJJHO3HA4YHO CBsi3aH cooTHouIeHneM (3.13) ¢ MHOKeCTBEHHBIM
k03¢ punmenTom koppemsauun R u paseH r = 0,65.
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CranpaptHblii 1OKazaTenb S(PQEKTHBHOCTH METOIUKH COCTaBIISET
S/o =0,68, uro cormacHo Tadn. 3.5 MO3BOJSET HaTh YAOBJICTBOPH-
TEJIbHYIO OLIGHKY paccMaTpuUBaeMOH METOOUKE IOJIOCPOYHOIO Ipo-

THO3a.
Tabnuya 3.7
Omunéxy MporHo3a no oueHNnBaeMoi MeTOIHKe M KIUMATHYECKOTr0
NMPOrHo3a NpuToKa BoAbl B Bogoxpanuaume Casino-Ilymenckoii I'IC

3a anpeib
T'onbl Y-Y Y-Y
1979 —26 -252
1980 104 242
1981 95 234
1982 333 351
1983 —108 -258
1984 25 -232
1985 —4 91
1986 —62 -119
1987 -39 -42
1988 156 53
1989 -116 8
1990 —54 -192
1991 —74 -132
1992 —64 22
1993 -98 148
1994 -40 46
1995 -59 183
1996 94 -162
1997 422 708
1998 -140 —69
1999 -55 41
2000 -33 88
2001 92 248
2002 -230 —65
2003 —138 —148
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Koaddumment koppersinun Mexay eXeroJHbIMUA OITHOKaMH TIpo-
THO3a IO OIEHMBAEMON METOAMKE W OIIMOKaMH KIMMAaTHIECKOTO TPO-
THO3a OJJHO3HAYHO CBsi3aH cooTHomIeHneM (3.13) ¢ MHOKeCTBEHHBIM
kodpduumenTom Koppesiunu R u pasen r = 0,65.

CranmapTHbIi TIOKa3aTenb d(P(HEKTUBHOCTH METOJUKU COCTABIISET
S/o=0,68, uro cormacHo Tabm. 3.5 MO3BONIAET NATh YIOBIETBOPH-
TENBHYIO OIICHKY paccMaTpHBaeMON METOIUKE IOJTOCPOYHOTO TIPO-
rHO3a.

Ilpumep ucnonv3osanus kpumepus 1

Jluneitnblii Bug (popMynbl mosrydeHusi MporHO3a CPETHEro 3a arl-
pens pacxoma mputoka Bonbl B Bomoxpanmimie Casuo-Illymenckoi
I'DC pemaer mambosee 3pGEKTUBHBIM TEPBBIN M3 H3JI0KCHHBIX BBITIIE
KpuTepueB oueHkn pdextuBHOCcTH. Onpenensemsrii popmyoit (3.14)
nokasarens kpurepus 1 pasen £y = 14,9. Kpurnuecku Oonpmmm ass

TAaKOTO TOKa3aTesl SBISICTCS KBAHTHIIb Fk k(oc) pacrpeeseHust
n-

1,
@umepa co creneHsmMu cBodoisl k—1 u n—k, coorBeTcTByOmUil
BEpOSITHOCTU MpEBBIIICHUsT O . B paccmarpuBaemom ciydae k—1 =2,
n—k 22, u npu CTaHJAPTHOM ypOBHE 3HAYUMOCTH O =5 % KpHuTHYe-
ckoe 3Hauenue [ 5, (5 %)= 3,44. CnenoparenbHo, HepaBeHCTBO (3.14)

* *
BeinonHsercsi. CoorHomenue V' < V. cnemyer npu3HaTh CTaTUCTHYE-

CKH JIOCTOBEPHBIM, & PacCMaTPUBAEMYIO0 METOIUKY — I(PQEKTHBHOU.
Heo0xonumMo 0TMETUTD, YTO BBICOKAS! MOLTHOCTH KpUTEpHUs 1 MO3BOIIS-
eT eMy OOHapy>KUTh MPEUMYIIECTBO TAHHON METOAWKH Teper KInMa-
THYECKUM IIPOTHO30M NPH JIO00M Pa3yMHOM YPOBHE 3HAUUMOCTH (. .

Ilpumep ucnonvzosanus Kpumepus 2

[Ipn wucnonp3zoBaHuM Oojee OOLIETo, CIEAOBATEIbHO, U MEHEE
MOIIHOTO KpuTepus 2 ompenenseMbrii gopmymnoit (3.15) moxazatens
kputepus 2 paBeH B, = 4,69. IIpu cranaapTHOM ypOBHE 3HAUHMOCTH

o =5% KpPUTHYECKOE 3HAYCHHUE xf(S %)=3,84. CnenoBareibHO,

* *
HepaBeHcTBO (3.15) Bbinonssercs. CoorHowenue V < V. Taxke
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CJIEAYeT MPU3HATh CTATHCTHUYECKH TOCTOBEPHBIM, @ PacCMaTPUBACMYIO
METOJIUKY — (P PEeKTHBHOH.

Ilpumep ucnonvzosanus Kpumepus 3

[Ipu ucronb3oBaHuM eie Oojiee OOIIEro U MEHEe MOIHOTO KpPH-
Tepus 3 ompenensiembrii popmymoi (3.16) mokazarens kKpurepus 3 pa-
BeH M, =2,26. Ilpu cTanmapTHOM ypOBHE 3HaUMMOCTH O.= 5 % KpH-

trdeckoe 3HadeHue ¢(5 %) =1,64. CrnemoBaTenbHO, HEPABEHCTBO

* £
(3.16) Bbmonnserca. CoorHomenue V' < V. Takxke cienyer NpU3HaTh

CTaTHCTUYECKH JIOCTOBEPHBIM, a PAaCCMAaTPHBACMYI) METOAUKY — (-
(heKTHBHOM.

Takum 0o0pa3oM, Bce TpHU KpUTEpPHUs MOKA3alH CTATUCTHUYECKHU JO-
CTOBEpHOE MPEUMYIIECTBO PACCMATPHUBAEMON METOIUKH JOJITOCPOYHO-
0 TIPOTHO3UPOBAHUS CPETHETO 3a anpeib pacxoja MPHUTOKA BOJIBI B
Bogoxpanmiuie CasHo-Llymenckoit I'9C mepen ero KIMMaTHYECKUM
IIPOTHO30M H TEM CaMbIM MTOATBEPAUIH €€ 3PPEKTUBHOCTb.

Ilpumep ucnonv3osanusa ynpouieHHO20 Kpumepus ycuieHHOU
ahpexmusnocmu

[IpoBepum TpeOoBanne ycuiIeHHOH A((EKTUBHOCTH METOINKH
Jr < 14 \/Z sty =0,9. 3To 03HAYAeT, UTO MOKA3aTENb MOTPEITHO-
cTH MeToaukH +/}J Menbiie 90 % OT mokas3aTesnst HOrPEUIHOCTH KIUMa-
TUYECKOT'O IPOTHO3a \/Z Apu n =25u S§/0 =0,68 onpenensiemblii
¢dopmynoit (3.18) mokazaTenb YNPOIIEHHOTO KPUTEPHs YCHUICHHON
3¢ hexkTHBHOCTH paBeH M , = 1,68. Ilpu cTaHIapTHOM YpPOBHE 3HA4M-

MocTH o =5 % kputudeckoe 3Hadenwe (5 %) = 1,64, u, crnenosa-

TeNbHO, HepaBeHCTBO (3.18) BemomnHserca. CorIacHO JaHHOMY KpHUTE-
pHUIO, MOKHO MPHUHATH TUIOTE3y O TOM, YTO MEXKIY IOKa3aTeIsiMU
MOTPEIIHOCTU PacCMaTPUBAEMOM METOJUKHU M TOTPEIIHOCTH KIUMaTH-

YeCKOro MPOTrHO3a BBIMOJHAETCs cooTHomenne 'V < 0,9 (V. , T.e.

nMeeT MecTo ycuieHHas 3(h()EKTUBHOCTh METOIUKH JOJITOCPOUHOTO
MIPOTHO3WPOBAHMS CPEIHETO 32 alpellb pacxojia MPUTOKA BOJBI B BOJIO-
xpanunuuie CasHo-lymenckoi I'DC.
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I'JIABA 4

OIEHKA OITPABJIBIBAEMOCTH JOJI'OCPOYHbBIX
IMPOT'HO30B PEYHOI'O CTOKA

4.1. JleiicTBy1o11e NpaBuJia OLEHKU ONPABAbIBAEMOCTH
JI0JITOCPOYHBIX MPOTHO30B PEYHOr0 CTOKA

J71si METOAMK AOATOCPOYHOTO U CPEAHECPOUHOTO MPOrHO3UPOBA-
HUS XapaKTePUCTHK PEYHOTO CTOKA OTPaBIBIBAEMOCTh XapaKTepU3YeT-
Csl YacTOTOM JOIMYCTUMBIX OIIMOOK IPOBEPOUYHBIX IMPOTHO30B [21].
Ecnu st MeToauku B KauecTBe 0E3yCIOBHOM albTEPHATUBBI HCIIONb-
3yeTcsl KIMMAaTUIECKHH MPOTHO3, TO 33 JOITyCTUMYIO OITHOKY MPOTHO3a
MPUHUMAETCS BEJIUYMHA 5lmn =0,6740, tne o — omnpelneiseMblii

(dhopmyioii (3.7) mokaszareib MOTPEHTHOCTH KIMMATHUYECKOTO MPOTHO3a.
B Tex ciyuwasix, korjia B KauecTBe 0€3yCIOBHON allbTePHATUBBI UCIIONb-
3yeTcsli WHEPIHWOHHBIN TMPOTHO3, MPUHUMAETCS WHAs BEIWYHHA JIOIY-
CTUMOM OIMMOKH MPOTHO3a. Takue ciaydan pacCMaTpUBAIOTCS B TJ1aBe 8.

Ha3nauenue Takod BENTUYMHBI JOMYCTUMOW OLIMOKM TIPOTHO3a
00yCIIOBIIEHO TEM, YTO IIPU HOPMAIILHOM PacIpe/ie]ICHHH BEPOTHOCTEH
MIPOTHO3UPYEMON XapaKTePUCTUKU PEUHOTO CTOKA €€ €KETOJHOE 3Ha-
yeHue Y JOJKHO IOMaJaTh B OTPE30K OT Y - 0,6740 no Y + 0,674 o
¢ BepostHOCTEIO 50 %. BepostHocts 50 % mpuHMMaetcs 3a obecte-
YEHHOCTh BEPOSITHOTO OTKJIOHEHUS MPOTHO3UPYEMOU BETUYUHBI OT €€
HOPMBL. B CBSI3U C 3TUM 151 OLICHUBAEMON METOAMKHU aHATU3UPYETCS

n

MHoOroNeTHu pan Y, — 7Y ,...,Y, —Y, omuOOK NpoBEpOUHBIX IIPOrHO30B.
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"
[lo sToMy psimy paccuMThIBae€TCsl OTHOCHTENbHAs 4acToTa P, nomy-
CTUMBIX OMIMOOK MPOTHO3a, T. €. CIIy4aeB, KOIJa BBIIOIHSAETCS Hepa-

=5 *
BEHCTBO ‘Yi —Yi‘ < 8, - Yacrora (0OecneueHnocTs) Py, Xapakrepusyer

OIPaBBIBAEMOCTh METOAMKH. Ee NpuUMEHEeHHe CUHMTaeTCs IeIeco00-
pas3HbIM, eciu P;, He MeHee ueM Ha 10 % mpeBblmaeT 00ecrieueHHOCTh
BEpPOSITHOTO OTKJIOHEHUSI MIPOTHO3UPYEMOH BEJIIMYUHBI OT HOPMBI, T. €.
BBITIOJIHSIETCS HEPABEHCTBO P;; > 60 % [5, 21].

C pocToM NpPOAOHKUTEIBHOCTH 7 MHOTOJIETHErO psijia MpoBEpoY-
HBIX MIPOTHO30B YaCTOTa PA*J MPUOIIKACTCSI K UCTUHHON BEPOSITHOCTH
P,, nomycTUMBIX OMIMOOK IporxHo3a. st mo60ro 3aaHHOTO paclpe-

JeJICHUsI BEPOSITHOCTEH OLIMOOK IIPOrHO3a 3Ta BEPOSITHOCTh OIPEAEIs-
€TCsl COOTHOIIEHHEM MEXJy CpPeJHEKBaApPaTHUECKOH MOrpenIHOCThIO

MpOrHO3a +/V/ 1O OLIEHMBaeMOW METOJUKE W IOTPEIIHOCTBIO [V

KIIMMAaTUY€CKOro IporHosa. C POCTOM MPOHOJLKUTCIIBHOCTH pslia
Ha6J'IIOI[eHI/If/'I, Ha OCHOBE KOTOPOI'O IMMOCTPOCHA OLICHMBAacMasl METOJUKA

U paccuMTaHa HopMa Y, oTHomeHue 'V /,/V, mnpubamxaerca K Be-

mmanae V1—-R? | rie R — kK03 QUIHEHT KOpPeIAluu MeX/Iy XapaKTe-

puctukoil peyroro croka Y u ee nporrozom Y . Ilpu HopmasibHOM
pacnpezieieHu OIMOOK MPOrHO3a CBsI3b BEPOATHOCTH P, C BelIu4H-

Holt 1 —R* wmmmoctpupyercs qanHbiME Tab1. 4.1. B Hacrapnenuu mo
ciyx6e MporHo3oB BenuunHa \1— R? 3aMeHeHa GIM3KHM K Hel COOT-
HomrenneM S /o [5, 21].

Tabnuya 4.1
BeposiTHOCTD 10Ny CTUMBIX OLIMOOK NPOruo3a P, npH pasin4HbIX

smavenusix v1— R>

J1=R? 0,11]021]03]04]05]|061]07]08]09 1
P, . % 100 [ 99,9 97,5 91 |82,5| 74 |66,5| 60 |54,5| 50
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CornacHo Ta0m. 4.1, BepositHocTh P, He MeHee yeM Ha 10 % mpe-
BbIIIaeT odecredeHHOCTh 50 % BEpOSTHOrO OTKJIOHEHHUS MPOTHO3HUPYE-

MOIi BeTMUMHBI OT HOPMEI, el V1—R*> < 0,8. Takum oGpasom, mpu
JOCTaTOYHO OOJIBILIOM YHCJIE 7 IPOBEPOUHBIX IIPOTHO30B IIPUMEHEHUE
CUMTAETCS 1eIeCO00pa3HBIM C TOYKH 3PEHHS OOECTIEYeHHOCTH JIOIY-
CTUMOM OIIMOKH IMOJIy4aeMbIX 110 STOW METOJMKH MPOTHO30B, €CIIU 3Ta
METOJIMKA OTHOCHUTCSI K KaTErOPUH yJOBIETBOPUTENBHBIX C TOUKHU 3pe-
Hus ee 9QHEeKTUBHOCTH MO CPAaBHEHHUIO C KIIMMATHYECKH IPOTHO30M.

W3nosxeHHbIe BbIIIE HOPMATUBHBIE IIPAaBHUJIa OCHOBAHBI Ha TPEIO-
JIOKEHUH O TOM, YTO OIIMOKH MPOTHO3a IO OLIEHUBAEMOM METOAMKE U
OMOKK MPOrHO3a alIbTEPHATHBHOIO €M KIMMAaTHYECKOro IPOrHO3a
MTOTYMHSIIOTCST HOPMAJIbHOMY pachpeesieHuio BepoaTtHocTed. OmHako
HECOOTBETCTBUE OIIMOOK MPOTHO3a HOPMAJIBHOMY DPACHpEACICHUIO HE
SBIISIETCS. TAaKUM YK peOKuM uckimodeHueMm. Kak Oynmer mokasaHo B
riaBe 8, BEPOSITHOCTHAs MPUPOAA OMIMOOK MPOTHO3a XapaKTEPHUCTHK
PEYHOr0 CTOKAa MOXKET OBITh JIOCTATOYHO CIIOKHOW U TPeOOBaTh HETPH-
BUAJIBHBIX METOAOB €e onucaHus. YTo ke Kacaercsl OMMOOK KIMMaTH-
YECKOr0 IMPOrHO3a, TO UX IMOBEACHUE OINpENesieTcs paclpeieIcHHEM
BEPOSITHOCTEU NPOTHO3UPYEMON XapaKTEPUCTUKU PEYHOTO CTOKa Y, a
OHO PEeIKO OBbIBACT HOPMAJBbHBIM U, KaK MPaBUJIO, OTIMYAECTCS SBHOU
ACUMMETPHUEN U OTIMYHBIM OT HyJIsl 3KcLeccoM. MIMeHHO 1o 3Toil mpu-
YUHE B THAPOJOTHYECKHX M BOJIOXO3SHCTBEHHBIX pacyeTax HCIOIb3Y-
1oTcsi OMHOMMalbHOE pacipenenenue [lupcona, TpexmnapameTpruuecKoe
raMMa-pacrpesiesieHie, JIorapuMUIecK HOpMajbHOE M ApPYyTHe OT-
JUYHBIE OT HOPMAJLHOTO paclpeeieHus BeposiTHocTel [1, 2, 22, 27,
39, 43, 52].

O6o3HauuM uepe3 P, HCTHHHYIO BEPOSTHOCTH JOIyCTHMOMN
OMOKN KJIMMATHYECKOTO WJIM MHEPLUOHHOIO IPOr'HO3a, T.€. HEPaBEH-

CTBa |Yi -Y | <0,674 o ana xaxaoro roaa. C pocToM MPOJOIKUTEIBHO-
CTH 1 MHOTOJIETHETO psijia IPOBEPOYHBIX IMPOTHO30B K ATOH BEPOSTHO-

.
CTU CTpPeMHUTCsl 4acTtora £, pomycTuMmblx OmMOOK mporHosa. Ilpu

HOPMaJIBHOM DAacIIpe/Ie]IeHNH BEPOATHOCTEH OIMMOOK KIMMAaTHYECKOTO
MIPOrHO3a BepoATHOCTh P, paBHa 50 %. OnHako mpu Opyrux pacrpe-

JICJIEHUSIX OHA MOJKET BapbUpoBaTh OT 15 10 85 %. 3xech BaxkHENHIIyIO
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poJib urparoT koapduirentsl acummerpun Cs u 3kciecca Ex. Y Hop-
MaJILHOTO pachpeaesieHus: o6a Kodpuunenta paBHbl Hyt0. Koaddu-
LUEHT aCHMMETPHUHU XapaKTepU3yeT COOTHOIIEHHE BEPOSITHOCTEH YKIIO-
HEHHUs BIPABO U BJIEBO OT MaremaTuueckoro oxupanus. [Ipu Cs >0
BEPOSITHOCTh OTPHLATENBHBIX OIIMOOK HPOrHO3a OoJblie, YeM I0JI0-
KHUTCIIbHbIX.

Bosiee BaXKHBIM B JaHHOM cilydae sIBISIeTCs KOA(QQHULIUEHT dKCLec-
ca. OH xapakTepu3yeT BEPOSATHOCTH TOSBICHHUS OYCHBH OOIBIIHUX IIO
abCOIOTHOM BeNMYrHE OIMMOOK MPOTHO3a MPH OJHON M TOW Ke Auc-
nepcun pacrpeneneHus. [Ipu 6obmKX OTpULATENIBHBIX 3HAYCHUAX EX
BEPOSITHOCTb JIOMYCTUMBIX OMIMOOK mpuOnmxkaercss K Hymo. [lpu
OOJIBLIMX TIOJIOKUTEIbHBIX 3HAUCHHUAX EX 3Ta BEPOSITHOCTH NPHOIHU-
xkaetcs K exuHUIE [15, 55]. B memnsix mosicHeHNsT paccMaTpUBAIOTCS J1Ba
cilyuasl.

1. Ecnin ommOka KIMMaTHYECKOTO MPOrHO3a XapaKTePUCTUKU O/~
YHHSETCS CUMMeETpUuIHOMY U-00pasHoMy OeTa-pacrpe/ieliecHUuI0 Bepo-
SITHOCTEH, CIBUHYTOMY BieBO Ha 0,5 aist obecriedeHus: HyJIEBOW Cpea-
Heil ommOku, To npu Cs =0 u Ex =-2 BeposSTHOCTb IOIyCTUMOMN
OLMOKU KIMMaTHYECKOTO IIporHo3a Py paBHa 14 %.

2. Ecnu ommOKka KIMMATHYECKOTO WM WHEPIIMOHHOTO IMPOTHO3a
HETPEPHIBHON TUIIPOJIOTUYECKON XapaKTePUCTUKU MOAYUHSAETCS raMma
pacnpezieieHIIo BEpOATHOCTEH CO CMEeIeHneM BiieBO Ha 1 s obecre-
YeHUst HyJIeBO# cpejneit ommoOku, To npu Cs =3 u Ex = 13,5 Beposit-
HOCTb JIONyCTUMOW OIIMOKM KIMMAaTUYECKOro IporHoza P, paBHa
85 %.

OTnnumne pacnpeesieHus BEepOsATHOCTEH OIMMOOK IPOTHO3a I10
OIICHMBAEMON METOIUKE OT HOPMAJIBHOTO PACHpPEICICHHUS TaKXKe MO-
JKET 3aTPYAHUTH CPABHEHUE YaCTOTHI P,; C MpeanojaraeMon BeposT-
HOCTHIO 50 %.

[Tpu GOJIBIIIOM OTPHUIIATEIPHOM 3HAYEHUH KOA3(PQHIMEHTa IKCIIEC-
ca Ex omuOOK IMPOrHO3a BEPOSITHOCTH JIOIYCTUMBIX OIIHMOOK IIPOTHO3a
P, MoxeT oka3zarbcs 3HauMTENbHO MeHblIe 50 % maxke A Xopoulei

M

METOAMKHU C HU3KUM ToKazaTeneM /V /4 /V .

[Tpu OOJIBIIIOM IMOJIOKUTEIBHOM 3HAYCHUN KO3 (HUIIMCHTA dKCIIEC-
ca Ex omuOOK IMPOrHO3a BEPOSITHOCTh JIOIYCTUMBIX OIMIHOOK IPOTHO3a
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P,, Moxer okazaTbcs 3HauUTENIbHO Oosbiie 50 % naxe Uia HEyao-

BJIETBOPUTEIBHON METOIUKH C BBICOKUM TOKaszaresneM vV /4/V .

B To e Bpems mpu JMOOBIX pacTpeneseHUsIX BEpPOSTHOCTEH OIu-
0OK IPOTHO3a 10 OLIEHWBAEMOIl METOAMKE M OMINOOK KIMMAaTHYECKOIo
IIPOTHO3a COOTHOILIEHUE MEX]y BEpOSATHOCTSIMU P, u P, CBfA3aHO C

nokazareneM 'V /4/V,;  3pdekTuBHOCTH IpOBEpsAEMON METOIUKU

nporHo3a. OJHaKo B Cily4yae CYNIECTBEHHOTO OTJIMYHS dTHX pacrpejie-
JeHUH OT HOPMAJBHOTO TaKas CBA3b MOXKET HOCHTH 00Jiee CIIOKHBIN
Xapakrep.

4.2. PexoMeH1alMH 110 OLlEHKE ONPABAbIBAEMOCTH J0JITOCPOYHBIX
NMPOTHO30B PEYHOr0 CTOKA

B ocHOBe OlLleHKH OIpaBJBIBAEMOCTH JOJITOCPOUYHBIX U BBIITyCKae-
MBIX OJIMH pa3 B I'0Jl CPEIHECPOUHBIX MPOTHO30B PEYHOI0 CTOKA JOIK-
HBI JIE)KATh METOJIbI MOJyUYSHHsI CTATUCTUYECKUX BBIBOJIOB, CBOOOIHBIX
OT TPEANOI0KEHUNH O PACIPEICTICHNH BEPOSITHOCTEH aHATU3UPYEMBIX
BEJIMYMH. DTa OLEHKA JOJDKHA OBbITh OCHOBaHA Ha CPAaBHEHHMU YaCTOTHI

*

P, nonycTHMBIX OMIMOOK MPOTHO3a 10 TPOBEPSIEMO METOJIMKE C Ya-

W
CTOTOM P,: JOMYCTUMBIX OHMIMOOK KIMMAaTHYECKOro mporuosa. Llemb
TaKOTO CPaBHEHHS — MPOBEPHUTH CTATUCTHUECKYIO TOCTOBEPHOCTH BBI-
BOJAA O TOM, 4YTO HCTHHHBIE BEPOATHOCTH CBSI3aHBI COOTHOLIEHHEM
P, > P.. B xone Takoii nmpoBepku HEOOXOAUMO YyUUTHIBATb KOPPEJIs-
LU0 MEXY OLIMOKaMHU MPOTrHO3a IO MPOBEPSEMON METOANKE U OLINO-
KaMH KJIIMMAaTHYECKOIO, T.K. BO3MOXKHA CTaTUCTHYECKash 3aBUCHUMOCThb
MEXJly 4acTOTaMH P,; u P,j. OTy 3aBUCHUMOCTb IMOSICHSIET paccMOTpe-
HHUE ABYX CUTYalHi.

1. IlpeamnonoxumM, 4TO0 UCXOAHBIA psix Y ,..., 3HAUECHUU MOPO-

n

THO3UPYEMON BEJIMUYMHBI COIEPKUT KAKOE-TO aHOMAaJIbHO OOJbIIOE
WM MajleHbKoe 3HayeHue Y. Jlns Hero ommbka mporHosa 1o OLUeHH-

BaeMoOM MeToauKe Y i_YJ MOJKET OBITH OYEHb OOJNBIION IOJIOKUTEIE-

HOW WJTH, COOTBETCTBEHHO, OTPHUIATENIbHON. Takoi ke OymeT ommoka
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KIIMMATHYECKOro mporuosa Y, —Y . B pesyibprare nporHo3 Takoro 3Ha-
deHus Y, nacT OmmMOKy, BBIXOMSIILYIO 33 HPEIENbl JOMYCTUMON O,
JUIsl CPABHUBAEMBIX METOJIMK, YTO MPHUBEAET K OJHOBPEMEHHOMY 3aHU-

* &

JKEHHIO 4acToT P, n Py .
2. IlpenrnonoxuM, 4TO UCXOAHBIA psn Y ,..., Y, 3HaueHuil mpo-
THO3MPYEMOM BEITUYHUHBI COAEPIKUT M30BITOYHO OOJBIIOE KOITHYECTBO
WICHOB, OJM3KUX K MHOroserHed Hopme Y . Jlust Takux 3HaveHuit Y,

OIIMOKHU MPOTrHO3a 0 OIICHUBAEMOM METOIHKE Y,—Y,, ckopee Bcero,

OynyT HeOopmuMu. Takumu ke OyIyT OMMOKH KIMMATHYECKOTO TIPO-

rHoza Y;—Y . B pesymbrare mporHo3 Takux 3Ha4eHMH Y, mact He-

6OJ'IBH_IyIO OI]_II/I6Ky, HC BBIXOJAAINYIO 3a IMPEACIbl ,I[OHyCTHMOﬁ 5;[on JUJI

CPaBHHMBAEMBIX METOAMK, YTO NPUBEACT K OJHOBPEMCHHOMY 3aBbIIIC-
* *
HUIO 4acToT P, u Py .

LlenecooOpa3HOCTh PUMEHEHHSI METOAHMKH JIOJTOCPOYHOTO IPO-
THO3MPOBAHUS XapaKTePUCTUKH PEYHOTO CTOKA OIMPEIENIeTCs TOCTO-
BEPHOCTBIO CTATUCTHYECKOI'O BBHIBOJA O TOM, UYTO €€ OMPAaBIbIBAEMOCTh
BBIIIE, YEM Y KIIMMATUYECKOI0 IPOTHO3A.

[Ipu mocTaTouHO OOJIBIIOM YHUCIIE 7 MPOBEPOYHBIX MPOTHO30B Ya-

* * o
cTOTBl P, 1 P, MMEIOT pacnpeesnieHle BEepOsITHOCTEH, OJIM3K0e K HOP-
MaJIbHOMY, C MaTeMaTUUECKUMU OXKUIAHUAMU P, U P, COOTBETCTBEH-
HO. Tak kak 00e 3TH BEeJIMYMHBI 3HAYUTENHHO OTIu4atoTcs ot 0 u 1, s
WCTIONIb30BaHMST HOPMAJIBHOTO PACIPEENeHUs] JTIOCTaTOYHO YCJIOBHUS
n 2 25 [15]. IIpu OTCYTCTBUM CTaTUCTUYECKU JTOCTOBEPHON aBTOKOpP-
peTAIUHU B psiiax OMMOOK MPOTHO3a OICHKU JAUCTIEPCH 00€MX 4acTOT
MPUOIIMKEHHO ONIPEACIISIOTCS (POPMYyIaMu:
£ k3
Py (1=Fy)
b

D'(P,)= 4.1)

D' (Py)= M. 4.2)
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OrneHku KoBapuauy ¥ ko3 puimeHTa KOppemsIui MeXKIy 4acTo-
Tamu P,; 51 P; MIPUOIMKEHHO OTPENEIITIOTCS (popMyIaMu:
X . X P* _ P* P*
C'(P,,Py) = MK MK 4.3)

n
Py x — Py Py
VP (=P Pe(=PY)

* %*
CraTucTUYecKy0 3aBUCUMOCTb MEXIy uyacroramu P, u P, xa-

r (P, P.)= (4.4)

paKkTepu3yeT 4acTora PA’;, x CIydaeB, KOrja OMMOKU IIPOrHO3a MO Mpo-
BEpsIEMOM METOAMKE M OIIMOKU KJIMMAaTHYECKOTO IPOTHO3a OIHOBpE-
MEHHO I0IIaJIal0T B JOMYCTHMBbIE HpEJEIbl, T.e. KOI/a OJHOBPEMEHHO
BBINOJIHSIOTCSI HEPaBEeHCTBA ‘Yi - Z ‘ <O M |Yl. -Y | < O -

[Ipu oTcyTCTBHM KOPpPETSIMH MEXIy OIIMOKaMH MPOTHO3a IO
CPaBHHBAEMBIM METOJMKAM YacTOThl P, M P, SBJISIOTCS HE3aBUCH-

3k
MBIMU BE€JIMYHMHAMHU, ITOITOMY 4HaCTOTa PM K Onm3Ka K IIPOU3BEACHUIO

P;[P*, a OleHKa KO3(pQUIMEeHTa KOPPEISIUU r*(PA;,P;) Oyin3ka K

HYJIIO.
B npyrom kpaiiHeM ciyyae MOKET UMETh MECTO IOJHAsT CHHXPOH-
HOCTb KoJIeOaHuil oKMOOK MPOrHO3a 110 CPaBHUBAEMbIM MeToxuKaM. B

* * * (9
3TOM Cilyuae BCe TpH 4acToTsl Py, , Py u P, , paBHBI MEX1y COOOM, 1
* * sk
oleHka koddduruenta koppemsiuuu » (P, , P,.) paBHa equHUIE.

Jlns cpaBHEHMA 4acTOT PA; ¥ P, JOMyCTHMBIX OMIMGOK MPOTHO3a
110 OIEHMBAEMOM METOAMKE M 110 METOAMKE KIIMMATUYECKOTO IIPOTHO3a
PEKOMEHIYETCS NPUMEHATL KPUTEPUH, B KOTOPOM HCIIOJIL3YETCS IIH-
POKO MPUMEHAEMOE B MHOTOMEPHOM CTATHCTHUYECKOM aHAJIU3€ PacCTo-
stare Maxamano6uca [13, 31].

B coorsercTBMM ¢ mpennaraéMbIM KPUTEPUEM HEPABEHCTBO
P,, > Py crejlyeT TpU3HATh CTATHCTHYECKH JOCTOBEPHBIM, a OTPAB-

JAbIBAEMOCTb OHGHHBaCMOﬁ MCTOJUKH ITPOTrHO3a — ,Z[OCTaTO‘lHOfI, €CJIn
BBITTOJIHACTCSA HEPABEHCTBO!
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Jn(P, - Bp)

MP: * * * * * * *
\/PM(I_PM)+PK(1_PK)_2(PM,K — Py Py)

>t(a), (4.5)

rae #(0) — KBaHTWJIb HOPMAIILHOTO pAaclpeiefieHus BEpOsITHOCTEH ¢

HYJIEBBIM MaTEeMAaTHYECKUM OXHJAHUEM W eIWHUYHON TUCIIepCHei,
COOTBETCTBYIOIINH BEPOSTHOCTU INPEBBILICHUS 0. YPOBEHb 3HAUUMO-
CTH KPUTEpHsI O OIpeNessieT BEpOSTHOCTh MPU3HATh COOTHOIIEHUE

P,>P, CTaTHCTHYECKH JOCTOBEPHBIM, KOIJAa HA CaMoM Jejie
P, = P, .BuactHocty, #(0) = 1,64 npu o =5 %.

Hwmwxe mnpusopdrcss nBa TEOPETUUECKUX IIpUMEpa I[PUMEHEHUs
JIAHHOTO KPUTEPHs /s CIydas, KOT/a 4acToTa P, IOMyCTHMBIX OIIH-
0OOK KIIMMaTHYEeCKOro Mporuo3a pasua 50 %.

Ilpumep 1

[Ipennonaraercs OTCYTCTBUE KOPPESILIUU MEXy OIINOKaMU Ipo-
THO3a TI0 CPaBHHBAEMbIM MeToIHKaM, Koraa 7 (P, P;) =0 u B dop-
Mmyie (4.5) PA*“( = P, P;. B 1abn. 4.2 ipu o =5 % ¥ pasIuuHBIX 71
TIpHBE/ICHbl MUHAMAJBHBIE 3HAYEHHS YacTOTHl P, JOMyCTHMBIX OIIM-

OOK MMPOTrHO3a IO OIEHMBAEMON METOJHKE, IIPH KOTOPBIX €€ OMpPaB[IbI-
Ba€MOCTb MOJKHO CUMTATh JIOCTATOYHOM.
Tabnuya 4.2

*
MuHuMajibHble 10CTATOYHbIE 3HAYEHH S YACTOThbI PM npu a = 5%

* ®
H INOJTHOM CTATUCTHYECCKON HE3ABHCUMOCTH 4aCTOT PM H PK

n 10 20 30 40 50
P;I , % 87,3 79,4 74,6 70,8 68.9
Ilpumep 2

HpennonaraeTCﬂ HaJIMYKME IIOJHOU CUHXPOHHOCTH KoJieOaHMH
OIIMOOK IIPOTHO3a 10 CpaBHUBA€MbIM MCTOIUKaM, Korjga

¥ (P,,Py) =1 uB dopmymne (4.4) P;[’K = P, = P;. B rabn. 4.3 npu
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0=5%mu Pas3IMYHbIX 71 MIPHUBCIACHBI MUHUMAJIbHBIC 3HAYCHUS YaCTOThI
* (V3

PM A0y CTUMBIX OIIMOOK IIpOryHo3a 1mo OLUCHUBACMON MCTOJUKEC, IPU

KOTOPBIX €€ OIIPaBABIBACMOCTb MOKHO CUHUTATh }.IOCTaTO‘IHOfI.

Tabnuya 4.3

*
MuHuMa/ibHble 10CTATOYHbIE 3HAYEHUSI YACTOThI PM npu a = 5%

* *
M IMMOJTHOU CTATUCTUHYECCKOHU 3ABUCUMOCTH 4acCcTOT PM H PK

n 10 20 30 40 50
P;, % 77,8 66,7 61,6 58,1 57,2

CpaBuenue T1a0i. 4.2 u Tabi. 4.3 MOKa3bIBALT, YTO C YBEIHMUCHUEM
KOPpEJSIIMK MEXKIYy OIIMOKaMK MPOTHO3a 10 CPaBHUBACMBIM METO/IH-
KaM Jla)ke HEe3HAYUTEeNIHHOE NPENMYINECTBO OIHOM M3 HUX CTaHOBHUTCS
CTaTUCTUYCCKU JOCTOBECPHBIM.

4.3. l'[puMep OILICHKHU ONPaBAbLIBAEMOCTH T10JITOCPOYHBIX
IMPOrHO30B PE€YHOIo CTOKa

B xauecTBe mpumepa paccMaTpuBaeTCs OLEHKa OMpPaBIbIBAEMOCTH
JIOJITOCPOYHBIX TIPOTHO30B CPEJIHETO 3a anpelh pacxoga ¥ = O, m’/c
puToka Bojb! B Bopoxpanmnuine CasHo-llymenckoi I'9C ¢ 3abmaro-
BPEMEHHOCTBIO 35 CyTOK 10 METOJIMKE, M3JIOKEHHOW B pazzerne 2.3.
Meroauka ocHOBaHa Ha JaHHBIX 3a nepuox ¢ 1979 mo 2003 r., npen-
CTaBJIEHHBIX B Ta0xd. 2.2. [lorpenrHoCcTh METOAMKH XapaKTepHU3yeT Be-

JIAYAHA \/F: 162 m’/c.

JlJis OTIeHKH OTIPaBIBIBAEMOCTH ITOH METOJHMKH HCIOJIB30BAH PST
omKrOOK MPOBEPOYHBIX MPOTHO30B 32 TOT ke nepuoj. Kak yxe ObLIo
OTMEUEHO B paszaenax 2.3 u 3.4, B MOJYYEHHBIX ISl ATOr0 MHepuoaa
psiaax ommboK YV -Y IIPOBEPOYHBIX ITPOTHO30B 10 OLIEHUBAEMOM Me-
TO/MKE M OMHO0K ¥ —Y anbTepHATHBHOTO KITMMAaTHYECKOTO MPOTHO3a
CTaTUCTUYECKH JTOCTOBEPHAs aBTOKOPPEIIUS OTCYTCTBYeT. Ompene-
nsiemast popmydiont (3.7) cTaHmapTHas OIICHKA MOTPEIIHOCTH KIUMAaTH-
YeCKOro MPOTHO3a CcocTapisieT o =223 m’/c. JlomyctuMas ommbka
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IPOrHO3a coctaBsier 8, = 150 M’/c. B tabu. 4.4 ans kaxzoro roja

TIOMCIICHBI OTHOCUTCJIBHBIC OLINOKH IIPOTHO3a 110 OHCHHBaeMOﬁ MCTO-
JUKE H OIIHOKH KIUMAaTHYECKOTO IMporaosa B A0JAX OT BCJIUMYMHBI
O on -

Tabruya 4.4
OumudKky NPOrLo3a no oLeHNBaeMoil MeTOANKe U KIUMATHYECKOT0

TMPOTHO32 B I0JIAX OT BETHYHHbI I0ITyCTHMOl OMUOKH O,

Tox Y =Y)/6,, Y-Y)/8,,
1979 0,17 1,68
1980 0,69 ~1,61
1981 0,64 1,56
1982 2,22 2,34
1983 0,72 ~1,72
1984 0,16 ~1,55
1985 0,03 0,61
1986 0,41 0,79
1987 0,26 0,28
1988 1,04 0,35
1989 0,77 0,05
1990 0,36 ~1,28
1991 0,49 0,88
1992 0,42 0,15
1993 0,65 0,99
1994 0,26 031
1995 0,39 1,22
1996 0,63 ~1,08
1997 2,81 4,72
1998 0,93 0,46
1999 0,36 0,27
2000 0,22 0,59
2001 0,61 1,65
2002 1,54 0,43
2003 0,92 -0,99
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OmmoOKy TPOBEPOYHBIX MPOTHO30B HE TPEBHIMIAIOT JOITYyCTUMYTO,
KOr1a ImoMeleHHbIe B Ta0I1. 4.4 3HaueHNs 0 a0COJIFOTHON BEINYNHE HE
MPEBBINIAIOT eIuHUIy. YacTora JOMYyCTHMBIX OIIMOOK MPOTHO3a IO

~ * 0
paccmarpuBaeMoil Metoauke coctasisieT P, =84 %. Yacrora nomy-

*
CTHUMBIX OIIMOOK KJIUMATHUECKOTO IMPpOryo3a COCTaBJISICT P K= 56 %.

AHanu3 pacrpeneneHus BepOssTHOCTEH MPOrHO3UPYEMON BEIHYH-
Hbl Y IOKa3aj, 4TO OHO NPAKTUYECKHU HII€AIILHO COOTBETCTBYET TPEX-
napamMeTprUIeCcCKOMy raMma-pacrpe/eseHHIO c napameTpamu

Y =652 v/c, C =035u C_/C =3. D10 nemoHctpupyer puc. 4.1,
Ha KOTOPOM TIPE/ICTABJIEHbI TEOPETHYECKAs U IMIUPUUECKas (YHKIUHU

pacrpeneneHusi BEpOsITHOCTEH CpPeHEro 3a ampeib pacxona MPUTOKa
Boael B Bomoxpanwnumie CasHo-llymenckoir 'DC B momsax oT ero

HOPMEI Y .

F(x) 100%

80% /

o

‘/——

60% A

40% ;;
20% j

0% 1 x
0 0.5 1 15 2 25

Puc. 4.1. I'paduxn sMnupudeckoii (KPAaCHBIM IBETOM) H T€OPETHYECKOH
(3e1eHBIM IBeTOM) (hyHKI Ui pacnpeeneHust BepOATHOCTEH

HOPMHUPOBAHHLIX 3HAYeHHH X =Y /Y nporHo3upyemoii BeJuunHbI.

[IpuBenennsie B pazaene 9.1 pe3ysbTraThl CTATUCTUYECKOIO aHAIU-
3a MHorojerHero psga Y, —Y,..., Y, —Y, omubOOK HpOBEpOYHBIX
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IIPOTHO30B T10 OIIEHWBAEMOW METOAMKE CBUIETEIHCTBYIOT O €ro HEeyJ0-
BIIETBOPHUTEIEHOM COOTBETCTBUU HOPMAJILHOMY PACIIPEICIICHUI0 BEPO-
sitHOcTed. ClieroBaTeNbHO, CTOJb BBICOKOE 3HAUEHUE YACTOTHI JOMY-

o *
CTHMBIX OIIMOOK NPOTHO3a IO paccMaTpuBaeMoil Metoauke P, = 84 %

ellle HE 03HA4aeT JO0CTaTOYHO BBICOKOH OMNpaBIbIBAEMOCTH 3THUX IPO-
rHO30B. Takum 00pa3oM, epexo]] OT HOPMAaTUBHBIX K PEKOMEHYEMbIM
npaBWjiaM OLICHKW OIIPaBAbIBACMOCTH HOJIOCPOYHBIX ITPOrHO30B Xa-
PaKTEpPUCTUK PEYHOTO CTOKA B JAHHOM CITy4ae BIIOJHE aKTyaJleH.

B xoze mpoBepku CTaTUCTUYECKOH NOCTOBEPHOCTH HEPABEHCTBA

* * *
Py, > Py yduTBIBANIaCh 4acTota P, ;, CIlyd4aes, KOT/Ia OIIMOKH IIPOTHO-

3a IO IPOBEPSIEMOM METOAMKE M OIIMOKM KIMMAaTHYECKOI'O IPOrHO3a
OJHOBPEMEHHO IIOIAJal0T B JOIYCTUMBIE IIpelelbl. JTa 4acToTa Co-

.
craBisier Py, , =48 %. Ilpu ucrnonp3oBaHUU MPEIIAraeMoro B HacCTO-
SIIEM pa3jielic KpUTepHs ero onpeaensembiit hopmyiioi (4.5) nmokasa-
TeJb OKasaycs paBHbIM M , = 2,33. Kputnuecku G0JIBIINM I TAKOTO
MoKaszarens SBIAETCS KBaHTWIb £(0) HOPMaJbHOIO pPacHpeAeCHUs
BEpPOSITHOCTEN, COOTBETCTBYIOIIMIA BEPOSTHOCTH HpeBbIIeHUS o . [Ipu
CTaHJAPTHOM YpPOBHE 3HAYMMOCTH 0 =5 % KpUTHYECKOE 3HA4YEHUE
1(2,5%) =1,64. CnenoBaTenbHO, HepaBeHCTBO (4.5) BBIMOJIHAETCS.
* £
CornacHo 1aHHOMY KpUTEpUI0, COOTHOLIeHue P, > P, cienyer mnpu-

3HaTb CTATUCTUYCCKU IOCTOBCPHBLIM, a OIPaBAbIBACMOCTH paccMaTpu-
BaeMoM MCTOIUMKH — JOCTATOYHO BBICOKOM.
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I'JIABA 5

OINEHKA IIOI'PEHIHOCTHU METOJUK
KPATKOCPOYHOI'O IPOTHO3UPOBAHMUSA
PEYHOI'O CTOKA

5.1. O61mye NPUHIUIBI OLeHKH MOTPEeIIHOCTH KPATKOCPOYHBIX
NPOTHO30B

[Ipy MHOrOKpaTHOM, HMHOTJA W €KCIHEBHOM BBIMYCKE KPaTKO-
CPOYHBIX WJIM CPEAHECPOUYHBIX IMPOTHO30B XAPAKTEPUCTUKH PEUYHOTO
CTOKa B TEYCHHE HEKOTOPOTO MEPHOJA T0Ja MPOJOKUTEIBHOCTRIO T
CYTOK IMOTPEHIHOCTh 3THX IPOrHO30B OMPEACISCTCS B JBa IpHUEMa.
®opmyroii (1.9) onpenensercs MareMaTH4eckoe oxkuganue V(¢) kBai-

paTa OTKIIOHEHHs (PaKTHUECKOTO 3Ha4YeHHs Y (f) ITOW XapaKTepPHUCTHUKH

OT €€ IpPOrHosa Y (1) g KaxAbIX CYTOK [ JaHHOro nepuona. Ilpu
9TOM HyMepalus CyTOK BEAETCsl OT Hayasa 0 KOHLIA PacCMaTpUBaeMo-
ro nepuosa.

[MorpemHocTh V' METOAMKH B LIETIOM ISl BCETO MEPUOJIa OIpe/ie-
nsercs popmyoit (1.10) kak cpeanee apudmerndeckoe 3HadeHUN V(1)

npu 1= 1, ..., 7. B kauecTBe Takoro MPOrHO3UPYEMOTr0 MEPHOI1a MOKET
paccMaTpUBAThCS BECh TOJI, €ro CEe30H, (a3a TUAPOIOIrHIECKOr0 PEeXKH-
Ma PeKd WIA MHOU MEePHOJ, ONPENesIeMbIX TEXHOJIOTHEH BOJOMOIB30-
BaHUA. HpO)IOJI)KI/ITeJ'IBHOCTI) nepuoja T MOXXeT MEHSTHCS OT roga K
roJly ¥ BapbUpoBaTh OT 5 710 366 CyTOK.
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JIjig KayKa0ro rofia ¢ HOMEPOM [ M IMPOAOIIKUTENBHOCTBIO ITPOrHO-
3upyemMoro nepuoza 7; psa omuOOK MPOBEPOYHBIX HPOTHO30B 00pa3o-

BaH pasHocTsaMH Y, (1) — Z(l), - Yi(T,.)—f’;(Ti). Oo6mas amuHa N
psna IpPOBEPOYHBIX IPOTHO30B 3a 7 JIeT paBHa cymme 7, +..+7,

MPOIOJKUTEIBHOCTE MPOTHO3UPYEMOI0 MEpUoJa 3a Kaxapld rog. B
MpoIlecce aHajm3a ATOTO psAla HEOOXOIWMO YYHTHIBATH CIeIyoliee
00CTOSTETHCTRO.

[Ipu mpoBepke METOAMKHU JOJITOCPOUYHOTO MPOTHOZUPOBAHUS PeU-
HOT'O CTOKa COCEIHHUE YJICHBI pslia MPOBEPOUYHBIX MPOTHO30B COOTBET-
CTBYIOT OIIMOKaM MPOTHO3a 32 CMEeXHBIE ToAbl. [Ipn mpoBepke MeToan-
KH KPaTKOCPOYHOTO MPOTHO3UPOBAHUS PEYHOIO CTOKA COCETHUE UJICHBI
psiza IPOBEPOYHBIX MPOTHO30B B OCHOBHOM COOTBETCTBYIOT OILIMOKAaM
MIPOTHO3a 32 CMEXHBIE CYTKH. TONBKO Ha CTHIKE ABYX JIET MOCIEAHHUN
MIPOTHO3 TPEIBIAYIIETO T0/1a MOKET COCEICTBOBATH C MEPBBIM IPOTHO-
30M mocaeayromero roaa. OIHAKO YacToTa TaKUX CUTyallMd mana u
paBHa (n—1)/ N . B pe3synbrare Koppensuus MEXAy WieHaMu psaa

OMKOOK MPOBEPOUHBIX KPATKOCPOUHBIX TIPOTHO30B MOKET OBITh 3HAYH-
TEJILHO BBILIE.

B TedyeHue nporHo3npyemMoro nepruoaa Kakaoro rojia CTaTucTHYe-
CKasi 3aBUCIMOCTh MEX]ly ONIMOKaMH TIPOBEPOYHBIX MPOTHO30B 32 pas-
HBIC, M MIPEXkKJIE BCETO CMEXKHBIC, CYTKH MOXKET OBITh 00YCIIOBIICHA aB-
TOKOppesIUel eXeTHEBHBIX KOJIeOaHWH MPOrHO3MPYEMOW BETUUMHBI
u ee ¢axropoB. OHa MOXKET ObITh 3HAYMTEIBHOW MPU KPATKOCPOUHOM
MIPOTHO3MPOBAHNH XapaKTEPUCTUK CTOKA KPYMHBIX PEK, U OCOOCHHO B
MEKeHHbIN nepuon [1, 52, 55].

B cooTtBeTcTBUU €O CIOXKHUBIIUMUCS B THAPOJIOTHU TPATULUIMHU U
BO M30€XKaHUE YPE3MEPHOTO YCIIOKHEHHUs PEUICHUs, I1eJIeco00pa3zHo
MIPEIOIOKUTh, YTO aBTOKOPPESLUS YWICHOB psiia ONIMOOK POBEPOY-
HBIX MPOTHO30B B TEYEHUE MPOTHO3MPYEMOIO MEPHOJA KaXIOro rojaa
OIMCHIBACTCSI TIPOCTEHINEH MOJIENTBIO0 aBTOPErPECCHH TIEPBOTO MOPSIIKA
[32]. [lanHas MoJenb XapakTepu3yeT aBTOKOPPEISIIHUIO psiia OMIMOOK
MIPOBEPOYHBIX MPOTHO30B OJHUM MapaMeTpoM — KO3 PHUIHUEHTOM KOp-
PENSLUN MEXIy CMEXKHBIMU WIEHAMHU 3TOTO Psiia, COOTBETCTBYIOLIMMHU
COCEJIHUM JIHSIM OJTHOTO MPOTHO3UpyeMoro nepuoja. Ero cranpaprHas
CTaTUCTUYECKas OLIEHKA onpeesseTcs GopMyIIoii:
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<3

-1

VDA AGI AR AGEY
n=( _n)’:”1 — - . (5.1)
PRIACERAOI

J=lt=1

3

CTaTI/ICTI/I‘IeCKYIO JAOCTOBEPHOCTL OLICHKU 77 CICAYCT yCTaHaBJIU-

BaTh C MOMOIIBIO PACCMOTPEHHOTO B pazfene 2.1 kpurepust AHAepcoHa.
IIpu sTOM unciO €T 7 B HEpaBeHCTBE (2.7) cleAyeT 3aMEHUTh YHCIOM
N 4JIeHOB 00IIero psijia OomKMOOK MPOBEPOUYHBIX MPOrHO30B. COrylacHO
JAaHHOMY KPHUTEPHIO, MPEIIONI0KEHHE 00 OTCYTCTBHH KOPPEJSILUU
MEXIy WICHAMHU psa OMIMOOK MPOBEPOUYHBIX MPOTHO30B MOXKET OBITh
TIPUHSTO, €CJTM BBITOTHICTCS] HEPaBEHCTBO (2.7).

Hapymienne HepaBeHcTBa (2.7) 03HA4YaeT HAIMYUE CTATUCTHYCCKU
JIOCTOBEPHOW KOPPENSAIUN MEKAY CMEKHBIMU WICHAMHU Psiia OIIUOOK
MIPOBEPOYHBIX MTPOTHO30B, KOTOpasi IOJKHA OBITh YUTEHA MPU OLICHKE U
aHajM3e MOTPELIHOCTH METOIUKH mporHo3a. Eciu nepaseHcTBO (2.7)
BBITOJIHSIETCS, TO BO BCEX MOCIEAYIOMHUX QopMylax KOdPPHULIHUEHT 7
CIIEAYeT 3aMEHSITh HYJIEM.

CornacHo HacraBiennto mo ciry:x0e mporaosoB [21], B kauecTBe
OLIEHKH MOTPELIHOCTH METOUKH UCTIONB3YeTCs TTOKa3aTelb

l
5t = L3 o-Tor, (52)
(N k)iaa
rae k — 4ucio mapamerpoB, HCHOJIb3YEMbIX B CXEME IIOJY4YEeHUs Mpo-
T'HO32 M OIEHWBAEMbIX [0 MAaCCHBY MHOTOJICTHHX THAPOMETEOPOIIOTH-
YeCKHX HaOJIOJICHUH 32 MPOrHO3UPYEMON BETMUYUHON M XapaKTePUCTH-
KaMu (GakTopoB ee popmupoBanus [21].

Kax npaBuio, ucrnosnb3yeMblid Ui MOJYyYEHUs OLEHKH S : pan
OomKOOK MPOBEPOYHBIX MPOTHO30B OEPETCsl U3 TOTO KE MacCuBa JaH-
HBIX, HA OCHOBE KOTOPOro Oblia MOCTPOEHA MpoBepsieMas METOAMKA.
Breibop wmogmenu (GopMUpOBaHUS PEYHOrO CTOKAa WM  (DHU3HKO-
CTAaTUCTUYECKOM 3aBUCUMOCTU, UICTOYHUKOB U CXEMbI YCBOCHUA METCO-
POJIOTMYECKUX NPOTHO30B Ha MEpPHOJ 3a0JaroBpeMEHHOCTH, OLICHKa
[IapaMeTPOB CXEMbI IIOIY4EHHsI IPOrHO3a U CIIOCO0 €ro KOPPEKTUPOBKU
OCYHIECTBIISUIMCH TAKUM 00pa3oM, YTOOBI MHHUMHU3UPOBATH PACXOXKIE-
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HUS MeXIy (pakTUdecKuMHu Y,(f) U MPOTHO3UPYEMBIMU Y, (f) 3HAUEHH-
SIMM XapaKTEepPUCTUKU peuHoro ctokanpu t=1,.., T ni=1, .., n.
Kax u npu npoBepke METOIUK JOJITOCPOYHOTO MPOTHO3UPOBAHUS

pedHoro cToKa, onpexenseMas Gpopmyioii (5.2) ouerka S* 3aHWKaeT
pEabHYIO TOTPEIIHOCTh MPOBEPSIEMON METOAMKH. JTO 00YCIIOBIEHO
TEM, YTO OHA NPUOIIKEHHO XapaKTepU3yeT TOJIBKO CPEIHIOI0 JJIs TIPO-
THO3MPYEMOTO IEPHOJA OCTATOUHYI0 JUCIEPCHIO &~ 3aBHCHMOCTH
MPOTHO3UPYEMOM BEJIMUUHBI Y OT UCIOIb3YEMbIX METOJIUKON MperK-
TOpPOB. DTa OCTaTOYHAs JUCIEPCHs CBA3aHA CO CpeHEH i MPOTHO3M-
PyeMoro mepuoia JMCHepcHeil ¢ IPOTHO3HPYEMOM BETMYHHBI COOT-
HomeHueM (2.2), B KOTopoM R pPaBHO KOI(PPHUIMEHTY KOPPEISIHA
MEkKAy (aKTUUECKUMU 3HAYEHUSIMU BEIMUUHBI Y, (7) ¥ X OPOrHO3aMU

Y;(¢) . B TO e BpeMsl IOTPEIIHOCTb IIPOTHO3a OMPEIEIAETCS HE TOIBKO

OCTaTOYHOU Jucrepcuen o , HO U CTaTUCTUYECKON YCTONYMBOCTBHIO
CXCMbI ITOJIYYCHUS MPOrHo3a OTHOCUTCIIbBHO HCIIOJIb30BAHHBIX JAHHBIX
HabmroneHuii. Yem Oosblie KOJIMYECTBO YUHUTBHIBAEMBIX METOJUKON
THIPOJIOTHYECKUX M METeoposornieckux (axkropos QopMupoBaHus
PEYHOro CTOKa, TeM OOJIbIlIe YUCIO k TapaMeTpOB CXEMbI MOJyUYESHHUs
MIPOTHO3a U, KaK Pe3yJIbTaT, HWKE €€ CTATUCTHYECKas yCTONYNBOCTh U
0oJpIIIe PA3HOCTh MEXKIY OCTaTOYHOM TUCTIEPCHEH MPOTHOCTUYECKOM
3aBUCUMOCTHU U NOTPEITHOCTHEIO METOAMKHU IPOTHO34a.

[lo ananoruu ¢ riaBoi 2 pacxoKICHUE MEKIY OCTATOYHOU JIHC-

nepcuei &% n MOTPEIIHOCTHI0 METOJIUKU MPOTrHO3a } MOMXKET OBITh
MPOAEMOHCTPUPOBaHA Ha IIPUMEPE CUTYaALUH, KOTJa JUIsl KaKJbIX CYTOK
MIPOTHO3UPYEMOTO TEPHO/a U KaKIOr0 Toja Mepruojia HaONIIeHUN 1
NpEeANoaaraéMoro nepuoja ONEepaTUBHOIO MCIOIb30BAHUS METOIUKHU
CTOXacTUYecKas 3aBHUCHMOCTH IPOTHO3MPYEMOH BeTWYuHBI Y () OT

oOpa3yromux BeKkTop X () TPeANKTOPOB OMUCHIBAETCS JTUHEWHOH pe-
IPECCUOHHOMN MOJEINBIO:

Y(0) = ap[ XD+ ... + ap [ X ()] + &), (5.3)
rie ¢, [X(0)], ..., ¢,[X(¢)] — 3amannble QyHKIMHU, BXOAAIHNE B HOp-

MyJly BBIITyCKa IPOTHO3a U OIpeesseMble IOJIO)KEHHOH B OCHOBY
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METOJIMKHA MOJIENbI0 TporHO3upyemoro siBienus [13, 29]. 3a penkum
WCKITIOYEHHEM TPOTHOCTHYECKHE 3aBUCHMOCTH COJEpaT CBOOOIHBIN
4iieH, o0ecreYnBalonuli OTCYTCTBHE CHCTEMAaTHYECKUX OIIUOOK IMpo-
ruo3a. B Takux cimydasx oxHa u3 ¢yHkuuii, Hanpumep @[ X (¢)], TOx-

JIECTBEHHO paBHa exmHuIe. Kak mpasuio, Oonee ageKBaTHOMY M IOJ-
HOMY ONHCAaHHMIO MPOTHO3UPYEMOIO  SBICHMS WU  Ipolecca
COOTBETCTBYET OOJIbIlIee YUCIO 00pa3yromux BeKTop X (¢) xapakrepu-

CTHK TIPOTHO3UPYEMOTO SIBIIEHUS, M3BECTHBIX Ha MOMEHT COCTABIICHUS
nporrosa. [Ipu 3ToM 4uciio & momnexammx CTaTUCTHYECKOW OIEHKE

apamMeTpoB METOAUKU d, ,..., a, Takxke Oyner Oombuie. HeonHo3Hau-
HOCTh CBSI3M MEXKIY IMPOTHO3WPYeMOH BenmmunHON Y (f) m obOpasyro-
IMMHA BEKTOp X (f) MpeIuKTOpaMu XapaKTepu3yeT CTalnOHAPHBIN
rayCCOBCKMH CIydyaliHbIi IpOLECC ABTOPErPECCHUU IEPBOTO IMOpPsAKa
E(t) c HyJeBEIM MaTeMaTHUYECKHM OXMIAHHEM H JUCIEpCHel &
[15, 32]. IlpenmomnaraeTcsi, 9TO OH HE 3aBUCHUT OT IMPEIUKTOPOB. ABTO-
KOppeJsiMs B psfe OMIMOOK MPOTHO3a OMHUCHIBAeTCS KO3()(UIHEeHTOM
KOppesiuu p, Mexay BenmunHamu &(t) n &(t+1).

[TapameTpsl ~ METOIMKHM @, ...,d, OLEHUBAIOTCA  METOJIOM

HAaUMEHBIINX KBaJIpaTOB [0 BCEM HMEIOMIMMCS 3a A JIET JaHHBIM
THIPOJIOTHYECKUX ¥ METEOPOIIOTHYECKUX HAOIIOIEHU, KOTOpPbIE OIpe-
JIEJIAI0T 3HAYeHHsI MPOTHO3MPYEMOH BEIWYMHBI M €€ MPEJUKTOPOB.
[TosmydyeHHBIE METOIOM HAMMEHBLIMX KBaJApaTOB OLEHKH MapaMeTpoB

* * .
a,,..., @, Ui CyTOK ! TPOTHO3MPYEMOrO IEpHoJa KaxJI0ro rojga I

ONpPEaeNsoT IporHo3 Y, () XxapakTepucTUKU PEYHOrO CTOKA B BUJE:

Y(6) = ;o[ X, (0] + ... + ajo,[X,(1)]. (5.4)

B ycnoBusx paccMaTpruBaeMO# MOJICNN OnpeessieMbiid popMytoi

(5.2) mokazaTens S° 1aeT CHCTEMATHYECKOE 3aHIDKCHHME OCTATOYHOM
JUCTIEPCUH U B CPEIHEM MTPUOIM3UTEIHHO PAaBeH
N—k 1+p,

2\ =2 _
MED = G o

1. (5.5)
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COOTHONLICHHE MEXKIy OCTATOUYHOI JHMCIepcHeil 6 M MOrpeuHo-
CTBIO IPOTHO3a V' MpHUONM3UTENHFHO OMUCHIBACTCS] YPaBHECHUEM:
~ N -1
V 6% (—). (5.6)
N-k-1
@opmyna (5.6) mOKa3bIBAET, YTO C POCTOM 4HUCIa k MapamMeTpoB,
KOTOPBI HE CONPOBOXKAAETCSI JOCTATOYHO OBICTPHIM YMEHBIICHHEM

OCTAaTOYHON IHCIEPCHH &> 3a CUeT bojiee IONHOrO M aJeKBATHOTO
OIMKCAHUSI TIPOTHO3UPYEMOI'O SIBJICHHS, MOTPEUIHOCTh MPOTHO3a OyaeT
OBICTpO BO3pacTath. IMEHHO 3TUM OOBSCHSIETCS TOT U3BECTHBINA (DaKT,
YTO TPU TPOBEPKE HA HE3aBHUCHMOM MaTepuaie Ooiee MpocTble, HO
CTATUCTUYECKH yCTOWYMBBIE METOJMKH IPOTHO3a TOKA3bIBAIOT Oolee
BBICOKYIO TOYHOCTb, YeM METOJUKH, OCHOBAHHBIC Ha BECbMa IMOJHBIX U
aJIeKBaTHBIX MOJIEINISAX, HO TPEAIONIATaloNINe OIEHKY OOJBIIOro 4Yucia

napameTpoB. Mcronb3oBanue OUEHKH S° MOXET HPHBOIHMTH K HEIpa-
BUJILHBIM BBIBOJIaM B IpOIECCe MOUCKA ONTHUMAaIbHOI0, OKOHYATEIbHO-
ro BapuanTta Mmetonukiu [27, 31, 46, 54].

Hwxe npuBoasTCS 4eThIpe METOAA MOTYHYeHHUS OLEHOK MOTPEITHO-
CTH KPaTKOCPOYHBIX MPOTHO30B, CXOJIHbIE C TEMHU, KOTOpPbIE OBUIU H3-
JIOKEHBl B TJIaBe 2 Ui METOJIUK JOJTOCPOYHOrO IMPOTHO3MPOBAHMSA
PEYHOrO CTOKA.

5.2. MeTOI{LI OLHCHKHU MOrpPeIIHOCTH KPATKOCPOYHLIX IIPOrHO30B

B 3aBucumocTtH oT 00beMa M CTPYKTYphl HMMEIOLIMXCSI JaHHBIX
HaOJII0IeHUH, HA OCHOBE KOTOPBIX METOMKA OblLIa IOCTPOEHA U MOXKET
OBITH NMPOBEpEHa, PEKOMEHIYETCsl UCIIOIB30BAHNUE OJJHOTO M3 YETBIPEX
METOZOB OLICHKHU IOTPELIHOCTU KPATKOCPOUHBIX M €XKEIHEBHO BBIIYC-
KaeMbIX CPEHECPOUYHBIX IIPOrHO30B PEYHOIO CTOKA.

Memoo 1

Ecmm mocrne pa3paboTku 1 BHEIPEHHUS METOAMKH KPaTKOCPOYHO-
ro MPOrHO3MPOBAHUS PEYHOIO CTOKA OHA NMPUMEHAJAch B TEUEHHE 71,

JICT, TO PE3YyJbTAaTbl MMPOBCPOUYHBIX IMPOrHO30B 3a 3THU I'OJAbL 06pa3y—
OT HE3aBUCHMBIHI marepual, KOTOpLIfI MOET OBITH HCITOJIb30BaH JUIA
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MOJTyYeHHUs] HanboJiee MPOCTOH OIEHKH TOTPENIHOCTH TporHo3a. [lomy-
YEHHBIC IJIS1 KAKJIOT0 Tofla C HOMEPOM j € MPOJOJKUTEIBHOCTHIO IIPO-

THO3UpYyeMOro rnepuona 7' ; psiabl OMWMOOK MPOBEPOYHBIX IIPOTHO30B
Y,(D)=Y,(1) .., Y;(T;)=Y,(T;) 00ObeAMHAIOTCS B OJMH PsifL, MPOJIOI-
KHUTEIBHOCTh N, KOTOpOro paBHa cymme 7, +..+7, 5y TIPOMOJIKM-

TEJNILHOCTEH MPOTHO3UPYEMOTO TMEPHOJa 33 KAKABIA Toa. DTOT P
HCIOJIB3YETCA I MMOJIYYCHUA OLUCHKU IMOrp€HIHOCTU METOAWKU KpaT-
KOCPOYHOT'O ITPOTHO3a, KOTOPask ONpeeseTcs o hopmyJe:

1 "l
—ZZ[Y () - Y I (5.7
Ny, =m

JlaHHas oreHKa SBJISETCS HECMEIICHHOM, T. €. HE UMEeT CHUCTEeMa-
THYECKOH OLIMOKH, U IIPU AOCTATOUHO OOJBIION JuHe N, psana Hes3a-
BHCHMBIX ITPOBEPOYHBIX MPOTHO30B Ja€T PE3yJIbTaT, OJU3KU K (pakTH-
YECKOW MNOTrpelIHOCTH ¥ METOJMKHU NPOrHO3a.

[Ipu ompenenennu cpeTHEKBAIPATHUECKUX MOTPEITHOCTEN OLIEHOK
* *
V, u 4V, HEoOXOAMMO YyYHUTBHIBATH aBTOKOPPEISLHUIO YICHOB psiza

omKOOK TMPOBEPOYHBIX IMPOrHO30B HA HE3aBHCUMOM Marepuaie. B
MIPEOI0KEHNH, YTO OHA OMHMCHIBAETCSI MPOCTEHIEN MOJIENBIO aBTOPE-
IpPEeCCHU MEPBOro IMOPsAKAa, B KAUECTBE €€ XapaKTEPUCTUKU MOKHO
WCTIONb30BaTh CTaHJAPTHYIO OLEHKY 7, KO3(QQHUUUEHTa KOPPESILUU
MEXIy CMEXHBIMH YJIEHAMHM psIla, COOTBETCTBYIOIIMMHU COCEAHHUM
JHSM OJHOIO IPOrHO3UPYEMOro nepuofa. s moxydyeHus OLEHKU F
CIIEAyeT UCIOob30BaTh Gopmyny (5.1), 3aMeHUB B HEel uncino N -
HOW N, psaa HE3aBUCUMBIX [IPOBEPOYHBIX IIPOTHO30B.

* *
CpenHekBaapaTndecKue MOrPENIHOCTH OLEHOK V), | N V, w™oryt

paccuuThIBaTHCS MO (HOpMyIaM:

o Vy)=Vy (5.8)
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(5.9)

Ot QopMyJIBl COOTBETCTBYIOT PACCMOTPEHHOW BBILIE JTHHEHHOMN
perpeccuoHHOi Mozenu (5.3), B KOTOPOM XapaKTEpPUCTHKAa HEOIHO-
3HAYHOCTH CBSI3M MPOTHO3MPYEMOW BEIMYMHBI ¢ npeaukropamu &(t)
SIBJIAETCS] CTAllMOHAPHBIM IayCCOBCKUM CJIy4ailHBIM ITPOLIECCOM aBTOpe-
rpeccuu nepsoro nopsjka [13, 32]. B uHbIX cioyyasx 3T (OpMYJIbI
JAf0T UMb NPUONMKEHHBIE 3HAYEHMS CPEJHEKBaIPaTHUECKUX I0-

*

o *
TPEUIHOCTEN OLICHOK V), U 4V, .

®Dopmyna (5.9) 1eMOHCTPUPYET BIHMSIHAE PA3IMYHBIX MOKa3aTeien
HCXOIHOW WMH(POPMAIMK HAa TOYHOCTH OLEHKH MOTPEIIHOCTH KPaTKO-
CPOYHBIX MIPOTHO30B.

[Ipy MOCTOSIHHOM MPOAOIKUTEILHOCTA MPOTHO3ZUPYEMOIO TIEPUO-
na T =30 cyToK ¥ HaIWYMU Psifia HE3aBHCHUMBIX MPOBEPOUYHBIX TPO-
THO30B AnMHON N, = 150 3a n, =5 €T NpUMEHEHUs METOIUKHU KpaT-

KOCPOYHOI'O  IPOrHO3MPOBAaHUS PEYHOTO CTOKA  OTHOCHUTEJIbHAsS
* * *

norpemHoCTh & (4/Vy,; )/A/V ouenku 4V, pasra 5,8 %, eciu kod¢h-

(DUIUEHT KOppeNsanruy MEeXIy OIMMOKAaMH TPOTHO3a 3a CMEXKHBIE THU

paBeH Hyio, u 7,5 % npu r; =0,5.

Ecnn npu Tex e yCIOBHSX METOAMKA NPUMEHsUIACh BCETO OAMH
rof, TO [UIMHA PsAa HE3aBUCUMBIX IPOBEPOYHBIX IPOTHO30B pPaBHA

N, =T =30 u OTHOCHTEIbHAS TOTPENIHOCTh OLEHKH +V,, paBHa
12,9 % npu r,=0wu 16,7 % npu r,=0,5.

[Ipu npoAoKUTENBHOCTH NpOorHo3upyemoro nepuoaa 7' = 10 cy-
TOK M HE3aBUCHUMOH IPOBEPKE METOAMKU B TEUCHUE BCETrO OJHOTO roza

OTHOCHTENbHAS MOTPEITHOCTh OLEHKH +/V,, paBHa 22,4 % npu 7,= 0 u
28,8 % pu r,=0,5.

Memoo 2

Bo3moxna CUTyalus, Koraa B pacCloOpsKE€HUHU UMECTCSA T0CTaTO4-
HOC YUCIO n JIET TUAPOJOTHYCCKHUX U METCOPOJIOTMYCCKUX Ha6J'IIOZIe-
HHﬁ, N3 KOTOPBIX I IMOCTPOCHUA METOAMKU IIPOTrHO3a BIIOJITHE MOTYT
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OBbITh HCIIOJIb30BaHbI JaHHBIC TOJIBKO 3a 71, JieT HaOmroxeHui. Ocras-
muecss roabl B KOJIUYECTBE n; = n—n, MOTYT OBLITH HCIIOJIE30BAHEL
Uit (GOPMHUPOBAHUSI KOHTPOJUPYIOIIETO Psifia B IEISIX TIPOBEPKU METO-
JUKW Ha HE3aBUCHMMOM MaTcpuajc. BLIJIGJIS[TB IEPBBIC WUJIN MOCICOHUEC
n, et HaOMroIeHUH HexxenaTtenbHo. IIpu Takol OLEeHKe MOrpelHocTr

MOIYT IpPOSBUTBCS HAPYLIEHUS CTALMOHAPHOCTH TUAPOIOrHYECKOro
pexkuma BogHOro oObekTa. Jlydie 3T 71, JeT BbIOpaTh Hayrag u3 n
HMEIOIUXCS, HCIONIB3Ys, HAlpHUMEp, TI'€HEpaTop CIy4YalHbIX YHCEI.
IIponOmKUTENBHOCTE KOHTPOJIMPYIOIIEro psima N, paBHa CyMMe

T\ +..+T,, TPONOIKMTEILHOCTEH NPOrHO3MPYEMOro Mepuoia 3a

Kbl TOJ] KOHTPOJIMPYIOLIET0 MacchBa JaHHBIX. OLEHKY MOTrpenIHo-
CTH IIPOTHO3a CJeNyeT onpeAessiTs no (opmyie (5.7) ¢ 3ameHoil N,

yucioM N, .

[Tonyuaemast TakuMm 00pa3oM OLEHKA XapaKTePHU3yeT HOIPELIHOCTD
METOJIUKH IIPOTHO3a, MPHU IOCTPOCHHHM KOTOPOH HCHOJIB30BAIUCh HE
N, a Bcero N, HaHHBIX €XKEIHEBHBIX HAOIIOAECHHH M3 00ydaromero

MacCUBa JIaHHBIX.

Y TOCTpOEHHOH MO0 yCeYeHHOMY OOydaromeMy psay HaOJIroaeHnui
METOAMKM CXE€Ma IOJIYyYEHUs] MPOTHO3a OCTAEeTCsl MPEXHEH, OJHAKO
BXOJISIIUE B HEE MapameTpbl WK Tpaguku Oy yT HECKOJILKO HHBIMU. B
CBSI3U C ITHM IIeNIecOO0pa3HO HECKOJIBKO M3MEHUTh O00O03HAueHHS W
IIPOTHO3 110 TAKOH METOJUKE U1 CYTOK ! M TOAA C HOMEPOM ] W3 7

JIET HE3aBUCUMOT0 Marepuaiia 0003HauuTh Kax Y, (7).

HpI/I HUCIIOJIb30BAHUNU MECHBIICTO O6’L€Ma HUCXOJHBIX HAHHBIX TOY-
HOCTH OTIpEJCIICHHs IMapamMeTpoB Mojenu Oyjaer Hibke. B pesynbrare
MOTPENIHOCTh MPOTHO3a M0 YCEUEHHOW METOJIuKe OyJeT HECKOJIBKO
0oJpllle, YeM HMCKOMasi TOTPEIIHOCTh ) METOJUKH, OCHOBAaHHOW Ha
JAHHBIX BCEX A HAOMIOAEHUN. YCTPaHUTH ATOT HEAOCTATOK MOXKHO C
MTOMOMIBIO TIOMPABOYHOTO KO3 ummeHTa, MaTeMaTHYECKUH CMBICI
KOTOpPOTO BBITEKAEeT M3 TeopeTudeckoi (opmyinbr (5.6). Ecau cxema
MOJIyYEHUs] TIPOTHO3a MPEAyCMATPUBACT CTATHCTUYECCKYIO OICHKY Kk
IapaMeTpoB, TO Ul METOANKH, TIOCTPOSHHOW Ha OCHOBE HE N, a BCeX

90



N JaHHBIX €KEIHEBHBIX HAOIIOIEHHI OLIEHKY MOTPELUIHOCTH IPOTHO3a
CIIEyEeT OTIpeNnesITh (HOpMyIIoif:
-k-1, N-1

ggY(t) Y(t)]( 0_1 ) 610

*

1
17 N_

To4HOCTH METO/Aa MOXHO CYIIECTBEHHO IOBBICUTB, €CIIM ONMCAH-
HYIO IIPOLIEAYpY MOBTOPUTH L pa3 TakuM 00pa3oM, 4TOOBI B pe3yibTa-
Te B INpEJHA3HAYECHHBIH JUIi MPOBEPKM METOJUKM HA HE3aBUCHMOM
Marepuale KOHTPOIUPYIOIIUH psi 110 0AHOMY pa3y HMonaau Obl JaHHbIE
Ka)XJIOT0 rofla U3 BCEX MMEIOIIUXCS B PAcIOPsLKEHUU 71 JIeT Halmoge-
HUH. Yucao Takux NOBTOpeHUH L JOJKHO OBITh TAKUM, YTOOBI CyMMa
Npy T ...t np; TPOJOIDKUTEILHOCTEH BCEX KOHTPOIUPYIOMIUX PAIOB
Obu1a ObI paBHa 00LIEMY KOJMUYECTBY 71 JieT Habmoaenuil. /s obGecre-

YEeHUs HTOTO YCJIOBHS B Ka)KJOM IIOBTOPEHUU YUCHIA N, U Ny, = N—

Ny ; MOTYT ObITh pasHbIMU. Omnpezensemsie o Gopmyie (5.10) onenku

*® *®

HOTPEIIHOCTY METOAMKU IporHosa Vy,, ..., V;, IOJDKHBI OBITH HC-
MOJIb30BAHBI JIJIs1 TOJYUCHUS UTOTOBOM OLICHKU:

— 1 &

V, = —Z . (5.11)
L5

5k g

CpeaHekBaIpaTHYECKHe TTOTPEIIHOCTH OLUCHOK V), U +/V,; Moryt

MPHOJIMKEHHO PacCUUTHIBATHCS 10 popmyram (5.8) u (5.9) mpu 3amene
N, uuciaom N u oueHKOH koddduuuenta » no popmyie (5.1).

Memoo 3

JlaHHBII METON SIBISIETCS aHAJIOTOM PACCMOTPEHHOTO B TJaBe 2
METO/a «BHIOpAaChIBAEMOW TOYKH» M YaCTHBIM CIy4aeM OMHCAHHOTO
BbILIE METOAA 2 IpH n,=n—1, n;=lu L=n.

W3 n ner wmaOmojeHUl HMCKIOYaeTcs roji mojx Homepom i. I[lo
OCTaBIIUMCSI HAOIIOACHUSIM 32 71— TOJ] CTPOUTCS BapHAHT METOJIUKH C
HOMEPOM [, Yy KOTOPOrO BXOJSIIUE B CXEMY IOJYUYEHUS] IPOrHO3a Ma-
paMeTphl HE3HAYUTENBHO, HO MEHSIOTCS. {11 CyTOK ¢ MCKIFOUYEHHOTrO
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roza pasHocts Y (1)—Y,) (f) naer ommOKy NMpOrHo3a Ha HE3aBUCHMOM
MaTepuaie, T.K. (axkruiyeckoe 3HaueHHe Y,(f) HE yUHUTBIBAIOCH IPHU
IIOCTPOCHHH YCEYCHHOW METOAMKH M MOJNYYEeHHH HporHosa Y (7).

JlaHHas MIpoIIeypa BBITOIHIETCS TOOYEPETHO IS BeeX JIeT i =1, ..., n
C BO3BpAIleHHEM B OOYYArOMIMI PsII MaHHBIX TOAa, UCKIIOYCHHOTO Ha
mpenbiTyeM dTare. B pesynprate oOpasyercs psim N OomuOOK mpoBe-

POYHBIX MTPOTHO30B Yl.(t)—f(i)(t) mpu t=1,.., T, ui=1, ..., n. 10T

1

psI XapaKTepH3yeT MOrPEeNIHOCTh METOANKH, TOCTPOSHHOW Ha OCHOBE
JaHHBIX HaOmonenuit 3a n—1 ner. IIpoBepsemas MeToanMKa OCHOBaHA
Ha JaHHBIX HAONIOJEHUH 32 71 JIET, a PAJ OMNOOK MPOBEPOUYHBIX TPO-
TCHO30B XapaKTEePHU3YeT MOrPEeIIHOCTh METOIMKH, OCHOBAHHOW Ha JaH-
HBIX HaOmoaeHuii 3a n—1 ner. OgHAKO YTUM 00CTOSTEIHCTBOM MOYKHO
npeHedpeyb, T. K. BbITEKAIOMUN U3 Gopmyiisl (2.5) xodpduumeHT mne-
pexoma Onmm30K K exuHHIe. [lomydeHHas METOIOM «BBIOpachIBaeMOM
TOYKHU» OLIEHKA MMOTPENIHOCTH MPOTHO3a ompeiensercs: GopMyno:

T.

LY YIO-T, OF (5.12)
i=l t=

*

MBT

—_

C y4eTroM TEOpeTHUYECKHX pe3yJbTaTOB, OMyOJUKOBaHHBIX B [13,
*
29, 30, 32], cpeaHekBaApaTHUECKHUE MOTPEUIHOCTH OLEHOK V. n

*
A Vypr MOTYT IPHOJIMKEHHO PACCUUTBIBATHCS 10 (OpPMyJIaM:

o (VMBT)_ MBT\/N_Zk 1 (5.13)
1 8(k—1)
" Vissr )= \Vinr 2N —k-D\ T (V—k_1)

[Ipu HeOONBIIOM YyHuClie L TOBTOPEHUH METOI 2 MEHEe TPYI0eM-
kuit. OTHAKO METOJ| «BRIOpACKIBAEMON TOUKM» HE TpeOyeT mepexona oT
MOTPEITHOCTA METOIUKHU MPOTHO3a, OCHOBAHHOM HAa YCEUEHHOM psIZIe 3a
N, JeT HaOJIOAEHUH, K IOTPELIHOCTH IIPOBEPSEeMON METOAUKU. DTOT
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IIepexo/i OCHOBAH Ha WCTOJIB30BAHUU TeOpeTHdeckoi Gopmydsl (5.6).
Hapyiienue ycinoBuid, B KOTOPBIX 3Ta (GopMyiia CrpaBeiiBa, MOXKET
CIIy’KMTb HCTOYHUKOM JIOTIOJIHUTENBHOIN MOrPEHIHOCTH MeTo/a 2, 0Co-
OCHHO ecJIM YMCIIO TIOBTOPEHUH L HeBennko. MeTos «BbIOpackiBaeMOr
TOYKH» CBOOOJEH OT 3TOr0 HEJOCTaTKa M MO3BOJIAET MOJy4aTh OLEHKY
MOTPEIIHOCTH JIF000H METOAMKH MPOTHO3A.

Memoo 4

JlaHHBII METO SBIIACTCS HANMEHEE TPYAOEMKHIM. 32 CUET HUCIIOJIb-
30BaHusl Teopetudeckux (opmyn (5.5) u (5.6) oH MO3BOJSET OTpPaHH-
YUTHCSl TIPOBEPKOM METOJMKM Ha 3aBHCHMOM Martepuaie, o0pa3oBaH-
HOM TeMH JK€ [JaHHBIMH MHOTOJETHHUX THIPOJIOTHUYECKUX U
METEOPOJIOTHYECKHUX HAOIOIEHHH, KOTOPbIe HCIOJIb30BAINCH IS €e
noctpoenusi. CTporo ToBopsi, MPUMEHUMOCTh JaHHOTO METO/a OTPaHH-
YeHa yCJIOBUSIMH, Ul KOTOPBIX 3T (opMyJbl ObutH nonydeHsl. CToxa-
CTHYECKas 3aBHCUMOCTb MPOTHO3UPYEMOH BEMYMHBI OT MPEIUKTOPOB
JOJDKHA OTHCHIBaThCs (Gopmyron (5.3) m cBoificTBamu mporecca &(t)

JUHEWHOU perpeccuoHHOM Mojenu. OJHaKO MpakTHYecKas MPUMEHU-
MOCTb 3TOTO METOJa MPEeJyCMaTPUBAET BBINOJHEHUE MEHEE JKECT-
KuX TpeboBaHuii. Cxema NoJly4eHus IPOTHO3a J0JKHA BBIPaKaThCs
(DU3UKO-CTATUCTUYECKON 3aBUCHMOCTBIO NMPOTHO3UPYEMOM XapaKTepu-
CTHKH PEYHOTO CTOKa OT ee ImpeaukTopos. IIpuuem sta 3aBUCUMOCTH
JIOJDKHA COOTBETCTBOBATH (hopmyiie (5.4), T. €. ObITh JIMHEHHONH OTHOCH-
TEJBHO €€ MapaMeTpOB, OIIEHWBAEMBIX METOJOM HAMMEHBIINX KBaJIpa-
TOB 110 UMEIOLIUMCS 32 1 JIET ©KEAHEBHBIM JAHHBIM THAPOJIOIMUECKUX
U METEOPOJIOTHYECKUX HAOIIOICHHH.

Ucnonw3ys onpenensembie hopmynamu (5.1) u (5.2) ko3ddunu-

€HT aBTOKOPPEJILIUU 7, U OLIEHKY S % 0CTATOYHOM JUCTIEPCHH, 4 TAKIKE

TeopeTrrdeckue Gopmydsl (5.5) u (5.6), MeTon 4 TIO3BOJISIET OIIEHUBATH

€€ ITOIPEIHOCTh B BUJE!
* N-1 1+r
VﬂPM:SZ( )-[1- 1
N—k (N-k)(1-nr)

C y4eToM TEOpEeTHUYECKHX pe3yJbTaToB, OMyOJIMKOBaHHBIX B [13,

1. (5.15)

* *
30, 32] cpenHeKkBagpaTUYECKUE MIOTPEIIHOCTH OLEHOK V py, U AV oy,
MOryT OpUOIMKEHHO PACCUUTHIBAThCA O (popMynam:
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O-*(V;PM) = V;PM (5.16)
& Wi = AV (5.17)

U3 dopmynsr (5.17) crnemyer, 4TO NpPU MOCTOSHHOW IMPOFOJIKH-
TEJNILHOCTH TporHozupyemoro mepuoga 7 =30 cyTok, oueHke k=38
rapamMeTpoB MPOrHOCTUUECKOW MOJIENIN WK (hOPMYJIBI TIOITy4YEHUsI TIPO-
THO3a ¥ HAJIMYHMHU Psiia HE3aBUCUMBIX ITPOBEPOUHBIX ITPOIHO30B UIMHON
N, =150 3a n, =5 ner npuMeHEHNsI METOAUKH KPaTKOCPOUYHOIO IIPO-

THO3UPOBAaHUA PEYHOI'0 CTOKAa OTHOCHUTCJIbHAd MOTPCIIHOCTL OICHKHU

VVipy PaHa 6% mpu 1y =0u 7,7 % npu 7; =0.5.

[Ipu orieHKe MOrPEeUIHOCTH METOAMK KPATKOCPOUYHOIO MM CPEIHE-
CPOYHOT'O MPOTHO3UPOBAHUSI PEUHOTO CTOKA PEKOMEHIYETCS PYKOBOJI-
CTBOBAThCS CIICAYIOIUME OOIIMMU MPABHIIAMHU.

1. [TpumensTs MeTox 1 1enecoobpasHo, eciu mocie pa3paboTKu U
BHEJIPCHUS METOJIMKUA KPAaTKOCPOUHOTO TIPOTHO3UPOBAHUSI PEYHOTO
CTOKa B TEUEHHE JIET 7, NPOIOJIKUTEIBHOCTh Psia MPOBEPOUHBIX

nporo3oB N, = Tn, IOCTaTOYHO BEIMKA 3a CYET OOJBLIOrO YHCIa
n,, WA OOJBILON cpelHeH NMPOJOIKUTENBHOCTH 1 MIPOrHO3UPYEMOTO

neprosa. B mpoTuBHOM ciydae 1ieiecoo0pa3HO NPUMEHSTH CIIEIyI0-
e TPU METO/IA.

2. [pumensTe MeTox 2 1enecoo0pa3Ho, €ClU 3a cueT OOoJbIION
MIPpOAOJDKUTCIIBHOCTH NI€pUoAa 7 MHOTOJCTHHUX THUAPOJOTHYCCKUX U
METEOPOJIOTHUECKUX HAOIIOACHUN HITH 33 CUeT OOJIBIIION CpeHEeH Ipo-
JOJDKUTENBHOCTH T TIPOTHO3MPYEMOTO TEpUOAa B PACIIOPSHKEHUU
HUMeEETCsl JIOCTAaTOYHOEe 4ucio N HaOJIOJCHUN 3a HPOTrHO3UPYEMOi
BEJIMYMHOM M ee MpeJuKTopaMu. YeM ciokHee cxeMa MOIyUYeHHUs Mpo-
THO32 HMJIM MEHbBIIE JOCTYMHBIH 00BEM BBIYMCICHUH, TEM MEHbIIE
JIOJDKHO OBITh YHMCIO L TMOBTOPEHHH Mpoueaypbl GOopMUpOBaHUS 00Y-
YaroIIero U KOHTPOJIUPYIOLIETo PSI0B HAOIIOICHHH.

3. llpumenarp merox 3  1enecoo0pa3HO MpH HEOOIBIION Tpo-
JOJDKATEIBHOCTH ~ TIEpHOJia 71 MHOTOJIETHHX THIPOJOTUYECKHX U
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METEOPOJOTMUECKUX HAOIIOJEHNH U JOCTYITHOM O0bEME BBIYMCIICHHH,
KOTOPBIM TOCTATOYEH Il IEPEHACTPOUKHU CXEMBI IIOJIyUEHHsI IIPOrHO3a
n pas.

4. Ilpumensats MeTon 4 1enecoodpasHo Mmpu J000M 00beMe pac-
10JIaraeMbIX JIAHHBIX HAOJIIOJICHUM, €CJIU CXeMa TOJyUeHHs MPOrHO3a
BBIpa)kaeTcsd B BHJIE JIMHEHHON OTHOCHUTEIBHO OLIEHUBAEMBIX IapaMeT-
POB (pH3HMKO-CTATUCTUUYECKON 3aBUCHMOCTH IPOIHO3UPYEMOM XapakTe-
PUCTHKH PEYHOIO CTOKAa OT ee IMpeauKTopoB. [Ipu nHON cxeme momyuye-
HUSI [IPOTHO3a ATOT METOA CIEAYET HNPUMEHATH NMPH MaJOM 00beMe
JAHHBIX HAONFOIEHUI WM JOCTYITHOM OOBhEME BBIYMCICHHA, KOTOPBINA
HEZ0CTaTOYEH JJIs1 UCTIOIB30BAHNS OCTAIBHBIX METO/IOB.

5. Ilpu olileHKe MOrpemHOCTH KPaTKOCPOUHBIX TPOrHO30B PEUHOTO
CTOKA PEKOMEH/YeTCs M0JIb30BAThCSl HECKOIBKMMHU METOAaMH U aHAJIU-
3UPOBATH ITOJYUCHHBIC PE3YJILTATHI.

5.3. llpumep OlIEHKH MOTPEUTHOCTH METOAMKH KPATKOCPOYHOT0
NMPOTHO3MPOBAHHUS PEYHOT0 CTOKA

IIpuMmeHeHne M3J0KEHHBIX B HACTOSILIEN IJ1aBe METOJIOB JIEMOH-
CTpUpPYETCs Ha NIPUMEPE METOIUKN KPAaTKOCPOUYHOTO MPOTHO3UPOBAHUS
CPeIHEeCYTOYHBIX Pacxo10B BoabI B cTBope p. Coun — r. Coun ¢ 3a0ma-
TOBPEMEHHOCTBIO OJIHU CYTKH, pa3pabOTaHHOW B OT/ENE PEUHBIX THJI-
posorudeckux nporHo3os ['mapomernentpa Poccun [4].

JUid  momyuyeHHsl IPOrHO3a CPEJHECYTOYHOIO pacxoia BOJBI
O(t) M’/c Ha CyTKM [ B Ka4ecTBE NMPEIUKTOPOB YIUTHIBAIUCH:

— cpemHeCyTOUHbIH pacxo Bojasl O(f —1)M/c Ha cyTku cocTabiie-
HUSI IPOTHO34;

— cpeaHecyTOuHbIH pacxon Bojabl Q(f —2)M’/c 3a HpeIecTByo-
LI1E CYyTKH;

— cpenHss mpu3eMHas TemnepaTtypsl Bozayxa 7'(f —1) °C va meteo-
crannuu r. Coun;

— cioit ocankoB P(z —1) MM Ha MeTeocTtannmu T. Coun;

— IPOTHO3 CPEIHECYTOYHOM IPU3EMHOM TeMIlepaTypbl BO31yXa
I(1)°C;

— IIPOTHO3 CYTOYHOTO CJIOS 0caAKoB P(¢) MM Ha METEOCTAHIIHU.
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[IporHo3upyemble 3HAYEHUs TEMIIEpaTypbl BO3AyXa W OCAJKOB
ONpeaACIAINCh B BUAC CPCIAHCB3BCHICHHBIX 3HAYCHUHN COOTBETCTBYIO-
X HpOFHO3OB I10 BCEM yCBaI/IBaCMI)IM B OHepaTI/IBHOM pexcuMe MOJae-
nsim COSMO-Ru7, NCEP, REGION u UKMO.

[Iporao3 cpeaHecyTOYHOTO pacxojia BOJABI OMpeAersuics (opmy-
JIOM:

O(1)= ay +a,0(t = 1)+ a,0(t —2) +a,T> (t) + a,T(1)+
+a,P(O[T(t) 21 +a  P([T(¢) - 2]+ a, P(t)+
+agT*(t=1)+a,T(t 1) +a, Pt —D)[T(t-1)-2]*+

+a, Pt —D[T(t—1)—2]+a,P(t-1). (5.18)

[Ipumenenue maHHON (OPMYIBI TPEAYCMATPUBAET COOIFO/IEHUE
CJITYIOIINX TPABUIL:

a) sHauenus 7(¢t) m T(t—1), npespbrmatromue 27 °C, TOIDKHBI 3a-
MEHSTBCS YUCIIOM 27;

0) snauenust 7(¢) u T(¢ —1), menbiune 0 °C, TOIDKHBI 3aMEHSATHCSI
HyJIEM;

B) ecnu 3HaueHus 7'(¢f) wiu 7(¢—1) okasweiBatorcs meHsle 2 °C,
To P(¢) nmu P(¢f—1) HOIDKHBI 3aMEHSTHCS HYJIEM.

®opmyita momydenus nporuosa (5.18) simrouaer k= 13 mapamer-
POB, KOTOPBIC OUCHUBAJIMCH METOAOM HAUMECHBLIINX KBAaJAPAaTOB OTACJIb-
HO ISl K&KJ0ro Mecsiia.

Hcnosnb30Basncs MHOTONETHUN PsAJl €KEITHEBHBIX THIPOJIOTHYECKUX
Y METEOPOJIOTHUECKUX HaONO/IeHNH 3a 7= 18 5eT, KOTOpHIA 3a BbIYE-
TOM TIPOMYCKOB oxBaThiBald nepuof ¢ 1984 mo 2005 rox. Ilpu xomude-
crBe AHer T B KaKIoM Mecdle oT 28 10 31 o0liee YhCiIo exXeqHEBHBIX
HaOJOIcHHI [T Kaxkaoro mecsita N Bapbupyer ot 508 mo 558. s
BCEro roja obliee Yuciao eXeTHEBHBIX HAOMIOACHUH 32 MHOTOJIETHUN
nepuon coctasisier 6506.

B mensix oreHKH MOTPENTHOCTH paccMaTpUBaeMOM METOUKH JI0JT-
TOCPOYHOTO THJPOJIOTMYECKOTO TPOTHO3a HCIIONB3YIOTCS METOBI,
M3JI0KEHHBIC HACTOSILEM pasJiere.

KonunuecTtBo 7, ner, mpouiemux nocie pa3paboTKu 1 BHEAPESHHUS

JIaHHOM METOJMKHU I0Ka HEJIOCTaTOYHO JUIs MCIIOJb30BaHUs Meronaa I,
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[IO3TOMY JUIS OIIEHKH €€ MOTPENTHOCTH NMPUMEHSUTACH CIIEeIYyIoIIne TpU
METO/1a.

IIpumep ucnonv3osanus memooa 2

B cooTrBeTcTBUM C JaHHBIM METOIOM M3 MMEIOLIMXCS B PAacHOps-
xKeHuu n= 18 ner HaOmroneHui Hayrax ObUIM BBIOpaHBI N, =35 JeT:
1984, 1990, 1998, 2000 u 2004 rr. /lagHbIe 3a 3TH T'OIBI MCIIOIb30Ba-
JIICh B KaueCTBE KOHTPOJIMPYIOIIErO psifa AJsl OLEHKU IOTPELIHOCTH
paccMaTpuBacMOi METOJMKH Ha HE3aBUCUMOM Marepuaie. /lanHbie 3a
oCTaBHIMECA N, = 13 J€T UCIOIb30BAIKMCh B KayecTBE OOyYarollero
psiza A OLEHKH MapaMeTpoB Kaxaoro mecsua. Takum oOpaszom, mpu
OIICHKE IMOTPENIHOCTH MTPOTHO3a Ha HE3aBHCUMOM MaTepualie JUis Kax-
JIOTO MECSIIa UCTIOIb30BaAJICS 00Pa30BaHHBIN JaHHBIMHU 34 MATh MPEBa-
PUTEIBHO MCKIIOUEHHBIX JIET psit omMOoK mporHosa Q. (f) —Q. () mpu
t=1,..., T ni=1,...,5 Hapuc. 5.1 npuBeeHb COBMEIIECHHbIC Tpa-
¢uku komebanuit ¢aktuueckux ((f) W CIPOrHO3UPOBAHHBIX Q(t)

CPEeIHECYTOYHBIX pacxoj/ioB BoAbl B 1984 r. PucyHOK nemMoHCTpupyer
JIOCTATOYHO XOPOIIIEE UX COBIAJICHHE.

0, m¥fc
140
—
120 2
————— q
100
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60

40

20

I Im 1mI v v VvI VII VIIT IX X XI XII

Puc. 5.1. @akruveckuit J(f) M CIPOrHO3UPOBAHHBIN Q(Z) rpadgpuku

KOJ1e0aHUl CpeIHeCYTOYHBIX Pacxo10B BoAbI B cTBope p. Coun —r. Coun
B 1984 r.
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JIns KaKJ0ro Mecsla OLEHKa MOIPEIHOCTH METOIMKH IMPOrHO3a
V) onpenensunace o dopmyine (5.10) npu Y, (6)=0,(t), Y, (1)=0,(t)
u N,;=5T.B 1abn. 5.1 g Ka)a0ro Mecsila u Ajs BCEro roja B Iie-
JIOM TIIPUBEACHLI IMOJIYYCHHBIC METOJ0M 2 OLICHKHN MOTPCIIHOCTH IPO-

o *
THO3a PACCMaTPUBAEMOI METOIMKH + V,, M*/c.
o *®
HeoOxomumblil amst onpeneneHus MOTPEIHOCTH OLEHOK V,; u
-
vV ko3 (dULUEHT aBTOKOPPENALHU #; UCIOIb3YEMOro psiia OLIHOOK

nporuosa Q,(1)—Q;(¢t) nmpu t=1,..., T n i=1, ..., 5 oueHuBaics mno
dbopmyiie (5.1) Ha OCHOBE BCEX MMEIOIIMX JAaHHBIX HaOmroaeHui. Jlis
KaXIOTO MECSIIIa U BCEro rojia B [EJIOM 3HAYCHHUS 3TOT0 KO3 PHIneHTa
nomernieHsl B Tabi. 5.1. CormacHo KpuTepuro KpuTepueMm AHAEpcoHa
IIpY YPOBHE 3HAYUMOCTHU KpUTEepHUs 5 % CTaTUCTHUECKU JJOCTOBEPHBIMU

SBJIAIOTCS OLIGHKH KO3 (PUINEHTAa aBTOKOPPEIISIIUY 7] , IPEBBILIAOIINE
o abcomrotHo# BenmumHe 0,12. Cormacuo dopmyne (5.9), mpu 3amene

N, uucioM N, OTHOCHUTEIbHAS CPEIHEKBAaJpAaTHYECKas IOrpeEll-
*
HOCTb OIIPEJEICHUSI OLEHKHU w/Vn JUIST KQKJIOTO Mecsa TpuOIu3n-

TeJIbHO paBHa 6,4 %.

Tabauya 5.1
Ouemm MOrpeHOCTHU MPOrHo3a CPEeIHECYTOYHBIX PAacX0/10B BOAbI
B cTBOpe p. Coun — r. Coun

I | I |IH |IV |V | VI |VII [VIIT | IX | X | XI |XII [rox

1 10,02]-0,02-0,01/0,01{0,13]0,15(0,14|0,08|0,10{0,01|0,05{0,10|0,06

Vi 112,3110,2]10,4] 9,6 |16,3|11,9]10,2[12,5] 9,6 |16,4|15,7|17,1|12,7

Visr [11,4] 8,2 [11,1] 8,8 [17,2(12,5]| 9,7 [10,4| 9,8 |14,5]16,1|15,7|12,1

Vi [10,4] 8,5 [10,7] 8,6 [14,8/12,1] 9,2 [11,2] 8,8 [15,3]14,5/16,2|12,0
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Ilpumep ucnonvzoseanus memooa 3

B cooTBeTcTBUM C JaHHBIM METOIOM, U3 UMEIOIINXCS B pacropsi-
KEHUH 71 = 18 JIeT moovepeHo UCKITF0YaCs TO/ IO HOMEPOM [ | TI0
OCTaBILUMCSI €KEIHEBHBIM HaOmogeHusM 3a n—1 =17 ner crpoumiics
BapHaHT [ pPaccMaTpUBAaEeMON METOJMKH CO CBOMMH OIICHKaMH Mapa-
MeTpoB opmydsl (5.18). s kakaoro Mecsiia U BCEro roja B LEIOM

x
oueHKa V), MOTPELIHOCTH METOIUKH pacCUMThIBajach IO (Gopmylie

(5.12). 3nauenus \V,,;; M/c Takke npuBeneHsl B 1a6m. 5.1. CorsacHo
dbopmyiie (5.14), oTHOCUTENBHAS CPETHEKBAPATHUSCKAsT TOTPEUTHOCTh
ONIPE/Ie/eHUs OUEHKH V), IS KaKIOrO Mecsla NPHOTH3UTEIBHO
paBHa 3,5 %.

Ilpumep ucnonvzosanus memooa 4

®Dopmyna (5.18) momyueHHUs eXeIHEBHOTO MPOTHO3a ¢ 3adiaro-
BPEMEHHOCTBIO OJJHU CYTKH CPEIHECYTOUHBIX PACXO/0B BOJbI B CTBOPE
p- Coun — r. Cour HOJHOCTHIO COOTBETCTBYET TPEOOBAHUSAM IIPUMEHH-
moct opmynsl (5.15). Paccumrannbie mo 2TO# (hopmyiie OlEeHKH

*
V ypy; TOTPELIHOCTH METOIUKH ISl KaXKAOTO MECsia M BCEro rojia B

uesioMm nomeuiensl B Tadi. 5.1. Cornacuo ¢opmyne (5.17), oTHOCUTEb-
Has CpeJHEeKBaJgpaTH4ecKass IOTPEIIHOCTh OIPENENeHUSI OLECHKH

:
Vipy U KOKIOTO Mecsua npuOmmsurensHo paBHa 3,2 %. Kak u

CJIEOBAJIO OKU/ATh, METOABI 3 1 4 UMEIOT 00Jiee BBICOKYIO TOYHOCTB,
4eM METOJ 2, JIJIsl KOTOPOro Tporiieaypa GopMHUpOBaHHs 00y4aronero u
KOHTPOJIMPYIOIIETO PsiIoB HAOMOACHUH 10 13 1 5 eT COOTBETCTBEHHO
ObuIa BBIIIOJIHEHA BCErO O/MH pas.

[lomydenHbIe TpeMs METO/IaMH ¥ TIOMEIIEHHBIE B Ta0I. 5.1 OIeHKH
MOTPEIIHOCTH METOJUKH JOCTATOYHO OJIM3KU MEXIy COOOM U MMET
MPUOU3UTENBHO OAMHAKOBOE paclpeliesieHHe Mo Mecsiuam. JTO pac-
IpeJesieHne AOCTaTOYHO XOPOLIO OTpa)kaeT CHeLU(HUKY BOIHOIO pe-
xuma p. Couu U, B 4aCTHOCTH, U3MEHYUBOCTH €€ CTOKA B TEUCHHE KaXK-
noro Mecsina. HanOombias u3MeHUYMBOCTh cToka p. Coun XapakTepHa
JUTSL MECSILIEB C MAKCUMAJIBHOW 4acTOTOM MPOXOKIAEHHS MTABOJKOB U JJIs
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OTHOCHUTEIIbHO HEBBICOKOTO BECEHHE-JIETHErO IOJIOBOJIbs. B Takue me-
PHOABI BIMSHUE TPYIHO IOAMAOLIMXCS IIPOTHO3Y U Y4ETY METE0POJIO-
CUYECKUX YCIIOBUM Ha BOJI0OCOOPE OCOOCHHO BEIIMKO, [TO3TOMY OIIMOKU
MPOTHO3a PACXOJIOB BOJIbI HA 3TOW peKe MPUHUMAIOT HAUOOJBIINE 3HA-
qeHus [4].

IIpuBeneHHbIE IPUMEpPHI TIOKA3bIBAOT, YTO IPEIAra€MbIe METOJIbI
OLICHKU TOTPEIIHOCTH KPATKOCPOUYHBIX THIPOJIOTHUECKUX MPOTHO30B
MOTYT JIaBaTh JJOCTATOYHO TOYHBIC U OJIN3KHUE PE3yIIbTATHI.
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I'JIABA 6

CPABHEHME U OHEHKA 39@PEKTUBHOCTH
METOAUK KPATKOCPOYHOI'O INTPOT'HO3UPOBAHMSA
PEYHOI'O CTOKA

6.1. CpaBHeHHE METOUK KPATKOCPOYHOTO MPOTrHO3UPOBAHUS
PEYHOI0 CTOKA

B cutyanuu, xoraa aJjist OTHOW M TOM e XapaKTepUCTUKUA PEYHOTO
CTOKa MOTYT HCIOJIb30BaThC HECKOJIBKO METOJIUK €€ KPAaTKOCPOUYHOI'O
WU CPEIHECPOTHOTO0 TPOTHO3UPOBAHUS C OIMHAKOBOHM 3abiaroBpe-
MEHHOCTBIO, BO3HHKAET HEOOXOIUMOCTh BEIOOpa HamOOJee TOYHOH W3
Hux. Ecnu B3aMeH mpuMeHsBIIEHCS paHee METOANKU MpeJiaracTcs ee
YCOBEPIIIEHCTBOBAHHBIM BapHaHT, TO TpebyeTcst 000CHOBaHUE €To Tpe-
nMyIecTBa. Bo Bcex MOAOOHBIX CHTyalnsX JOJDKHA PEeaThes 3ajava
BBISIBIICHUSI CTATUCTUYECKU JOCTOBEPHOTO PA3NUYHUS MEKIY OLICHKAMHU
MOTPEITHOCTU PA3IMYHBIX METOAUK IPOrHO3UPOBAHUS PEUHOTO CTOKA.

PaccmoTpum cutyanuro, mpu KOTOPOil CpaBHUBAIOTCS JABE METOMIU-
KU KPaTKOCPOYHOTO MJIM CPEIHECPOYHOTO IMPOTHO3a OJHOM U TOH ke
XapaKTEPUCTUKUA PEYHOr0 CTOKAa paBHOU 3abiaroBpeMeHHOCTH. CpaB-
HUBAaEMbIe METOAUKHA MOTYT PazludaThCs MOJOKEHHBIMUA B UX OCHOBY
METOJIaMHM M CXE€MaMH TOJIyYEHHUs MPOTrHO3a, COCTAaBOM T'MAPOMETEOPO-
JOTUYeCKOi WH(GOPMAINK, WCIOIB30BAHHON TpH WX pa3paboTKe u

HeoOXomuMol Ui ux npuMeHeHus. O0o3HaunMm uepes Y, u Y, momy-

YaeMbli C TTIOMOIIIBIO MIEPBOM U BTOPOM METOJMKU MPOTHO3 XapaKTepH-
CTHKM PEYHOro CTOoKa Y, a uepe3 V| m V, omnpexpensemble GopMyoi
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(1.10) cpemnme 3HAYECHHMs KBaapaTa OIMWOKHA TaKOTO IMPOTHO3a, T. €.
WUCTHHHBIC 3HAYCHHS MOTPEIIHOCTEH CpaBHUBAEMbIX METOIMK. OLeHKH
Vl* u Vz* JOJDKHBI OBITH TOJYYEHBl PEKOMEHAYEMbIMH B pasjeine 5.2
METOJaMM Ha OCHOBE PpAJ0OB INPOBEPOYHLIX MPOTrHO30B HA 3aBUCHUMOM
WM HE3aBUCUMOM MaTcpUuajic €KCIAHEBHBIX T'MAPOMETCOPOIOTMYCCKUX
HaOJIOACHUH MPOJOKUTENLHOCTEI0 N, 1 N, 3a 1, U n, JIET COOT-
BETCTBEHHO.

Hexoropoe uncino N, NPOBEPOYHBIX IPOTHO30B MOKET MPUXO-

JUThCSI Ha OJIHA U T€ K€ CYTKH IMPOTHO3UPYEMOI0 MEepHoja 3a 00Iue
111 00eUX METOIUK TOJbl B KOIHYECTBE 71, , . O003HaunM uepes Y, ()

u Y,,;(t) 3HaueHus MpOrHO3a MO 00EUM METOJUKAM XapaKTEPUCTUKU

peunoro croka Y,(¢) mast cytok t=1, ..., T, IpOrHO3UPYEMOIO MEPUO-

1
na roga ¢ Homepom (= 1,..., N;, u3 o0mero Juis 9TUX METOJMK psAla
MIPOBEPOYHBIX IPOTHO30B.

Mexny ommuOkamu mporHosa Y, (z‘)fi,,. (t) u Y.(2) 7172’1‘ (r) mo
CpaBHMBAEMBIM METOJIMKAM 32 OJIHU H TE K€ CYTKH MOKET UMETb MECTO
BecbMa 3HauuTenbHas koppemsiiusa. OHa o0ycioBieHa oO0muM (pakTh-
YeCKMM 3Hau€HHEM INPOTHO3UPYEMOH BeIMYHMHBI Y;(f), HaIW4YKMEM Yy
00erX METOAUK OAWHAKOBBIX WJIM CHJIBHO KOPPEIUPOBAHHBIX MEKAY
co00if mpeaukTopoB. CyYIIECTBEHHBIM BKIAJ B KOPPEISAIHIO MEXIY
olInOKaMH IIPOrHo3a BHOCAT HCYUYTCHHBIC obenmMu METOAUKaAMH q)aKTO-
prl opmMupoBaHus peyHOro croka. K uncity Takux (pakTopoB OTHOCHT-
csl (PAKTUUECKUH X0 METEOPOJIOTHYECKUX 3JIEMEHTOB B TCUCHUE MEpU-
0712 3a01aroBpEeMEHHOCTH NTPOTHO3A.

CranpgapTHas oleHKa Kod(duuueHTa KOppensiuu MexKay OIu0-
KaMu nporHosa Y; () —171’,. (®) n Y.(2) —)72; () 3acyrku t=1,...,T. mpo-
THO3HMPYEMOTO TIEPHOAA OOIMX I 00€uX METOUK NeT i = 1, ...,7,,

YYHUTBHIBAET, YTO CPEIHEE 3HAYCHHE OIMUOKHM IMPOTHO3a IMPAKTHYECKU
Bceryia OJM3KO K HyJII0 U onpesiensiercs: popmydoi (6.1).
Cratuctudeckas TOCTOBEPHOCTh ITOU OIEHKH TPOBEPSICTCS C TI0-
MOIIbI0 onucaHHoro B pazgene 3.1 kpurepust [lutmena. Ecnu mocie
3aMEHBI YHCNIA 71, COBMECTHBIX JIET HAOIIONCHUH KOJIMYECTBOM N ,
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o0IIKX CYTOK B psiAax MPOBEPOUYHBIX IPOTHO30B 110 00EMM METOANKAM
HepaBeHCTBO (3.2) He BBINOIHAETCS, TO MOKHO CUMTATh, YTO OIEHKA 7
KO3 UIIMCHTa KOPPEIISALUU MEXJY OIIMOKaMHU IPOTHO3a MO0 00CUM
METOAMKAM OTJIMYAETCs] OT HyJs HE3HAYUTEIbHO, W B IOCIETYIOLUINX
pacuerax 3Ty OLEHKY CJIeyeT 3aMEHSTh HyJIEM.

N

Mo,

[Y, ()~ Y, (OILY, (£) ~ Y, (£)]
y = i=1 t=1 . (6.1)
Ma T, o T,

[Y,() - Y, ()] [Y,() - Yy, ()]

1 =1 i=l t=1

i

OneHka » TPaKTHYECKH BCETJa CTATUCTHUYECKH JOCTOBEPHO IIpe-
BBIIIAET HYJb. Koppemsinus Mex 1y ommoKaMu IpoTrHO3a M0 CPaBHUBA-
eMBIM METOAMKaM 00s3aTeIbHO JOJDKHA MPUHUMATHCS BO BHUMAaHHE

* *
IIPU CPAaBHEHUHU OLEHOK V, U V, , T. K. IPUBOJUT K MOBBILIEHUIO BEPO-

SITHOCTH OOHAPYXCHUS TPEUMYINECTBA OJHOW M3 METOJWK, T. €. K I0-
BBIIICHUIO MOIIHOCTH CTATUCTUYCCKUX KPUTEPUEB, MPUMEHSIEMBIX IS
ux cpapaenus [31].

[Ipenmonoxxum, 4TO MepBasi METOIMKA BBITJISIUT TOYHEE, T. €. BbI-

* *
MOJIHSIETCS] HepaBeHCTBO V|, < V, . DTO MOKeT ObITh 00YCIIOBICHO TEM,

YTO IepBas METOAMKA JIEHCTBUTEIBHO TOUYHEE BTOPOH, T. €. UMEET Me-
CTO HepaBeHCTBO V< V,. OnHako NMpeuMyIlecTBO MEPBOH METOIUKHU

MOJKET OKa3aTbCsi MHUMBIM M OBITH OO0YCJIOBJIEHHBIM CTaTHCTHYECKON
MIOTPENIHOCTBI0 CPAaBHUBAEMBIX OIEHOK. lloaTBepkaeHne wim ompo-
BEp)KeHHE MPENMYIIEeCTBA MTEPBON METOIMKH TepeJl BTOPOil CBOIUTCS K
IIPOBEPKE CTATUCTUUECKOM rumoresbl (V) =V,) nNpoTUB aabTepHATHBBI
V <V3).

B 3aBucuMOCTH OT CBOHCTB Ka)KIOTO U3 PSIIOB OIMTUOOK IIPOBEPOU-
HBIX TPOTHO30B JJIsi OLEHKH JIOCTOBEPHOCTH MPEHUMYIECTBa IE€pBOH
METOJIMKU PEKOMEHIYIOTCS K MPUMEHEHUIO CIEAYIOLINE TPU CTaTUCTH-
YECKUX KPUTEPHUS, CXOIHBIE C TEMH, KOTOpPbhIe OBLTH M3JI0KEHBI B TJa-
Be 3 JUIsl METOAMK JIOJITOCPOYHOTIO MPOTHO3MPOBAHUS PEYHOIO CTOKA.
[Ipn ux MCHONB30BaHMM HEOOXOIUMO NPUHMMATH BO BHUMAHHUE, YTO
€CJIM OLIEHKA TOTrPEIIHOCTEH CPaBHUBAEMBIX METOIUK BBINOJIHATIACH HA

103



3aBHCHUMOM Martepuase, TO B XOA€ TaKOW MPOBEPKU HEOOXOIUMO YUH-
TBIBAaTh YMCJIO OLEHHMBAEMBIX IApaMeTpoB k, W k, B KaXIOW U3 HUX.

Ecau oneHka morpenrHocTel BBIMONHSIACH HA HE3aBUCUMOM MaTepHua-
je, TO B IOCJIEAYIOIINX pacueTax 3HaueHus k, U k, cienyer 3aMeHsTh
HYJSIMH.

Kpumepuii 1

JlaHHbBIN KpuTepwii 00J1aaeT MaKCUMaIIbHO BO3MOYKHON MOIITHO-
CTBIO, €CJIH BBITIOJHEHBI CIIETYIONINE YCIOBHS.

1. 3aBHCHMOCTB MPOrHO3MPYEMOM BEITMYUHBI OT HCIOJB3YEMBIX
MEPBOIl METOAMKON NMPEIUKTOPOB OMMCHIBAETCS PACCMOTPEHHON B pas-
nene 5.1 TUHeHON perpecCuOHHON MOJIEINBbIO, a €€ MPOTHO3 10 MEPBOH
MeToJIuKe orpenaeisercs Gopmyoi Buna (5.4).

2. HeonHO3HAYHOCTH CBSI3M MEXy MPOTHO3UPYEMON BEJINUMHON U
WCTIONIb3YEMBIMH B TIEPBOM METOJMKE IPEIUKTOpaMu OOYCIIOBJIEHA
CTAIIMOHAPHBIM TayCCOBCKUAM CITydailHBIM mporieccoM &(t), y KOToporo
OTCYTCTBYET aBTOKOPPEJSILMSA, M, CIeI0BATENbHO, KOI((PUIMEHT KOp-
pensuuu p; Mexay BennunHamu &(t) m E(t+1) paseH HyIm0.

3. Bropast MmeToauKa mpeacTaBIIseT yIPOIIEHHBI BApHAHT ITEPBOH
3a CYeT COKpAIeHUs YHcia MPeIuKTOPOB, YMEHBIIEHHUS YUCIIa cllarae-
MBIX B (hopmyre (5.4) uiam OTKa3a OT OLIEHKM YacTH ee MapaMeTpoB 3a
CUET MCIOJIb30BaHMS UX 3apaHee 33JlaHHOro, HanpuMmep 0000IIeHHOTO,
3HavyeHus. Takoe ynporieHue GpopMyiibl MOTYYEeHUS] TIPOTHO32a IO BTO-
POl METOJMKE MOXHO BBIPa3UTh B BHUJE NMPENAIOJIOKEHUS O TOM, UTO
HOCJIEHUE /71 1IapaMeTPOB PaBHBI HYJIIO: dy_,,, = ... =d; = 0.

4. Onenka mapameTpoB (OpPMYIBI BBITyCKa MPOTHO3a MO 00enM
METOJIMKaM M OLIEHKa MOTPElIHOCTEH MOIy4aeMoro ¢ HMX IOMOIIBIO
IIPOrHO3a OCYIIECTBIIAETCS 110 OJHOMY U TOMY K€ MHOTOJIETHEMY PATY
3HAQYEHUH TIPOrHO3UPYEMOM BEIUUYMHBI U €€ NPEAUKTOPOB, T. €. BBINOJI-
HsieTCsl paBeHCTBO N, =N,=N ,=N.

* *
5. TlorpentHoCcT! CpaBHUBAEMBIX METOIMK V| m V, omnpenensror-

cs MerosioM 4 ¢ momonibio Gopmyi (5.2) u (5.15), B KOTOPBIX YUCIIO
mapaMeTpoB k 3aMeHseTcs BenuuuHamu k, =k u k, =k—m coot-

BETCTBEHHO, a Ko3(durment 7, B popmyine (5.15) paBeH HyIIt0.
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B 5THX yciaoBHAX [UIsl CPAaBHEHHS OLIEHOK IOTPEIIHOCTH MPOTHO3a
Vl* 51 V; PEKOMEHYETCsl MPUMEHATh KPUTEPUN, B COOTBETCTBUU C
KOTOPBIM HEPABEHCTBO Vl* < V; cienyeT IpU3HAaTh CTATHCTHYECKU
JIOCTOBEPHBIM IIPU YPOBHE 3HAYMMOCTH (., & IEPBYIO METOAMUKY IIPO-
I'HO3a — SIBHO 00Jiee TOYHOM, €CIIM BHIIOJIHSAETCS. HEPAaBEHCTBO:

Fe OV ke m)N — kot m =DV~ (N =N =k =) > F o (0), (6.2)
m(N -k -1,

rae F,, y_;(a) — xBanTmib F-pacnpenenenus dumepa co creneHIMu

cBoboxsl m u N —k , COOTBETCTBYIOIINI BEPOSTHOCTH IPEBBIMICHUS
0. YpOBeHb 3HAUUMOCTH KPUTEPHs O ONPENeNsIeT BEPOSITHOCTh MPH-
3HaTh MEPBYI0 METOAUKY Oojiee TOYHOH, KOTAa Ha CaMOM JIele CIpa-
BeumBa runoresa (V; =V,). Kpurnueckne snadennst F,, v, (o) npu

o0 =5% s pa3iuuyHbBIX 3HaYeHWid m u N —k T[OMEIIEHbl B
Tabi. 3.2, B KOTOPOH YHCIIO JeT X CleAyeT 3aMEHUTh OOIINM KOJude-
CTBOM CYTOK N .

Kpumepuii 2

[IpumeHeHue aHHOTO KPUTEpUs MPEAIOIAraeT BBHIIOJIHEHHUE Clie-
JIYIOIIIUX yCIOBUH.

1. [IpoBepka 00enX METOJUK MPOU3BOAUTCS HA OCHOBE pE3yJibTa-
TOB MPOBEPOYHBIX MPOrHO30B 32 OJHU U T€ KE CYTKHU B KoinuecTBe N ,

T. €. BBIIIOJNHAETCs paBeHcTBo N, =N,=N,,=N .
2. JIns KaxIoi METOAMKH PAJ OMMOOK IMPOBEPOYHBIX MPOTHO30B

oOpa3yer ciydaiiHyt0 BIOOPKY M3 HOPMAJIBHOTO paclpeieiieHusI Bepo-
SITHOCTEH.

o * *
3. CpaBHHBaeMbIe OLICHKH TIOrpermHocTeil V, u V, onpenensuuch

OIIMCAHHBIMH B Ij1aBe 5 merojgamu 1, 2 wim 3.
B cooTBeTcTBUM ¢ JaHHBIM KpUTEPHUEM IIPU YPOBHE 3HAYUMOCTH O

* *
HepaBeHCTBO V| <V, cnemyer mpu3HaTh CTaTUCTUYECKH JIOCTOBEP-

HBIM, a TIEPBYIO METOAMKY MPOTHO3a SBHO 0OOJiee TOYHOM, €CITH BBITIOJ-
HSIETCS] HEPaBEHCTBO:
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vy ="’

B:]Vh'l[l-FT2
4V, (1-r")

2
1> i (@), (63)
rae . (0) — KBaHTHJIb XH-KBaIpaT pacpe/eleHHs C OHOM CTENeHbI0
CBO0OO/IbI, COOTBETCTBYIOLIMIA BEPOATHOCTU HpeBbllieHus o . s pas-
JAUYHBIX 3HAYEHUH YpPOBHSA 3HAUYUMOCTH O, KPUTHUYECKUE 3HAYECHUS
XIZ (o) mpuBenenst B Tabn. 3.3. Kak yxe ObUIO OTMEYEHO B TiiaBe 3,

MoKa3aTelb JAHHOTO Kputepusi B Bo3pacraer ¢ yBeiaMmdeHHEeM Kod(d-
¢uieHTa KOPpEIsLUUA 7 MEXIy OLIMOKaMHU MPOrHO3a [0 CpaBHHUBAe-
MBIM METOAUKaM. CJ'Ie}IOBaTeJ'IBHO, nmpu OOJBIIMX 3HAYEHHSX DTOTO
kodpduimenTa gaxe HEOONBIIOE MPEHMYIIECTBO TEPBOH METOIUKH
CTQHOBHTCS CTATUCTUYECKH JIOCTOBEPHBIM.

Kpumepuii 3

JlaHHBIA KpUTEpUH TpeiHa3HaueH sl Hauboiee oOIero ciaydvas,
KOIZla HE HaKJIaJblBAE€TCS HUKAKHX OTPAHWYECHHI Ha CBOMCTBA PANOB
omKrOOK MPOBEPOUYHBIX MPOTHO30B. B 3TOM KpuUTEpUH HEOOXOIUMO

* * * * * *
yuuTbiBaTh norpemsocty o (V;) u o (V,) ouenok V, u V, , xoro-

PbI€ B 3aBUCUMOCTH OT METOAA MOJJYUCHHA 3TUX OLCHOK OIIPCACTIAIOTCA
dhopmynamu pasnena 5.2. ENMWHCTBEHHBIM YCIOBHEM IPUMEHUMOCTH
JAHHOTO KPHUTEpHs SIBISIETCS JIOCTATOYHO Oosbinoe uyuciao N, u N,

IIPOBEPOYHBIX ITPOTHO30B JJIS KaXKJI0M U3 CpaBHUBAEMBIX METOTUK.
* *
[Ipu ypoBHE 3HaUMMOCTH Ol HepaBeHCTBO V| <V, cienyer npu-

3HAaTb CTAaTUCTUYCCKU JOCTOBCPHLIM, a IEPBYKHO MCETOAMKY IIPOrHO3a
SIBHO OoJree TOQHOﬁ, €CJIM BBINIOJIHACTCA HEPABCHCTBO!

M= v, -1 >1(a), (6.4)
[ V) +[o (X)) —2&r20*(V*)0*(V*)
1 2 \/W 1 2

rae #(0)— KBAaHTMJIb HOPMAJbHOTO PACHPEAEICHUS]  BEPOSATHOCTEH,

COOTBeTCTBy}OHII/Iﬁ BCPOATHOCTU MNPCBLIMICHUA o. B YaCTHOCTHU,
t(a)=1,64 mpu o =5 %. llokazarens gannoro xpurepuss M Bo3pac-

Taer ¢ yBenuueHueM koddduuuenta r. llpu BbICOKONM Koppessiuuu
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MEX/y OIIMOKaMH TPOTHO3a MO CPAaBHUBAEMBIM METOJIWKaM JlaXKe He-
OOJBITIOE MPEUMYIIIECTBO TEPBOH METOJMKH CTAHOBUTCS CTATUCTHYC-
CKH JTOCTOBEPHBIM.

6.2. IIpumMep cpaBHEeHHS METOJAHK KPATKOCPOYHOT O
NMPOrHO3UPOBAHUS PEYHOI0 CTOKA

B kauecTBe mpumepa paccMaTpUBaeTCsl CPaBHEHUE JIBYX METOIUK
KpPaTKOCPOYHOT'O POTHO3UPOBAHUS CPETHECYTOUHBIX PACXOI0B BOABI B
ctBope p. Coun — 1. Coun Cc 3a0IaroBpeMEHHOCTHIO ONHU CYTKH [4].
O0e MeTOIMKN OCHOBAHBI Ha OJJHUX U TEX K€ JaHHBIX THAPOMETEOPO-
JIOrMYecKUX HaOmoaeHni 3a n= 18 neT, KOTopbIe 3a BEIYETOM MPOITyC-
KOB O0XBaThIBalOT mepuoxa ¢ 1984 mo 2005 rox. Obmee uncio N exe-
JTHEBHBIX HAOIOIEHUH ISl KaKI0T0 Mecsia Bappupyet ot 508 mo 558.
st Bcero roza oduiee Yuciao eXeJHEBHBIX HAOIIOIEHHH 32 MHOTOJIET-
HUU niepuoj coctaisieT 6506.

[lepBast MeToMKa U3JI0XKEHA B pas3zienie 5.3 B CBS3M C OIEHKOW ee
MOTPEIIHOCTH PEKOMEHAYEMBIMH B TllaBe 5 Metofamu. st moiaydeHus
MporHO3a B Hell wucrnoib3yercst nuHelHas (opmyna (5.18), koropas
COAepKUT k= 13 mapaMeTpoB, OLIEHUBAEMBIX JUIsl KQXKJOT0 MecsIa.

Bropast MeToaKa MporHo3a OCHOBaHA Ha TEX K€ JaHHBIX, UMEET
AHAJIOTMYHBIM cOocTaB M croco0 MoiydeHus npeaukTopoB. Ee otnnune
OT NEpPBOM METOAMKH COCTOUT B TOM, YTO IJISl IIOJIy4EHHs IIPOrHO3a B
HEl MCIOoJb3YeTCsl YIPOILIEHHBIH BapUaHT JIMHEHHON (opmyisl ¢ k, =7

OIIEHWBAaEMBIMHU I KQXIOT0 Mecsia napamerpamu. [Iporno3 cpemne-
CYTOYHOT'O pacxojia BOJbI 10 BTOPOH YIPOINEHHON METOJMKE Orpejie-
TS7ICST POPMYIION:

O(1)=by +5O( 1)+ 5,0 =2)+b,T (1) +b,P(1) +
+bT(t=1)+bP(t—-1). (6.5)
[Ipumenenue paHHOH (GOpPMYINBI TpeaycMaTpuBaeT coOIroeHHe
TEeX K€ IIPaBUJI, YTO U B NIEPBOM METOUKE.

HpI/I CpaBHCHUHA 00enx METOJUK NPUMCHAKOTCA H3JIOKCHHLIC BbI-
me CTaATUCTHYCCKHUE KPUTCPUH C YUYETOM CHGHI/I(bI/IKI/I O9TUX MCTOJHK,

o *® *
OLIEHOK MX HorpemHoctei V, , V, u oueHku ko3 duuueHTa Koppes-
UK 7 MEXTy UX OINOKaMH.
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Ilpumep ucnonv3oeanus kpumepus 1

Bun gopmya (5.18) u (6.5) momyueHust Mporuo3a mo o6enM MeTo-
JMKaM MO3BOJISIET BOCTIONIB30BaThCsl HAMOO0Iee MOIIHBIM KpuTepueM 1.
* ¥
st pacyera oLeHOK V; M V, TOrpemHocTy NporHo3a mno ooenm
METOAMKAM HCIOJIb30BaHbl popmyiisl (5.2) u (5.15) paccMoTpeHHOrO B
paznene 5.2 merona 4. B aTux dopmynax ydTeHbI pe3yJbTaThl IPOBEP-
K1 00X METOAMK Ha 3aBHCHMOM MaTepualie, YHCIIO OLIEHUBAEMBIX
napaMeTpoB k, = 13 u k, =7, a Taxke paccuutanssle o Gopmyse (5.1)
OLEHKHU 7, U 77, KOI(DDHULUECHTA KOPPEISLUN MEXK/Y CMEXKHBIMU UJIe-
HaMH psijia OIMUOOK MPOBEPOYHBIX MPOTHO30B ISl KaXKIOW METOJIUKH.
¥ ¥
Jlis kaxzmoro MecsAna U Bcero roja 3Hadenua N, V, u V,, r, u r,
rmoMernieHs! B Tabi. 6.1. TaMm ke mpuBeeHBI 3HAYCHIS TTOKA3aTeNs TaH-
HOrO Kputepus F, ompenensemoro Qopmynoi (6.2) mpu k=13 n
m=6.
Tabauya 6.1

CpaBHeHHne METOUK IPOTrHO3UPOBAHMS PACXOJ0B BO/bI B CTBOPE
p- Coun —r. Coun kpurepuem 1

I Iom (mr |Iv | v | VI |VII |VIIl | IX | X | XI |XII |rox

N 1554|508 | 526 | 540 | 558 | 540 | 558 | 526 | 540 | 558 | 540 | 558 |6506

4 108 | 72 | 114 | 74 | 219 | 146 | 85 | 125 | 77 | 234|210 | 262 | 144

", (-0,03/0,01]0,02|0,02|0,21|0,23 0,11 {0,12 |0,12 |-0,03| 0,00 | 0,08 | 0,07

*

V, |161| 88 | 164 | 83 | 279 | 149 | 86 | 135 | 81 | 266 | 253 | 331 | 172

M. 10,03 0,001-0,02{-0,03|-0,01|-0,05|-0,02|-0,01 |-0,02|-0,05|-0,03| 0,00 |-0,02
F [472182]36,8|10,8|24,7|1,88|1,04|6,12(4,67|11,8(17,9]23,6| 212

Kputnueckum 3HaueHHMEM IIOKa3aTessl JAHHOTO Kpurepus F
ABJIAeTCA KBaHTWIb F), n_, (0) pacnpeznenenns dumiepa co CTeNeHAMU

cBoOOmbl m U N —k , COOTBETCTBYIOLINI BEPOSATHOCTH TPEBBIMICHUS
o. [Ipu ypoBHe 3HAUMMOCTH KpuTepust o0 =5 %, m = 6 u OOJIBLIOM
3HaueHnn N —k B KauecTBe KPUTHUYECKOTO IS TOKazaTens [ uc-
noJIb30BaNoCh 3Hauenue Fy (5 %)= 2,10.
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Cornacao Tabim. 6.1, HepaBeHCTBO (6.2) BBITIOTHSAETCS W MIPEHMY-
IECTBO HepBOﬁ MCETOJUKHN ABJIACTCA CTATUCTUYCCKU OOCTOBCPHBIM U
JUISL BCETrO rojia B LIEJIOM, M AJSl KaXJOro Mecsla B OTAEIbHOCTH 3a
HCKJIIOYCHUEM HMIOHS U UIOJIAL.

Ilpumep ucnonvzosanus Kpumepus 2

[Ipu ucnonb3oBanuu Oosiee OOILEro KpUTEpHUs 2 YUUTHIBAIUCH T
*® *
K€ OLIEHKN V|, n V, NOrpemHocTy MporHo3a Mo CpaBHUBAEMBIM METO-

mukam. Koagdumment koppemsaunn » Mexay OmmrOKaMy IPOTHO3a 110
HepBOfI u BTOpOﬁ METOAUKAM 3a OOAHH M TE€ XKE€ OHU OLCHUBAJICA IIO
dbopmyiie (6.1) mnst KaxI0ro Mecsiia u JJis Bcero rojaa B ueinom. Ero
3Ha4YeHUs MpuBeeHb! B Ta0. 6.2. TaMm ke moMeIlIeHbl 3HaYeHNs TToKa-
3areisl B JaHHOTO KPUTEpHsi, pacCuuTaHHbIe 110 Gopmyte (6.3).

Tabauya 6.2
CpaBHeHUe METOAMK NPOTrHO3UPOBAHHUS PACX0J0B BO/IbI B CTBOpE
p. Couu — r. Couu kputepuem 2

I |m [ (v |V | VI |VI|VII|IX | X | XI |XII |ron
N | 554|508 | 526 | 540 | 558 | 540 | 558 | 526 | 540 | 558 | 540 | 558 |6506
Vol 108| 72 [ 114 ] 74 | 219 | 146 | 85 | 125 | 77 | 234 | 210 | 262 | 144
V, | 161 88 |164| 83 | 279|149 | 86 | 135 | 81 | 266 | 253 | 331 | 172
r 10,81(0,87(0,84(0,92|0,850,96|0,98 0,97 | 0,93 |0,90 | 0,90 | 0,89 | 0,90
B |61,5]20,7|56,6(11,528,90,73|0,54[13,0|2,61|11,9|24,235,7| 265

KpuTnuecknm 3HaYeHHEM TOKA3aTeIs TaHHOTO KpUTepusi B sBIs-
€TCsl KBaHTHIIb XM-KBAJIpaT pacrpeiesieH!s] C OJHON CTEeTIeHbI0 CBOOO-

mel % (0), COOTBETCTBYIOIMII BEPOATHOCTH TPEBBIMIEHHS 0. IIpu
YPOBHE 3HAYMMOCTH KPUTEPHUS 0 =5 % KPUTHYECKHUM JUTS TIOKa3aTelst
B smnsiercs 3nauenue y; (5%) = 3,84.

CornacHo Tabim. 6.2, HepaBeHCTBO (6.3) BBITIOTHSAETCS U MPEHMY-
IIECTBO HCpBOﬁ MCETOAUKU SABJIACTCA CTATUCTUYCCKU HOCTOBCPHBIM U
JUIsSL BCETO T0Ja B LEJIOM, M JJISi KaKAOTO Mecsiia B OTAENbHOCTH, 32
UCKITIOUYEHHUEM UIOHS, HIOJIS U CEHTSIOPAL.
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Ilpumep ucnonv3oeanus Kkpumepus 3

[Ipu mcnonp30BaHNK HAMOOJEE OOIMIETO KPUTEPHUS 3 YIUTHIBATIUCH
* *
TE ke paccuuTaHHble 1o (opmynam (5.2) u (5.15) ouenku V;, u V,
MOTPEIIHOCTH MPOrHO3a 110 CPAaBHUBAEMBIM METOJIMKAM, a TaKkKe pac-
cunTaHHele 1o ¢opmyie (5.1) onenku 7, u r, ko3dhuneHTa Koppe-
JSIIIAW MEXKJTY CMEKHBIMHU YJICHAMH COOTBETCTBYIOIIUX MM PSIJIOB OIIH-
00K MPOBEPOUHBIX MPOTrHO30B. CpeaHEKBAAPATUUCCKUE MOTPELUTHOCTH
* * * *
o (Vy) m o (V,) aTuX oneHOK paccuuTansl 1o ¢opmyie (5.16) u
nomenieHsl B Tabn. 6.3. Tam ke Isl KaKA0T0 Mecsilia M BCero rojia B
LIEJIOM IPHUBE/ICHBI 3HAUCHUS TToKa3aTenss M JTaHHOTO KpPUTEpHs, KOTO-
prie onpenensitores Gopmynoit (6.4) npu N,=N,=N,,=N U OlCHKe
K03 GUIMEHTa KOPPEISIIIUYA 7 MEXKIy OIIMOKaMH IPOTHO3a 110 MePBOH
Y 110 BTOPO¥ METOJIUKE 3a OJTHHU U Te ke JIHU 10 hopmyiie (6.1).

Tabauya 6.3
CpaBHeHHe MeTO/ITMK NPOTHO3UPOBAHMSI PACX0/I0B BO/IbI B CTBOpE
p. Coun —r. Coun kpurepuem 3

I o | |Iv | vV | VI |VII |VIII | IX | X | XI |[XII |rox

N 1554|508 | 526 | 540 | 558 | 540 | 558 | 526 | 540 | 558 | 540 | 558 |6506

Vi [108| 72 | 114 | 74 | 219 | 146 | 85 | 125 | 77 | 234 | 210 | 262 | 144
c V)] 66|46 |62]51(189(17,3[11,1]16,7] 6,5 [17,2[14,1{19,1| 3,8

V, |161| 88 |164| 83 | 279|149 | 86 | 135| 81 |266| 253|331 172
o WH|156| 6,7 |10,6] 6,4 [30,6[18,011,7(16,8| 7,3 [20,1|18.6|24,9| 5,0
7 10,81[0,87|0,84]0,92|0,85]0,960,98]0,97 0,93 0,90 0,90 | 0,89 | 0,90
M |49(51(79[33(39]08|04/|21|14]59]|46]57|127

KputnueckuMm 3HaueHHeM IOKa3zarens JaHHOro kpurepus M sB-
JIETCS KBaHTHJIb 7(0)) HOPMAIBHOTO PACIpENEICHUsI BEPOSTHOCTEH,
COOTBETCTBYIOUIUI BEPOATHOCTU TpeBbIieHUs O.. [Ipu ypoBHE 3Haun-

MOCTH KpuTepus o =5 % KpUTHUECKUM JUIsl ToKaszarenst M sBisercs
3rauenue (5 %)= 1,64.
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Cornacao Tabn. 6.3, HepaBeHCTBO (6.4) BBITOTHAETCS, W TIPEHMY-
IECTBO HepBOﬁ MCTOJUKHU ABJIACTCA CTATUCTUYCCKU AOCTOBCPHBIM U
JUISL BCErO rojia B LIEJIOM, M AJSI KaXJOro Mecsla B OTAEIbHOCTH 3a
HCKJIIOUYCHUEM HIOHS, UIOJIsl U ceHTs0ps. [lepuos ¢ mronHs mo ceHtsiopb
HACTyNaeT I0Cj€ Caga OTHOCUTENIbHO HEBBICOKOI'O ITOJIOBOABS U Xa-
paKTepu3yeTcsl MOHMKEHHOW YacTOTOW MPOXOXKAEHHs TMaBOJIKOB Ha
p. Coun, mostomy ympoieHue (GopMyibl MOTyUYeHHS NPOrHO3a MpU
HCIOJNIb30BAaHUM BTOPOM METOIMKHM CKa3blBAaeTCs B MHHHUMAaJIbHON
cTerenu [4].

Takum 00pa3zoM, MCMOIB30BaHUE BCEX TPEX KPUTEPHUEB MPHUBEIO K
OJIMHAKOBOMY BBIBOJly O CTATHMCTHYECKH AOCTOBEPHOM IIPEUMYILIECCTBE
HepBOﬁ MCTOJUKH IJId BCEro roaa B HEJIOM M MPAKTHUYCCKH JId BCEX
MeCSIIEB.

6.3. Onenka 3)peKTHBHOCTH METOAUK KPATKOCPOYHOI0
NPOrHO3MPOBAHMS PEYHOI'0 CTOKA

MeToquKn  JTOATOCPOYHOTO  MPOTHO3MPOBAHUSA  XapPaKTEPUCTHK
PEYHOTO CTOKa CTPOATCS Ha OCHOBE ydeTa pacrojaraéMoid Ha Jaary
COCTABIICHHS MPOTHO3a T'HIPOMETEOPOIIOTHYECKON HHPOPMALUH O
(akTopax ee M3MEHYMBOCTH. B KayecTBe ambTepHATHUBBI MOXKET HC-
I10JIb30BaThCS IPOTHO3, OCHOBAHHBIN HAa CTATUCTUYECKOM aHAJIN3€ MHO-
TOJIETHUX JTAHHBIX TOJIBKO O CaMOM MPOTHO3UPYEMOW XapaKTEPUCTHUKE.
Kax mpaBuiio, A TOJTOCPOYHBIX M BBIMTYCKAaeMBIX OAMH pa3 B TIoj
CPEAHECPOUYHBIX TMIPOJOIMYECKHX MPOrHO30B B KauecTBe TakoW Oe3-
YCIIOBHOW aJbTEpHATHBBI PACCMATPHUBACTCSA KIMMATHYECKHH ITPOTHO3.
IIpakTHueckoe NPUMEHEHUE METOJUMKHM MOYKET CUMTATHCS OIpaBlaH-
HBIM, €CJIM OHA SIBHO TOYHEE KJIIMMATHYECKOro IporHosa. /st Meroauk
KpPaTKOCPOYHOTO M CPEAHECPOYHOIO MPOTHO3HPOBAHUS PEYHOIO CTOKA
C €XEJHEBHBIM BBIITYCKOM IIPOTHO30B B T€YEHUE HEKOTOPOro MEpHUOAA
roga B KadecTBe O€3yCIOBHOW albTEPHATHUBBI HMCIOJIB3YETCS WHEPIH-
OHHBIN TIpOrHo3 [21].

[lpu 3a0naroBpeMEHHOCTH NpPOTrHO3a Af CYTOK HWHEPIMOHHBIN

MporHo3 Y, (f) XapakTepUCTHKH PEYHOTO CTOKA Ul CYTOK / MpPOTHO-

3UPYEMOro Mepuoa YYUTHIBAET U3BECTHOE Ha JaTy €ro COCTaBJICHUS
3HAUYEHUE ITON XapakTepucTuku Y (¢ —At) u onpenensiercs GopmMyioi:

111



Y, ()= Y({t-A)+A, (6.6)

re A — cpelHee MHOTOIETHee M3MEHEHHE XapaKTEPHCTHUKH PEdHOTO
CTOKa 3a TepHoj 3a0IaroBpeMEHHOCTH MPOTHO3a, KOTOpoe odecrieyu-
BaeT OTCYTCTBHE CHCTEMAaTHYECKOW OIIMOKH. JTa BEIMYMHA BBIYMCIIS-
eTcsi, Kak cpeqHee apupmMeTuueckoe psaaa pakTUUIeCKH HaOII0aaBIInX-
cs m3MmeHenuit A;(¢1)=Y,(t)-Y,(t—At) npu t =1,..,7; B TeueHue
MIPOTHO3MPYEMOTO TIepHo/ia Tojla C HOMEPOM I U3 7 JIET THAPOMETPH-
YEeCKUX HAOJIFOIEHU.

[lorpemHocTs MHEPLUUOHHOTO MPOTHO3a MPUHATO XapaKTeph30-

BaTh BEJIMUUHOI O, , KOTOpas ompeneinsercs GopMyIIoi:

T

Y S IA () -AT | 67)

1
. = a|—
* N-1:575

CornacHo Hacrasnennto no ciyx06e mnporuozos [21], apdexrus-
HOCTb, T. €. TpaKTHYecKass TPUMEHUMOCTb METOJIUKH KPaTKOCPOYHOI'O
MIPOTHO3UPOBAHUS PEYHOTO0 CTOKA OLICHMBAETCS Ha OCHOBE COOTHOLIE-
HUS TIOKa3aTelisl MOTPEHIHOCTH WHEPIIMOHHOTO TIPOTHO3a O, U paccuu-
ThIBaeMbIM 110 (hopmysie (5.2) mokaszareseM S THOIPEeLIHOCTH IPOTHO3a
0 OLICHWBAeMOl MeTouKe. B 3aBucuMocTu ot cooTHomeHus S/ o, u
YHclla MPOBEPOYHBIX MPOTHO30B N METOAWKAa KPaTKOCPOYHOTO WIIN
CPEIHECPOYHOTO MPOTHO3UPOBAHMS PEYHOI'O CTOKA MO cBoel A dexk-
THUBHOCTH OTHOCHTCA K OILHOI\;I U3 TPEX BO3MOKHBIX KaTCI‘OpI/Iﬁ KayeCcTBa
B COOTBETCTBHMHU C TaOJI. 3.5, B KOTOPO# BeAMUMHBI n ¥ S/C Hamo 3a-
MeHuTh BenuuuHamu N u S/o, [5, 21].

[Ipy KpaTKOCPOUHOM MJIM CPEAHECPOYHOM MPOTHO3UPOBAHUH CPO-
KOB HACTYTUICHHUS XapaKTEPHOTO THIPOJIOTHUECKOTO SBICHUS BBIIEIIS-
FOTCS JIBA CITy4asl.

1. Ecim mporHo3 cocTaBiseTcs paHblle caMOM paHHeW JaTel f ;.
€ro HACTYTUIEHHS 32 BECh MEPHOJ MHOTOJIETHUX HAONIO/IEHUH, TO BMe-
CTO HIOKa3aTelisi o, UCIOJB3yETCsl CPEAHEKBAAPATUUECKOE OTKIOHEHUE
o (bakTHYECKOH JIaThl HACTYIUICHHS XapaKTEPHOTO T'HJIPOJIOTHYECKOTO
SIBJICHUSI, paccuuThiBaeMoe 1o hopmyiie (6.8).
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2. Ecin mporHo3 COCTaBIISIETCSI HE paHbIIE CaMOM paHHEM HaThbl
?,,iy €TO HACTYIUICHHS 32 BECh IEPHUOJ MHOTOJETHUX HAOJIIOJCHUH, TO

BMECTO BEJIMYUHBI O, HCIOIb3yeTCs MOKa3arellb O, , PACCUMTAHHBIN
AHAJIOTHYHBIM 00pa30M B TIpe/ieiax COKPAICHHOW aMIUTUTY/IbI, T. €. 110
N 3HAYCHUAM q)aKTI/ILIeCKI/IX CPOKOB HACTYIUJICHUSA SIBJICHHSA, KOTOPLIC
HaOImojarch He paHee aatel 7. [21].

JUIs  HEeKOTOPBIX METOIUK CPEAHECPOYHOrO TPOTHO3UPOBAHUS
peYHOro CTOKAa B KauecTBE O€3yCJIOBHOU albTEPHATHBBI MOXET OBITH
HCIIOJIb30BaH KIMMATUYECKHIA MPOTHO3 KaK 00Jiee TOYHBIM 1O CpaBHE-
HUIO C MHEPIIHMOHHBIM NIPOTHO30M. [10100Hast cuTyanus MOKeT BO3HUK-
HYTh TPU MPOTHO3WPOBAHUU PEYHOI'O CTOKA WIJIM MPUTOKA BOJIBI B BO-
JoxXpaHwmIe 3a nekamy [5, 21]. B oOmem ciydae COOTHOIIECHUE
MEXJ1y TOYHOCTHIO KJIMMAaTHYE€CKOTO M MHEPIIMOHHOTO POTHO3a OIpe-
JIEJIIeTCSl COOTHOIIEHNEM MEXIY CKOPOCTBIO Pa3BUTHSI MPOTHO3HPYE-
MOTO THAPOJIOTHYECKOTO TpoIiecca 1 3a071aroBpeMeHHOCTHIO ITPOTHO3a.

Bri0op Mexay KIMMAaTHYeCKUM U MHEPIIMOHHBIM ITPOTHO30M B Ka-
yecTBe 0€3yCIIOBHOMW albTePHATHBBI K OLIEHUBAEMON METOJIUKE OIpe/ie-
JSIETCSl COOTHOIICHUEM MEXKIY TOKa3aTeNsiMH O U O, HUX HNOIPEIIHO-

min

ctu. IIpu exeIHEBHOM BBIIYCKE IIPOTHO30B B TEUYEHHE HEKOTOPOIO
Mepro/ia roJia oKazaTellb MOrPEITHOCTH KIMMATHIeCKOTO TIPOrHO3a &
oIpeieNsieTcs CXOAHOM ¢ BhipaxkeHueM (3.7) hopmyJioii:

T.

n
PRI 3) S AR ©8)
N -1 i=1t=1
e ¥ — HOpMa MPOTHO3MPYEMOH BEIHWYMHBI, pacCYUTaHHas Mo N
HaOTIOAABIIMMCS B TEUCHUE TTPOTHOZUPYEMOTO TIEPHOJIa KAKIOTO U3 71
JIeT TUAPOMETPUYECKUX HAOIOICHUH.
[Ipu 3a0maroBpeMEHHOCTH MpPOTHO3a Af CYTOK COOTHOIIICHUE

MEXIy MOKa3aTeliMU O U O, OIpPEIeNseTcsl YITIOBBIM KOd(pPHLIEeH-
TOM a TpaduKa 3aBUCHMOCTH 3HAYCHUH MPOTHO3MPYEMOW BEITMUUHBI
Y(¢) ot ee 3HaueHmii Y(¢f—At), HabmomaeMbIX paHbine Ha Af CyTOK

[21]. OToT KO3 (HUITMEHT TODKEH OIIEHUBATHCS MO PACIIOaraeMoMy 3a
n JeT TUIPOMETPUUYECKUX HaOMoAeHud psny 3HadeHuil Y. (¢) u

113



Y. (t—=At) mpu t=1,..,T, n i=1, ..., n. I 3T0ro HEOOXOAUMO HOIY-

1

YUTh CTAaHJAPTHYIO CTaTUCTHYECKYIO OLEHKY 7(A) koadduumenra
KOppemsiinuy Mexay BennmuuHamu Y (1) u Y (¢ —At), u OLEHKY AucCIep-

cun o (Y, ) BenuuuHbl Y (f —At) no psiny N 3Hauyenuit Y, (¢t —At) npu
t=1,..,T,m i =1, .., n no gopmyne, ananornunoi (6.8). Koappu-
LIUEHT ¢ CJEIyeT OIIEHUBATh 10 opMyJIe:

o

a’ = r(A) (1)

(6.9)

C pocTom 06mero ymcia HaGmoaeHnii N ONeHKa g HpHOIIKa-
€TCsl K CBOEMY MaTeMaTHYSCKOMY OXKHUJIaHUIO d , KOTOPOE OMpE/eIIsieT
COOTHOIICHHE MEXAY IMOTPENTHOCTSIMHA KIMMAaTHYeCKOTO M WHEPINOH-
HOTO TIPOTHO3A!

—ecimu a >1/2, To o > o, u, clegoBaTeiIbHO, B KauecTBe 0e€3-
YCIIOBHOW alIbTEPHATHBBI K OIIEHUBAEMOW METOJHKE CIIETYET HMCIIONb-
30BaTh I/IHCpHI/IOHHBIﬁ IIPOrHO3;

—ecmu a <1/2, To o < o, u, ciegoBaTeIbHO, B KauecTBe 0e€3-
YCIIOBHOW aJIbTEPHATHBBI K OIICHUBACMOW METOJAMKE CIIEIYeT HCIIONb-
30BaTh KIIMMaTHYECKUI nporuos [21].

B pacrniopsikeHUM MPOTHO3KMCTA UMEETCSl HE CaMO MaTeMaTHUeCKOe
OXHIAHHE @ , @ ero oleHka a 1o dopmyie (6.9). DTa oneHka coaep-
KUT CIIy9allHYI0 OIIMMOKY, KOTOpasi OOYCIIOBI€Ha OTrpaHMYEHHOCTHIO
HCIIOJIB3yeMOro psifa HaOmoneHui. CpeaHeKBajpaTHUECKas MOrpeEIil-

«
HOCTB OIICHKH @ MOKET OBITh MPUOIIMKEHHO paccYnTaHa 1Mo GpopmyIie:

2
o'(@) = —_ =@ (6.10)

N-=2 o(¥y)

[Ipu BBIOOpE O€3yCNOBHOM albTEepHATHBBI K OLIEHHMBAEMOW METO-
JUKE JTOJITOCPOYHOTO MM CPEJHECPOUHOrO MPOTHO3a XapaKTEPHUCTUKU
THJIPOJIOTHYECKOTO PEKMMA PEKOMEHAYETCSI UCTIONIb30BATh CIEAYIOMINT
KpUTEpHH, OCHOBAHHBIA Ha ACHMIITOTHYECKOW HOPMAalbHOCTH pacrpe-

- *
ACJICHUA BEPOATHOCTEU OLICHKU a .
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1. ’HepLMOHHBIN MPOTHO3 TOYHEE KIMMATUYECKOTO U AOJKEH UC-
MMOJIB30BAaTECA B KAaUCCTBE aJIbTCPHATHUBBI K OI_[eHI/IBaeMOﬁ METOJHKE,
€CJIM BBINOJIHSAETCS HEPABEHCTBO:

a>12+ t(a/2)o (a"), (6.11)

rne #(o/2) — KBaHTWIIb HOPMAJBHOTO PACIpENIEICHUs] BEPOSITHOCTEMH,

COOTBETCTBYIOIINH BEPOSITHOCTU MPEBBILICHUSI /2. YPOBEHb 3HAUH-
MOCTH KPUTEpHsI O OINpEeIessieT BEepOsTHOCTh NpU3HaTh KoddduiueHt

a’ mpesbimaromuM 1/2, KOraa Ha caMoM ziene oH paseH 1/2. B wactHo-
ctu, t(o/2) =1,96 nipu o =5 %. s Apyrux BEIMYUH YPOBHS 3HAYH-
MOCTH 0 KpHTHYECKHe 3HaueHus 7(0/2) MOryT ObITh ONpeeseHbl 110

Tabm. 2.1.

2. Ecnn HepaBeHcTBO (6.11) HE BBHIMONHAETCS, TO B Ka4eCTBE allb-

TEPHATUBHI K OI[EHUBAEMOIl METOMKE JOKEH HMCIOIB30BATHCS KIMMa-
TUYECKUN ITPOTHO3, KOTOPBIA HE MEHEE TOYEH, YEM UHEPLIMOHHBIH.
B cnyuae BpIOOpa KIMMAaTUYECKOTO MPOTHO3a B KaYeCTBE ajbTePHATH-
BBl K METOJIMKE CPEAHECPOYHOTO IPOTHO3MPOBAHMS PEYHOIO CTOKA
oLeHKy ee 3(h(EeKTUBHOCTH CIIEAyeT BBHIMOJIHATH B COOTBETCTBHH C Pe-
KOMEHJIALUsMHU, COIepKallluMuUcs B pazaene 3.3.

Kax u paccmotpennsiii B paznene 3.3 moka3aTeinb ¢ MOTPEIIHOCTH
KIIMMATHYECKOTO TIPOTHO3a, OmpeelsieMblii Gpopmymon (6.7) mokasa-
TeNnb O, 3aHMKaeT MOTPEIIHOCTh MHEPIMOHHOrO Mporuosa. /laxe npu
OTCYTCTBHUHU KOPPEIALNN MEXKIY YWICHAMH PsiJia OITHOO0K WHEPLIIMOHHOTO

MpOrHo3a CpeaHee 3HaUCHUEC KBaJipaTa €ro OIIHOKH VI/I PaBHO HC O'z ,a

(N+1) ,
TO'A. OnHAaKO KOPPENsIUs MEeXIy OIMMOKAMU WHEPIHOHHOTO

MIPOTHO3a, OCOOCHHO 3a CMEXHbIE CYTKH, MOXET OBbITb BECbMa 3HAYH-
TenbHONU. OueHka 77, K03(GHLUUEHTa KOPPEISILUN MEXIy OLIMOKaMu

WHEPIIMOHHOTO MPOTHO32 38 CMEKHBIE CYTKU MPOTHO3UPYEMOTO MEPHO-
Ja MOXKET OBITh MoJy4deHa ¢ moMoubio Gopmyisl (5.1), ecan B Hel

omnOku Y,(¢)—Y,(#) nporsosa 1o paccMaTpuBacMOil METOJUKE 3aMe-
HUTh omHOKkamMu A,(f)— A MHEpUUOHHOrO NMporHosa. CTaTUCTUUECKYIO

AOCTOBCPHOCTL OLICHKH N CICAYyCT YyCTaHaBJIMBATH C ITOMOLIBIO
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pPacCMOTPEHHOTO B TJaBe 3 Kputepus Auaepcona. [Ipu aToM guncio et
n B HepaBeHCTBe (2.7) cienyer 3aMEHUTh YUCIOM N YJICHOB 00IIEro
psAla OMmMOOK MPOBEPOYHBIX MPOTHO30B. Eciam HepaBeHCTBO (2.7) BBI-
TMOJIHSAETCS, TO BO BCEX MOCHEAyrOmUX (Gopmynax KodGPUIHUEHT 7 ,
CIeyeT 3aMEHATH HYJIEM.

CornacHo nansbeM [13, 29, 32], npu CTaTUCTUYECKHU TOCTOBEPHOI
OLIEHKE KOO QUIIMEnTa 7} , HECMEIIEHHAs OIEHKA MOTPEIIHOCTH MHEP-

IIMOHHOTO TPOTHO3a ompenesseTcs: ananornauoi (3.10) popmynoii:

1+r1’A
(N=1D(1-r,)

Vi = on (]]\\[[—:;)-[1— I (6.12)

* *
CpeiHeKBaipaTHIECKHE IOrPEIIHOCTH OLCHOK V), 1 [V, Moryt

MIPUOIMKEHHO PACCUUTHIBATHCS 110 POPMYIIaM:

(6.13)

(6.14)

HecMeleHHy0 OLeHKY 7 MOTpeIIHOCTH METOIHKH KPAaTKOCPOU-
HOTO WJIM CPETHECPOUYHOrO MPOrHO3UPOBAHUS XapAKTEPUCTUKU PEUHO-
IO CTOKa cJelyeT MoJy4yaTh B 3aBUCHMOCTH OT 00beMa M OT CBOWCTB
MMEIOIINXCSI B PACHOPSDKEHUM JaHHBIX OJIHUM U3 YETHIPEX METOIOB,
OTIMCAaHHBIX B pazaene 5.2.

CornacHo BbIBOAaM paszzaena 6.1, mpu CpaBHEHUH 3TUX OLIEHOK v’
u V;, HEOOXOJMMO YYUTHIBATH KOA(PQPUIIUCHT KOPPEISIIHA MEXKIY
omudkamu Y, (¢) — 171 (¢) TIporHO3a IO OIIEHUBAEMON METOIUKE W OIITHO-
Kamu A, (1) — A MHEpIMOHHOTO MPOTHO3a ISl OAHUX M TEX XKE CYTOK
t = 1,..., T, mporuozupyemMoro nepuojaa kaxumoro roga 1 = 1,.., n.

Orenka 3Toro ko3dduimeHTa » MOXKeT ObITh MOJYYSHA C MOMOIIBIO
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dhopmymer (6.1). CrarucTudeckast IOCTOBEPHOCTh 3TOHM OLEHKH IIPOBE-
pseTcst ¢ TMOMOIIbI0 omucaHHoro B pazzaene 3.1 kputepus [lutmena.
Ecnu nocne 3ameHsl uucna 7, , COBMECTHBIX JIET HAOJMIOACHUH KOJIHYe-

ctBoM N 00UMX CYTOK B psiiax MPOBEPOYHBIX MPOrHO30B HEpPaBEH-
cTBO (3.2) He BBINOJHSETCS, TO B MOCIEAYIOMINX pacyeTax 3Ty OLEHKY
CJIEyEeT 3aMEHSATh HYJIEM.

B nensx ornenkn 3(h(pEKTUBHOCTH METOAMKH KPATKOCPOIHOTO WITH
CPEIHECPOYHOTO IMPOTHO3WPOBAHUS XapaKTEPUCTHKH PEYHOTO CTOKA
ClleyeT TPOBEPUTh CTATUCTHUYECKYIO JIOCTOBEPHOCTH HEPAaBEHCTBA

* * o
V' <V, . a1 pemenns 3TON 3aJa4l B 3aBUCUMOCTH OT UMEIOIINXCS B

paclopsKEHUN JTAHHBIX PEKOMEHIYETCsl MCIOJb30BATh OJUH U3 TPEX
KpuTepreB. DTH KPUTEPUH BBITEKAIOT M3 OOIINX KPUTEPHEB CPABHEHHUS
Pa3IMYHBIX METOJIMK KPATKOCPOUHOTO MM CPETHECPOYHOTO MPOTHO3U-
pOBaHMA XapaKTEPHCTUK PEYHOTO CTOKAa C OJUHAKOBOW 3a0iaroBpe-
MEHHOCTBIO.

Kpumepuii 1

JlanHblii HamboJee MOIIMHBIA KPHUTEPUH CpaBHEHUS IHUCIICPCHI
®durrepa TPUMEHUM, KOTIa BBITIOIHSIIOTCS CIETYIONIUE YCIOBHS.

1. TIpoBepka OlLleHUBAEMOIl METOJIMKH M MHEPLUUOHHOTO MPOrHO3a
BBIIMIOJIHSIETCS. PEKOMEHIOBAHHBIM B pazfene 5.2 MeTofoM | Ha He3aBuU-
CHMOM MaTepHuaje M0 COOTBETCTBYIOIIMM psAaM IMPOBEPOUHBIX IIPO-
THO30B MIPOIOJDKUTENFHOCTEI0 N .

2. Oba psma IPOBEPOYHBIX MPOTHO30B COOTBETCTBYIOT HOPMAallb-
HOMY pacIpeneIcHUIO BEPOSITHOCTEH.

3. B 00oux psigax OTCyTCTBYET CTATUCTUYECKH JIOCTOBEPHAS aBTO-
KOPPEJISILHMS, YTO TIO3BOJISET MPUHATH KOOQPUIMEHTBI 7} U 7; , PaBHBI-

MH HYJTIO.
4. Mexny 5TUMU psaMU OTCYTCTBYET CTaTUCTUYECKU JTOCTOBEP-
Has MapHas KOPPENAIHs, YTO TO3BOJIAET NMPHUHATH KodDduIueHT r
paBHBIM HYITIO.
* *
B cooTBeTCTBUM C NaHHBIM KPUTEPHUEM HEPaBEHCTBO V < V),

CJICAYCT NMPU3HATHL CTATUCTUYCCKHU JOCTOBEPHBLIM, €CJIM BBIIIOJIHACTCA
HCEPaBCHCTBO:
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s

F=% > Fy o (0), (6.15)

rae [y (o) — xBaHTHIL F-pacupenenenns Duurepa cO CTEHEHAMH

cBo0OaBl N W N, COOTBETCTBYIOIIMI BEPOSTHOCTH TMPEBBIMICHHS O
[6, 12, 55]. YpoBeHb 3HAYMMOCTH KPHUTEPHUS (. OMpEAEIsieT BeposT-
HOCTb IIPU3HATh PACCMATPUBAEMYIO METOIUKY Oosiee TOUHOM, Koraa Ha
camom nene V=V . Kputuueckue 3nadenus [y (o) mpu o =5 %

JUTSL pa3TMIHBIX 3HAYCHUH N TOMEIIeHsl B Tabm. 6.4 [6].

Tabruya 6.4
Kpurnyeckne snavenns £y (o) mpm o =5 %

N 15 20 30 40 60 120 o0

Fyy(5%) | 240 | 2,12 | 1,84 | 1,69 | 1,53 | 1,35 | 1,00

Kpumepuii 2

[IpuMeHeHue MaHHOTO KPUTEpHs IMPEAIoJaraeT BHIMOIHEHUE Clle-
JTYIOUIUX YCIOBU.

1. TIpoBepka OLlEHMBAEMON METOJMKH M MHEPLHUOHHOIO MPOrHO3a
MIPOM3BOAMUTCS Ha OCHOBE pE3yJIbTATOB IMPOBEPOUYHBIX MPOTHO30B 32
OJIHU W T€ K€ CYTKH B KosndecTtse N .

2. s KaxIoil METOAMKH Psiji OIIMOOK MPOBEPOYHBIX MTPOTHO30B
o0pasyeT ciy4aiiHyio BEIOOPKY M3 HOPMAaJIbHOTO PaclpeesieHNs] Bepo-
SITHOCTEH.

3. OneHka MOTpenrHOCTH PaccMaTPUBAEMO METOIMKU OTpeess-

JJach OITMCAaHHBIMH B TJIaBe 5 MeTomamu 1, 2 mnu 3, a OICHKa V;, —
hopmynamu (6.7) u (6.12).

B cooTBeTcTBUU ¢ JAHHBIM KPUTEPUEM PU YPOBHE 3HAUUMOCTH 0
HEPaBEHCTBO V< V;, cienyeT MPU3HATh CTATUCTUYECKU TOCTOBEp-
HBIM, €CJIU BBITIOJIHSETCS. HEPABEHCTBO:
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B=NIn[l+ V=V )]>x12((x), (6.16)

wV,A-r

rae (o) — KBAaHTHIb XH-KBAJPaT PacTpe/IesicHNs ¢ OTHON CTENeHbI0
CBOOOMIBI,  COOTBETCTBYIOIIMI BEpPOSITHOCTH MpeBbIMICHHs o . [Ipu
o =5 % KkpuTHueckoe 3HaueHHe paBHO i (5 %)=3,84. Jlna mpyrux
BEJTMYMH YPOBHS 3HAUMMOCTH (L KPUTHUECKHE 3HaueHus ¥ ; (o) mpuse-
neHbl B Ta0n. 3.3. B Tabm. 6.5 mpu o =5 % ¥ pa3nu4HBIX 3HAYECHHSIX

* *
N ¥ r npuBeIeHbl MUHUMAJIBHO JOCTATOUHBIE 3HAYCHUS V' / 4/V),

IIPH KOTOPHIX C TOMOIIBIO TAHHOTO KPHTEPHS HEPaBEHCTBO V. < V;,
MOKHO TIPU3HATh CTATUCTHYECKH JOCTOBEPHBIM, a pacCMaTpPHBAEMYIO
METOAMKY KpPAaTKOCPOUYHOTO MPOTHO3a Oojiee TOYHOH, YeM METOJIMKa
HMHEPLHOHHOIO TIPOTHO3a.

Tabnuya 6.5
MuUHHMMAJIbHO 10CTATOYHbIE 3HAYEHHS] OTHOIIEHUSI \/F / \/ﬁ
npu 0.=5%
, N
25 50 100 250 500 1000
0 0,67 0,76 0,82 0,88 0,92 0,94
0,25 0,68 0,76 0,83 0,89 0,92 0,94
0,50 0,71 0,78 0,84 0,90 0,93 0,95
0,75 0,77 0,83 0,88 0,92 0,94 0,96
0,95 0,88 0,83 0,88 0,92 0,94 0,96

[TomeneHHble B TaONHLE JaHHBIE HATJISAHO JEMOHCTPUPYIOT POJIb
ko3 duLeHTa TapHOH KOPPEISIIUU MEKAY OMMOKaMU MPOBEPOUYHBIX
IIPOTHO30B CPaBHUBAEMBIX METOJUK. MHUHUMAIBHO JOCTaTOYHBIE 3HA-

* *
uenust VV / 4V, yBEIMYUBAIOTCS C POCTOM F H TPUOIIKAIOTCS K

CANHUILIC IO MCPE YBCIIMYCHUS YUCJIa IPOBEPOYHBIX IPOTHO30B N.
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Kpumepuii 3

JlaHHBIN KpuTepHil mpeaHa3HadeH ajs HauOosee oOIIero ciydas,
Koraga HE HaKJIaAbIBACTCA HUKAKUX OFpaHI/I'-ICHI/Iﬁ Ha CBOMCTBA pPAa0B
omKOOK MPOBEPOYHBIX NPOTHO30B. B 3TOM KpuUTepuH HEOOXOIMMO

* * * * * *
yuuTbIBaTh norpemwHoctd o (V) u o (V') ouenok V, u V , korto-
peie ompenensrores Gopmynon (6.13) u dopmymamu pasgena 5.2 B

*
3aBHCHMOCTH OT METO/Ia MOJIy4eHUs OlleHKH V. EXMHCTBEHHBIM yCITO-

BHEM IMPUMEHHMOCTH JAHHOTO KPHUTEPHUs SIBISETCA JOCTATOYHO OOJb-
I10€ YHUCII0 MPOBEPOUHBIX TPOTHO30B N = 25.

* *
B cootBercTBUM C MaHHBIM KpUTEpHEM HEpaBeHCTBO V < V),

CJICAYCT NPU3HATL CTATUCTUYCCKHU JOCTOBCPHBLIM, CCJIM BBIIIOJIHACTCA
HEPABCHCTBO:

Vi =V’
Vo' O + [ ) -2 (Vo ()
rae t(o) — KBaHTWIb HOPMAJIBHOI'O PACHpPEeNIEHUS] BEPOSTHOCTEM,

COOTBETCTBYIOIIMI BEPOSTHOCTU TMPEBBINICHUsT ¢ . B wyacTHOCTH,
t(a)=1,64 mpu o=5%. 3naueHus ¢(o) A PA3NUYHBIX BEIMYUH

YPOBHS 3HAYMMOCTH (. TIOMEIIEeHKI B Tao0m. 2.1.

PeKOMeH)IyeMI)Ie KPUTEPUHN TTO3BOJIAIOT ITOJIyYaTb CTATUCTHYCCKH
JIOCTOBEPHBIN BBIBOJ O MPEUMYLIECTBE PACCMATPUBAEMON METOAUKH
KpaTKOCPOUYHOTO WJIM CPEJIHECPOUYHOrO0 MPOTHO3ZUPOBAHUS XapaKTepH-
CTHKH PEYHOTO CTOKA I10 CPABHEHMIO C MHEPLUOHHBIM POTHO30M. DTO
MIPEUMYIIECTBO BBIPAYKAETCSI HEPABEHCTBOM V < V| KOTOpOE TOJIAKHO

BBITIOJHSTHCS JUISI HCTUHHBIX 3HAUEHUI CPAaBHUBAEMBIX MOTPEITHOCTEH
nporuHo3a. OgHAaKO Ha 3aKIIFOUYNTEIFHOM dTare ONeHKH d(PPEKTHBHOCTH
paccMaTpuBaeMO METOJWKH TPOTHO3a MOXKET BO3HUKHYTH IMOTPEO-
HOCTb B HEKOTOPOM «3amace mpouHoCcTH». TOT (hakT, 4TO MOTPEIIHOCTh
METOJIUKU HIKE, YeM y WHEPIIMOHHOTO MPOTHO3a, MOXKET OKa3aThCs
HEJIOCTATOYHBIM TSI BBIBOJA 00 A(PPEKTUBHOCTH €€ TPAKTHIECCKOTO
ucnonb3oBanusi. HeoOxoanmo, 4ToOBl ee MPEUMYIIECTBO ObLIO OBl
JIOCTATOYHO OIIYTUMBIM. DTO TpeOOBaHHE YCHUIEHHOW 3((EKTUBHOCTH
METOJMKA  MOXXHO  BBIPa3UTh PABHOCWIBHBIMH  HEPaBEHCTBAMU
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NV <y AV, , B KOTOpBIX KOIDOHUIMEHT p XapakTepusyeT 3arac
3¢ GeKTUBHOCTH METOAMKH. UeM OH HUXKe, TeM OOJblle ee MpeuMyIe-
CTBO Mepe] MHEPIIMOHHBIM NporHo3oM. Hanpuwmep, npu y = 0,5 noka-
3aTelib ee MOTPEIIHOCTH MIPOTHO3a /) JOoJKeH OBbITh B ABa pa3a HUXKE,

YCeM IIOKa3aTeCiib V” MOrp€HOCTU KIIMMAaTUYCCKOI'O IMPOrHo3a.

Kpumepuii ycunennoii sghghexkmuenocmu

B mensx mpoBepKH CTaTHCTHYECKOW JOCTOBEPHOCTH HEPABEHCTBA
2
NV <y JV, wm V< y°V, pekoMeHIyeTcs UCIO/Ib30BaTh IIPUCIIO-

COOJICHHBIA [JIST PEIICHUs ITOCTABICHHOW 3a/adyd BapHaHT HambOoee
obmero kputepus 3. [lpm ypoBHE 3HAUYMMOCTH O COOTHOIIEHHE

* *
Vi< y? V, cnenyer mpHU3HATh CTATUCTUYECKHA JOCTOBEPHBIM, ECIH
BBITIOHSIETCS HEPABEHCTBO:

21 % *

_ YV =V
[o V)OI +ly'c V) =2r7y e (V )o (Vy)
JanaHbIil kpuTepuil ycuieHHOH 3()h()EeKTHBHOCTH METOIAMKH CyIIle-
CTBEHHO YIPOINAETCS MPU OTCYTCTBUU AaBTOKOPPEIALMHU B CpaBHHUBAE-
MBIX PsilaX OMIMOOK MPOBEPOYHBIX MPOTHO30B M NPH OTHOCUTEIHHO
HEeOOJIBIIIOM YHUCIIE OIIEHWBAEMBIX TIAPAMETPOB 110 CPABHEHUIO C YHCIOM
MIPOBEPOYHBIX MPOTHO30B. B 3TOM ciy4ae morpenrHocTs OleHuBAeMON

METOJIMKA M WHEPIMOHHOTO MPOTHO3a XapaKTePU3YIOT ONpeeiisieMbIe
dopmynamu (5.2) u (6.7) TpaIUIIMOHHBIE TIOKa3aTed S U O, .

>1(0), (6.18)

Ynpowennwiit kpumepuit ycunennoit sgpgpexmusnocmu

CornacHO YNpOILIEHHOMY BapHaHTy HAaHHOTO KPUTEPHUS COOTHO-
* 2 *
menne V' < y°V, cinemyer mpusHaTh CTATHCTUYECKH JTOCTOBEPHBIM,
©CJIH BBITTOJTHSCTCS HEPABEHCTBO:

/ ‘(5 /o))’ > 1(0t) (6.19)
2.2 2 ’ ’
2 (Sl +yt =277 (S oy)
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B tabn. 6.6 mis o =5 % mNpuUBEACHBI MaKCUMAJIbHBIC 3HAUCHUS

oTHoueHust S/o,, IPU KOTOPBIX HEpaBeHCTBO (6.19) BeImOIHSETCS

npu y = 1. [Ipu MeHbIINX 3HAYECHUSX ITOrO KO3 duimenTa nomenieH-

HBIC B Ta6J'II/ILIC 3HaA4YCHUA S/O'A HaaAO0 YMHOKAaThb Ha BCJIMYUHY ) .

Tabauya 6.6

MuHMAaJIbHO J0CTATOYHbIE 3HAYEHUSA OTHOILIEHUS S/O'A

npu 0=5%mu y =1

. N
25 50 100 250 500 1000

0 0,63 0,74 0,82 0,88 0,91 0,93
0,25 0,64 0,75 0,82 0,89 0,92 0,94
0,50 0,67 0,78 0,84 0,90 0,93 0,95
0,75 0,74 0,82 0,88 0,92 0,94 0,96
0,95 0,86 0,91 0,93 0,96 0,97 0,98

6.4. IIpumep oueHkH 3 heKTUBHOCTH METOAUKH KPATKOCPOYHOT 0

NMPOTHO3MPOBAHHUS PEYHOT0 CTOKA

B kauectBe mpmmepa paccMarpuBaeTcs OLEHKa 3(PQEeKTHBHOCTH
M3JI0’)KEHHOH B pasjerne 5.3 MeTOAUKHU MPOrHO3UPOBAHNUS CPEHECYTOU-
HBIX pacxoJoB Boasl B cTBope p. Coun — r. Coun ¢ 3a0aroBpeMeHHO-
CTBIO OJTHU CYTKH [4]. MeToauka OCHOBaHA Ha JaHHBIX TUAPOMETEOPO-
JOTUYECKUX HaOmIoaeHuit 3a »n = 18 5er, KOTopble 3a BBIUCTOM
MIPOIYCKOB 0XBaThIBAIOT mepuoxa ¢ 1984 mo 2005 r. O6mee uucno N
©KEIHEBHBIX HAOJIOACHUH I KaXIOro mMecsina BappupyeT oT 508 1o
558 (tabm. 6.7). i Bcero roga obIIee YMCIIO eKEIHEBHBIX HAOIIOIC-
HUI 32 MHOTOJICTHUH mepuo cocTaisieT 65006.

®opmyna (5.18) moaydeHHs €XKEIHEBHOTO MPOTHO3a CPEIIHECY-
TOYHBIX PacXxoj0B BoAbI B cTBOpe p. Coun — 1. Coun MOIHOCTHIO CO-
OTBETCTBYET TPeOOBaHMUIM MPUMEHUMOCTH PEKOMEHIYEeMOT0 B pa3ie-
ae 5.2 wmeroma 4. Paccumrtamneie mo dopmyrne (5.15) oueHku

;
NV Me TTOTPEITHOCTH METOIUKH I KaXXIOT'O0 MecsIla W BCEro
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rojzia B IICJIOM ITOMEIICHBI B Ta0. 6.7. Tam jke TOMeIeHbl pacCUnuTaH-
HbIe 110 Gopmydie (5.2) 3HaueHHs MTOKa3aTessl MOTPEIIHOCTH METOTUKN
S u paccunrtanssle o Gpopmyde (5.1) onenkn xkodhdunmenTa Koppe-
JSIIAU 7; MEXKAY OMIMOKaM{ NMPOBEPOYHBIX MPOTHO30B 32 CMEKHBIC
CYTKH.

Tabauya 6.7
XapakTepucTHKHU OIHMOOK NPOTrHO3a CPeIHECYTOYHBIX PACX0/10B BO/bI
B cTBope p. Coun — r. Coun no oneHNBaeMoi MeTOAMKe

I Im |uar (v | v (VI |Vl |[VIII | IX | X | XI [(XII |rox

N | 554 | 508 | 526 | 540 | 558 | 540 | 558 | 526 | 540 | 558 | 540 | 558 |6506
S 19317619573 [128]88|63|78]69]|12,1]12,1]142] 9,6

. 1-0,03{0,01(0,02{0,02|0,21|0,23|0,11{0,120,12{-0,03| 0,00 | 0,08 | 0,07

NV 10485 [10,7] 8,6 |14.8|12,1] 92 [11,2] 8,8 15,3]14,5]16,2|12,0

WNHepunoHHBII TPOTHO3 € 3a0JarOBPEeMEHHOCTBIO OJIHH CYTKH
onpenensercs popmyioit (6.6) npu Ar = 1. 3HaueHMs BENMUMHEI A
JUTST KQXJO0TO MecsAlla M BCETo Tofia B IEJIOM ITOMEIIeHBl B Talxl. 6.8.
Tam e momMerieHsl paccuuTaHHble IO Gopmysie (6.7) 3HaYCHHUST TIOKa-
3arens o, , OUEHKH KOO()UIMEHTa KOPPEISIUU 7 , MEKIy OmHUOKa-
MH HHEPIIMOHHOTO TPOTHO3a 32 CMEXHBIE CyTKH W PacCUYUTaHHBIE 10
dopmyne (6.12) OLEHKM TOTPEIIHOCTH HHEPHUOHHOTO TPOTrHO3a

VV, e,
Tabnuya 6.8

XapakTepucTHKH OIIHOOK IPOTrHO3a CPEIHECYTOYHBIX PACX010B BO/bI
B cTtBope p. Coun —r. Coun

I Im |oar |Iv | v | VI VIl |VIII | IX | X | XI [XII |rox

N | 00 |-02]00]-01]01]-04[-03]|01]-0,1]06]-03]0,3 0,00
S 151 |12,7]16,5]12,0[19,6[122/10,0]11,8]10,8|21,0|21,4[22,6|15,5
1t ]-0,12 |-0,14|-0,08|-0,02|-0,08| 0,06 |-0,13]-0,15| 0,01 |-0,10|-0,14|-0,16/-0,09

NV 17,9 113,7]19,5|13,7(26,4 | 16,1]12,8| 15,1 |13,8[23,9(25,4(25,3|18.6
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B 1a6i. 6.9 mis kaxkgoro Mecsima U BCETO rojia B [EI0M ITOMEIEHBI
3HAYEHUs] TPAAWLIMOHHO HCIIOJIB3YeMOro OTHOIIeHus S /o ,, COOTHO-

* *
wenus V' /4/V,, MeXIy HECMCHICHHBIMH OLEHKaMH MOTPEIIHOCTH

OIIEHWBAEMOW METOAMKH W MHEPIIMOHHOTO TIPOTHO3a U KOA(PUIHEeHTA
KOPPEISIUA ¥ MEXIy OMMOKaMH MPOTHO3a IO OIEHWBAEMON METOIH-
K€ 1 OIMOKaMH WHEPLIIMOHHOTO MPOTHO3a 32 OJIHU U TE )K€ CYTKH.

Kak O0yzner mokazano B pazzene 7.2, pacnpe/eieHne BeposTHOCTEH
OIIMOOK MPOTHO3a 10 OLIEHUBAEMOW METOIUKE U OIIMOOK HHEPIIMOHHO-
ro MPOTHO3a CYHIECTBEHHO OTJIMYAETCS OT HOPMaJbHOTO. B cBsizu ¢
STUM JUIs OIEHKH 3(()EKTUBHOCTH PAacCMATPUBAEMOW METOJUKHU HC-
oJIk30BaH Hawmboiee o0muit kKpurepwii 3. Paccunranubie o (opmyiie
(6.17) 3naueHus nokasarens kpurepus M ToOMelieHsl B Ta0i. 6.9. Bee
OHHU JIOCTATOYHO BEIUKHU, YTOOBI HepaBEHCTBO (6.17) BBIOIHSIIOCH PU
Jr000M pa3yMHOM ypOBHE 3HAUUMOCTH KpUTepHs 0. Takum oOpazom,
paccMmarpuBaeMasi METOJIUKA TIPOTHO3UPOBAHHS CPEIHECYTOUYHBIX pac-
X0J10B BOJIBI B cTBOpE p. Coun — r. Coun ¢ 3a071aroBpeMEeHHOCTHIO O/THU
CYTKH MOKET CYHMTaThCcs d()(PEKTHBHON UIA Ka)XJI0TO Mecslla U BCETO
rojia B IeJIOM.

Tabauya 6.9
XapakTrepucTuki 3¢ (HeKTHBHOCTH METOAMKH KPATKOCPOYHOI 0
NMPOrHO3UPOBAHMS CPEIHECYTOYHBIX PACX0I0B BOJbI
B cTtBope p. Coun —r. Coun

I II |11 |Iv | V | VI |VII |VIII | IX | X | XI |XII |rox
S/o, |062(0,60[0,58(0,61(0,65(0,72]0,63|0,66|0,64(0,58|0,57 0,63 0,62
\/F/M 0,58 10,62]0,55]0,63]0,56]0,75]0,72]10,74]0,64|0,64|0,57|0,64 | 0,65
r 0,36 10,50]0,3310,44]0,29]0,49]0,40]0,45]0,30/0,41]0,410,500,41
M 10,9 [10,0/11,21 9,9 |11,2]1 7,0 | 7,7 | 7,0 | 9,3 | 9,7 |11,1|10,0|32,7
min y 0,67 10,65]0,63]0,66]0,71]0,78]0,54]0,71]0,69]0,630,620,68 |0,65

Hcnonb3oBaHue yHPOLICHHOTO KPUTEPHs YCHUIEHHOH 3 QeKTHB-
HOCTH TO3BOJIMJIO PACCUUTATh MUHHUMAIIbHBIC 3HAYCHHS Miny Kodd-

(¢unmenTa 3amaca 3(QGEKTHBHOCTH paccMaTpUBaeMON METOIUKH ) ,
IIpH KOTOPBIX HepaBeHCTBO (6.19) BwIMoNmHSAETCS A 3HAYeHUH N,
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S/o, M r KaxIoro Mecsia M Bcero roja B uenoM. [IpuBeaeHHble B
Tabn. 6.9 BEMUYMHBI Min ¥ CBHJCTEILCTBYIOT O TOM, YTO HEPABEHCTBO

NV <y 4V, MOKHO TNpH3HATH CTATUCTHYECKH JOCTOBEPHBIM IIPH

MUHHMAJIBHBIX 3Ha4YeHUsX Koddduimenta 3amaca 3¢PQPeKTHBHOCTH
paccMaTpuBaeMoit MeToauku ¥ B mpenenax ot 0,54 mo 0,78. st Bcero

rona B 1esioM kodddumuent 3amnaca 3¢ HEKTUBHOCTH pacCMaTpUBAEMOI
MeTOJIuKHU He npesbiaet 0,65.
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I'JIABA 7

OIIEHKA OITPABJIBIBAEMOCTH
KPATKOCPOYHBIX ITPOI'HO30B
PEYHOI'O CTOKA

7.1. lelicTByI01IMe MPABUJIA OLEHKH ONPABABIBAEMOCTH
KPATKOCPOYHBIX MPOTHO30B PEYHOI0 CTOKA

Ecnu a1t METOOMKHM KPaTKOCPOYHOTO WIIM CPETHECPOUYHOTO MpO-
THO3UPOBAHMUS XapaKTEPUCTUKN PEYHOI0 CTOKA B KauecTBe OE3yCIlioB-
HOMW aJbTEPHATUBBI MCIOJIb3YETCSI HHEPIIMOHHBIA MPOTHO3, TO 32 JOIY-
CTMMYIO OMIMOKY IPOrHO3a NPMHUMAETCS BenuuuHa o, = 0,6740,,

rne o, — oIpenensieMslii ¢hopMyoii (6.7) moka3areib MOTPEIIHOCTH
A

WHEPUHUOHHOTO TporHo3a. CoriaacHo HacTtaBneHuto mo cirysk0e mporHo-
30B, ONPABABIBAEMOCTH MPOBEPOYHBIX MPOTHO30B XapaKTEPU3yeTCs
OTHOCHUTEIHHON YaCTOTON WX JOMYCTHMBIX OIIMOOK, aOCOJIOTHOE 3Ha-

YEHUE KOTOPHIX HE MPEBBIIAET BEIUIUHY O, [21].

Hasnauenue Benumuunbl 0, 0OYCIOBIEHO TEM, YTO €CJIM OIIMOKH

HMHEpUMOHHOro nporHosa Y (¢)—Y, () npu t=1,.., T, B TedeHue
MIPOTHO3UPYEMOI0 Mepruoja Kaxaoro roga i =1, ..., n MOAYUHSAIOTCS
HOPMQJIBHOMY PAacIIpe/IeJICHUIO BEPOSTHOCTEN C HYJIEBBIM MaTeMaTH4e-

CKMM OXKHJIAHHEM W PaBHbIM O, CPEIHEKBAAPATHICCKHM OTKIOHEHH-
eM, To a0COJIIOTHas BEIMYMHA THX OMMOOK HE MNPEBBIAET O, . C

BepoATHOCTHIO 50 %.
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B cBsI3U ¢ 5TUM 17151 OIICHUBAEMOM METONUKHU aHATU3UPYETCS MHO-
TOJICTHUHN PsiJi OIIMOOK IMPOBEPOYHBIX MPOTHO30B 3a 71 JieT. J{ist kaxkmo-
r'o rojia ¢ HOMepoM i = 1,..., n ¥ IPOJOIKUTEIBFHOCTBIO IPOTHO3HUPYE-

Moro nepuoaa I; psii OIIMOOK €KEIHEBHBIX IIPOBEPOUYHBIX IIPOTHO30B

o0pa3oBaH paszHoOCTAMH Y, () — f’;(t) MEXy (PaKTHUECCKUMHU 3HAUCHUSI-
MH XapaKTEPHCTHKHM CTOKa Y;(f) M MX IPOTHO30M IO OLECHHBAaEMOH
METOTUKe I7i(t) opu =1, .., T,. OOmas nqmuHa N psiia IpOBEPOUHBIX
IIPOTHO30B 3a 7 JIET paBHA cymMMme 7| +...+ 7, TPOJOIKUTEIBHOCTEN
MPOTHO3UPYEMOTO MEepUoia 3a Kaxablid roj1. [To aToMy psilly paccuuThI-
BacTCsd OTHOCUTCJIbHAs 4YacCcToTa P]:[ AO0IYyCTUMBIX OHH/I60K IIporyo3sa,

o

T. €. CIIy4aeB, KOT/a BBIMOJHIETCS HEPaBEHCTBO ‘Yi(t)—Yi(t)‘S O

.
Yactora (oOecreueHHOCTb) P, XapakTepusyeT OIpaBIbIBAEMOCTb

metomuku. Ee npHMeHeHHe CUMTaeTCs LenecoobpasHbIM, ecii P, He
MmeHee yeM Ha 10 % mpesbimaer 50 %, T. €. BBIIOJIHIETCSI HEPABEHCTBO
P, > 60 %[5, 21].

[Ipy KpaTKOCPOUHOM HJIM CPEAHECPOYHOM MPOTHO3UPOBAHUH CPO-
KOB HACTYIUICHHSA XapaKTCPHOTO T'MAPOJIOTHUYCCKOTrO ABJICHUSA BBIACIIA-
FOTCSI [IBA CITydasl.

1. Ecnu OporHo3sl COCTaBISAIOTCSl paHbLIE CaMOW paHHEH AaThbl
?,iy €70 HACTYIUICHUsI 32 BECh NEPHOJ MHOTOJECTHUX HAOIIOAEHHMH, TO

min
IIpU OLIEHKE OINpPaBAbIBAEMOCTH TAKMX MPOrHO30B HA3HAYaeTCs AOIY-
ctumas ommbKa npornosa o,,, = 0,674 o, B KOTOPYI0 BXOJUT ONpPEIE-
nsieMblid popmynol (6.8) mokaszarenb MOTPEHIHOCTH KIMMAaTHYECKOTO
MIPOTHO3A.

2. Ecnim mporHO3BI COCTABIAIOTCA HE paHbIE CaMON paHHEH JaThl
t iy €70 HACTYIUIEHUs 3a BECh IEPHOJ MHOTOJETHUX HAOIIONEHHH, TO
IIPU OLIEHKE OIpPAaBIbIBAEMOCTH TAKMX IPOTHO30B HA3HAYAETCS IOITY-
ctumast omuOka nporuosa o, =0,6746,. B nee Bxomut mnokasa-

TeJb O, , PACCUNTAHHBIN 10 (opmyiie (6.7) B mpeaenax COKpamieHHON
AMIUTUTYBL, T. €. 0 N 3Ha4YCHUSM aKTHYECKUX CPOKOB HACTYIIJICHUS

SIBIICHUSI, KOTOPbIE HAOJI0AaIMCh He paHee Aatel £, [21].

min
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IIpn exeaHEBHOM KpaTKOCPOYHOM NPOTHO3UPOBAHUU CPOKOB
HACTYIUICHHUSI XapaKTepHOTO THUAPOJOTMYECKOTO SIBICHHS 3a0iaroBpe-
MEHHOCTb IIPOTHO3a MOCIEA0BaTeNbHO yMeHblIaeTcs. Clie10BaTenbHo,
pe3yabTaThl OAHOTO TOla HE MOTYT OBITH MCIIOJB30BaHbI AJISI OLCHKU
MOTPELTHOCTH MHEPIHOHHOIO IMPOTHO3a O, M JAOMYCTUMOW OIIMOKU

O on + A1 K@KI0TO 3Ha4YeHMsT 3a0/1arOBPEMEHHOCTH TaKMX MPOTHO30B
At OueHKM G, M O, MOTYT OBITh MOJYYEHBI TOJBKO II0 MHOTOJIET-

HUM AaHHBIM. KpoMme Toro, He00X0IMMO yYHUTBIBAaTh, YTO M CaM IPO-
I'HO3, U €r0 JOMyCTUMasi OIIMOKa — BEJIMUUHBI JUCKPETHBIE, OIPEeAEIs-
eMbI€ C IIaroM B OJTHU CYTKH. B 3aBHcHMOCTH OT 3a01aroBpeMeHHOCTH
At TakuX OPOTHO30B JIOIYCTUMYIO OIIMOKY O, NPHHATO ONpPEIENATh

¢ momoieko Tabmn. 7.1 [21].

Tabauya 7.1
JomycTumasi ommdKka KpaTKOCPOYHOro NPOrHO3a BpeMeH!
HACTYILUICHUS] XaPAKTEPHOI'0 TMAPOJIOTHYeCKOro sIBJICHUS

At 1 2 3 4 5 6 7

O on 1 1 1 2 2 3 3

BepositHOCT P, IOMYyCTUMOH OIIMOKH MPOTHO3a MO paccMaTpH-
BaeMOI METOJUKE OLICHUBAETCS OTHOCUTEILHOM YacTOTOM P,; nomnaja-
Hus B oTpe3ok oT —0,6740, no 0,674 0, NPOBEPOUHBIX MPOTHO30B.
AHAIOTHYHBIM 00pa3oM BEpOSITHOCTb P, JTOMyCTHMOH OIINOKH
WHEPLHMOHHOIO IPOTHO3a OLEHMBAETCS COOTBETCTBYIOIIEH 4acTOTOMI
P;,. C pocToM MpPOAOKUTENHOCTH N PsiIoB MPOBEPOYHBIX MPOTHO-
30B YaCTOTHI P;, u P;, CTPEMSTCSl K COOTBETCTBYIOIINM BEPOSITHOCTSIM
P, nP,.

s moboro pacnpeneneHusi BEpOsITHOCTEH oMMOOK POrHO3a Co-
OTHOLIEHHEe Mexay P, u P, omnpenensercs COOTHOIIEHUEM MEXIY

Cpe}lHeKBaL{paTI/ILICCKOf/i NOrpCIHOCTHIO MTPOTHO3a AV 1mo olneHuBae-

MOIi METOIHMKE M MOTPEIIHOCTBIO +/V,, WHEPIHOHHOTO MpOrHo3a. B
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YaCTHOCTH, TIPH HOPMAJBHOM DACIIPENIEICHNH BEPOSTHOCTEH OIMMOOK
MIPOrHO3a M0 CpaBHUBaeMbIM MeToaukam P, = 0,5, a BeposTHOCTb P,

ornpeenseTcs JaHHbpIMu Tadut. 7.2 [5, 21].
Tabauya 7.2

*
BeposiTHOCTD I0NYCTHMBIX OLIMOOK MPOrHo3a P, npu pasin4HbIX

3HAYCHHUAX \/?/1/ vy,

Vv, o1 o2]03]04]05]06]07][08]09] 1

P, % 100 { 99,9 197,5] 91 [82,5| 74 |66,5| 60 |54,5| 50

CornacHo Tabn. 7.2, BeposiTHOCTh P, He MeHee yeM Ha 10 % mpe-
BbIlIaeT odecrneueHHOCTh 50 % BEPOSTHOTO OTKIOHEHMS MPOTHO3UPYeE-
MO#i BeIMYUHBI OT HOPMBI, ecinu vV /4/V, < 0,8. Takum oGpa3om,

IIPU JOCTAaTOYHO OOJIBIIOM 4Kciie N MPOBEPOUHBIX MPOTHO30B IIPUME-
HEHUE CUUTAETCA 1eIecO00pa3HbIM C TOUKU 3PEHUS 00ECIEeYeHHOCTU
JOIYCTUMOH OIIMOKM MOIy4aeMbIX MO ATOM METOANKU IPOTHO30B, €CIIU
9Ta METOJIUKA OTHOCUTCS K KAaTE€rOpUH YIOBIETBOPUTEIBHBIX C TOUKU
3penust ee 3PPEKTUBHOCTH MO CPABHEHHUIO C KIIMMATHUECKH IIPOTHO30M.

W3noxeHHble BbILIE HOPMATHBHBIC NPABUJIa OCHOBAHBI HAa TPEAIO-
JIO’KEHUU O TOM, YTO PSi/Ibl OMIMOOK NMPOBEPOYHBIX MPOTHO30B MO OIle-
HHBAaEMOIl MEeTOAUKE M OIIMOOK aJbTEPHATUBHOIO €ii MHEPIIMOHHOTO
MIPOTHO3a SIBJISAIOTCSl HE 3aBUCAIIMMH JPYr OT Apyra BBIOOpKaMH M3
HOPMAaJILHOTO pacrpeneseHus BeposiTHocTel. JlaHHOe IpearoaoxkeHne
MOXET HE BBINOJHATHCSA. B CBSA3M ¢ 3TUM HEOOXOAMMO OOpaTUTH BHH-
MaHUE Ha CJIeyIOLIe 00CTOSTENbCTBA.

1. Kak Ob10 TIOKa3aHO B paznene 4.1, ecnu pacmpeneneHue Bepo-
ATHOCTEH OIIMOOK MHEPLUOHHOI'O IPOrHO3a OTIMYAETCS OT HOpMajb-
HOT'0, TO BEPOSITHOCTh P, MoxkeT oTiaudarbes oT 50 % u B 3aBUCHMO-
CTH OT TOTO paclpeieleHHs BappbupoBaTh B Ipesenax ot 15 1o 85 %.

2. Ecnin pacnipeneneHne BepOATHOCTEH OMMOOK MPOTHO3a TI0 Olle-
HUBA€MOH METOAMKE OTIMYAETCS OT HOPMAaJIBHOIO, TO 3aBHUCUMOCTb
COOTHOILICHUSI MEXAy BEeposATHOCTSIMH P, u P, OT BeINYNHBI
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N \/E uMeeT 00Jiee CI0XKHBIN XapaKTep M y)Ke HE MOXKET OIpe/ie-
asTbest Tabm. 7.2.

3. Kak npaBuiio, Mexay psiAaMu OMNOOK IPOBEPOUYHBIX IIPOTHO30B
10 OIIEHWBAEMOW METOAMKE M OMMOOK WHEPLIHUOHHOTO MPOrHO3a HMEET
MECTO JOCTATOYHO BBICOKasl Koppemsmus. CorjlacHO BBIBOJIAM pase-
na 4.2, oHa NPUBOAUT K CTAaTUCTHYECKH IOCTOBEPHON 3aBUCHMOCTH
MEXKy 4acTOTaMH P]:; 51 PH* , KoTopasi TpeOyeT ydera MpH UX CpaBHe-
HUH.

4. Mexay uieHamMH psiia OMIMOOK MPOBEPOUYHBIX TMPOTHO30B MO
OLICHMBAEMOW METOJHMKE, H OCOOCHHO MEXAy OIIMOKaMu MpOrHO3a 3a
CME)KHBIE CYTKH, MOXKET MMETh MECTO JAOCTAaTOYHO BBICOKAs KOpPpEIs-
LU, pacCMOTpeHHas B pazfese 5.1. DTo MOXKET OTHOCUTHCS U K pAAY
OomKOOK MHEPLUUOHHOTO MPOTHO3a. ABTOKOPPEISLHS PSIIOB IIPOBEPOU-
HBIX KPaTKOCPOUYHBIX WIIM CPEIHECPOUHBIX MPOTHO30B OKA3bIBACT BIIHS-
HUE Ha CBOMCTBA 4acTOT P;; u P;I , I B OTJINYUE OT PEKOMEHyEMBIX B

paszese ImpaBuil OLIEHKU OIPaBIbIBAEMOCTU JOJIFOCPOUHBIX [IPOTHO30B
pPEYHOro CTOKa TpeOyeT yueTa Mpy UX CPaBHEHHUH.

7.2. PexoMeH a1 10 OlleHKE ONPABIALIBAEMOCTH
KPaTKOCPOYHBIX MPOTrHO30B PEYHOT0 CTOKA

C y4eToM OTMEYEHHBIX 0OCTOSTEILCTB OIEHKA OIMPABILIBAEMOCTH
KPaTKOCPOYHBIX W CPEIHECPOYHBIX MPOTHO30B, BBIIYCKAEMBIX €)Ke-
JHEBHO B TEUEHHUE OIMPEACIICHHOTO TepHuoja KaKIOro Toja, MOJKHA

E
OBLITH OCHOBaHA HA CpaBHCHUU YaCTOTHI PM A0IyCTUMBIX OIIHOOK npo-

I3 o *
THO3a IO MPOBCPAEMON MCTOJUKEC C YaCTOTOU PI/I A0IyCTUMBIX OIIH-

00K MHEPLUOHHOrO MporHosa. Lleab Takoro cpaBHEHUs — MPOBEPHUTH
CTaTHUCTHYECKYIO JOCTOBEPHOCTh BBIBOJA O TOM, YTO OIPaBIbIBAEMOCTh
IIPOrH030B 110 OHGHHBaeMOﬁ MCTOJMKE BBIIIC, T. €. UCTUHHBIC BCPOAT-
HOCTH CBSI3aHBI COOTHOLIEHUEM Py, > P, .

IIpu moctarouno OosbioM uucie N TPOBEPOUYHBIX MPOTHO30B

* *
4acToTel P, U P, WMEIOT NpUOIU3UTEIbHO HOPMalbHOE pacrpene-
JICHUE BEPOSTHOCTEH C MaTeMaTHYeCKUMHU OXuAaHusmMu P, u P,

cOoOTBeTCTBEHHO. Tak Kak 00€ 5TH BEIMYHMHBI 3HAYUTEIHLHO OTIIHYAOTCS
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ot 0 u 1, U1 UCTIONB30BaHUS HOPMAJILHOTO PACIIPENIENIeHUs T0CTaTOU-
Ho ycnoBust N = 25 [15].

* *
CraThcTHYEeCKYI0 3aBHCUMOCTh MEXAy 4yacTroTamH P, u P, xa-
*
pakrepusyer yacrora P, , Clly4aes, KOrjia OIIMOKH NPOrHO3a 10 Tpo-

BepsieMOW METOJIMKE M OIIMOKU WHEPIIMOHHOTO TPOTHO3a OJHOBpE-
MEHHO TIOTIaJIAI0T B JIOMYCTHMBIE TPEAEIBI, T. €. KOTJa OJTHOBPEMEHHO

BBIIOJIHSIOTCS HEpPaBeHCTBA Y.(¢) - 17, (Z)‘ < O on u

Y.(¢) - Y, 1. (t)‘ <Oy~ Ouenka Kod(pOHUIMEHTAa KOPPEISALUMH MEKILY
4acTOTaMHU P,; u P;, ompeaensieTcst popmyInoii:
. Py = PP
rM’” o * * * * .
VP 1= PR =Py

[Ipr OTCYTCTBUHM KOppPEISIIMU MEXKIY OIIMOKaMH IMPOTrHO3a MO

(7.1)

* *

CpaBHUBACMbIM MCETOJAUKAM 4YaCTOTBI P, v U P, y SABJIBIFOTCS HC3aBUCH-
*

MBIMU BEJIMYMHAMHU, ITOOTOMY YacCcTOTa PM u 0aM3Ka K IIPOU3BEACHUIO

E3 * kS * sk
P,P,, a ouenka koddduuuenra koppemsiuuu » (P, P,) Onm3ka K
HYJIIO.
B npyrom kpaiiHem ciyyae MO>KET UMETh MECTO IOJIHAsl CHHXPOH-
HOCTbH KOJIeOaHHUH OMIMOOK MPOTHO3a TI0 CPAaBHUBAEMBIM METOAUKaM. B

* * * ~
9TOM clly4ae Bce TpH 4acToTsl Py, , P, u P,, , paBHbI Mexkay coOOH, U

OlleHKa KO3 PHUIIMEHTA KOPPEIIALIUU r*(P;; ,P,:) paBHa eJMHUIIE.

CornacHo pexoMeHmanusaM paszena 5.1 aBTOKOppernsuusg psaa
OomKOOK MPOBEPOUYHBIX MPOTHO30B 10 OLICHUBAEMON METOAMKE OIHUCHI-
BaeTCs MPOCTEHIIEHl MOJENbI0 Mpolecca aBTOPErpecCHH HEePBOro MO-
PSIKA U XapaKTepUu3yeTcsi paccunuThiBaeMoit mo gopmyiie (5.1) omeHkoi
7, K03(p(UIMEHTa KOPPEISLUU MEXIY CMEKHBIMH WICHAMH 3TOTrO
psina.

BnusiHue aBTOKOppessIuy psijia OMMOOK TPOBEPOYHBIX TPOTHO30B
IO OLIEHUBAEMOU METOIUKE HAa CTATUCTUYECKHUE CBOMCTBA YaCTOThI P]:;
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o *
peKoMeHzyeTcsl XapakrepuszoBaTb uyacrtorod P, (1) ciaydaes, xorza

OIIHOKHU MIporuo3a 3a CMCXKHBIC CYTKHM OJHOBPEMCHHO IIOIIaAar0oT B
AOIYCTUMBIE MPEACIIbI, T. €. KOTJa OAHOBPEMEHHO BBITIOJIHAIOTCS HEpa-

BEHCTBA ‘Y; (t)— z(t)‘ <On ¥ ‘Yi(t +1)— z(t + l)‘ < Oyon -

o *
Jlis onucaHMs CTATUCTUYECKUX CBOWCTB 4acTOThl P, 1enecool-
pa3sHO BBECTH MHIEKC AOMyCTHMMOW omuOku [;(f), KOTOpBI paBeH

U paBeH

oI1 ?

€IMHUIIE, €CITU BBITTOITHSAETCS HEPAaBEHCTBO ‘Y[ -7 (t)‘ <0,

£
HYJIO B IPOTUBHOM cityyae. Yacrora P, paBHa cpeaHeMy apudpmeTH-
yeckoMy Bcex N 3HadeHuil [, (¢) mpu ¢t =1,., T. u i=1,.., n.

1

Onenka Kod(pUIHEHTa KOPPEISIIHA MEKAY CMEKHBIMU YICHAMH psijia
3HAYCHUI WHJEKCA JIOMYCTUMOH OIIMOKU ornpeiessiercs (GopMyIioi:

* * 2

ARG 72)
Py (1=Fy)

Ecnu 4iens! psina ommOOK MPOBEPOUHBIX MPOTHO30B 110 OLIEHUBA-

€MOI METOJIMKE HE 3aBUCAT APYT OT JPYyra, TO KOPPEISILUSI MEXAY dle-
HaMH psifia 3HAYCHUH WHAEKCA JOMYCTUMOM OLIMOKU TaKKe OTCYTCTBY-

e ()

.
er. Yacrora P, (1) Oamu3ka K KBaJgpaTy 4acTOTHI JIOMYCTUMBIX OLIMOOK

nporrosa (P,,)*, a kospduuuent r,, (1) 61130k K HyIIO.

B npyrom kpaiiHeMm cilydae, KOTIa KOPpENsLus MEXIy 4YIeHaMU
psina omMOOK IMPOBEPOUYHBIX HPOTHO30B IO OLICHUBAEMOH METOAMKE

s
O4YeHb BbICOKA M kod(¢uument » Onmusok eaunune, yacrora P, (1)
£
01M3Ka K 4acTOTe JIOMYCTUMBIX OLUIMOOK NMporHosa Py, , a KoahpuIeHt

ry, (1) Onu30K K enuHMLE.

CormnacHo cBOMcTBaM OLIEHOK XapaKTEPUCTHK Mpolecca aBTOpe-
TPECCUM MEPBOTO MOPSIKA, N3T0XKEeHHBIM B [13] u [32], nmpubnmxenHas

o *
OLICHKA CPEJHEKBAJAPATHUECKOM MHOTPEHIHOCTH 4YacTOThl P, MOXeT
paccunThIBaTHCA 1O (hopMyIie:

Py(1-Py) [1+ry()
N 1-r2 (1)

o' (Py)= (7.3)

132



BnusiHne aBTOKOppEISLNY psAla OMNOOK HHEPLHOHHOTO IIPOrHO3a

o *
Ha CTAaTHCTHYCCKHEC CBOHCTBA YaCTOTBI PI/I TaKXKC PEKOMCHAYCTCA Xa-

o *
pakTepus3oBaTh yacToToi P, (1) ciyuae, Korja OmMOKM IIPOrHO3a 3a

CMCXKHBIC CYTKU OAHOBPEMCHHO IIONAAar0T B AOITYCTHUMBIC INPEACIIbI,
T. €. Koraa OOHOBPEMCHHO BBITTOJITHAIOTCS HCPAaBCHCTBA

Y(0) = ¥,y (0] € S0 1 [+ )= ¥,y (14 D[ < 5,

o *
Jlis onucaHus CTaTUCTUYECKUX CBOMCTB 4acTOThl P, 11e1eco00-

pa3HO BBECTH aHAJOTHYHBIN HHIEKC IOMyCTUMON omunOku. OrieHka
ko3 duumenra koppemsiuuu 1y, (1) MEXIy CMEXHBIMU YJICHAMH psiza

3HAYEHUH MHJIEKCa AOMYCTUMON OMIMOKH AJISl MHEPLIMOHHOTO TPOTHO3a
onpenensiercs Gopmyioit (7.2), B KoTopoii yactotsl P, u P, (1) Hamo
3amennTh yactotamu P, u P, (1).

[IpubnmkeHHas OIEeHKA CpPEIHEKBAJAPATHYECKOW  MOTPEUTHOCTH

£
4acTOThl P;; MOXET PacCUHTHIBATHCA 110 (GOpMyIIe:

P,(1-P;) [1+r;(D)
N 1-r2Q)

* *

o (P)= (7.4)
* *

s cpaBHeHus yactoT P, n P, ADOImyCTMMBIX OLIMOOK IPOrHO3a

10 OLIEHUBAEMOW METOAUKE M OIIMOOK MHEPLUOHHOI'O MPOrHO3a PEKO-
MEH/YyeTCsl TIPUMEHSATh KPUTEPHH, B COOTBETCTBUU C KOTOPBIM HEpa-

* *
BeHCTBO P, > P, ciemyeTr NpuU3HATh CTATUCTHYECKU JOCTOBEPHBIM, a

OIIpaBJAbIBAEMOCTb OlLICHUBAaEeMOM MCETOJUKHU IPOrHo3a — ILOCT&TO‘-IHOI‘/'I,
€CJIM BBIITOJIHACTCA HEPABEHCTBO!

Py =Py

Jlo" (BF +[e (BT ~ 21y 40" (Pi)o (By)

>t(a), (7.5)

rae #(o) — KBaHTWJIb HOPMAaJbHOTO pacmpeiiesieHHs] BEpPOSTHOCTEH ¢

HYJICBBIM MAaTEMaTHYECKUM OXKHIAHUEM M EIMHUYHON IUCIIepCUel,
COOTBETCTBYIOIIMH BEPOSTHOCTU INPEBBILICHUS O . YPOBEHb 3HAUNMO-
CTH KpUTEpHsl O OIpeNessieT BEepOSTHOCTb MPU3HATh COOTHOIIEHHE
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* *
P, > P, craTHCTHYeCKH JOCTOBEPHBIM, KOTJa Ha CaMOM [ele
P, = P,.BuactHoctn, t(0) = 1,64 mpu o =5 %. 3Hauenus #(o) ms
Pa3IMUHBIX BEJIMYMH YPOBHS 3HAUUMOCTH () TIOMEIIEHBI B Ta0I. 2.1,
Huxe npuBondrcd nBa TEOPETHYECKHX IIpUMeEpa NPUMEHEHUS

JAHHOTO KpHUTEpHUs IS Ccliydasl, KOTJa aBTOKOPPEJALHS B psAnax
OKMOOK MPOBEPOYHBIX TPOTHO30B IO 00EHM METOANKAM OTCYTCTBYET U

ko3 dunmentsr 7y, (1) u r, (1) B hopmynax (7.3) u (7.4) MOXKHO 3ame-
HUTH HYyJIEM, @ 4acTota P, JOIyCTUMBIX OIMHOOK HHEPLHOHHOIO MpO-

rHo3a paBHa 50 %.

Ilpumep 1

[pesmonaraeTcs OTCYTCTBUE KOPPEISAIIMHA MEXKTy OMIMOKAMH TIPO-
rHO3a 110 CPaBHHBAaEMbIM METOIMKaM, Korja B hopmyiie (7.5) r,:;j s =0.
B 1abn. 7.3 mpu o =5 % u paznuyabix N NpHUBEICHBI MHUHUMAIbHBIC

*
3HA4YCHHU 4aCTOTHI PM A0IyCTUMBIX OLIHOO0K IMpOryo3a 1o oueHuBac-

MOt MCTOJAUKE, IPU KOTOPLIX €€ OIPaBAbIBAEMOCTbL MOXKHO CYUUTATb

JIOCTATOYHOM.
Tabnuya 7.3

£
MuHuIMaIbHbIE 10CTATOYHBIE 3HAYEHUS 9acTOThI P, mpn 00 =5 %

* *
Y TOJTHOIi CTATHCTHYECKOH He3aBHCUMOCTH YacToT P, u P,

N 10 25 50 100 | 250 | 500 | 1000
P, % 87,3 | 75,7 | 68,9 | 63,6 | 58,7 | 56,0 | 54,4

Ilpumep 2

[Ipenmonaraercss HamMuWe TOJHOW CHHXPOHHOCTH KoJjeOaHUil
OIIMOOK IMPOrHO3a 110 CPAaBHUBAEMBbIM METOJMKAM, Korja B (opmyJie
(7.5) rA’;’ y=1.BT1abn. 7.4 npu o =5 % u paznuuHblX N HpPUBEAEHBI
MUHHUMaJIbHbIE 3HAYCHHS 4acTOThl P,, JOIyCTUMBIX OMIHOOK IPOrHO3a

10 OLIEHUBAEMOU METOAMKE, IPU KOTOPHIX €€ ONPaBIbIBAEMOCTh MOKHO
CUNTATh JOCTATOYHOM.
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Tabauya 7.4

*
MunumMaJbHbIE 10CTATOYHbIE 3HAYEHHUS YACTOTHI PM npu o =5%mun

% *
IIOJIHOIi CTaTHCTHYeCKOli 3aBucumocTH yacror Py, u P,

N 10 25 50 100 250 500 1000

P, % 77,8 63,3 57,1 53,7 51,5 50,8 50,4

CpaBuenue Tabi. 7.3 u Tabin. 7.4 MOKa3bIBaET, YTO C yBEIUUYCHHEM
KOppeJSIIMK MEXIy OMIMOKaM{ MPOTrHO3a 10 CPaBHUBACMBIM METOJH-
KaM Jla)ke HEe3HauMTeJIbHOE MPEUMYIIECTBO OJHOM M3 HUX CTAaHOBMTCS
CTaTHCTUYECKH JOCTOBEPHBIM.

7.3. [IpuMep oLleHKHU ONPABABIBAEMOCTU KPATKOCPOUYHBIX
NMPOTHO30B PEYHOI0 CTOKA

B kauectBe mpmmepa paccMmarpuBaeTcs OneHKa 3(PQPEeKTHBHOCTH
M3JIOKCHHON B pazgenax 5.3 u 6.4 METOAWKH MPOTHO3UPOBAHUS CPE/I-
HECYTOYHBIX pacxoJoB BoJbl B cTBope p. Coun — r. Coun ¢ 3abmaro-
BPEMEHHOCTBIO OIHU CyTKU [4]. i xaxaoro mecsua napameTpbl
dbopmynel  momyueHust Tporroza (5.18) OlEHWBAINCH METOIOM
HAMMEHBIIINX KBA/IPATOB IO JIAHHBIM €KEJIHEBHBIX THAPOMETEOPOIIOTH-
yeckux Habmomenuit 3a n= 18 mer mepuoma ¢ 1984 mo 2005 rox 3a
BBIUETOM IIPOITYCKOB.

Bun ¢opmyiier (5.18) 1 cOOTHOIIEHHE MEXKIY YHCIOM OLICHUBAe-
MBIX TMapaMeTpoB k =13 W JIMHOW HUCMONB3yEeMBIX JUIsI UX OLIEHKH
psamoB N = 508558 MO3BOJMMIM BOCIIONBH30BATHCS PEKOMEHAYEMBIM B
pasneine 5.2 meronom 4. Takum 0Opa3om, olieHUBaeMasi METOMKA TIPO-
BepsUlach Ha 3aBUCHMOM MaTrepuaie, T. €. 0 JaHHBIM THAPOMETEOPOIIO-
TUYECKHX HAOIIOICHHIA, KOTOPHIE MCIIOIB30BAINCH ISl €€ TIOCTPOCHMS.
Tot e marepuas MCHOIB30BANICS JUIS MPOBEPKH MHEPIIMOHHOTO TIPO-
rao3a. J{JIst KaXkJ0ro Mecsila U BCEro roja B 11eJIOM OLIGHKHU MOTPELIHO-

o o *
CTEH IIPOrHO3a MO0 OUCHUBACMOU METOOUKE V M3/C U UHCPUHUOHHOT'O

nporuosa 4/, M’/c momeinens! B Tabn. 6.4 u 6.5 paszena 6.4.
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3HaueHUs YUCIia MIPOBEPOYHBIX MPOTHO30B N U 3HAYEHHUH HOIy-
CTMMOH ommOKM O, TpuBeneHbl B TaOm. 7.5. Tam ke NIpuBENEHBI
3HAQUEHMS YacTOThHI JOIYCTUMOH OIIMOKM HPOTHO3a IO MPOBEPSIEMOI
Metonuke P, %, paccuntaHHbIX 10 Qopmyie (7.2) OLeHOK ry (D)
K03(dHULUEHTa KOPPEISILUN MEXIy CMEXKHBIMH WICHAMH psijia 3Haye-

o o * *
HUI MHIEKca JONMyCTUMOH ommOKu U oueHok o (P, ) % cpenHekBan-

o *
paTUYecKoil MmorpemHocTy yactorel P, mo ¢opmyne (7.3). Tabnuua
COJICPYKUT AHAJOTMYHBIC XAPAKTEPUCTHKHU OIPABIBIBACMOCTH WHEPIIU-

* * *
onHoro mporHo3a P, %, r,(1) u o (P;)% s Kaxmoro mecsua u

BCEro roja B meaoM. IIpu monyuenuu ouneHok o (P,) u G*(P;[) B
dhopmyiel (7.3) u (7.4) MOACTABISIIUCH TOJIBKO T€ 3HAYCHHUS KO-
¢unuentos r, (1) u r,(l), KOTOpsIE B COOTBETCTBUU C KPUTEPUEM
AHziepcoHa ObUIM NPHU3HAHBI CTATUCTUYECKU JOCTOBEPHBIMH. OLEHKH
ry, (1) u r,(l), A1 KOTOPHIX BBINOJHSUIOCH HEPaBEeHCTBO (2.7), ObuIn
3aMeHeHbl HysIMH. Bce momydennsie ¢ momonisio popmynsr (7.1) u

.
MpuUBEACHHBIE B TaOu. 7.5 omneHku Kod(duumeHTa KOppessuuun 7y, ,

* *
MEXJy dacroramMu Py, um P, 10CTaTOYHO BENMKH, U COTTACHO H3JI0-

keHHOMY B pasmene 3.1 kputeputo [luTMeHa MeXTy CpaBHUBAEMBIMHU
4aCTOTaMU UMEET MECTO CTATUCTUUYECKH JIOCTOBEPHAS! CBS3b.
Jlannbple Tabn. 7.5 mMOKa3bIBAIOT, YTO 3a MCKIIOYCHHUEM HIOHS

o *
OIIPaBbIBAEMOCTb OLICHHBAEMON METOAMKH, T. €. yacrora P, nomy-

.

CTUMBIX OIIMOOK IPOTHO3a, BCErZa MPEBBIIAET YacToTy P, AOmycTH-

MBIX OIIMOOK MHEPIHOHHOTO MporHo3a Oonee yem Ha 10 %. [Ipu sTom
*

Bce 3HaueHus: P, 3amerHo npesbimaroT 50 %, 4TO CBUIETENBCTBYET O

TOM, YTO pacrpeesieHHe BepOATHOCTEH OMMOOK MHEPLUHUOHHOTO IPO-
THO3a CYILECTBEHHO OTJINYAETCSI OT HOPMAaJIBHOTO.

Ha puc. 7.1 mpuBeneHsl rpaduku SMIMpHYecKuX (PyHKIUN pac-
MIpe/IeIeHNs] BEPOSITHOCTEH HOPMHPOBAHHBIX OMIMOOK IPOTHO3a II0
OHCHI/IBaeMOI\/'I METOJUKE U MHEPIIMOHHOTI'O MPOrHo3a B TCUCHUC OKTH6-
psi. OmumOKM HOPMHUPOBAHBI TAKMM 00pa3oM, UYTO UMEIOT paBHOE HYJIIO
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MaTeMaTHYECKOE OKUIAHWE W PaBHYIO equHHIE Aucrnepcuro. Ha Tom
K€ PUCYHKE IpHUBEACHBI rpaduku QyHKIMH HOPMAJIBHOTO pacupeaese-
HUSI BEPOSITHOCTEN C TEMH )K€ TIapaMeTpamMH.

Tabruya 7.5
XapaKTepuCTHKH ONMPABIbIBAEMOCTH MPOTHO30B CPETHECYTOYHBIX
pacxoaoB BoabI B ctBope p. Coun — r. Coun

I Im|1m (v | v | vl (vl |\vill | IX | X | XI |XII |rox

N 554 | 508 | 526 | 540 | 558 | 540 | 558 | 526 | 540 | 558 | 540 | 558 |6506

Oron [102] 86 [11,1] 8.1 |132] 8267|8073 |142|144]152]104

Py 79,1|81,3|78,6|84,2|75,8|78,9|84,7|76,4|74,5|73,3|76,4|73,5|78,2

" (D 120,01]0,01]0,01]0,01]0,21[0,16|0,09]0,10{0,10]-0,01] 0,00 [ 0,06 | 0,05

P17 1,7 181,611,918 1,5[1,9(19]1,9|18]1,9]0,5

Py 61,5]63,0(59,6|66,4|60,3]69,2|68,9|62,5|60,7|54,8|55,4|53,5|57,4

Ty @ -0,08{-0,10{-0,06( 0,00 |-0,03| 0,05 |-0,10{-0,11{ 0,02 |-0,06|-0,11{-0,13|-0,06

o @)l 21 12202112021 020]20]21]21121122]21]06

s s il >

Tm.n 0,47(0,63]0,45(0,55|0,38(0,61]0,52{0,57 0,40 | 0,52 |0,52{0,63|0,53

M, 89 110,51 9,2 110,2]1 6,9 | 57|89 | 75|63 |94 [10,6]11,6|38,5

O6e osmnupuueckue (QyHKIMH pacrpenesieHHs HOPMHPOBAHHBIX
oKOOK MPOrHO3a BECbMa 3HAUMUTENIBHO OTIMYAIOTCA OT HOPMAJIbHOI'O
pacrpenienieHrs. B o0oux ciydasix TJIaBHBIM OTJIMYHEM SIBIISIFOTCS
«XBOCTBI» paclpejielieHHs], KOTOpble O0YyCIOBJICHbI aHOMaJIbHO BBICO-
KOH YacToTOW OYeHb OOJBIIMX IIOJIOKUTEIBHBIX M OTPULATEIbHBIX
OomKrOOK TPOTHO32, M CBHJETEIBCTBYIOT O BBICOKOM KOd(dHIIUEHTE
akcuecca. M3naraemplil B riaBe 8 kputepuil cormacust [lupcona mon-
TBEP)KJAET CTATUCTHUYECKYIO JOCTOBEPHOCTh HECOOTBETCTBHUS PSA0B
oKOOK MPOTrHO3a IO CPaBHUBAEMBIM METOJMKAM HOPMAJIbHOMY pac-
MPEACIICHUIO BEPOSTHOCTEN.
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F(x)

, . J X
3 4 2 0 2 4: 6
* NP Kpuwas pacupedeneis 0 - 0
= KPIBaST HOPMATHHOTO PacTIPCICTICHILT
a)
Flx) 100% . e ®
90%
80%
70%
60%
50%
X
-6 -4 -2 6 8
¢ DMIIp. KpHBas pacipefenerma A
——KpIBasA HOPMATBHOTO PACTIPEICICHIT

0)

Puc. 7.1. CpaBHeHune SMIupH4ecKnX (pyHKINI pacnpenesaeHus ¢
HOPMAJIBHBIM pacrpe/ieJieHMeM BepOsTHOCTell — IVIsi HOPMHPOBAHHBIX
o1IMOOK NMPOrHo3a Mo NpoBepsieMoii MeToUKe (a); 1151 HOPMHUPOBAHHBIX
omM00K HHEPLMOHHOI0 NPOruo3a (0).

138



* *
Jist cpaBHeHus 9actoT P, n P, nomycTuMbIX OMHOOK IIPOrHO3a

10 OLICHWBAEMOH METOAMKE M OIIMOOK MHEPLHUOHHOTO IMPOrHO3a HC-
MOJIb30BaH PEKOMEHAYEMbIM B MpelblayllieM paszjieie kpurepuid. Jis
Ka)XIOTO Mecsilla U BCEro Tojia B IEJIOM PacCUUTaHHBIE 1O (Qopmylie
(7.5) 3HayeHus moOKazaTelns I3TOro Kpurepust M, IOMEIEHbl B
Tabin. 7.5. Bce oHM CyIIECTBEHHO MPEBBINAIOT KPUTHYECKOE 3HAYCHHE
(o) mpu J10O60M pasyMHOM ypOBHE 3HaYMMOCTH O . COrJIacHO JaHHO-

* *
My KpPUTEpUIO COOTHOIIeHue P, > P, cienyer npu3HATh CTaTUCTUYE-

CKU JIOCTOBEPHBIM, a OIIPABABIBAEMOCTh PACCMATPUBAEMON METOJIUKU —
JIOCTATOYHO BEICOKOIL.
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I'JIABA 8

BEPOATHOCTHASA ®OPMA IIPEACTABJIEHUA
IMPOT'HO30B PEYHOI'O CTOKA

8.1. [locTanoBKa 321a4M BEPOSITHOCTHOIO MPOTHO3UPOBAHUSA
U MOAXO0AbI K €€ PellleHUuI0

Kak 0110 oT™MeueHo B pazzaene 1.1, HUKakas METOMKa MTPOTHO3H-
POBaHUs HE B COCTOSIHUM aOCOJIOTHO MPABUIIBHO yuecTb Bce (pakTopsbl
(bopMUpOBaHHS PEUHOTO CTOKA, ONPEAEIAIONINE 3HAUCHUE €ro MPOTHO-
3UpyeMOll XapakTepuCTUKH. Vcronp3yemast pu MOCTPOSHUH METOIUKN
IIPOTHO3UPOBAHMSI M TIPH BBIITYCKE MPOrHO3a TMIPOMETEOPOIIOTHIECKas
nH(pOpMaIs OTpaHUYeHa TI0 00BEMY U COAEPIKHUT CITydaifHbIe OMIMOKN
M3MEpPEeHUI M pacdyeToB, YTO MPUBOANUT K CTATUCTHUYECKHUM ITOTPEIIHO-
CTSIM IapaMeTpPOB CXEeMbl MOIy4deHHs nporHosza. Ilpenckasanme xona
METEOPOJOTMUECKHUX 3JIEMEHTOB B T€UEHUE I1€PHUO0/ia 3a0/1arOBPEMEHHO-
CTH MIPOTHO3a HE MOXKET OBITh a0COIIOTHO TOYHBIM, M €TI0 MOTPEIIHOCTh
BO3pacTaeT MO Mepe YBEIMUYEHHs €ro MpoJOJKUTEIbHOCTH. B pesyinb-
TaTe MPOrHO3 JI000H XapaKTEPUCTUKHU PEYHOTO CTOKA COAEPKUT CIIy-
YyaifHple OIMMOKH, BEPOSITHBIM pa3Mep KOTOPBIX MOXKET OBITh BechbMa
3HaunTesieH. CpeaHee 3HAUEHHE KBajapara ATHUX OMIMOOK ONpeaenseT
MOTPEIIHOCTE MeToAuKU. OAHAKO WX paclpelesieHHe BEpOSITHOCTEH
MOKET OBITh Pa3IMYHBIM MPH OJWHAKOBOW MOTPEIIHOCTH MPOTHO3a, U
ero ciiefyeT Y4HUTHIBaTh MPHU UCIOJIb30BAHUM MPOTHO3a JUIS pPelIeHUs
Pa3NUYHBIX BOJOXO3SHCTBEHHBIX 3a1ad. TakuM 00pa3oM, BhIpaKeHHE
[IPOTHO3a B JETEPMHMHUPOBAHHOW (hopMe C yKazaHHEM OKHAAEMOI0
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3HAYEHHsI TIPOTHO3UPYEMON XapaKTEPUCTHKH PEYHOTO CTOKA JIOJDKHO
JIOTIONHSTHCST BRIPAKECHUEM IPOTHO3a B BEPOSITHOCTHOH (popMe ¢ yKa-
3aHUEM CBOWCTB paCIpEACNCHUs BEPOATHOCTEH HTOr0 OKUIAEMOTO
3HaveHus [28, 30, 35, 40, 46].

BepositTHOcTHast (hopMa BBIpaKEHHS TIPOTHO3a TIpeAycMaTpHBaeT

OIICHKY YCJIOBHOTO pacIipeiesieHus BeposaTHocTedl F(Y) oxumaemMoro

3HAYCHUSI XaPaKTEPUCTHKK PEYHOTO CTOKA Y B 3aBUCHMOCTH OT PacIio-
JaraeMoi K JIaTe€ COCTaBIIEHHs IPOTHO3a THUIAPOMETEOPOIOTHYECKON
WHPOPMAITUH, BKJIIOYAs TPEICKa3aHUE XO0J1a METCOPOJIOTHUCCKUX DJie-
MEHTOB B TCUCHHE TEPHOJa €T0 3a0JIATOBPEMEHHOCTH. DTO yCIIOBHOE
pacrpeenieHre BepOITHOCTEH MOXKET BBIPAXKATHCS C MOMOIBIO YCIIOB-

HOW IIJIOTHOCTH pacmperenieHus: BeposTHocTe f(Y), paBHOU mpomns-
BogHOU (yHKIMU F(Y), WM yCIOBHOW KpHWBOH 00eCreYeHHOCTH
Y(p), npencrapmstomieii oOpaTHy0 — (QYHKOHIO K  (YHKIHA

p =1-F (Y). BepoATHOCTHBIN TIPOTHO3 TIPUHSATO BBIPAXKaTh B CIEIY-
romux dopmax [5, 21].

@opma 1. Omnpenensercs yCIOBHAs KpuBas OOECIIEYEHHOCTH
}7(p) npu p = 10, 25, 50, 75, 90 %. B HeKoTOpHIX ciy4asx MOTYT

ObITH 00aBneHbl 3HaueHust p =5 % u p =95 %. Ecnu xpusas Y (p)
CTPOUTCS B rpaMuecKoM BHJE Ul BCEX 3HAUEHMH p , TO TaKOH IOJI-

HBIHA BapuaHT (HOpMBI | SIBIISIETCS OCHOBHBIM, OIPEICIISIOIUM BCE APY-
rue (OopMbI BEPOSTHOCTHOTO BBIPKEHHSI IPOTHO3A.

@Dopma 2. Onpenensiercst yCJIOBHAs BEPOSITHOCTh P monanaHus
OXHIAEMOIl XapaKTePUCTHKH PEYHOr0 CTOKa Y B 3aMaHHBIA OTPE30K
win uatepBan (a;b). Hampumep, peub MOXKET HWATH O BEPOSTHOCTH

HHU3KOIo, Cp€aHETO WM BBICOKOI'O IMPUTOKA BOJbI B BOJOXPAHHUIMIIEC
WK O BEPOATHOCTU OTHECCHUA MAKCHUMAJIBHBIX pPacxXxodo0B H ypOBHefI

BOJIbI K Pa3IMYHBIM KaTEropHsM OMacHOCTH. BepositHocTs P paBHa
pasHoctu F(b)—F(a). Ecnu BenmuunHa a paBHa —o0, To P ompene-

JIACT BEPOATHOCTH TOI'0, YTO OXHUAacMasd r'MApOJIOrndecKas XapakKTepu-
CTHUKA OKaKCTCA MCHBIIC HCKOTOPOI'0 KPUTUYCCKU OOJIBIIIOrO 3HAYCHUS

b. Ecnu Benmuuuna b paBHa + 00, To P onpenenser BEpOSTHOCTH
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TOTO, YTO OXHJaeMas THUIPOJIOTHYECKas XapaKTePUCTHKA OKaXeTCs
00JIbIlIE HEKOTOPOTO KPUTHIECKHA MAJIOTO 3HAYCHUS .
Dopma 3. Onpenensercs JIOBEPUTEIIbHBIN HWHTEpBaJ

Cp =(dp;bp), B KOTOPBIH OKHIaEMasi XapaKTEPUCTHKA PEYHOTO CTOKA
Y nomxna momajath ¢ 3aJJaHHOM BEPOATHOCTHIO P . ['paHMIIBI TAKOTO

UHTEpBaNA dp= Y (p)) u bp= Y (p,) omnpenensroIcs MO YCIOBHOH

KpUBOHOOECTIEYUeHHOCTH Y (p) mpu 3HAUCHHAX OOECIIEYEHHOCTH p, M
P, , s KOTOPBIX Pa3sHOCTh p, — p, PAaBHA 33JaHHOH BEPOATHOCTH P .
B wacTHOCTH, ecnu BeNMYMHA d, NPHHATA pPaBHOH —o, TO
I;P = ?(I—P). Ecmu Benmmunna [;P IPHUHITA PaBHOH +00, TO dp =
Y(P).

OrieHKa ONpaB/IbIBAEMOCTH METOIUKH TPOTHO3UPOBAHUS PEUHOTO
CTOKa TaKXke SBIsieTcs (GOPMOIl BEPOSITHOCTHOTO MPOTHO3MPOBAHUS, B

KOTOPOH B 3aBUCUMOCTH OT IIOJYYEHHOI'O IIPOrHo3a Y XapaKTepuCTH-

KH PEYHOr0 CTOKa Y OIIEHHWBAETCs BEPOSITHOCTH JOIYCTHMOMN OIMIMOKA
IPOrHO3a, T. €. MONAJaHus BEJUYMHEL ¥ B 0Tpe3ok [V -0, ;Y +05,.. 1.
B nocnenyromem takas popma BepOSTHOCTHOTO MPOTHO3a paccMaTpH-
BaThCs He OYyJIeT, T. K. €l OBUIH MOCBSIIIIEHBI TTIAaBbI 4 1 7.
HeoOxoumble Jis MOJTy4YeHHUs POTHO3a B BEPOSITHOCTHOM (hopme

¢dyaxmun F(Y), f(Y) wm Y (p) ONUCHIBAIOT BEPOATHBIE OTKIOHEHUS
0’)KMJIAEMbIX 3HAUEHUU XapaKTEpUCTUKH pEYHOro CToKa Y oT ee
YCIOBHOTO MaremaTtuieckoro oxunanus M (Y) B 3aBUCUMOCTH OT

pacronaraeMoil Ha 1aTy COCTaBJIEHMs IPOTHO3a THIPOMETEOPOJIOrHYe-
ckoil mHpopManuu. Eciau B 3aBHCUMOCTH OT 3TOH MH(OpMANUU orpe-

JIeTseTcsl Kakoe-Tu0o 3HaueHue Y, TO MaTeMaTUYeCKOe OXKUJaHUe
M[(Y—);)z] JIOCTUTAaeT MUHUMYMa MPU Y = ]\7[(Y) [15, 52]. Onnako
METOWKA TIOyYEeHUS TIPOTHO3a Y XapaKTEPUCTHKU PEYHOTO CTOKA Y
CTPOMUTCS TaKuM 0Opa3oM, 4TOObl MUHHMAJBbHOM ObLia ObI MOrpeli-
HOCTh mporHo3a V = M[(Y -Y )2]. CrenoBaTenbHO, OIpeaesieMblil
3TOM METOJMKON MPOTHO3 )7 SIBJIIETCSL  OLIEHKOW YCJIOBHOT'O MaTeMa-
THYECKOTO OXUaHus M (Y), a oleHKa yCIIOBHOTO pacIpeleleHus
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BEPOSITHOCTEW OKUJIAEMOM XapaKTEPUCTUKU PEUHOrO CTOKa Y JOJIKHA
OBITh OCHOBaHA HA aHAIIN3E JAHHBIX O BEPOSTHBIX 3HAUCHHSIX OIIUOKU
MPOTHO3a, BBIPAXKaeMOIl B TOM MJIM UHOM BUJIE.

W3znosxeHHBIE BHIINIE BHIBOJBI 0OOCHOBBIBAOT MMPABUIIA MOTYyYEHUS
BEPOATHOCTHOW (HOPMBI BBIPQKEHUS THUAPOJIIOTHYECKHX TPOTHO30B,
npexycMmarpuBaemble HacraBiennem mo ciryx0e mpornosos [21].

B nocnennue roapl pa3BUBaeTCS WHOW MOAXOJ K MOJYYEHHUIO Be-
POSITHOCTHBIX TIPOTHO30B XapaKTEPUCTHUK PEYHOTO CTOKA, OCHOBAHHBIH
Ha Pa3MUYHBIX BapHaHTaX METOJa AMHAMHKO-CTOXAaCTHYECKOTO MOJE-
JTUPOBAHUS MIPOLIECCOB (hopmupoBaHUS pedHoro CTOKa
[7,10, 17,19, 24, 36, 45, 47]. DT0oT moAXonA IpelHA3HAYEH AJIA CUTya-
LWH, KOTJIa HEOTPEAEIEHHOCTh X0Ja METEOPOJIOTHUECKUX DIIEMEHTOB B
TeYeHre Tepuojia 3a0JarOBPeMEHHOCTH MPOTHO3a M HEJ0CTATOYHBIN
y4eT MHBIX (PaKTOPOB (POPMHUPOBAHHS PEYHOTO CTOKA SIBIISIOTCS TJIaB-
HBIMH TIPUYMHAMH [TOTPENTHOCTH METOIUKHU MPOrHo3upoBanus. [10100-
HBIE CHUTYyallMl XapaKTepPHbI TPH TPOTHO3HPOBAHUU XapPaKTEPHUCTUK
PEYHOTO CTOKa € JJOCTATOYHO OOJBIION 3a0JIarOBPEMEHHOCTBIO, KOT/Aa
pOJIb HEYYTEHHBIX (DAKTOPOB, M B YaCTHOCTH IIOTOJHBIX YCJIOBUH, B
nepro/| 3a0JaroBpeMEeHHOCTH 3HAYUTENbHA, & TOYHOCTh METEOPOJIOTH-
YECKUX MPOrHO30B HEBEJIHKA.

B merogukax mONroCpoOvYHOro MPOTHO3UPOBAHMS XAPAKTEPUCTUK
TOJIOBOJTBSI, KOTOPBIE OCHOBAaHBI Ha WX (DM3MKO-CTATUCTHYECKUX 3aBH-
CHUMOCTSIX OT M3BECTHOTO K JaTe COCTABIIECHHS MPOTHO3a BEKTOpa Ipe-
JUKTOpOB X , OXKHJlaeMblid CIIOH OCaJKOB X 3a MEpUOJ TOJIOBOJbA
3aMEHSETCSl er0 CPEAHMM MHOTOJETHUM 3HaueHueM X [25]. B Takux
CIy4asiX TPOTHO3 XapaKTEPHUCTUKU TOJIOBOIbS Y MOYKHO OOO3HAYHTB,

KaK 17()?, X) . Mereoposnoruueckne HaOMIOACHNS 32 71 JIET MO3BOJISIOT
MOJYYHUTh PSII X, ,..., X, (PAKTHUECKUX 3HAYCHHUH HTHX ocaakoB. llox-
CTaBJSIsl STH 3HAYEHUS B HCIOJNB3YEMYIO METOJIUKOW 3aBUCHMOCTD,
MO>KHO TOJIyYHUTb PsiZi BEPOSITHBIX 3HAYEHUH NPOTHO3UPYEMOHN BEIMYH-
HBl ¥ (), X) eens ?(xn,X ). Ecnm HeompeneneHHOCTh CI0s1 0CaIKOB 3a
nepruo MoJIOBOAbA ABJIACTCA TJIaBHOM HpH‘IHHOfI MOrp€uIHoOCTU Ipo-
THO3a, TO OLIEHKA YCIIOBHOTO PaclpeeieHHs BepOITHOCTEH 0Ku1aeMo-
ro 3HAYEHHsI XapakTepUCTUKH Y B 3aBUCUMOCTH OT M3BECTHOTO K
JlaTe COCTABJICHUsI MPOTHO3a BEKTOpa MPEIUKTOPOB X MOXKeET OBbITh
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OCHOBaHa Ha CTaTUCTHYECKOM AHAIM3€E IMOJIYYEHHOTO Psiia BEPOSTHBIX
3HAYEHUN TPOTHO3UPYEMOM BEIUYHHBI.

B meroamkax NMpOrHO3MPOBAHHS XapaKTEPUCTUK PEYHOrO CTOKa,
KOTOpPbIC OCHOBAHBI Ha PAa3MUYHBIX (PU3UKO-MATEMaTHUECKUX MM KOH-
LENTyaJbHbIX MOJENSX €ro (pOpMUPOBAHUS, MOTYT OBITb BBIICIICHBI
BEKTOp NPEIUKTOPOB X M BEKTOpP Z , KOTOPBIH COJAEPKUT XapaKTEpU-
CTHKH XOJa METEOPOJIOIMYECKHUX DJIEMEHTOB B MepHOJ 3a0JaroBpeMeH-
HOCTH TIPOTHO3a M HEM3BECTEH K Jare ero coctaBieHus [7, 8, 9, 11, 14,
16, 20, 26,27, 38]. Monens ompenenseT XapaKTEPUCTUKY PEIHOTO

ctoka Y B Bune Y (X,Z) nns moboro 3HaueHus Bexktopa Z . [Ipu wmc-
MTOJIb30BAaHUM MHOTOJIETHUX METEOpPOJIOTHUYECKNX HAOMIOJIEHUA 3a 7
JA€T MOXKHO HONYy4YUTb P Z,,..., Z, (aKTHUECKUX 3HAUYEHUH 3TOro

BekTopa. lIpu MCrmonb30BaHMM CTOXACTHUECKOIO T'eHepaTropa MOTrObI
meroaoM Moune-Kapino MOXHO cMOAeNupoBaThb HCKYCCTBEHHBIA aH-
caM0JIb CLIEHApHEB XOJa METEOPOJOTMYECKHX >JIEMEHTOB B IIEPHUO[
3a0JIarOBPEMEHHOCTH NPOTHO3a Z|,..., Z, J000H NPOIOIKHUTEIbHO-

cTi. B wactHOCTH, onMcaHHAas BbIILIE MPOLEAYPa MOKET OBITH BBIMOJI-
HEHa C TIOMOIIbIO T'€HEPATOPOB TOTOABI, BXOJSIUX B (UIUKO-
Matemarnyeckyto mozaens VIBII PAH wunu B MHTErpupoBaHHBIN HH-
¢dopmaunonHo-moaenupyromuii kommieke ECOMAG [17, 47]. Iloa-
CTaBJIssl MCKYCCTBEHHbIE CLIEHAPHM XOAa METEOPOJOTHUECKUX 3JIEMEH-
TOB B KCIIONB3YyEMYI0 METOJMKOW MoJielib (HOPMHUPOBAHUSI PEUHOIO
CTOK2, MOKHO TIOJNyYUTh aHCaMOJIb BO3MOKHBIX 3HAYEHHUH MPOTHO3HU-

pyeMoll BeTMYHHBI Y (X,Z)),..., Y (X,Z,) . Ilporno3 xapakTepuCTUKU

PEYHOI0 CTOKa U €€ YCIOBHOE paclpelesieHHe BEPOSTHOCTEH MpU H3-
BECTHBIX K JIaT€ COCTABIIEHHUS MPOTHO3a IMPEIUKTOPaX MOTYT OMpeie-
JSITHCSL HA OCHOBE CTaTHCTUYECKOTO aHaJM3a MOJTYUYSHHOI0 aHcamMmOJIst ee
BO3MO’KHBIX 3HAUEHUH.

OnucaHHBIN BbIIIE TOAXO] K HOIY4YEHHIO BEPOATHOCTHBIX IPOTHO-
30B XapaKTEPUCTHK PEYHOTO CTOKA SIBIISIETCS 00OCHOBAHHBIM MPH YCIIO-
BHH, YTO HEONPEAEIECHHOCTb XOAAa METEOPOJIOTMYECKHX DJIEMEHTOB B
nepuof 3a01aroBpeMEHHOCTH IMPOTHO3a SIBJISETCS IVIABHOW NPUYMHON
MOTPEIIHOCTH MPOTHO3a. DTOT NoaxoJ Oyner >(QPeKTHBEH, eCiu s
MOJTy4YeHHUsT aHCaMOJIsi BO3MOYXHBIX 3HAYEHUI MPOTHO3UPYEMOH Xapak-
TEPUCTUKHA PEYHOI'O CTOKAa  HCIIOJIB3YETCsl CYLIECTBEHHO OOJIBIINI
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o0BeM mH(pOpMaIHU, YeM TOT, KOTOPBIH UCIOIB30BANICS MPH MTOCTPOE-
HUU METOJIUKH MPOrHosa. JlJis MOsICHEHHs JaHHOro ycioBus 3 dek-
THUBHOCTH 1I€1I€CO00pa3sHO PAacCMOTPETh CIEAYIOIIUI TeopeTHUeCKUit
puMep.

Ilpumep

[Ipeamnonoxum, 4T0 3aBUCUMOCTb MPOTHO3UPYEMOH BEJINYHMHBI Y
oT 00pa3yromux BEKTOp X TPETUKTOPOB W O0Opa3yrOIUX BEKTOp Z
XapaKTECPpUCTUK HCYUYTCHHBIX q)aKTOpOB, B YAaCTHOCTHU XapaKTECPHUCTHUK
X0/Ia METEOPOJIOTMYECKHUX JJIEMEHTOB B TEUEHHUE Iepruoja 3almarospe-
MEHHOCTH IPOTrHO3a, ONUCBHIBAECTCS JIMHEWHOM pPErpecCMOHHON Moje-
nb10. OHa BeIpakaeTcs: hopMyJIOi:

Y = ATO(X)+B"Y(Z) + €. (8.1)

Bektop ®(X) obpasoBaH k 3amaHHBIMH QYHKUUSIMH X , cCpean
KOTOPBIX HMMeEETCsi CBOOOJAHBIA uieH, 00ecreYrBaloUIMii OTCYTCTBHE
CUCTEMAaTUYeCKHX OIMUOOK mporHoza. Bektop W(Z) oOpazoBan m

3aaHHBIMK QyHKIMAMH Z . TpaHcroHupoBanHbie BekTophl 4’ u B’
o0pa3zoBaHbl MapamMeTpaMu Mojend. HeoqHO3HAuYHOCTh CBS3M MEXKIY
MIPOTHO3UPYEMOM BEIMYUHON Y U BekTopaMH X U Z XapakTepu3yeT
cayuaitnas BenmumHa &. OHa He 3aBUCHUT OT X W Z, TIOAYUHSICTCS

HOPMAaJIbHOMY PacIpe/IC/ICHUI0 BEPOSITHOCTEH ¢ HYJIEBBIM MaTeMaTHye-

CKMM OXHIAHHEM H OCTaTOuHOH mucmepcueii 6. Popmyma (2.2)
~2 9] 2

OTIpEIeNsieT COOTHOLICHNE MEXIy O, JUCIEPCHUEeH ¢~ MPOrHO3HUpYye-

MOU BEIIMYMHBI U MHOXECTBEHHBIM Ko3(duimeHToM Koppensuuu R
MEXy BEIUYMHOW Y ¥ KomMmnoHeHTamu BeKTopoB D(X) um Y(Z).

O1oT KOA((UIIUEHT MPEBOCXOTUT MHOKECTBEHHBIH KOA((OUITUEHTHI
KOppelsiluA R, MeXIy BeIMYMHOW Y W KOMIIOHEHTaMH BEKTOpa
D(X).

B npennonoxeHun HOPMAJIBHOCTH PaCHpENeieHus BEPOSATHOCTEN
KoMroHeHT Bektopa V(Z) ycioBHOe pacmpeseneHHe BeposITHOCTEH

0’KMJIA€MbIX 3HAYEHUH MPOTHO3UPYEMOM BEJIIMYUHBL Y MpU 3aJaHHOM
3HAYEHUH BEKTOpa X TaKXKe SBIAETCS HOPMAIbHBIM C MaTeMaTh4de-

ckum oxunanneM C’®(X) u aucnepcueit 02(1—R)2(). Bextop C
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BbIpaKaeTcs M3BECTHBIMU (opMyJamMyu MHOKECTBEHHOH JHMHEHHON
koppemsiiinu [13, 52, 55]. Ilpu oTcyTCTBHM KOPPENSAIIUN MEXITY BEKTO-
pamu O(X) u Y (Z) mapamerpuueckne BeKTOpsl 4 U C COBIAIAOT.

B npotuBHOM cityyae OHH OTIHYAIOTCS, T. K. BeKTop C OTpa)kaer Kop-
persiuio KoMnoHeHT Bektopa P (X) mexny coboil, ¢ BenuuuHoi ¥ n

¢ koMrmoHeHTamMu BekTtopa V(7). MckoMoe HOpMallbHOE pacIipesene-
HHE BEPOSITHOCTEH BENMUYMHBI Y MpHU 3aJaHHOM 3HAYE€HUU BeKTopa X
onpenensieTcss BeKTopoM C U BETUUYUHAMU o’ u R v

Bo3MoHBI 1Ba BapuaHTa OLEHKH 3TOTO YCIOBHOTO paclpene-
JICHUs C UCIOJIb30BAaHMEM MacCHBa JAaHHBIX, 0OPa30BAaHHOTO 71 3Ha-
YEeHUSIMH BEJIWYUHBI Y | COOTBETCTBYIOIIUMHU 3HAYCHUAMHN BEKTOPOB
XuZ.

1. Ecnn ncnonb30BaTh TONBKO JaHHBIE HAOMIOACHUH 3a MPOTHO3H-
pyemoil BenuuMHOM Y M KOMIIOHEHTaMH BEKTOpa MNPEIUKTOPOB X ,
oOpazytomumu BeIOOpKy (V;,X;) mpu i= 1,..., n, TO 10 3TOH BBIOOpKE
MOTYT OBITh MOJYYEHBI CTAHAAPTHBIC CTATUCTHYECKHE OLEHKH Iapa-

x £2 .
MeTpuueckoro Bekropa C , nucnepcuu (o )™ U kodpdunueHta R, .

[Iporuos xapakTepucTuku Y OIpenensercs B BUJE Y= (CH'D(X),a
BEPOSITHOCTHBIN MPOTHO3 ONPEAEISIETCS] HOPMAJIbHBIM paciipelesICHHeM
BEPOSITHOCTEH € MaTeMaTUYECKUM OXKUIAAHUEM Y= (CH'DX) u
mucnepeneit (o)’ [1-(Ry)*].

2. Ecnu 1OomoNHUTENbHO HCIIONB30BATh JaHHBIC HAONIOJCHUHN 3a
KOMIIOHEHTaM1 BekTopa Z , To 1o BeiOopke (Y;,X,,Z;) npu i=1,..., n

MOTYT OBITH IOJYYCHBI CTaHIAAPTHBIE CTAaTUCTUYECKHE OLECHKH BCEX
xapakrtepuctuk Mozenu (8.1): mapamerpudeckux BeKTOpoB A, B,

OCTATOUHOH JMCIIEPCHH G, MATEMATHUYECKHMX OXKHIAHHH KOMIIOHEHT
BekTopoB ®(X) n W (Z), ux nucnepcuii 1 K03pPHUINEHTOB KOPpEs-

UM Mexay HUMH. [lofcTaBisisi 3TH OIIGHKH B HM3BECTHBIE (HOPMYIIBI
MHOXECTBEHHOM JIMHEHHON KOPPENSIIUY, MOXHO IIOJYYUTh OLIEHKH

BekTopa C ¥ BEIMYWH o’ u R . OnHako HeoOXonuMO 00paTUTh

BHUMaHUE HAa OYEHb BAXXHOE OOCTOATENHCTBO: BHE 3aBUCHMOCTH OT
OTCYTCTBHS WJIM HAJH4YUS KOpPpemsnuu Mexay Bekropamu P(X) u
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Y(Z)>tn oneHkn OyIyT TOYHO TAaKUMHU Ke, KaKUMH OHU ObUIM OBl

MIOJTy4€HBI MPU MCIOIB30BaHUU NepBoro Bapuanta [13]. CrnenoBateins-
HO, TIPM HCIOJB30BAaHMM BTOPOTrO BapHaHTa OyJeT MOJydeHa Ta JKe
OLIEHKA YCJOBHOTO pAacHpeesieHnsi BEpOSTHOCTEH NpOrHO3UPYyEeMOi
BEJIMYMHBI TPU U3BECTHBIX K JaT€ COCTABIICHHUS IPOTHO3a MPEIUKTOPaXx.

Takum o00pa3oM, HCMONB30BaHHWE HH(POPMAMKM O HEYYTEHHBIX
(akTopax, U B YaCTHOCTH O XapaKTEPUCTHKAaX XOJda METEOpOJIOornye-
CKUX DJIEMEHTOB B TEUCHHME Iepuoja 3abaaroBpeMEHHOCTH IMPOTrHO3a
IIPU HOJIYYEHUHM BEPOSTHOCTHOIO MPOTHO3a XaPAKTEPUCTHKH PEUHOI'0
CTOKa MOYKET He JlaBaTh HUKakoro 3(ddexra, ecnu 3Ta HHOOpMAIUSL
BXOAUT B MAaCCHB [JAaHHBIX T'HIPOMETEOPOIOTHYECKUX HaOII0IeHNH,
HCIOJIb30BaHHbIN JUIsl IOCTPOEHHS METOJUKH IPOrHo3a. D PeKT moss-
JSIeTCSl 32 CYET MCIIONB30BAHUS JIOMOIHUTENbHOW MH(pOpMAIMKU O He-
YYTEHHBIX (paKTOpax.

B mocnenyromem paccMaTpuBarOTCsi METOJBI  BEPOSITHOCTHOTO
MIPOTHO3MPOBAHUSI XaPAKTEPUCTHK PEYHOTO CTOKA, KOTOPHIE B COOTBET-
ctBun ¢ HacraBnenuem 1o ciryx6e mporao3oB [21] ocHOBaHEI Ha CTa-
TUCTUYECKOM aHaJM3€e psijia OMIMOOK MPOBEPOYHBIX MPOTHO30B.

8.2. MeTO)_'[Ll MOJy4Y€eHUS BEPOATHOCTHOI'O IIPOTHO3a

JIns BBIMYCKaeMbIX OJMH pa3 B TOJ JOJITOCPOYHBIX WIH CpeIHe-
CPOYHBIX MPOTHO30B XapaKTEPUCTHK PEYHOTO CTOKA MOJY4YEHHBIE Ha
HE3aBHCHMOM WM Ha 3aBHCHMOM MaTepHalie pe3yJbTaTbl IPOBEPOU-
HBIX IIPOTHO30B 32 71 JIET 00pa3yloT psif, COCTOSIUMI M3 €XKErOAHBIX

(bakTHUECKUX 3HAYEHUI XapaKTePUCTUKHU CTOKAa Y; U IOJIYYEHHBIX 110

paccMaTpuBaeMO METOIMKE MPOTHO30B 171 npu i=1,.... n. I[IpeaBapu-
TeNbHAs MPOBEPKA CTATUCTHYECKH JTOCTOBEPHON aBTOKOPPEISIIUH Psijia
OIMOOK TPOBEPOYHBIX MPOTHO30B JIOJDKHA BBITIOTHITHCS C ITOMOIIBIO
M3JIOKEHHOTO B pazaene 2.1 kpurepus lluTmMeHa ¢ WCIOIb30BaHHEM
omnpezensemoii popmyoii (2.6) onenku r; xkoddduipeHTa Koppensun

Me)KI[y CMCKHBIMU YJICHAMH 3TOIO p;ma. HJ'ISI HOJIyT-IeHI/ISI OLCHKU V*
HOFpeHIHOCTI/I HpOI‘HO?:a JOJIDKHBI HMCIIOJIB30BAaThCs MCETOFBI, peKOMeH-
JIOBaHHBIC B pazaene 2.2.

JI1s1 KpaTKOCPOYHBIX MM CPEIHECPOUHBIX MPOTHO30B XapaKTepU-
CTHK PEYHOTO CTOKA MOJYYCHHBIC HA HE3aBUCHMOM WIIH HA 3aBHCUMOM
MaTepuase pe3ysibTaThl MPOBEPOYHBIX MMPOTHO30B 3a 7 JIET 00pa3yroT
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PAA, COCTOSIIUI M3 €XKEeTHEBHBIX (DAaKTUYECKMX 3HAYEHUN XapaKTepH-
CTUKM CTOKa Y;(f) ¥ IOJy4eHHBIX IO PAacCMaTPUBAEMON METOJUKE

MPOTHO30B I?}(t) IUI1 BCeX CyTOK ¢ = 1, ..., T, IIPOrHO3MPYEMOroO Iie-

puona Kaxaoro roga mpu i= l,... n. OO0Imee YUCIO MTPOBEPOUHBIX
nporuo3oB N paBHO cymMMme 1; +...+7, 3a BeIYeTOM NpommycKoB. IIpen-

BapuTCiibHass NPOBEPKa HaJIUYUA CTATUCTUUYCCKU I[OCTOBepHOﬁ aBTO-
KOppeIsiiy psijia OUIHOOK MPOBEPOYHBIX MPOTHO30B JOJDKHA BBITIOJN-
HATHCS C TTOMOIIBIO M3JIOKEHHOTO B pasnene 2.1 kpurepus [lutmena c
UCTIONb30BaHNUEM ompenensieMoi ¢popmyioit (5.1) ouenku 7, k03pdu-

IIMEHTa KOPPEISIHA MEXKIy OIMOKAaMH IPOTHO3a 32 CMEXKHBIC CYTKH.
Jisi OLleHKM TOTPEeIIHOCTH MPOTHO3a JOJDKHBI HCIIOJIB30BaThCs METO-
JIbl, PEKOMEHJOBaHHbIE B pazjene 5.2.

B nocnenyromiem paccMaTpuBaroTcs 00IIUe IPaBUIIa TOIYyYSHUS U
aHanM3a BEPOSTHOCTHOM (hOPMBI BBHIITyCKa IPOTHO30B JIF000H 3abiaro-
BPEMEHHOCTH. B CBSI3M ¢ 3THM JJIs1 KPaTKOCPOUHBIX HMJIM CPEIHECPOU-
HBIX ITPOTHO30B HE OYy/IET MCIOJIB30BATHCS JBOMHAS MHICKCAIHS C yKa-
3aHMEM CYTOK { W HOMepa roga i, a OyleT yKas3bIBaThCs JIMIIb HOMEP
MIPOBEPOYHOTO MPOTHO3a B O0HIEM psmy, KaK Ui JONTOCPOYHBIX U
CPEAHECPOUYHBIX MPOrHO30B, BHITyCKaeMbIX pa3 B rof. Ilpu stom mmnHa
TaKOTO psJia TaKxke OyaeT 0003HaUaThCss OYKBOH 7 .

Takum o0pa3om, B KauecTBE MCXOIHOW WH(GOPMAIMH paccMaTpH-
BaeTCs NOJYyYEHHBI HAa HE3aBUCHMOM HWJIM Ha 3aBHCHMOM MaTepualie

pan (Y,,Y)),...,(Y,,Y,). Hcnonb3oBanue TOIbKO 3TOH HH(OpMAIMU
OCHOBBIBAETCSI HA BIIOJHE €CTECTBEHHOM MPEANOIOKEHHH O TOM, YTO

IIpYU [OJIyYEHUU IIPOrHO3a Y XapaKTEpUCTUKU PEYHOro CTOKa Y yure-
Ha TIPaKTUYECKH BCs pacriojiaraeMas THIpPOMETeOpOIorHyecKkasl HH-
(hopmarus 00 OKHJaeMBIX 3HAUEHUSIX 3TOM XapakTepuctuku. Cienona-
TENbHO, WCKOMOE YCIOBHOE pacmpeselieHue BepositHocTelr F(Y)
OKMJAEMOTO 3HAYEeHHs XapaKTePUCTUKH PEYHOTO CTOKa Y  JIOJMIKHO
OINPENETATHCS B 3aBUCHMOCTH OT €€ MPOrHo3a Y 1o paccMaTpuBaeMOn
METOJTHKE.

Jlns nmomydeHHs BEpOSITHOCTHOTO MPOTHO3a XapaKTEPUCTUKH ped-
HOTO CTOKa Ha OCHOBE Y€ MMEIOIEHCs METOJUKN €€ MPOrHO3UpOBa-
HUSL B OOBIYHOHN JETEPMUHUPOBAHHON (OpPME PEKOMEHIYIOTCS CIIEIy-
OII[UE METOIBI.
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Memoo 1

MeTo OCHOBaH Ha JBYX NPEANONOKEHHSAX:
1) ommOku mnporHoza o; =Y, —Y, NOAYUHAIOTCA HOPMAJIbHOMY

1
pacIpeneneHuI0 BEPOSTHOCTEN C HYJIEBBIM MAaTEMAaTHYECKUM 0>KHJIaHU-
€M U MOCTOSTHHOM JHCIepCUEl, paBHOW MOTPEIIHOCTH METOIUKH IPO-
THO3UPOBaHUS V|
2) craTucTUYecKas 3aBUCHMOCTb MEX/y OIIMOKaMH IPOTHO3a O; U

€ro 3HaYEHUsIMU Y, OTCYTCTBYET.

1
Jnst o6ocHOBaHUS TEPBOTO TIPEANOJOKEHHUS PEKOMEHIYeTCs
HCIIONIB30BaTh CTaTUCTUYECKUN kputepuii coryacus Ilupcona, nsnara-
eMBII B CJIEJYIOIIEM pa3zene. Bropoe mpemnoioxkeHne 000CHOBBIBACT-

Cs OTCYTCTBHEM CTATUCTHUYECKH JOCTOBEPHON KOPPEIALUH MEXKIY
BEJIMYMHAMU |5i| u Y,, ¥ 1npoBepsAeTcs C IOMOIUBI0 U3JI0KEHHOI'O B

pasnmene 2.1 kpurepus [Tutmena.

OreHKH yCIIOBHOHM (YHKIMH pactpeaeieHus] BEpOsITHOCTEH F )
U YCIIOBHOW KPUBOU 00ECHEUYEHHOCTH Y (p) okHMImaeMoro 3HaYCHUS
XapaKTePUCTUKU PEYHOro CTOKa ) B 3aBUCHMOCTH OT €€ NPOrHO3a
Y OMNpeesOTCS POPMYyIaMHU:

Fony ol =, (8.2)
i
T (p) =T+ 1(p) . (8.3)
B stux dopmynax ucnosb3yercst GyHkius Jlamaca
d(x) = L )Jce_uzzdu (8.4)
NN '

Y COOTBETCTBYIOIIAs el KpuBas obecriedeHHOCTH f(p). O0e QpyHKIHMN

OMPEICISIOTCS  JIOCTYIHBIMUA KOMIIBIOTEPHBIMU [IPOrpaMMaMK  HJIH
Ta0JUIAMK, COJICPKAIIMMUCS BO MHOTUX IyOJHMKAIMSIX 1O TCOPHH
BeposiTHOCTEH [8, 12, 52, 55].
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Memoo 2

Merton ucnons3yer otHoweHue &; =Y, /Y, GakTuuecknx 3Ha4YEHUH
Y, x nx nporuosam Y;, ¥ OCHOBaH Ha JIByX IPEAINOJI0KEHHAX:

1) orHOCcuTenbHBIC ommbKK npornosa &, —1= (¥; -Y;)/Y, noxuu-

HAIOTCSI HOPMAJIbHOMY PACIpPEC/ICHUI0 BEPOITHOCTEH € HYJIEBBIM Ma-
TEeMaTUYECKUM OXKHJIAHUEM U TOCTOSHHOW JUCTepCcHel, paBHOU IO-
TPEIIHOCTH METOJUKH MPOTHO3UPOBAHUSA Vg NPy  UCIOJIb30BAHUU

OTHOCHUTEILHEIX OIIHOOK IIpOryo3a;
2) CTAaTUCTUYCCKAA 3aBUCUMOCTb MCKAY OTHOCHUTCIbHBIMU OIIHO-
KaMu IpoTrHOo3a ¢&; —1 m ero 3HaueHUSAMH Y, OTCYTCTBYCT.

1

*
B 3aBucumocTu ot 3a6JIaFOBpeMCHHOCTI/I IIPOrHo3a OLCHKa Vg 10~

T'pCIIHOCTH Vg OOJDKHA ONPEACIIATHECA IO COACPXKAINUMCA B pa3aciax

2.2 unu 5.2 popmynam, B KOTOPBIX pa3HOCTb Y; —Y; clielyeT 3aMEHHUTh

OTHOCHUTeNbHOU omubkoi mporuoza (Y; —Y;)/Y,. Jna obGocHoBaHMs

NEpBOro MNpeArnoJIOKCHUA PEKOMEHIAYCTCA HCIOJb30BaTh CTATUCTHUYC-
CKUH KpI/ITepl/Iﬁ corjacus HI/IpCOHa, H3j1aracMblil B CJICAYIOLICM pa3ac-
JIe. BTOpOQ IIPEATIOJIOXKEHNEC 000CHOBBIBACTCS OTCYTCTBUEM CTATHUCTU-

YECKU JIOCTOBEPHON KOPpEISLUU MEXAY BEIUYMHAMU |gi —1| nlYY u

MPOBEPSETCS C TOMOIIBI H3JI0KEHHOTOo B pazjene 2.1  kpurepus
IIut™mena.

O1eHKY yCIIOBHOW (DYHKIIMU PACIPE/ICIICHUS] BEPOSITHOCTEH F (Y)
U YCIIOBHOH KPHUBOW 00ECIEYEHHOCTH Y (p) oxkHMImaeMoro 3Hau€HUSA
XapaKTEPUCTUKU PEYHOTO0 CTOKa Y B 3aBUCUMOCTH OT €€ IpOrHosa
Y OTPENICISIOTCS POPMYJIaMHU:

F(Y)=d(——), (8.5
Y /V;
Y'(p)= Y+Y V;t(p). (8.6)
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Memoo 3

Meton ucmonb3yeT OMMOKHA MPOrHO3a HATYPaJIbHBIX JIorapu(MoB
0XMIAaeMOIl XapaKTepUCTHKU peyHoro croka Ing, =InY, —InY;, n oc-

HOBaH Ha ABYX NPCAINOJIOKCHUAX:
1) omnOku Iné&, NOAUUHSIOTCS HOPMAIBHOMY PACIpPECICHUIO Be-

pOS[THOCTGﬁ C HYJCBBIM MaTEMAaTUYCCKUM OXHJIAHUEM U MOCTOSTHHOM

JIMCTIEpCHUEN, paBHOM MOTPEITHOCTH MPOTHO3a V1 morapudmMa xapak-
ne

TEPUCTUKU PEYHOI'0 CTOKA;

2) crarucTuyeckas 3aBHCUMOCTb Mexay ommbOkamu InY, —InY,
TaKOro POTHO3a U €ro 3HaueHUAMH InY, oTCyTCTBYyeT.
£
B 3aBucuMocTH OT 3a0J1arOBPEMEHHOCTHU IIPOTHO3a OLICHKA 4
ne

NOTpeIIHOCTHU Vlng OOJIKHA ONpEeACIATbhCA MO COACPIKAUIUMCA B

paznenax 2.2 nim 5.2 hopMynaM, B KOTOPBIX Pa3HOCTH Y, — Y, cienyer

1 1
3aMeHuTh ommOKkoi InY, —InY,. JIng oOocHOBaHMS MEPBOrO HPEAIO-

JIOKEHHsI PEKOMEHAYETCSl HWCIOJIh30BATh CTATUCTHYECKUN KpPUTEPHUN
cornacus [Iupcona, u3naraemelil B cieayonieM pasjeine. Bropoe npen-
0JIO’)KEHUE OOOCHOBBIBACTCS OTCYTCTBHUEM CTATUCTHUYECKU JIOCTOBEP-

HOW KOpPEJSIIMU MEXIy BeIMYuHamu |Ing,; | u lnz U TIpOBEpSIETCS C
ITOMOIIBIO M3JI0KEHHOTO B pazzaene 2.1 kpurepus [lntmena.

OueHKU yCIIOBHOM (YyHKLMH pacupeneieHus] BEpOsITHOCTEH F )
Y yCIOBHOW KPHUBOW 00eCNeYeHHOCTH Y (p) okmmaeMoro 3HAYCHHUS
XapaKTEPUCTUKU PEYHOro CTOKa Y B 3aBUCHMOCTH OT €€ IPOrHO3a
Y onpeaensores dbopmynamu:

Fry = od™ 200 (87)
v Vlne
V'(p) = Yexpl 1y, (p)). (8.8)
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HopmanbHoe pacmipezienieHre BepOSITHOCTEH sl OITMOOK TIPOTHO3a
gorapuMOB  OXHZAEMON  XapaKTEpPUCTHUKH  PEYHOTO  CTOKa

Ing; =InY, —InY,; o3nauaer norapuMuueckn HOpPMAJIbHOE paclpejie-

JIEHUEC JUIsl OTHOLICHUS &, (1)3.KTI/I‘I€CKI/IX 3HauYeHUU Y, K uUx IIpOrHo3am

i
Y,. Oro nByxmapameTpHuyecKoe paclpeeleHUe HAIUIO LIMPOKOEe IpH-
MEHEHHue, Oyarogapst CBOel MpoCTOTe M CIOCOOHOCTH OMMCHIBATH CITY-
YaiiHyI0 M3MEHYHMBOCTh MHOTHX XapaKTEPUCTHK THIPOMETEOPOTIOrnYe-
CKUX Xxapakrtepuctuk [2, 15, 24, 36, 45, 52, 55]. Ilpu Oombiux
3HAYEHUS X OTHOMICHUS KO3()(PHULUUEHTOB AaCHMMETPUU U BapHaluu
CS/CV>3 OHO TPAKTUYECKHU COBIMAJAET C HUCIOJb3yeMbIM B OTeue-

CTBEHHBIX PacyeTax PeyHOro CTOKa TPeXHapaMeTpUYecKUM raMMa pac-
npenenenneM Kpunkxoro — Menkens [2, 22]. DTo neMOHCTpHpYET
Tab. 8.1, B KOTOpOI TOMEIIEHBI KOOPAWHATHI KPUBBIX 00ECTICUeHHOCTH
000ouX pacmpeneneHui s Pa3IMIHbIX 3HAYCHUN CV u CS /CV .

Tabnuya 8.1
KoopauHaTsl KPUBBIX 00€CHEeYEHHOCTH JIOrapu(pMUIECKH HOPMAJILHOI0
U TPEXNapaMeTPHYECKOro raMmmMa pacnpeaejeHust BEposiTHOCTE

1| s ]10]30]50][7 ]9 [o95]9

Cv =1; CS/CV =4
Jlor. HOopMmalibHOE 49012,7812,05{1,09|0,710,46 0,24 0,18 {0,10
Kpwunkoro — Menkens (4,91 2,78 12,05(1,10(0,71 {0,46|0,24 0,18 (0,10
CV =0,5; Cs /C =3 (m1s 70r. HOPMAILHOTO Cs /CV =3,25)

\4

OO0ecrieueHHOCTD, %

Jlor. HopMaibHOE 1,5511,36 (1,261 1,09]0,98|0,88(0,76 0,71 | 0,62
Kpuukoro — Menkens | 1,55 1,36 | 1,26 | 1,09 | 0,98 | 0,88 | 0,76 | 0,71 | 0,62

Memoo 4
Meron ucnonezyer otHomeHue &; =Y;/Y, dakTudeckux 3Haue-

Huil Y, K UX nporHo3aM Y, ¥ OCHOBAH Ha JABYX IPEIIIOI0KECHHAX:
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1) BenmuuHbl &; =Y,/Y, TNOMUMHAIOTCS TpeXIapamMeTpUIecKOMy
raMMma pacrpe/ieleHuI0 ¢ PaBHBIM EAMHUIIE MAaTeMaTHYeCKUM OXKHa-
HHeM U Kodpduunentom Bapuatmun C = 'V o

v

2) cTaTUCTUYECKas 3aBHUCUMOCTb MEXKIy OTHOCHTEJILHBIMHU OIINO-
KaMHM IIPOTHO3a &; —1 W ero 3Ha4eHHusIMU Y, OTCYTCTBYET.

1

B zaBucumoctu ot 38.6J'IaFOBp€MCHHOCTI/I IIpOrso3a OIl€HKa

* *
C =,/V€ HOIPENIHOCTH Vo JOJIKHA ONpENeNsAThCs IO COAepiKa-
v

mMes B paznenax 2.2 wim 5.2 ¢dopmynam, B KOTOPBIX pa3HOCTh Y, —Y,

1 L

CIIelyeT 3aMEHHTh OTHOCHTENIbHOH ommOkoi mpornosza (Y, —Y;)/Y;.
* *

Onenka C /C otHomeHUs K03()(PHUIIMEHTOB aCHMMETPUHU U BaprUalluu
s \4

JOJKHA OMPEIENSIThCS METONAaMU, M3JlaraéMbIMU B HOopMaTuBax [22].
Jis 000CHOBaHUS TIEPBOTO TPEATIONOKEHNS PEKOMEHIYETCS HCIIOINb-
30BaTh M3J1araéMblil HM)KE CTATUCTUYECKUU Kputepuil coryacus I[lup-
coHa. Bropoe mpennonoxeHne 0OOCHOBBIBACTCS OTCYTCTBUEM CTaTH-

CTUYECKHU JOCTOBEPHON KOPPEISLUN MEXKIY BEIMYMHAMU |g,. —1| ny,

U TOPOBEPSICTCS ¢ MOMOMIbIO M3JIOXKEHHOrO B paszaene 2.1 kpurepus
ITnt™meHa.

OI1eHKY YCIIOBHOW (DYHKIIMU PACIIPE/ICIICHUS] BEPOSITHOCTEH F (Y)
U YCIIOBHOW KPHUBOU 00ECHEUYEHHOCTH Y (p) oXkHMImaeMoro 3HAUYCHUS
XapaKTEPUCTUKU PEYHOTO CTOKAa Y B 3aBHUCHUMOCTH OT €€ IpPOrHosa
Y OTIpENEeISIIOTCS (hOpMyIaMu:

] Y * * *

F(0) = F,(5.C.Cl/C)), (8.9)

Vi(p) = YK (p.C,.CI/C)). (8.10)
OyHKIUS HOPMHUPOBAHHOI'O raMma pacupeneneHus

Fy(x,C ,C /C ) wm cooTBeTCcTBYyIOmas el KpuBas 00eCNeYeHHOCTH
v ) v

K]/ (p,C ,C /C )ompenenstorcs  JOCTYIMHBIMH  KOMIBIOTEPHBIMH
v ) 4
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IporpaMMamM# WM TaOJIMIAMH, COJEpPKAIMUMHUCS B MyOIMKaIUAX IO
pacdeTam peuHoro cToka [5, 22, 24].

8.3. IIpoBepka BepOSITHOCTHBIX MPOTHO30B PEYHOI0 CTOKA

B 3aBucumocTH OoT MeToJa MOJIyYeHHs BEPOSITHOCTHOI'O IPOTHO3a
XapaKTePUCTUKU PEYHOTO CTOKA M (DOPMBI €r0 BBIPAKEHHSI PEKOMEH-
JYIOTCS CIEIyIOIINE PaBUia €ro IpOBEPKH.

Ilpoeepxa popmut 1 éepoamuocmuozo npozuosa

dopma 1 mpenycMarpuBaeT OICHKY YCIOBHOM KpUBOHM oOecrieueH-
HOCTH Y (p) OXHMIAeMOTOo 3HAYEHHs XapaKTEPUCTHKH PEYHOTO CTOKA
Y B 3aBHCUMOCTH OT €€ MporHo3a Y 1o paccMaTpuBaeMOW METOJUKE.

OfHako METOJbl CTATUCTHUYECKOTO aHalli3a OPUEHTUPOBAHBI HA IPO-
BEPKY OOOCHOBAaHHOCTH M TOYHOCTH OIPEIEICHUS 3KBUBAJECHTHON

KpuBOH Y (p) ycnoBHOH (yHKIMH pacnpenesicHus BEpOsSTHOCTEH

F (Y) . [TorTOMy B mOCTEAYIOMIEM Peyb UACT O IPOBEPKE COOTBETCTBUSA
MEXJ1y OIICHKOW YCJIIOBHOW (DYHKIIMHM pAaCIpPEIe/ICHUs BEPOSITHOCTEH
F'(Y) u PSIOM TIPOBEPOUYHBIX MPOTHO30B (Yl,?l) yeus (Yn,?n) C MOMO-
LIbI0 CTATUCTHYECKUX KPUTEPHEB COTIIACHS.

JInist epBBIX TPEX METOOB TOITYYEHHS OLCHKH F'(Y) MpOBEpKa

(opmbl 1 MOXKeT OBITh CBEJEHA K IIPOBEPKE CTATHUCTUUECKON TMIIOTE3bI
0 IPHHAAJIEKHOCTH HEKOTOPOro psna X, ,..., X, K HOpMaJIbHOMY pac-

MIPEJCNICHUIO0 BEPOSITHOCTEH ¢ paBHBIM HYJIIO MaTeMaTHYeCKUM OXKHza-
HUEM, paBHOW eIMHUIE IuCTiepcueil u onpeaenseMon dhopmyroii (8.4)
¢ynkuueit pacnpeneneans P(x) .

IIpu ncnonp3oBanuy MeToa 1 BeMYMHA X; paBHA:

x, = it (8.11)

[Ipu ucnonb30BaHUM METOAA 2 BENUYMHA X; PABHA!
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Y -V
x, =1L, (8.12)
Y.V
E
[Ipu ncnons30BaHNM METOAA 3 BETMUIMHA X; paBHa:
InY —InY,
., = u. (8.13)

\ Vln &

[Ipu mcnonszoBannu mMetona 4 mpoBepka (Gopmbel 1 MOXKET OBITH
CBEJIcHA K MPOBEPKE CTATHCTUYECKON THIOTE3bl O MPUHAIJICKHOCTH
psina 3HaueHuil x; =Y,/ 171 K TpexImapaMeTpuuecKOMy raMmMa pacrpeze-
JICHUIO C PaBHBIM €IUHHIIC MATEMAaTUYCCKUM OKHUJAHUEM U (yHKIHeH
pacnpeziesieHus! BEpOSITHOCTEN Fy ({, C; , C; / C;) .

Hcnonb3oBaHue CTATHCTHYECKUX KPUTEPUEB COTIACHS JIJISI TPO-
o ~%
BEPKH COOTBETCTBUSI MEKAy oueHkod (yHkumu F (¥) u pspom mpo-

BEPOYHBIX MPOTHO30B IMPEIyCMAaTPUBAET yYeT YHCIa 71 TapaMeTpoB,
npeaBapuTeiibHasd OEHKAa KOTOPBIX HeO6XOZII/IMa JJIA TIOJTYyYCHHSA OLICH-
ki F° Y).

Ecnu pan npoBepOYHBIX TPOTHO30B MOJIYYEH HA HE3aBUCUMOM Ma-
TepUajc, TO I NEPBLIX TPEX METOA0B YHUCJIO m = 1, a 1 4Y€TBEPTOTO
METOJAA YuCIo m = 2.

Ecau psa npoBepOYHBIX IPOTHO30B MOJIYYEH HA 3aBUCHMOM MaTe-
puaie, TO HEOOXOIUMO JIOTIOJIHUTENBHO YYEeCTh YHCIO k TapamMeTpos,
npe€aBapuTEIbHas OLCHKA KOTOPBIX IMPOMU3BEACHA IPU IMOJTYYCHUH HUC-
MIOJIb3yEMOW METOAUKU MPOrHo3upoBanus. [IoaTomy Juist mepBbIX Tpex
METOJOB YHCIIO m = k + 1, a A7 4eTBEPTOTO METOAa YUCIO m = k + 2.

[Ipu mpoBepke METOJIMKM Ha 3aBHCHMOM MaTepuaje U MPHU J[0CTa-
TOYHO GONBIIOM COOTHOMEH:H Mm/n > 1/15 MesxTy uMcIoM OleHEHHBIX

mapaMeTpoB 71 W JUIMHOW psiia TIPOBEPOYHBIX MPOTHO30B 7 CIIEAYET
MIPUMEHATH KpuTepuii cornacus [Tupcona [6, 12].

Bcs  umcimoBas  och  pa3OmBaeTcs Ha [ HMHTEpBAJIOB
(ag;a,),....,(a;y;a;) Ipu a, =—0 U a; =+00.
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Uucno wuHTEpBaNOB [ pEKOMEHAyeTcs Oparb B Tpenenax oT

2/5 2/5

(n—m)""” mo 2(n—m)~"".

WuTepBanbl pekoMeHayeTcss OpaTh TAKMMH, YTOOBI BCE THIIOTETH-
YECKHE BEPOSTHOCTU p,; TOIMAJAHMS B KaX/Abl HHTEPBAI ObLIM IpH-
OJIM3UTENBHO OJIMHAKOBBI U PaBHBI 1// .

Jl1sl MepBBIX TPEX METONOB THIIOTETHYECKHE BEPOSTHOCTH P,
MomajaHisl B KAKABIA  HWHTEpBA]l  33Jal0TCI  Pa3HOCTHIO
O(a;)-D(a; ).

JIJist 4eTBEPTOro METO/Ia aHATIOTHYHbBIE THITOTETHYECKHE BEPOSTHO-
CTH BBIYUCIISIFOTCS 110 POpMYyJIe:

Cl.C/C). (8.14)

* * *
Po; = F,(@;,C,.CL/C)~F (ay,
.
ITo pany Xx,...,X, BBIYHUCIAIOTCS OTHOCHUTCIbHBIC YaCTOTBL p]- I10-

MaJaHus B KAKJbI HHTEPBAI.
[Ipu ypoBHE 3HAYMMOCTH KpUTEpHsI (BEPOATHOCTH OTBEPIHYTh
BEPHYIO TUTIOTE3Y) O MPOBEPKY KaXkIOTO M3 YEThIPEX BApUAHTOB OIICH-

o o ~x
KM ycJIOBHOW (YHKUMH pacrpeneneHus BepositHoctedl F (Y) cnemyer
MIPU3HATH YCIEIIHOM, €CIIH BIMOIHICTCS HEPABEHCTBO:

* 2
U2 _ I’lzl:(pj _pOj)

Jj=1 Poj

<AL (@) (8.15)

rae y;,,;(0) — KBAaHTHIIb XH-KBAJpaT paclpe/IeNeHns BEPOATHOCTE! ¢
YHCIIOM CTeneHed cBoOOAbI /[ —m —1, COOTBETCTBYIONIHH BEPOSITHOCTH
npesbiienns o [12]. Ilpu a =5 % 3nauenus Xlz—m—l (o) mpuBeneHbI B

tabm. 8.2 [6].
Tabauya 8.2

Kpuruyeckune 3HaYeHUs X127m71 (o) mpu @0 =5 %

[-m—1 1 2 3 4 5 6 7 8 9 10

w2, (o) | 3,84 (599781949 [11,07]12,59(14,10[15,51|16,92|18,31
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Kax ysxe GBIIO OTMEUEHO B IJIaBE 5, T METOIMK KPaTKOCPOYHOTO
WIJTH CPEIHECPOYHOTO TIPOTHO3MPOBAHHS PEYHOTO CTOKA MOKET HabIIo-
JaThCsl CTATHCTUYECKU JIOCTOBEPHAs KOPPENSAIHsS MEXKIY OIIHMOKaMu
TIPOTHO3a 32 CMEXKHBIE CYTKM. B MOMOGHBIX CTyyasx MpH MCTIOIb30Ba-
HHM PACCMOTPEHHOTO BBIIIE U BCEX MOCHEMYIONIUX KPUTEPHUEB PEKO-
MCHAYCTCA HCIIOJIBb30BaThb HE BECh PAA MPOBCPOYHBIX IMPOrHO30B, a
OCTaBNIATH B HEM JMIIb 4IEHHI, yJAaleHHBIE Ha 2—4 CyTOK, COKpamias
[IpU 3TOM €ro JUIMHY B 2—4 pa3a.

[Ipy mpoBepKe METOJAWKU HA HE3aBUCHMOM MaTepHalic WK MPU
JIOCTATOYHO MANOM coOTHOmeHHH m/n > 1/15 Mexty 4ucioM oneHeH-

HBIX [IapaMETPOB /71 W [UIMHOU psiAa IPOBEPOYHBIX IIPOTHO30B 7 Clle-
JlyeT NpUMEHATh Kputepuid cornacus Kpamepa — Muzeca — CmupHoBa

[6, 12].

[Ipy ncnoabp30BaHUM MEPBBIX TPEX METOAOB HEOOXOIUMO MEperTH
K BenmuuHam z; = O(x;).

[Ipu wcroNb30BaHUU YETBEPTOrO METOa HEOOXOANMO TMepelTH K
BEJIMYMHAM Z; =F7 (x;, C:, C: /C:) .

IIpn ypoBHE 3HAUMMOCTH KPHUTEPHA 0. MPOBEPKY KaKIOro M3 ye-
THIPEX BapUAHTOB OIIEHKH YCIIOBHOW (DYHKIMH pacrpelielieHHs Bepo-
sTHOCTEH *(Y ) crieayeT NpPU3HATH YCIEHIHOM, €CIIM BBITOIHIETCS

HEpaBEHCTBO:
1 U 2i—1
2 2 2
o =—+) (z,,— )" <o (a), (8.16)
12n Zl @ 2n
€ Z) — WICH PAHXHUPOBAHHOTO Psifa () <...<z,), a o’ (o) — KBaH-

TWIb paclpeleieHus MTaHHOTO KPUTEPHs, OIpenesseMblii Tadm. 8.3
[6, 12].
Tabnuya 8.3
Kpurnuyeckne 3HaAYeHUs o’ (o) mpu pasIHYHBIX YPOBHSIX

3HAYUMOCTH O

o, % 1 2,5 5 10

o’ (a) 0,74 0,58 0,46 0,34
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IIposepka popmut 2 eepoamnocmnozo npoznosa

®opMma 2 mnpeaycMaTpUBAET OLIEHKY YCIOBHOH BEPOATHOCTH P
MOMNaJIaHusT 0KUJAEMON XapaKTEePUCTUKU PEUYHOro0 CTOKa Y B HEKUU

3aJlaHHBIA UHTEpBaI (@;b) B 3aBUCMMOCTH OT €€ IMPOTHO3a Y o pac-
cMatpuBaeMoil Mmetonuke. OLEHKa 3TOM BEPOATHOCTH P’ paBHa pa3HO-
ctu F “(b) —F "(a). s 4eHOB psJa IPOBEPOUHBIX HPOTHO30B (Yi,ﬁ)
yCIoBHAsT (DYHKIHSI pacrpenesieHus BEPOITHOCTEH F (Y) oxumaembIx

v ~% ~
3HaueHuil Y; u ee ouenka I (Y) 3aBUCAT OT UX IPOrHo3a Y;, IO3TOMY

1
~ x

YCIIOBHYIO BEPOSITHOCTh P U ee oleHKy P ynoOHee 0003HAUNTh, KaK

~ . o~
P(Y)) u P (Y)).

Hus  dopMbl 2 mpoBepsiETCST  COOTBETCTBUE  BEPOSTHOCTEH

* =5 * =5 o o
P (Y),..., P (Y,) nmeromemycs pany (,.,Y)),..., (¥,,Y,) nposepou-
HBIX TMPOrHO30B. llpu Takoil mpoBepke HEOOXOJMMO HCIOIH30BATH
WHIUKATOP [;, KOTOPBIA paBeH €IUHMIE, €CIIM BEJIMYMHA Y, Tomagaer
B uHTepBan (a;b), U paBeH HyJIO B IPOTUBHOM citydyae. MHaukaTop I,
SIBJISIETCSL AUCKPETHOM CIy4YallHOM BEJIMYMHOM, NMPUHUMAIOLIEH 3Ha4de-

Hue 0 ¢ BEpOATHOCTHIO 1—P()7i ) u 3HaueHue | ¢ BEPOSTHOCTHIO P(IZ.).
Ee maremarmyeckoe OXHIaHHE PaBHO P(z ), a Jaucrepcus paBHa
P(Z )[1—P()7,. )]. Ilpu mpaBWIIBHOW cXeMe TOJIY4YCHHS OICHKH P*(z)
OHa CTPEMUTCS K BEPOSTHOCTU P(?,.) ¢ poctom 7 [15].

B 3apy0exHOI npakTHKe BEPOSITHOCTHOI'O MPOTHO3UPOBAHUS I10-
rofibl B Ka4eCTBE MEPBl PACXOXKICHUS MEXIY HCIOJIb3YEMBIMH C 3TOH
LECJIBIO BEPOATHOCTAMU TEX WJIM MHBIX SIBJICHUM U pe3yjibTaTaMu IIPOBE-
POYHBIX MPOTHO30B MCHOJB3YyeTCA MoKa3aTesb bpaitepa. B paccmarpu-
BAEMOM CUTYyallUU OH PABEH:

- * 512
BS = [Ii_P (Yi)] . (8.17)
1

I ™Ms

1
i

3nauenne BS wnaxoamtcs B mpenenax ot 0 mo 1, KoTopsie cooT-
BETCTBYIOT aOCOJIIOTHO O€30IIMO0YHBIM U a0COJIIOTHO OIIMOOYHBIM
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BEPOATHOCTHBIM TporHo3aMm [35, 36, 49, 51, 52]. He yuutsiBast 4ncio
OIICHEHHBIX TAPaAMETPOB M1, OTOT IMOKA3aTellb MpeJIHA3HAYCH IS CIIy-
Yasi MPOBEPKH METOJHMKH HA HE3aBHCUMOM Marepuaie, KOTOPBIA s
BBIITYCKA€MbIX OJMH pas B I'oA AOJTOCPOYHBIX U CPEAHECPOYHBIX IIPO-
THO30B PEJIKO UMEETCS B JIOCTATOYHOM OOBbeMe. [ JTaBHBIM HEOCTaTKOM
ATOTO TIOKA3aTess SBISETCS OYEHb CIOXHBIA XapaKTep €ro pacrpeie-
JICHUSI BEPOSTHOCTEH. DTO 3aTPYAHAET OOBEKTHUBHYIO OIICHKY €ro KpH-
THYECKOTO MaKCUMAaJIBHOTO 3HAa4YeHMS max BS(o), HeOOXOMUMOTO IS

BBIBOZA 00 YCHEIIHOCTH MPOBEPKH (POPMBI 2 BEPOSTHOCTHOTO BBIpAXKe-
HUS IPOTHO30B IIPH BBINIOJHEHUH HepaBeHCTBa BS < max BS(a) .

st ipoBepku (GOpMBI 2 BEPOSTHOCTHOTO MPOTHO32 PEKOMEHIYeT-
Csl aCUMNTOTHYECKH HanOoiee MOIIHBIA KPUTEPUIl OTHOLICHMS MpaB-
noronobus Banpma [12]. B cooTBeTCTBUM ¢ JTaHHBIM KPUTEPHEM TpH
YpOBHE 3HAYMMOCTH KPUTEpHUS (BEPOSTHOCTH OTBEPTHYTH BEPHYIO TH-
MMOTe3y) O  TPOBEPKY COOTBETCTBUSI MEXAY  BEPOSTHOCTIMHU

* =5 * =5 =
P (Y)),...,P (Y, u psagoM mpoBepouHblx mporHozos (Y,,Y)),...,
(¥,,Y,) cieayer IpU3HATh YCIELIHOH, €ClIM BBIOJIHSIETCS HEpaBEeH-
CTBO:

~ % 1 ~ ,
w 2;{L-lnp*(}7)+(l 1)1 }<xpm(@),  (8.18)

1
n——-—j——
i [1-P (¥)]
rae xifm (o) — KBaHTWIJIb XH-KBaJpaT pacrpene’eHns BepOITHOCTEN C
YHCJIOM CTEHEeHEH CBOOOABI 71—, COOTBETCTBYIOLIMH BEPOSTHOCTH
npeBbiieHuss o . Ilpu o =5 % 3HaueHus Xi—m (o) mpuBeNEHBI B

Tabi. 8.4 [6].
Tabnuya 8.4

Kpuruyeckue 3HAYEHUS xifm (o) mpu 0 =5 %

n—m 10 | 20 | 30 | 40 | 50 | 60 | 70 | 80 | 90 | 100

Xi_m(a) 18,31|31,41(43,77|55,76|67,50|79,08 90,53 |101,88|113,14(124,34

IIpu 3HaueHHsAX P*(z ), 6nmskux K 0,5, KpuTepuit MOXKHO YIpo-

CTUTDb n IIPOBEPKY COOTBETCTBUA MCKIOY BCPOATHOCTAMU
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P*(IZ),...,P*(?”) A pAIoM ()’1,}71),..., (Yn,Z) ClleyeT TpHU3HATh

YCIIEIIHOW, €CJTH BBIOJHSIETCSI HEPABEHCTBO:
A I, -P (Y)
W — Z [ i ( 1)]

2
o PT(Y)[1- P (Y)] < Yoo (@) - (8.19)

IIposepka popmet 3 6eposamnocmnozo npoznosa

dopma 3 mpemaycMaTpuBaeT OIEHKY HMHTEpBaja GP = (Ep;gp) , B

KOTODPBIN OKHJaeMasi TMAPOJIOTHYECKasi XapaKTepucTuka Y JI0JDKHA
MONacTh C 3aJaHHOW BEPOSTHOCTHIO P IpU HMMEIOMIEMCS MPOTHO3e

9TON XapaKTepPUCTHKH Y . Ouetka Takoro WHTEpBasa (Nf; oTpeensieT-
1 ¢ MOMOMIBIO OeHKH Y "(p) yCIOBHON KpHBOH 00ECIEUEeHHOCTH
TOYHO TaK e, KaKk caMm HWHTepBal C p OIpENensercss C IOMOIIBIO
YCIIOBHOW KPUBOW 00€CTIEeUeHHOCTH Y (p).

Kak u nipu nipoBepke (opmbl 2, TIpU aHaIHM3e psijia MPOBEPOUYHBIX
IIPOTHO30B (Yi,z) WHTEpBaI 5,, U €ro OIEHKY 5; yao0Hee 0003Ha-
YHTh, KaK CP(Z) u C;(Z)

st dopmMbl 3 TIpOBEPSIETCSI COOTBETCTBUE MEXKILy PACUCTHBIMU MH-
TepBajlaMu C;(i),..., C;(Z,) U psaaoM ()’1,}71),..., (Yn,?n) poBe-
pPOYHBIX TpOrHO30B. [Ipu Takoil mpoBepke PEKOMEHIYETCS HCIOJIb30-
BaTh OTHOCHTENBHYIO YacToTy P~ CllydaeB MOmajaHmsi (GaKTHIECKHX
3HAQYEHUH Y, B COOTBETCTBYIOILUN UHTEPBAJ C; (171.) . IIpu npaBuiIbHON

1
Pad ® = *
cxeme nonyuenus oueHok C,(Y)),..., Cp(Y,) 4actora P nomkHa He

CIIMIIKOM CHJIBHO OTJIMYAThCS OT 3a/JaHHOW BEpPOSITHOCTH P u cTpe-
MHUTBCS K HEH ¢ pOCTOM 7.

B nensax nposepku (popmbl 3 BEpOSATHOCTHOTO TIPOTHO32 PEKOMEH-
JLyeTCsl CIAEAYFOIINM CTATUCTUYECKUI KPUTEPUIA.

[Ipu ypoBHE 3HAUUMOCTH KpPUTEpPHUS O CTPOUTCS JAOBEPUTEIHHBIN

* * * )
uHTepBal ¢ rpanuuamu F (o) u P, (o) 11t 4acToTsl P, B KOTOPBLI

160



OHA JI0JDKHA II0M1AJaTh ¢ BEpOATHOCThIO 1—a . IIpu aToMm uncio npose-

POYHBIX TPOTHO30B 7 3aMeHsercs uucioM n—m . llpu moleix P,
& *

n—m ¥ o HWKHAA P (0) 1 BepxHss P, (0) TpaHULIbI TAKOT'O 10BEPU-

TEJILHOTO HMHTEPBaa OIPEEISIOTCS JOCTYIMHBIMI KOMITBIOTEPHBIMHU
IIporpaMMamM¥ MJIH TabJIUIaMH, CoAepKaluMucs B pabore [6]. B coot-
BETCTBUH C JaHHBIM KPUTEPHEM NP YPOBHE 3HAYMMOCTH KPUTEPHS O
1 33JaHHON BEPOSITHOCTH P IMPOBEPKY COOTBETCTBUSI MEKAY KaXKIbIM

unrepsanom C(Y,) u pagom (YY) ..., (Yn,?n) IPOBEPOYHBIX TPO-

THO30B Cﬂel[yeT HpI/I3HaTI) YCHCHIHOI‘/'I, €CJINU BBIITIOJIHACTCS HepaBeHCTBO:
* * *
P(0)<P' <P} (0). (8.20)

B Tabim. 8.5 momemieHbl 3HAUYCHUS Pl*(a) u Pz* (o) mp o =5 %

JUISl pa3JINYHBIX 3HaYeHU! P u n—m .
Tabnuya 8.5

*
['paHuIIbI JIOBEPHUTEIBHBIX MHTEPBAJIOB JUIS 4acTOThl P 1onajianus
B PacueTHBIC MHTEPBAJBI IpH O =5 %

P | 005 [ 010 | 025 | 050 [ 075 | 090 [ 0095
n—m =20

P'(5%) | 0,003 | 0018 | 0071 | 0302 | 0,599 | 0717 | 0,784

P (5%) | 0216 | 0283 | 0401 | 0,698 | 0,929 | 0982 | 0997

n—m =40
Pl* (5 %) 0,009 | 0,036 | 0,142 | 0,361 | 0,613 | 0,720 | 0,857
P; (5 %) 0,143 | 0,220 | 0,387 | 0,639 | 0,858 | 0,964 | 0,991

n—m =60
Pl* (5 %) 0,013 | 0,044 | 0,161 | 0,387 | 0,642 | 0,813 0,882
P; (5 %) 0,118 | 0,187 | 0,358 | 0,613 | 0,839 | 0,956 0,987

[pu 3Hauenusix, P Oxuskux k 0,5, KpUTEPUl MOXKHO YIPOCTHTH,
U IIPOBEPKY COOTBETCTBUS MEXKJYy PACUETHBIMU MHTEPBAIaMU U PAIOM
MIPOBEPOYHBIX MPOTHO30B CJIEAYET NPU3HATh YCIIEIIHON, €CIIH BBINOJI-
HSETCS HEPABEHCTBO:
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PA=P) _ pr < piyasa), [ 20=D) 8.21)

P—1(0/2) :
n—m n—m

rae t(o/2) — KBaHTWIb HOPMAaJIBHOTO PACIPEIEIICHUsT BEPOSTHOCTEH ¢

PaBHBIM HYJIFO MaTEeMaTHYECKUM OXHJIAHHUEM U PaBHON CAMHHUIIC TUC-
repcreli, COOTBETCTBYIONIMI BEPOSITHOCTH IPEBBIIIICHUS 0./2 W OIpe-
nersieMbrid Taou. 8.6 [6].
Tabnuya 8.6
Kpurnueckue snayenusi 7(0./2) npu pasjim4HbIX YPOBHIX

3HAYUMOCTH O
o, % 1 2,5 5 10
t(a/2) | 2,576 | 2241 | 1,960 | 1,645

8.4. Onenka 3()peKTHBHOCTH BEPOSITHOCTHBIX NPOTHO30B
PEYHOI0 CTOKA

Just oueHkH SPGEKTHBHOCTH METOIUKH BEPOSITHOCTHOTO MPOTHO-
3UpPOBAHUA PEYHOI'O CTOKA PEKOMEHYETCA IMPUMEHSTH TOT K€ TOAXO,
KOTOPBIA HCIOJB30BANICA B TJ1aBax 3 M 6 mpH oleHke 3 (HeKTHBHOCTH
MPOTHO30B B OOBIYHOW JETEPMUHHMPOBAHHOH (opme. DTOT MOAXO0[
COCTOMT B CPABHEHUH TOKA3aTeel MOTrpelHOCTH OLIEHUBAEMONW METO-
OUKH 1 aJIbTePHATUBHONW METOIUKH O€3yCIOBHOTO HMPOTHO3MPOBAHMI,
HE YYHUTHIBatoIe (pakTopbl GOPMHUPOBAHNS PEUHOTO CTOKA.

st oueHkH 3((GEKTUBHOCTH BBITYCKAEMBIX OJMH pa3 B TOX AOJ-
TOCPOYHBIX WM CPEAHECPOYHBIX IPOTHO30B B JIETEPMHUHUPOBAHHOU
¢dopme B pazgene 3.3 UX MOTPELIHOCTh J CpaBHUBAJIACH C TIOTPELIHO-
CTBIO V. albTEepHATHBHOIO KJIMMATHUYECKOro INporHosa. IIpu onenke

3¢ (HeKTHBHOCTH BEPOATHOCTHONW (DOPMBI TAaKUX MPOTHO30B aHAIU3HUPO-
BaBLIMECS B IPEABIAYLIEM pasfelle MOKa3aTelld MOTPELIHOCTU IOJY-

v v = (V3
YeHHOW MJIsl paccMaTpuBaeMoll METOIUKH ouneHku F (Y) ycioBHOH
(yHKUMU pacrpeleNeHns] BepOATHOCTEH ClielyeT CpaBHUBAThH C aHaJo-

— .
IMYHBIMM I10Ka3aTeJsIMM IIOTPELIHOCTU OLeHKU F (Y) ycnoBHOH

(hyHKIIMHM pacmpenesieHus] BepOsATHOCTEH, MOIYYeHHOH A METOIUKH
KJIMIMAaTHYECKOI0 IIPOrHO3a.
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Jlist onieHKH 2 HEKTUBHOCTH BBIITYCKAaEMBIX €KETHECBHO B TCUCHUE
ONPEICICHHOIO TMEePUOa Tola KPATKOCPOUHBIX WU CPEAHECPOUHBIX
MIPOTHO30B B JCTCPMUHUPOBAHHOU (hopMme B pasmene 6.3 WX IMmorperi-
HOCTh V' CpaBHMBAJACh C MOTPELIHOCTHIO };; albTepHaTHBHOTO MHEP-

nuoHHOTO TmporHo3a. [lpm oreHke 3Gh(HEKTUBHOCTH BEPOSITHOCTHOM
(hopMbI TaKUX TIPOTHO30B aHAJIM3UPOBABIIMECS B MPEABLIYIIEM pa3ielic
MOKa3aTelld MOrPEIIHOCTH MOJYUYEHHOH JUIsl paccMaTpuBaeMOM METO-

Sy g
IUKA OomeHku F (YY) ycnoBHOH (YyHKIIMH pacIpenesieHus BepOATHO-
CTeH clenyeT CpaBHMBATh C AaHAJOTMYHBIMH MOKA3aTEISIMH MTOTPELIHO-

~ _ _
ctu oueHku [, (Y) ycnoBHOH QyHKIMU pacpeieneHus BepOITHOCTEH,

MTOJTy9EeHHOW JJI1 METOAMKH HHEPIIMOHHOTO TIPOTHO3A.

B o0mem cnyuae crieayer cpaBHHBATh MOKa3aTeNIH MOTPEUTHOCTH
oueHok F *(Y ) u 1?; (Y) ycrnoBHOU (DyHKIIUU pacHpeliesieHUs] BEpOsT-
HOCTEH, MOMYYSHHBIX JIJISl PACCMATPUBAEMON METOIUKU U JJisi ee 0e3-
YCIIOBHOM aJlbTepHATUBBL. PeKOMEH TyeMble KpUTEpUH CpaBHEHHS 00EHX
METOJIUK JIJISl Pa3IMdHbIX (DOPM BBIPAKEHUSI BEPOSITHOCTHOTO ITPOTHO3a
MIPUMEHUMBI ITPH BBITIOJTHEHHUHN CIICIYIONIUX yCIOBHM.

1. JIns o0enx METOAMK MPOBEPKY OOBIYHON JETEPMUHUPOBAHHON
(OpMBI TTPOTHO3HPOBAHUS XAPAKTEPUCTHKH PEYHOTO CTOKA CIEIyeT
BBITIOJIHATh Ha 3aBUCHMOM MaTepuayie METOAOM 4, H3JI0KCHHBIM B
pasnenax 2.2 u 5.2. B 3aBucuMocTH OT 3a0J1arOBPEMEHHOCTH IPOTHO3a
MOTPENIHOCTh PACCMATPUBACMON METOJIMKH JIOJDKHA OICHMBATHCS TI0
dhopmynam (2.16) wmum (5.12). IlorpemrHOoCTs METOTUKH KIMMaTHYe-
CKOTO TIpOTHO3a cleAyeT oueHuBaTh mo (opmyne (3.10). Ilorpem-
HOCTb METOJWKM HWHEPIMOHHOTO TIPOTHO3a CIEAYET OLEHHUBATH II0
dhopmyiie (6.12).

2. Jns momydeHusl OIEHOK F “(Y) u ﬁ; (Y) cnmemyer mpuMeHSITh

OJIMH U TOT K€ METOJ U3 U3I0KEHHBIX B pazaene 8.2. CiaemoBaTeabHO,
00e oreHKH (YHKIMH YCIOBHOTO PACIPE/ICIICHNsT BEPOSTHOCTEH 0XKH-

JTaeMOro 3Ha4eHHsd Y B 3aBHCHMOCTHU OT €€ MporHo3a Y Mo paccmar-
pUBaEeMOi METOIMKE WJIM IIPOTrHO3a Y, IO albTEepHAaTUBHON O€3ycioB-

HOM METOJIMKE UWMEIOT OJMHAKOBBIM  (DYHKIMOHAIBHBIA  BUJ,
cooTBeTCTBYIOIMH hopmymam (8.2), (8.5), (8.7) mm (8.9).
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[lpn monmyuyeHMH paccMaTpUBaeMOW METOIUKH OLIEHHBAJIOCh &
napameTpoB. [lpy mosyueHnn anbTepHATUBHON METOAMKHU OLEHUBAJICS
OIMH MapameTp — HopMa Y JUI METOIMKH KIMMATHYECKOTO TPOTHO3A
WM CpelHEe M3MEHEHHE XapaKTEPHCTUKHM PEYHOTO CTOKA 3a IEPUOJ
3a61arOBPEMEHHOCTH TIPOTHO3a A JUIs METOJMKH HHEPIHOHHOTO IIPO-
ro3a. CienoBaTenbHO, PA3HOCTb MEXKAY UYUCIOM 71 I1ApaMeTpoB,
IpeBapuTebHasl OIICHKa KOTOPBIX HE00X0AuMa JIJIsl TIOTyUEHHsI OLICH-

a3
ku F (YY), ¥ 9ucioM m, mapamMeTpoB, HEOOXOIUMBIX JAJIsl MOTYUCHUS

OIICHKHU FA* (Y), paBHa k —1.

Ouenka rhpexmusnocmu popmul 1 6epoamnocmnozo npozno3a

Jlis wieHa psiia IPOBEPOUHBIX NMPOrHo30B (V;,Y;) OLEHKHU yCIlloB-

HOW IJIOTHOCTH PacHpelieNIeHUs] BEPOSITHOCTEN IJisl paccMaTpuBaeMou
METOAMKH M U1 €€ aJbTePHATHBBI LEeNeCO00pa3HO 0003HAUNTH, Kak
~ |~ ~ |~

7o) w 7o)

Onenxka 3(hpeKTHBHOCTH METOJIUKN BEPOSTHOCTHOTO MPOTHO3UPO-
BaHUs B popMe | MOKET OBITh YCTaHOBJICHA C IOMOIIBIO ACUMITOTHYE-
CKHM HamboJee MOIIHOTO KPUTEPHUsS OTHOIICHUS TpaBaonomoous [12]. B
COOTBETCTBHHU C AAHHBIM KPUTEPHUEM IIPHU YPOBHE 3HAYMMOCTU O IIpe-
MMYIIECTBO OIIEHUBAEMOW METOJMKH IO CPaBHEHUIO C ee 0e3yCIIOBHON

aHBTepHaTHBOﬁ CICOAYCT MPU3HATh CTATUCTUYCCKU TOCTOBCPHBIM, €CIIN
BBITTOJIHACTCA HCPABCHCTBO!

SO
=2>1
2Ty

2 o
rae (o) — KBaHTWIb XU-KBaApaT paclpelelCHUs BEpPOsATHOCTEN C

12 %5, (0), (8.22)

YHUCIIOM CTeneHed cBOoOOABl Ak —1, COOTBETCTBYIONIMI BEPOATHOCTH
npeBbimeHns o. IIpu o =5 % u pasmuuubix k —1 3Hauenus y, (o)

OTPEJICTSAIOTCS JaHHBIMUA TaOs. 8.2 ¢ momomipio 3aMeHbl /—m—1 Ha
YHUCI0 CTeNeHer cBo0oanl k —1.

Hcnonb3oBaHue JaHHOIO KPUTEpUS SIBISETCS BECbMA TPYHOEM-
KUM Jake NMpU HAJUYUU KOMITBIOTEpPHBIX Mporpamm. CyliecTBeHHOe
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YIPOIIEHHE BO3MOYKHO TOJIBKO JUIS TIEPBBIX TPEX METOOB TONYYCHHUS
BEPOATHOCTHOT'O MPOTHO3a XapaKTEPUCTUK PEYHOTO CTOKA, PEKOMEHTY-
eMbIX B pazfene 8.2. B 3TOM ciyuyae W310XKEHHBIM BBILIE KPUTEPUI
MPUBOJIUT K CPaBHEHHUIO OLEHOK MOTPEITHOCTH MPOTHO3a B OOBIYHON
JIETepMUHUPOBAHHON (hopMe 1Mo obenM MeToankaM. B 3aBucHUMOCTH OT
3a07aroBpeMEHHOCTH MPOTHO3a CPaBHEHHE ATHX OLIEHOK CIIEAYeT MPOo-
W3BOJUTH C TIOMOIIBIO CTATHCTUYECKHX KPUTEPHEB, PEKOMEHTyEMbIX B
paznenax 3.3 wimm 6.3. [Ipu 5ToM HEOOXOIMMO YUNTHIBATH CHEIUPUKY
Ka)KJ0ro MeToja:

1) npu ucronk30BaHUM MeToa | JIst paccMaTpuBacMON METOIMKU
U A ee Oe3yCIIOBHOM albTEepPHATHBBI JIOJDKHBI CPAaBHUBATHCS OLUIMOKH
MIPOTHO3a, BBIpa)KaeMble PA3HOCTHIO MEXKITy (aKTHUECKUM 3HAYCHHEM
XapaKTePUCTUKH PEYHOTO CTOKA U €€ TIPOTHO30M;

2) pu UCIIOJIL30BAaHUK METO/1a 2 JUIsl pACCMAaTPUBACMON METOIMKHU
U A ee 0e3yCIOBHON allbTEPHATUBBI JOJKHBI CPAaBHUBATHCSI OTHOCH-
TeJTbHBIC OMMOKH MPOTHO3a;

3) pu UCTIONIB30BAHUH METO/IA 3 IS pacCMaTPUBAEMOI METOIUKH
U Ui ee 0e3yCIOBHOM albTepHATHBBI JOKHBI CPABHUBATHCS OIIMOKU
MPOTHO3a Jorapu(mMa XapaKTepUCTUKNA PEYHOTO CTOKA.

Ouenka rhpexmusnocmu popmul 2 éepoammuocmmnozo
npoznosa

IIpn mpoBepke naHHOW (HOPMBI AHATM3UPOBAIOCH COOTBETCTBHE
MEX/ly TOJYYEHHBIMH JJISI paccMaTpUBaeMO METOJMKH BEpOSTHOCTS-

v P'(Y),..., P'(Y,) u pamom %,,%),..., (Y,,Y,) mpoBepodHBIX
MPOTHO30B. AHANOTHYHBIC BEPOSTHOCTH P, ..., P, JOWKHBI GBITH

TTOJTYYCHBI IS aJTbTEPHATUBHONW METOANKH KIMMATHIECKOTO I WHEP-
LIUOHHOTO MPOTHO3A.

B 3apyOexHO# MpaKkTHKE BEPOSTHOCTHOTO MPOTHO3UPOBAHUS TI0O-
rojibl UCIIONB3YyEeTCs TOKasaresib bpaiiepa BBS, cBs3aHHbIi ¢ pac-
CMOTPEHHBIM B MPEABIAYIIEM pa3feie MoKa3aTeJIeM MOTPEIIHOCTH Me-
tomuku BS [35, 36, 49, 51, 52]. B nanHO# cUTyanuu 3TOT MOKA3aTelh
paBeH:
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Y11, -P )P

BBS =1- . (8.23)
Z(li - P:,i)z
i=1

[Tokazatens BBS MoXeT mpuHUMATh 3Ha4Y€HUs oT —oo 10 1. Uem
OH BbIlIE, TeM 3()(eKTUBHEE OLIEHUBAaEMasi METOJIUKA BEPOATHOCTHOTO
nporHo3a. OTpunarenbHble 3Ha4eHUs BBS 03HAYalOT, YTO OlCHUBAE-
Masi METOJIMKA JaeT XyIIINH pe3yabTaT MO CPaBHEHHIO C BEPOSITHOCT-
HOH (hopMoii O6e3ycIOBHOTO IMpOrHO3a. Tak e Kak W IMoKazarenb I0-
IPEIIHOCTH METOIuKH BS, 3ToT mnokaszarenb 3PQGEKTUBHOCTH HE
YUHUTBIBAET YMCIIO NApaMeTpoB 7 U M, OLCHUBAEMOWH METOJUKU U

BEPOATHOCTHOM (popMBbI Oe3ycioBHOTO TporHo3a. CienoBaTenbHO, 3TOT
roKasarenb MpenHasHayeH JUIs OUeHKH 3()(eKTHBHOCTH Ha HE3aBUCH-
MOM MaTepHaie, KOTOPBIH AJSl JOJITOCPOYHBIX MPOTHO30B PEAKO HMMe-
eTcs B IOCTATOYHOM OObeMme. [ TaBHBIM HEOCTATKOM ATOTO MTOKa3aTels
SIBIISIETCSI OUSHB CIIOKHBIN XapakTep ero pachpeelieHns BEPOsITHOCTEH.
370 3aTpyAHSET OOBEKTUBHYIO OLICHKY €ro KPUTHYECKOI0 MHUHHMAab-
HOTo 3HaueHus min BBS(0), HEOOXOUMOIO JUIsl BBIBOJA O CTATUCTH-

YecKH A0CTOBepHOU 3(PdeKTHBHOCTH (HOPMBI 2 BEPOSITHOCTHOI'O BBIpa-
JKEHHsI IPOTHO30B TP BBITIOJIHEHUH HepaBeHcTBa BBS > min BBS(a).

st onieHkn 3¢ GeKTHBHOCTH (HOPMBI 2 BEPOSITHOCTHOTO MPOTHO3a
PEKOMEHJIyeTCs MCIOJb30BaTh ACUMIITOTHYECKH HaMO0OJIee MOIIHBIN
KpUTEpUH OTHOIIEHUs rpaBaonooous [12]. B cooTBeTcTBUU C TaHHBIM
KpUTEpUEM TPEUMYIIIECTBO OIICHNBAEMON METOTUKH 110 CPaBHEHHIO C
BEPOATHOCTHOH (HOPMOI aNbTepHATUBHOTO OE3yCIOBHOTO IPOTHO3A
CleNyeT MPU3HATH CTATUCTHUYECKH TOCTOBEPHBIM, €CIH BBITIOIHSICTCS
HEPaBEHCTBO:

Ll Inmlf%élBZxL«w, (8.24)

A oL

=<

—2Zu1

rae xi_l (o) — KBaHTWJIb XHM-KBaJpaT paclpeieseHus BEPOATHOCTEH C
YHCIOM CTeneHed cBoOOAbl k —1, COOTBETCTBYIOLIMI BEPOSTHOCTH

2 N
IIPEBBILICHNs (L. 3Ha4eHus j;(0) A pa3inUYHbIX 3HAUYCHUH YPOBHS
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3HAYMMOCTH KPUTEPHUSI 0L MOTYT ONpPEIeNsAThCs 1Mo Tadi. 8.2, B KOTOPOH
yucno [/ —m—1 Hamo 3aMeHnuTh ynciaoM k —1.

Eand * o
IIpu 3nauenusx P (Y;) u P,,, onus3kux k 0,5, KpuTepuil MOKHO

YIPOCTUTh U IPEUMYLIECTBO OLIEHUBAEMOM METOIUKU 110 CPABHEHUIO C
BEPOSITHOCTHOW (POPMOM KIMMATHYECKOTO WIIM HHEPLUUOHHOTO MTPOTHO-
3a CJIElyeT IPU3HATh CTATUCTUYECKHU JOCTOBEPHBIM, €CIIU BBIIOIHAETCS
HEPaABEHCTBO:

(I, —P* 1. -P (17)]2

Ouyenka Ihhexmusnocmu memoouKu 6epoANMHOCMHO20 RPOZHO3d,
svipaxcaemozo gpopmoit 3

[Tpu nposepke 3pPEeKTUBHOCTH METOAMKH BEPOSTHOCTHOTO MPO-
THO3UPOBAHUSI PEYHOTO CTOKA B (hopme 3 PEeKOMEHIYETCsl CpaBHUBATh
MOJTyYCHHBIE TI0 COOTBETCTBYIOIIMM pPsiiaM IPOBEPOYHBIX IPOTHO30B

* 55 * 55 ~ 7
ouenku Cp(Y)),...,Cp(Y,) noepurenbHoro unrepsaia (dp;b,), 1no-
JIYUYCHHBIC IJIsA paCCManHBaeMOfI METOAHUKHU C aHAJIOTUYHBIMU OLICHKA-

* £ o
MU CA,i 5 eeey CA,i’ MOJIY4YCHHBIMU IS €€ 663y0J'IOBHOI/I AJIbTCPHATHUBBI

IIpY TOM K€ 3aJaHHOK BEPOSITHOCTU P .

Jnist anbTepHATUBHOM METOAMKH KIMMATHYECKOTO MM MHEPIMOH-
HOTO BEPOSTHOCTHOTO TPOTHO3a B (hopMe 3 Takke JOJDKHA OBITH BBI-
MOJIHEHA MPOBEPKA €€ COOTBETCTBUS MCXOJIHBIM JAAHHBIM C TTOMOIIBIO
KpUTEpUeB, PEKOMEH/IOBaHHBIX B MPEIBITYIEM pa3/ielie.

[Ipenmy1iecTBO paccMaTpuBaeMOl METOIMKHU TI0 CPAaBHEHUIO C €¢
0e3yCIIOBHOI aIbTEPHATUBOW COCTOUT B TOM, YTO CPEIHSS JUTMHA JOBE-
PUTENHFHOTO WHTEpPBaJa JJIS 3TOM METOAWKH MEHBIIE, YeM U €€ ajlb-
TepHaTuBbEL. B 00meM ciydae mpoBepka cTaTHCTHYECKOW AOCTOBEPHO-
CTH TaKOTO COOTHOIICHHUS Ha OCHOBE PSIOB C,*, (}71) yeres C; (17”) u

*

.
C,;»» C,,; OIEHOK 3THX MHTEPBAJIOB II0 CPABHHBAEMbIM METOIHKAM

COTPSDKEHA CO 3HAYUTENBHBIMU MAaTEMAaTUYCCKUMHU U BBIYUCIUTENb-
HeIMH TpyaHOCTsMH. Kak u mpu oneHke 3(p(QEeKTHBHOCTH METOIUKA
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BEPOATHOCTHOTO TIPOTHO3a B popMe 1, cyliecTBeHHOE YIPOIIeHNE BO3-
MOYKHO TOJIBKO JJI IEPBBIX TPEX METOAOB IMOJTYUYECHUSA BEPOATHOCTHOT'O
MPOTHO3a, PEKOMEHIYeMbIX B pazzaene 8.2. C yd4eToM pacCMOTPEHHOM
BBINIE CHEIU(PUKU KAXKIOTO MeTola MpoBepka d(Hh(HEKTUBHOCTH METO-
UKW BEPOSITHOCTHOTO TPOTHO3UpPOBaHUS B popme 3 MOXKET OBITh CBe-
JICHa K CPaBHEHUIO OLICHOK MOTPEIIHOCTH MPOTHO3a B OOBIYHOM JIeTep-
MUHUpPOBaHHOW (opme 1o obenM Meroaukam. B 3aBucuMocTH OT
3a07aroBpeMEHHOCTH MPOTHO3a CPaBHEHHE ATHX OILEHOK CIIEAYET MPO-
HU3BOAUTH C IMTOMOMLIBIO CTATUCTUYCCKUX KPUTCPUCB, PECKOMCHIYEMBIX B
pasnenax 3.3 wim 6.3.

Takum o6pa3om, oreHka 3PGEKTHBHOCTH METOAMKH MPOTHO3UPO-
BaHMS PEYHOTO CTOKA B BEPOSITHOCTHOH (hopme 1 u 3 CBOIUTCS K OICH-
ke 3((HEeKTUBHOCTH TMOJYUAEMbIX C TTOMOIIBIO 3TOW METOJUKH MPOTHO-
30B B OOBIYHOW JIETEPMUHHPOBAHHON PopMme.
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I'JIABA 9

ITPUMEPBI IIPEJCTABJIEHUA ITPOI'HO30B
PEYHOI'O CTOKA B BEPOSATHOCTHOM ®OPME

9.1. Ilpumep A0JTrOCPOYHOIO MPOTHOZUPOBAHUSA PEYHOTO CTOKA
B BEPOSITHOCTHOI1 popme

PaccmarpuBaercs MeToAMKa MPOTHO3UPOBAHUS CPEAHErO 3a ar-
penb pacxoma Y =Q,, M’/c nputoka Boabl B BojoxpaHumuile CasHo-

ymenckoit 'DC ¢ 3abmaroBpeMeHHOCTHIO 35 CyTOK. MeToauka u3-
JIOXKEeHa B paszzene 2.3 U pacCMaTpUBallach B Ka4eCTBE MpUMeEpa B pas-
nenax 3.2, 3.4 u 4.3. Ona ocHOBaHa Ha JAHHBIX MHOTOJIETHUX HaOJIfO-

nennit 3a mepuop ¢ 1979 mo 2003 r. Ilpornos Y ONpeaeNseTCs
nuHeWHOH (opmynoit (2.19) B 3aBHCMMOCTH OT ABYX NPEAUKTOPOB:
IIPOTHO3a CPEJHEr0 pacxoja MPUTOKA BOJIBI 32 TPETHIO KAy MapTa U
MIPOTHO3a CpeIHEN TeMIepaTypbl IPU3EMHOTO CJIOSI BO3AyXa 3a MEPBYIO
nekany ampesst Ha MereoctaHuuu B ropone Kwispui. Tpu mapamerpa
9TOH (OpPMYINBI OLEHMBAIMCH METOJAOM HAWMEHBIIMX KBaJIpaTOB Ha
OCHOBE IIPEACTABICHHBIX B Ta0. 2.2 JaHHBIX 3a 1 = 25 JIeT.

UroObl BHIOpaTh BapHAHT METOAMKU JIOJITOCPOYHOTO BEPOSATHOCT-
HOT'O TPOTHO3UPOBAHMSI allpeJIbCKOr0 MPUTOKA BOJBI B BOJOXPaHUIIUILE
Casno-1llymenckoit ['DC, HeoOX0AMMO MPOAHATU3UPOBATH BO3MOXKHO-
CTH TPUMEHEHHs KaXJO0TO W3 METOIOB, PEKOMEHJOBAHHBIX B pasje-
ne 8.2. Bes HeoOxoaumast 171st 3TOT0 MCXOAHAs HHPOPMAIHS MPEICTaB-
nenHa B Tabm. 9.1.
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[Ipu mpoBepke MPUMEHMMOCTH MeTOZa | HCTIOIb30BAINChH JaHHBIE
00 ommbKax mporsosa o, =Y, —Y;, nomemieHHsie B Ta0. 9.1. JlaHHbII
METOJl OCHOBaH Ha NPEJINOI0KEHHH O HOPMAIbHOCTH paclpeeNeH s

BEPOSTHOCTEH OIIMOOK MPOTHO3a U 00 OTCYTCTBHU 3aBUCUMOCTH MEX-
Jly aOCOJIIOTHBIMHU OIMOKAMH MPOTHO3a U ero 3HadeHusMu. B Tadm. 9.1

&; — OTHOCHUTEJbHbIE OIIMOKU NPOrHO3a, T. €. &; —1= (¥, -Y,)/Y,.

Tabauya 9.1

Hcxognbie naHHbIE IS OJTYy4YeHHS H AHAJIN32 BEPOATHOCTHOI (opMBI

J0JITOCPOYHOIO NMPOrHO3a CPeIHero 3a anpeb pacxoja NPUTOKA BOAbI
B Boioxpanwmnmie Casano-Illymenckoi I'C

Tox Y. Y, ) c—1 Ine
1979 400 426 -26 —0,06 —0,06
1980 410 306 104 0,34 0,29
1981 886 791 95 0,12 0,11
1982 1003 670 333 0,50 0,40
1983 394 502 -108 —0,22 —0,24
1984 420 395 25 0,06 0,06
1985 561 565 -4 —0,01 —0,01
1986 533 595 —62 —0,10 —0,11
1987 610 649 -39 —0,06 —0,06
1988 705 549 156 0,28 0,25
1989 660 776 -116 —0,15 -0,16
1990 460 514 -54 —0,11 —0,11
1991 520 594 74 —0,12 —0,13
1992 630 694 —64 —0,09 —0,10
1993 800 898 -98 —0,11 —0,12
1994 698 738 -40 —0,05 —0,06
1995 835 894 -59 —0,07 —0,07
1996 490 396 94 0,24 0,21
1997 1360 938 422 0,45 0,37
1998 583 723 -140 -0,19 —0,22
1999 611 666 =55 —0,08 —0,09
2000 740 773 -33 —0,04 —0,04
2001 900 808 92 0,11 0,11
2002 587 817 -230 -0,28 -0,33
2003 504 642 —138 -0,21 -0,24
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OueHka kodhGHLUUEHTa KOppEeILMU MEXIy aOCOIIOTHBIMU
omKrOKaMH |§i| u 3HaueHusMHu nporHosa Y, passa 0,37. U xots co-

[JIACHO M3JI0KEHHOMY B paszene 2.1 kputeputo Ilutmena npu n=25un
0=5 % 95Ta OLEHKa HE SBJISIETCS CTATUCTUYECKH JOCTOBEPHOM, BCE JKe
OHA JOCTaTOYHO BEJIMKA, YTOOBbI IMPEIIOI0KEHHUE O HE3aBUCHUMOCTHU
BEJIMYHMH |§l.| U Y, BBIIVIAAETIO COMHUTEIIBHBIM.

IIpoBepka NpPUHAUIEKHOCTH OLIMOOK NPOTHO3a HOPMAJIbHOMY
pacmpeneNnieHuI0 BEPOSTHOCTEH BBINIOJHEHA C TOMOIIBIO KPUTEPHS
[Mupcona, nznoxenHoro B paszaeine 8.3. ITo ¢popmyne (8.11) onpenens-
JMCh HOPMHUPOBAHHbBIC 3HAUEHMs X; OLIMOOK IIPOrHO3a C MCIIOJIb30Ba-

HUEM OLIEHKH \/7 =162 M*/c, nosyuenHoi ¢ momonisio popmy (2.1)
u (2.6). Dmnupuyeckas GpyHKIHMS pacnpeaeieHus] BEeposSTHOCTEH psiia
Xy ,...,X, CpaBHHUBaJAach ¢ QpyHKuuen Jlanmaca HOpMaIbHOTO pacnpene-
nerns. llpu niwHe psma n=25 u o0IIeM 4YnCiIe OIEHWBAEMBIX Tapa-
MeTpoB m =4 BCsl YMCIIOBasg OCbh pazOuBajack Ha /=7 WHTEPBAJIOB,
PaBHOBEPOSITHBIX ¢ TOYKH 3peHust (pynkuuu Jlammaca. [Ipu sTtom Bee
THIIOTETUYECKUE BEPOSTHOCTH p,; B (opmyne (8.15) pasubr 1/7.
Omnpenensemplii 3TOH (opmyoil mokazatenb Kpurtepusi [lupcona co-
crapnser U”=12,21. TIpu ypoBHE 3HAYMMOCTH O =5 % KPUTHUECKH
OONBIIM [IJIST TAKOTO TTOKA3aTells SIBISETCS KBAHTHIIb xg(S %) =5,99
XHU-KBaJIpaT paclpezesieHus] BEPOSTHOCTEH ¢ YUCIOM CTereHeil cB0OO-
opl  [—m—1=2, COOTBETCTBYIOIIMI BEPOSTHOCTH TMPEBBILICHUS
o=5 %. CnenoBatenbHo, HepaBeHCTBO (8.15) He BBITIOMHSAETCS W
IpegycMarpubaeMasl METO0M | I'unoresa 0 HOPMaJIbHOM paclpezese-
HUH BEPOSITHOCTEH OIIMOOK NMPOTHO3a I0JKHA OBITH OTBEPrHYTA.

[Tpu npoBepke MPUMEHUMOCTH METOJIa 2 MCIOJIb30BAINCH JJAHHBIC
06 OTHOCHTENBHBIX OIIMOKAX MporHo3a &, —1= (Y, —Y,)/Y,, moMelmen-

Hble B Ta0d. 9.1. JlaHHBII METOJ OCHOBAaH Ha IMPEJIOJIOKEHUU O HOP-
MaJbHOCTH pacrpeiesieHus] BEPOSITHOCTEH ITHX OIMOOK W 00 OTCyT-
CTBMMU 3aBHCUMOCTHU MCKIAY HUX aGCOJ'IIOTHI)IMI/I BE€JINMYHUHAMHU U
3HAYEHHSIMH ITPOTHO3A.

Onenka Kod(pQuIMeHTa KOPPEISIUN  MEKIAY aOCOIFOTHBIMHU

omunoOKaMu |ei —1| Y 3HaYeHHUsIMH nporHo3a Y, pasHa —0,13 u cormacHo
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kpurepuio [IuTmMeHa He SBISETCS CTATHCTHYECKH TOCTOBEPHOM IpHU
JT1000M Pa3yMHOM YPOBHE 3HAUUMOCTH 0. .

JIst IpOBEpKH TIPHHAUIE)KHOCTH OTHOCHTEIBHBIX OIIMOOK IIpO-
T'HO32 HOPMAJILHOMY pacIpe/IeNIieHUI0 BeposiTHocTel 1o ¢opmyite (8.12)

OnpeeNsauch HOPMUPOBAHHBIE 3HAYEHUSI X; OTHOCHTEIBHBIX OIIMOOK
* v

[IPOrHO3a C UCIOJIb30BaHUEM OICHKH [V = 0,22, mojy4eHHOU C I10-
&

mompio dopmyn (2.1) u (2.6), B KOTOPBIX Pa3HOCTb Y, —}7,. cienyer
3aMEHUTb OTHOCHUTEJIbHOI omunbKkoii mporuosza (¥, — )71.)/ )71 . OMnupuye-
cKast (YHKIMS pacupesiesieHusi BEpOsTHOCTEH psiga X,,...,X, CPaBHH-
Bajack ¢ ¢yHkuueit Jlammaca HopmanbHOTO pacnpenenenus. Onpene-
asieMblid popmynioit (8.15) mist Tex xe 3HaueHudd n=25, m=4, /=7 u

Po; = /7 noxasarens kpurepus [lupcona cocrasisier U ?=6,44. Ilpu

TOM e KpUTHUecKoM 3Hauernun 5 (5 %)= 5,99 nepapenctso (8.15) He

BhinosiHsieTcs. ClieioBaTebHO, MpeaycMaTpuBaeMasi METOA0M 2 TUIO-
T€3a O HOPMAaJbHOM PpACIPENEICHUH BEPOSITHOCTEH OTHOCHTEIBbHBIX
OIMOOK MTPOTHO3a TAKKe JOJKHA OBITh OTBEPrHYTA.

[Ipu nmpoBepke MPUMEHUMOCTH METOJIa 3 MCIOIb30BAINCH JaHHBIC
006 ommuobkax Ing; =InY, —an MPOrHO3a Jiorapudma ampenbCKoro
nputoka BoAsl B Bomoxpanwmine Casno-llymenckoir I'9C, mome-
mieHHple B Ta0m. 9.1. JlaHHBI METOJ OCHOBaH Ha TPEAIIOJIOKEHUH O
HOPMAJIBHOCTH DPACIIpeNIelIeHNs BEPOSTHOCTEH ITHX OMMOOK M 00 OT-
CYTCTBHHU 3aBUCHUMOCTH MEXJIY HMX aOCONIOTHBIMHU BEJIIMYMHAMU U 3Ha-
YEHUSIMH [IPOTHO3A.

Onenka Kod(pQuIMEeHTa KOPPEISLUH MEKIAY aOCOIFOTHBIMHU
omunbOkamu |Ing; | ¥ 3HaueHHAMH NPOTHO3a lnz. paBHa —0,15 u co-
rIacHo Kputepuio [IuTMeHa He SIBIIsIETCS CTATUCTUYECKU JOCTOBEPHON
U JIFOOOM pa3yMHOM YPOBHE 3HAYUMOCTH O .

Jnist IpoBepKH MPUHAUICKHOCTH OMIMOOK TaKOTrO MPOTHO3a HOP-
MaJILHOMY pacIipefelIeHHuI0 BeposiTHocTel o dopmyse (8.13) ompene-
JSIMCh HOPMUPOBAHHBIE 3HAU€HMs X; OMIMOOK Ineg, mporHosa c uc-

* v
MOJIb30BAaHWEM  OIICHKHU Wl =0,21, mONy4eHHOW C TOMOIIKIO
ne
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dhopmyn (2.1) u (2.6), B KOTOPBIX Pa3HOCTH Y, —I7l. ClIeJTyeT 3aMEHUTh

1
omnoOkoil InY; —lnf.. OwMrmpudeckas (pyHKIUS pacrpeeneHus Bepo-

STHOCTEH psina X,,...,X, CpaBHUBasach ¢ ¢yHkuueil Jlammaca HOp-

n
MaJbHOTO pactpeaenenus. Omnpenensembrii popmymoit (8.15) mmst Tex
ke 3HayeHuit n=25, m=4, [=7 u p,;=1/7 nokasarenb KpuTepus

upcona cocrapnser U’ =4,52. TIpu TOM e KPUTHYECKOM 3HAYCHUH
%3 (5 %) = 5,99 HepaBeHCTBO (8.15) BHINONHAETCS M HpeLyCMaTpHBAe-
Masi METOJIOM 3 TUIIOTE3a O HOPMAJIbHOM PAcCIpeIeICHUH BEPOSITHOCTEN
omurOOK MPOrHO3a Jiorapudma anpersCKoro MPUTOKa BOJBI B BOJIOXPa-
wuuiie CasHo-Ilymenckoi ['DC MoxeT ObITh PUHSTA.

B nonp3y nmpuMEHMMOCTH MeToJa 3 CBHIETENbCTBYET YAOBJIETBO-
PUTEIBHOE COOTBETCTBHE MEXIY IOIY4YEHHOH MO psiy HOPMUPOBaH-
HBIX 3HaueHuil Ineg; smmupuueckoil GpyHkuuel pacnpeneneHus: BeposT-

Hoctel n Gpynkuueit Jlanmaca (puc. 9.1).

F(x) 100% -

Puc. 9.1. I'paukn 3Mnupuveckoii (KpacHbIM LIBETOM) M HOPMAaJIbHOI
(cMHUM 1BeTOM) (PYHKIMI pacnpeaeieHusi BepossTHOCTell

HOPMHPOBAHHBIX 3HaYeHuii In¢; .
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BrinonHeHune BcexX yCIOBUNM MPUMEHUMOCTH METOA 3 MOyYEHUS
BEPOATHOCTHOM (POPMBI JOJITOCPOYHOTO MPOTHO3a CPETHETO 3a arpelib
pacxona mputoka Boabl B Bomoxpanwnuiie Casno-Ilymenckoit ['9C
MI03BOJIIET HAa HEM OCTAaHOBUTBCS, HE paccMaTpuBas MPHUMEHUMOCTh
TEXHUUYECKH 00JIee CII0KHOTro MeToa 4.

Takum o0pazom, ycioBHas (YHKLHSI paclpelielieHHsT BEPOSTHO-
CTel U YCIOBHAs KpUBasi 00€CIIEUCHHOCTH CPEIHETO 3a anpeib pacxoa
nputoka Boabl B BomoxpaHwuiie —CasHo-Iymenckoit ['DOC

Y= Q,, M’/c B 3aBUCUMOCTH OT €ro JOITOCPOYHOTO MPOTHO3a Y 110
paccMmarpuBaeMoOl MeTonuKe onpenensrores Gopmyiamu (8.7) u (8.8)

pu ‘Wlng =0,21.

B xauectBe npumMepa GopmMbl 1 BEpOSTHOCTHOTO MPOTHO3a MO pac-
cMaTpHuBaeMOl METOAUKE Ha puc. 9.2 nanel rpaduKu yCIOBHONH KPUBOKH

obecnieueHHOCTH Y ( p‘Y ) IpA MajoM, CpeIHeM M OOIBIIIOM 3HAYCHUSIX

IIPOTHO3a Y, pasubIx 400, 650 1 900 M*/c.
Y(p|¥)
1600
1400 +
1200 \\\
1000 ‘\ -_._,_‘___‘__\

600 N —
400

200

U_—l_ T T T 1

0% 20% 40% 60% 80%  100% p

Puc. 9.2. I'paduxn yciaoBHoM kpuBoii o0ecneyeHHOCTH Y ( p|)7 ) cpeaHero

3a anpeJib Pacxojia NPpUTOKa BoAbI B Bopoxpanuanine Casano-lllymenckoii
I'SC npu pasIMYHBIX 3HAYEHHAX €ro Mporuosa: Y = 400 m3/c (cunss

JINHUSA); Y =650 m¥c (xpacnas junus); ¥ = 900 m%/c (3e1enas Junus).
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JU1s HEeKOTOpBIX 3HAYEHHH OOECIEYeHHOCTH p Te K€ KpPUBBIE

[PEJICTaBJICHbI B TA0JUYHON Gopme B Tadi. 9.2.
Tabauya 9.2

3HaveHud ycJI0BHOW KpHUBOii o0ecnieuenHoctu Y (p|Y) cpennero

3a anpeJib pacxoia NPUTOKA BOJAbI B BOAOXPAHUIHNIIE
Casno-Illymenckoii I'IC

p,% 5 10 25 50 75 90 95

Y(p\I7=400) 288 | 310 | 350 | 400 | 458 | 517 | 556

Y(p\Y =650) | 468 | 503 | 568 | 650 | 744 | 840 | 903

Y(p|Y =900) | 648 | 697 | 786 | 900 | 1030 | 1163 | 1251

B kauectBe npumepa (Gopmbl 2 BEpOSITHOCTHOTO IIPOrHO3A 0 paccMart-
puBaeMOi METOAMKE [ KaKJOro roja B 3aBUCUMOCTH OT 3HAYEHUS

IIPOTHO3a Y OIpenensuInch YCJIOBHbIE BEPOSITHOCTU P(Y) nonajanus
(hakTnyeckoro 3HadeHust ¥ B mHTEepBanN (492; 766). KoHIBI 3TOTO HH-
Tepsana a =492 M’/c u b=766 M’/c COOTBETCTBYIOT BEPOATHOCTAM
npesblieHns: 25 u 75 % 0e3ycIoBHOIO pacipeneneHus BEpOsTHOCTEH
(hakTHYEeCKOTO 3HAYEHHWs TPOTHO3MpyemMon BenuuuHbl Y . Cremosa-
TEJIbHO, O€3yClIOBHAsI BEPOSITHOCTH TMOMagaHus Y B 3TOT WHTEpBAl

paBHa 50 %. IIpu kaxIoM 3Ha4eHHW IMPOTHO3a Y, CoAepIKalluecs B

i
Tabn. 9.3 ycroBHBIE BEPOSTHOCTH P(Z. ) paccUMTHIBAIUCH C TMTOMOIIBIO
YCIIOBHOW (DYHKIIMU pacIpellelieHnsT BEPOSITHOCTEH, OTpeaensieMon
dhopmyoii (8.7). B Tabnmuiie moMenieHsl eKeroIHbIe 3HAYCHUST HHINKA-
Topa [;, paBHOTO €AMHUIE B Clydae NonagaHus (HakTHUECKOro 3Hade-
HUS IIPOTHO3UpPYEeMOH BenuuuHbl Y, B uHTepBan (492; 766) u paBHbIE

HYJIIO B TIPOTUBHOM CITy4ae.
B xauectBe npumepa GopMbI 3 BEpOSTHOCTHOTO MPOTHO3a IO pac-
CMaTPUBAEMON METOAMKE JUISl Ka)KJOTO TOa B 3aBUCHMOCTH OT 3Haye-

HHA IIporaos3a Y orpeaesiica I[OBCpPITCJIbHLIfI HUHTCPBal
Cp =(dp;bp), B KOTOPHIH OXKUIaeMasi BeNUuMHA Y JIOJDKHA MOMAAaTh
¢ 3amaHHOM BepoATHOCTBIO P =50 %. I'paHnIEl Takoro HHTEpBala
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OTIPE/IETSUTNCH YCIIOBHOW KpHBOHM obOecnedeHHOCTH Y (p }7) TIpH 3HAYe-
HusAX p;=75% u p,=25% . JIAd KaxIOro roja rpaHUllbl J1OBEPH-

TEJILHOTO UHTEPBANA dsy, M/C U by, M’/C TIOMenIeHs! B TabI1. 9. 4.

Tabauya 9.3
Yci0BHBIC BEPOSTHOCTH NoNajganus B HHTepBaJ (492; 766) cpeanero
3a anpeJib pacxo/ia NPUTOKA BOJbI B BOAOXPAHMIHIIE

~

Casino-llymenckoii I'C npu 3a1aHHBIX 3HAYEHHUSX €0 MPOruo3a Y

~

Tox Y, Y, | P@) | I
1979 400 426 0,23 0
1980 410 306 0,01 0
1981 886 791 0,43 0
1982 1003 670 0,69 0
1983 394 502 0,52 0
1984 420 395 0,14 0
1985 561 565 0,69 1
1986 533 595 0,73 1
1987 610 649 0,71 1
1988 705 549 0,66 1
1989 660 776 0,46 1
1990 460 514 0,56 0
1991 520 594 0,73 1
1992 630 694 0,65 1
1993 800 898 0,21 0
1994 698 738 0,55 1
1995 &35 894 0,22 0
1996 490 396 0,14 0
1997 1360 938 0,15 0
1998 583 723 0,59 1
1999 611 666 0,69 1
2000 740 773 0,47 1
2001 900 808 0,39 0
2002 587 817 0,37 1
2003 504 642 0,72 1
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Tabruya 9.4
JloBepHTeIbHBINH HHTEPBAJI VISl CPE/IHEro 32 anpesb pacxoia
NPpUTOKa Bo/AbI B Bopoxpanunme CasHo-Ilymenckoii I'9C,
COOTBETCTBYIOLIEr0 YCJIOBHOM BeposiTHOCTH monaganust P =50 %

TIPY 32/IaHHBIX 3HAYEHUSX €ro Nporuo3a Y

Tox Yz Yz P(Yz) Ii

1979 400 426 372 487
1980 410 306 267 350
1981 886 791 691 905
1982 1003 670 586 767
1983 394 502 439 574
1984 420 395 345 452
1985 561 565 494 647
1986 533 595 520 681
1987 610 649 567 743
1988 705 549 480 628
1989 660 776 678 888
1990 460 514 449 588
1991 520 594 519 680
1992 630 694 606 794
1993 800 898 785 1028
1994 698 738 645 844
1995 835 894 781 1023
1996 490 396 346 453
1997 1360 938 820 1073
1998 583 723 632 827
1999 611 666 582 762
2000 740 773 676 885
2001 900 808 706 925
2002 587 817 714 935
2003 504 642 561 735

[IpoBepka ¢Gopmbl 1 BBIpaKeHHsI BEPOITHOCTHOTO MPOTHO3a CPeJl-
HEro 3a ampeib pacxoja IpUTOKa BOIAbl B BojoxpaHuiuie CasHo-
lymenckoit ['DC Obl1a npoBeeHa B XoA€ BbIOOpa MOAXOISIIETO Ba-
pHaHTa MOJIy4eHHs TaKoro mporxHosa. st BapuanTta 3, OCHOBaHHOI'O Ha
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HCIOJIb30BaHUHU JIOTapu(MUUECKH HOPMAJIBHOI'O PACHPEAEICHUs] BEPO-
ATHOCTEH (DaKTUYECKMX 3HAYeHWH Y TIpH 3aJlaHHBIX 3HAYEHHAX HX

nporuosa Y , Takas IpoBepKa ObUIa BHIIONHEHA C IIOMOLIBIO KPUTEPHS
cornacus [Iupcona u nana monoKUTEIbHBINA pe3yIbTar.

[IpoBepka (opMbl 2 BbIpaKEHUS] BEPOSITHOCTHOI'O MPOTrHO3a MPO-
BEJICHA B COOTBETCTBUU C peKoMeHaanuel pasaena 8.3. OnpenenseMblil
¢dopmynoit (8.18) mokazarens W pasen 23,08. OnpexnensieMblil ynpo-

meHHo gopmynoit (8.19) mokazatens W pasen 16,35. [lpu ypoBHE
3HAYUMOCTU O = 5 % KpUTHUYECKH OOJBIIMM JUIsi 00OWX IOKa3areie

ABIseTCs KBaHTHIL %5, (5 %)= 32,67 pacnpeneleHns BeposTHOCTEil

XHU-KBaJIpaT C YUCJIOM CTereHell cBoOObl 7 —m =21, COOTBETCTBYIO-
I BEPOATHOCTH TpeBblmeHust O=15 %. CienoBarenbHO, HEpPaBEH-
crBa (8.18) u (8.19) BeIONHSIOTCS, U TPOBEPKY (HOPMBI 2 BEPOSITHOCT-
HOTO BBIPAKEHHUS PACCMATPUBAEMOIO MPOTHO3a CIIEAyeT NpPU3HATH
YCHEIHOH.

[TpoBepka (opmbl 3 BbIpaKeHHsI BEPOSTHOCTHOTO MPOTHO3a IMPO-
BElIeHa B COOTBETCTBUU C peKkoMeHAanueil pasmena 8.3. Paccuurannas
Ha OCHOBE JIaHHBIX Ta0I. 9.4 OTHOCHTENbHAS YacTOTa CIIy4aeB TOmaaa-
HUS €KErOJJHOI0 3HAYCHUS MPOrHO3UPYEMOM BEIMUMHBI Y B COOTBET-

CTBYIOLIMH MHTEPBAN (dsyy, ;bsgo,) COCTABISIET P"=0,60. IIpu ypoBHe
3HaYUMocTH 0.=5 %, n—m=21 n P= 50 % rpaHuis! 10BEpUTEIbHO-

o *
ro WHTepBaja JUId 3Toil uactoTel cocTaBimsor P (5 %)=0,417 n

P;(S %)=0,764. CrnenoBatenbHo, HepaBeHCTBO (8.20) BBHITIOTHSAETCS.
Brmonasiercst 1 HepaBeHCTBO (8.21) yIpoIIeHHOTo BapuaHTa MPOBEp-
ku. Takum oOpa3oM, U TPOBEPKY (OPMBI 3 BEPOSTHOCTHOTO BBIpaXkKe-
HUS paccMaTpUBAaEMOro MPOrHO3a CIEAYET MPU3HATh YCIEIIHOM.

Just oueHkn 3()pHEKTUBHOCTH METOAMKH JIOITOCPOYHOTO BEPOSIT-
HOCTHOT'O TIPOTHO3UPOBAHUS ANPEIBCKOT0 MPUTOKA BOJABI B BOJIOXPAHU-
muie CasHo-Iymenckoit I'DC B kadecTBe aJbTEPHATUBBI UCIOJB30-
BaJOCh OE3YCIIOBHOE pacIpe/eieHUue BEPOSTHOCTEH (aKTHYECKHX
3HaY€HUH Y MNPOrHO3MpyeMOil BEIUYMHBI, COOTBETCTBYIOLIEE KIUMa-
TUYECKOMY NPOTrHO3y. OLEeHKa 3TOro pacrnpeaciieHus BBITOIHIIACH 10
JMaHHBIM Ta0u. 9.1. Iy onucaHusi MHOTOJIETHUX KOJIEOAHUH BETHYUHBI
Y wucnonp3oBanock JorapupMUUECKH HOPMaJbHOE pacrpeesieHHe
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BEPOSITHOCTEH C MOJYYCHHBIMHU IO psiAy 3a n= 25 jeT HaOIoJeHul
oleHKamMu mapametpoB Y = 652 m>/c u C = 0,35. D10 pacnpeneneHue
v

MPaKTHUYECKH COBMANAeT C TpeXIapaMeTpUUYecKUM raMma pacrpeese-
nueM npu C /C =3. Ilpu momyueHHH BEPOSTHOCTHOW (hOpMBI aib-
N v

TE€PHATUBHOTO KJIMMAaTHYECKOTO MPOrHO3a YHCJIO OLEHUBAEMbIX IMapa-
METpPOB PaBHO m , = 2.

CornmacHO peKOMeHIAIMsIM pazziena 8.4 omeHka 3(PPEeKTHBHOCTH
BEPOSITHOCTHOTO MPOTHO3a B popMax 1 u 3 CBOAUTCS K pacCMOTPEHHON
B pazzene 3.3 oneHke 3()(HEKTUBHOCTH METOUKHU JIOJITOCPOYHOTO TIPO-
THO3UPOBAHUS B OOBIYHOW JIETEPMHHUPOBaHHOW (opme. B manHOM
cllydae pedub MIET O MpOorHose jorapudma InY cpegHero 3a ampeinb
pacxona npuToka BoAbl B BojoxpaHwiniie Casno-Illymenckoit I'OC.
[IpoBepsiemast MeTomuka gaet mporHo3 InY ¢ mcmomb3oBanuemM Qop-

Mynbl (2.19) nna onpenenenust Y . llorpemHocTh Takoro IMporHosa

k3 [
XapaKTEpU3yeT IOKa3aTelb V1 =0,21. KaumaTuueckuii mporsos
ne

OTIPeNENAETCS TMOCTOSIHHBIM 3HaueHneM InY mpu Y = 652 m/c. Tlo-
TPEIIHOCTh TaKOro MPOTHO3a XapaKTepu3yeT IIOKa3aTeib

N V]: e 0,32, paccuutansslii no gopmynam (3.7) u (3.10). Otcyt-

CTBHE CTaTUCTHUYECKHU JOCTOBEPHON aBTOKOPPEISIIIUU B PsIax OMIHOOK
InY,—InY, u InY,—InY npu i =1, ..., n obnerdaer nosry4yeHue OLEHOK
TIOTPEITHOCTEH TMPOTHO3a BETUYHMHBI InY MO cpaBHUBacMBIM METOIH-
kam. Kosdduuumenr woppensiuu mexay BeiawuuHamu InY wu InY
paBen R=0,79.

®dopmyna monydeHus Mporuosa InY yke He sBISCTCS JTUHEHHON
OTHOCHUTEJIBHO OIIEHMBAEMBIX ITapaMeTPOB. DTO HE MO3BOJISIET BOCIIONb-
30BaThCs HanboJiee MOIIHBIM KpUTepHeM |, peKOMEHIyeMBbIM B pa3jie-
ne 3.3. Jlns onteHkn 3 EeKTHBHOCTH pacCMaTPUBAEMO METOIUKH JOJI-
FOCPOYHOTO TPOTHO3a BENWYHMHBI InY wWcnoms3oBaH Oosiee oOIMMN
kputepuii 2. Onpenensemsiit popmynoii (3.15) nokazatens cocraBiseT
B, =15,36. Ilpu ypoBHe 3HaunMocTH O =35 % KPUTHYECKU OONBLINM
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JUISL ATOTO TIOKA3aTeNs SBISIETCS KBaHTHIb 3,84 pacmpenesieHus: Bepo-
o v 2
SITHOCTEH XM-KBaJpaT ¢ OAHOW cTeneHbto ) (5 %) cBOOOIBI, COOTBET-

CTBYIOIIMH BEPOSITHOCTU mpeBblmieHus o =5 % . CrnemoBarenbHO, He-
paBeHcTBO (3.15) BeIMONHSAETCS, W d()()EKTUBHOCTH BEPOSATHOCTHOTO
BBIpQXEHHS paccMaTpHUBaeMOro TporHo3a B ¢popme 1 u 3 ciemyer mpu-
3HATh JOCTATOYHO BHICOKOH.

B cBsi3u ¢ oueHKOW 3PEKTHBHOCTH BEPOSTHOCTHOTO MPOTHO32 B
dbopme 3 crmemyeT OTMETHTH, UYTO CPEIHSS IJIMHA MPEICTABICHHBIX B
Tab1. 9.4 TOBEpUTEIBHBIX HHTEPBANIOB paBHa 176 M’/c. IIpu HCIIONB30-
BaHUM KIMMAaTHYECKOTO MPOTHO3a aHAJOTHYHBIN JTOBEPUTENbHBIA WH-
TepBai (492; 766), B KOTOPBIA OXUmAaeMasi THAPOIOTHICCKAs XapaKTe-
puctuka Y J0JDKHA TMomajaath ¢ BeposiTHOCThO P =50 %, umeer
nmany 274 m’/c. OTHOILIEHHE CpeaHel JUTMHBI YCIOBHBIX HHTEPBAIOB K
JUTHHE 0€3yCIIOBHOTO MHTEpBajia paBHO 0,64 ¥ MPAKTUIECKU COBITAACT
C OTHOLICHHWEM MOKa3aTesIell MOrPEIIHOCTH MPOTHO3a MO CpaBHHUBAe-

MBIM METOAMKaM ,/Vl* N =0,66 B 0OOBIYHOH JETEPMUHUPO-
ne

A, Ing
BaHHOU (hopme.

Onenka 3¢ dexTuBHOCTH (HOPMBI 2 BEPOSTHOCTHOTO BBIPAKEHUS
paccMaTpuBacMOro HpOrHO3a MPOBEICHA B COOTBETCTBHU C PEKOMEH-
nanueit paszgena 8.4 Ha OCHOBE AaHHBIX TaoOi. 9.3. BeposiTHocTHOH
(hopMe 2 KIMMATHYECKOTO MPOTHO3a COOTBETCTBYET IMOCTOSHHAs 0e3-
yciioBHas BepoaTHOCTh P, = 50 % nonananus pakTu4ecKoro 3Ha4eHUs

Y B wntepnan (492; 766). Paccunrtanusiii o gopmyiie (8.24) mokasa-
tenb cocrasiusier W, =11,54. Paccumtanneii mo dopmyne (8.25)
VIPOIICHHBIA TTOKa3aTelh COCTABIISCT WA= 8,65. Ilpu ypoBHEe 3HAYH-
MOCTH O =5 % KPUTHUECKH OOJIBIINM JJisi 000UX TOKA3aTelNeH SIBIIsCT-
Csl KBAaHTHJIb xg (5 %) = 5,99 pacupenenenust BEpOITHOCTEH XH-KBaIpaT

C YHCIIOM cTemneHei cBo0onbl k —1=2, COOTBETCTBYIOLINI BEPOSTHO-
cti mpesbiueHus o=5% . CnenoBarenbHo, HepaBeHCcTBa (8.24) u
(8.25) BemmonHsIOTCA, U 3GHEKTUBHOCTH MpEsIaraéMold METOIUKU Be-
POSITHOCTHOTO TpOrHO3a B (hopMe 2 clieayeT NpU3HATh JOCTATOYHO
BBICOKOM.
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9.2. [IpuMep KPAaTKOCPOYHOT0 MPOTHO3MPOBAHMUS PEYHOI0 CTOKA
B BEPOSATHOCTHOM dopme

PaccmartpuBaeTcss MeToqMKa TPOTHO3UPOBAHHMS MAaKCHMaJIbHOTO
pacxoza Boasl ¥ = Q,... M’/c B ctBope p. Coun — r. Coun ¢ 3abnaro-
BPEMEHHOCTBIO OJIHU CYTKH. MeTOo/IKa MPOTHO3UPOBAHUS CPEITHECYTO-
YHOTO pacxoja Boasl () M’/C M3T0XKeHa B pasziene 5.3 u paccMaTpuBa-
Jach B KauecTBe NpumMepa B pazaenax 6.2, 6.4 u 7.3. Jlns ee mocTpoeHus
WCTIONB30BAJICS PSAJ] €KEITHEBHBIX THAPOJIOTHISCKUX U METEOPOJIOTHYE-
ckux Habmonenuit 3a nepuon ¢ 1984 mo 2005 roa. C yuetoM mporryc-
KOB 00IIlee YMCIIO €KEITHEBHBIX HAOIIOJICHUN JUIsi KaXKIOr0 Mecsia 7
Bapeupyet oT 508 mo 558. IIporHo3 cpemHEeCyTOUHOTO Pacxojia BOJBI
O W™/c onpenensercs nuHenHON (opmyroit (5.18), comepxkamieit
k=13 mapameTpoB, KOTOpBIE OIEHHUBAIMChH I KaXIOro Mecsla B
oraenbHocTU. CTBOp He 000pYJOBaH CaMOITUCIIEM YPOBHSI BOABI, MO-
9TOMY TPOTHO3 CYyTOYHOTO MAaKCHMyMa Pacxoja BOJBI OMPEIeNsIeTcss B
sunge Q,., =k O, rne Q M’/c — IPOTHO3 CPEHECYTOUHOTO Pacxoa
BOJBI, kK — TMOJYYECHHOE MO JaHHBIM THIPOJOTHYECKHX €XKETOJHUKOB

cpelHee 3HAUYC€HHUE OTHOLICHUS MAKCUMYMOB pPacXoOIOB BOIbI K HX
CPEIHECYTOUHBIM 3HaueHusM [4]. s kaxaoro mecsia 3HauYeHUs Ko-

a¢duruenra k momermens! B Ta6. 9.5.
Tabauya 9.5

3HayeHust nepexoaHbIx Kodpduuuentos £ st creopa p. Coun —r. Coun

I Ir mr (v | v | VI |[VII VIl | IX | X | XI | XII

k 12,00/2,07{2,19(1,77|2,66|3,57|3,47|4,32|3,30|2,60|2,64|1,97

YT1oOBl BEIOpAaTh BapHAHT METOAUKH KPATKOCPOUHOI'O BEPOSTHOCT-
HOTO TIPOTHO3MPOBAHHS MAaKCHMAaJbHOTO pacxoia BOIBI B CTBOpE
p.- Coun — 1. Coun, HEOOXOAMMO TPOAHATHIUPOBATH BO3MOYKHOCTH
MIPUMEHEHUS K&KIO0TO U3 METO/I0B, PEKOMEHIOBaHHBIX B pazzene 8.2.

Mertox 1 ocHOBaH Ha MPEATNIOIOKEHUN O HOPMAJIBHOCTH pacpeie-
JIEHUSI BEPOSITHOCTEH OMIMOOK MPOTHO3a U 00 OTCYTCTBHU 3aBHCUMOCTH
MeXIy aOCOJIOTHBIMM  OIIMOKaMH TPOTHO3a M €r0 3HAYCHUSIMH.
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Ornenka K03 (GUIMEHTA KOPPEISIITIN MEXIY a0COTIOTHBIME OIHOKAMHI
|51.| Y 3HAUEHUSMH TPOTHO3a Y, I pa3HbIX MECAICB BapbUPYET B

1
npenenax ot 0,29 no 0,52. CornmacHo n3nokeHHOMY B paszzene 2.1 xpu-
teputo [lutmena, mpu n=508-558 u o =15 % 3Ta oueHKa SBISIETCS
CTAaTUCTUYECKH JOCTOBepHOU. Ha 3TOoM ocHOBaHum ot MeToaa 1 mpuxo-
JIATCST OTKA3aThCs.

Meton 2 ocHOBaH Ha TIPEAITOIOKEHUN 0 HOPMAIBHOCTH pacIpeie-
JICHUSI BEPOATHOCTEH OTHOCHUTENBHBIX OMIMOOK TMpPOTHO3a W 00 OTCyT-
CTBUM 3aBUCUMOCTH MEXJIy WX aOCOIIOTHBIMU BEITUYNHAMU U 3HAYCHH-
sMa  mporHo3a. OueHka kodduIpeHTa  KOppeIsLIUU  MEKIY

a0CONIOTHBIMU OIIMOKaMu |g,. —1| W 3HaYEHUSAMM IPOTHO3a Y, i pas-

HBIX MecdleB Bapbupyet B npeaenax ot 0,10 no 0,31. CornacHo uzino-
KeHHoMYy B pasnene 2.1 kputepumio Ilutmena, mpu n=508-558 u
a=5 % 5Ta OLEHKa SBJIAETCS CTAaTUCTUYECKU JocToBepHOil. Ha atom
OCHOBAHHH MPUXOJIUTCS OTKA3aThCSA M OT MeToa 2.

Meroxn 3 mpemycMmarpuBaeT Iepexol K JiorapudmaM 3HAYCHHUS

~

MaKCHUMaJbHOI'O pacxona Boisl Y = O, . 1 ero nporuosa Y= Q,. 1

aHanm3 paja omuOOK Takoro nporuosa Ing; =InY, —InY, npu i=1, ..,

n . JIaHHBII METOJ| OCHOBAH Ha IPEIIIOJIOKEHUN O HOPMAJIBHOCTH pac-
MpeJieNIeHNs] BEPOSITHOCTEH 3TUX OMMUOOK M 00 OTCYTCTBUH 3aBHCHMO-
CTH MEKAY UX a0COIIOTHBIMYU BEIMUYMHAMH U 3HAUCHUSIMU IIPOTHO3A.
Onenka koddduumenta Koppensiuuu MeEXIy aOCOTIOTHBIMU
ommOKamu |Ing; | U 3HaYCHUSIMH TIPOTHO32 lnz JUTSL pa3HBIX MECSLEB
Bapeupyer B mpexaenax ot —0,03 mo 0,06 u, cormacHO KpUTEpHIO
IMutmena, mpu n= 508-558 He ABISIETCS CTATUCTUYECKH TOCTOBEPHOI
U J1I00OM pa3yMHOM YpPOBHE 3HAYMUMOCTH 0. OTCYTCTBHE CTaTHUCTH-

4eCKOU 3aBUCHMOCTH MEXIy oumMOkaMu nporuos3a Ing;, =InY, —InY, u

ero 3HayeHusmu InY,=InQ, . nemoHcTpupyer puc. 9.3, noxydeHHbII

10 JTAHHBIX HAOJIIOJICHHIA 32 BCE MECSIIIBI.

Jlyisi IpOBEPKU MPUHAJICKHOCTH OIMIMOOK TaKOr0 MPOTHO3a HOP-
MaJIbHOMY pacmipeeseHUI0 BeposiTHOCTeH 1o opmyte (8.13) ompene-
JSUIUCh HOPMHPOBAHHbBIC 3HAYEHUs X; OLIMOOK Ing; mporHosa c uc-

* v
IIOJIb30BAHHUEM OIICHKH '”/1 , MOJIYYCHHOU JI1 KaXXAO0ro Mmecsama C
ne
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nomouieto popmya (5.2) u (5.15), B kKoTOpEIX pasHocTh Y; —Y, cnexyer
3aMEHHTh OIIMOKOH InY, —lnz. B >Tux oneHkax y4uThIBaeTcs Kod(¢-
(buIMeHT KOoppealMu 7; MexXy omunOkamu nporHosa Ing; u Ing,,, 3a
cMmexHble cyTku. OH ompenensiercs (opmynoit (5.1), B KoTopoit paz-
Hocth Y, —Y, TaKke CIIeAyeT 3aMEHUTh OomuoOkod InY, —1n)7i. Hs

1 1

[«
KaXJ0T0 MecCila 3Ha4YCHUA OLCHOK 77 U Vl IIOMCIIICHEI B Ta0. 9.6.
neg

Ins

In lex

1] 1 2 3 4 5 B

Puc. 9.3. CooTHomIeHHEe MeKAy OIIMOKAMM IIPOTrHO32 JIorapugMoB
MAKCHMAJIbHBIX PACXO0B BOJAbI [N & W 3HAYEHHSIMH 3TOT0 MPOTrHO32

In Qmax B cTBope p. Coun —r. Coun.

Tabnuya 9.6
XapakTepUCTHKH OIIHO0K MPOrHO3a JIOrapu(pMoB MaKCHMAJIbLHBIX
pacxoaoB Boabl B ctBope p. Coun — r. Coun

I I |ar [Iv | v | VI |VII |\VIITl | IX | X | XI |XII
1554|508 | 526 | 540 | 558 | 540 | 558 | 526 | 540 | 558 | 540 | 558
i 10,18]0,080,03|0,16|0,00|0,05]0,03]0,01|0,07]0,02]0,37]0,08

\/K 0,4310,37(0,37|0,22|0,37(0,44|0,61{0,87|0,90|0,99 | 0,66 | 0,52
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[TpuBenenusbie B Ta01. 9.6 3HaueHHUs KOXPPUIMEHTA 7, TOKa3bIBa-

IOT, YTO JJIs1 HEKOTOPBIX MECSLEB XapaKTEepHA CTAaTUCTUYECKU JOCTO-
BEpHasi aBTOKOPPEJISIIIUS PSIOB OIMIMOOK MPOrHo3a Jiorapudma MaKCH-
MaJlbHOTO pacxofla, KOTopas TMOATBEpKIaeMas W3JIOKCHHBIM B
pazaene 2.1 kputepueM AHjJpecoHa. B cOOTBETCTBUM ¢ cojeprKaliencs
B paszzene 8.3 peKkoMeHJanuen s Kaxa0ro Mecsa B psae mpoBepoy-
HBIX MIPOTHO30B OBUIM OCTABJICHBI JIMIIb WICHBI, YIAJICHHBIC HA 2 CYTOK.
B pesynpraTe nuuHa Kaxaoro psaa 7 YMEHBUIMIACH B JIBA pasa.
[MocTpoeHHast ist KaXI0ro Mecsia SMIuprdeckas (QyHKIUS pac-

HpeeNeH:s BePOsSTHOCTEH COKPAIEHHOro pafa X, ..., X, CPaBHUBA-

Jack ¢ (QyHKIHEH HOPMAaNbHOTO pachpeaeieHus. Yucio mapameTpos,
MpeBapuTesbHas OIICHKa KOTOPBIX HE0OX0IUMa JUIS TTOJTy4YeHHS METO-
JUKH  BEPOSITHOCTHOTO IMPOTHO3UPOBAHUS METOJOM 3, COCTaBJIsieT
m=14. TlpoJOHKUTENBHOCTh COKPAIIEHHOTO B IENIAX YCTpaHEHUs
ABTOKOPPEJISIIUY psiia 1 BapbUpyeT B mpenenax ot 254 mo 279. Cre-
JIOBATENBbHO, COOTHOUIEHWE m/n <1/15 BBINONHSETCS I KaKIOTO

mecsina. CoryacHo cojepskaieicss B pazzene 8.3 peKkoMeHAaluu, s
IIPOBEPKU COOTBETCTBUSI MEKIY PSIIOM HOPMHUPOBAaHHBIX OMIMOOK TPO-

T'HO3a J'IOI‘apI/I(l)MOB MaKCUMaJIbHbIX pPAacXodoB BOAbI X, ..., X H

n
(GyHKIME!l HOPMaJIbHOTO PACHpENeNICHNs] BEPOSATHOCTEH HCIOJIB30BaH
kputepuii cornacusi Kpamepa — Museca — CmupHoBa. Paccuurannbie
Uil Bcex MmecsneB no Qopmyne (8.16) 3HaueHUs Mokaszareist dTOro

KpuTepus ©° BapbHpyIOT B mpeaenax ot 0,11 1o 0,26. IlpuBencHHbIe B
Tabn. 8.3 KPUTHUECKH OONbIINE 3HAYCHHS @ (00) NPEBOCXOIAT STH

MoKa3aTenyd MpU JIOOBIX pa3yMHBIX 3HAYCHUSX YPOBHS 3HAYMMOCTH
kpurepus o . CrnenoBarenbHO, NperycMaTpUBacMasi METOJIOM 3 THIIO-
Te3a 0 MPUHAUICKHOCTH OMIMOOK MPOTHO3a JOrapu(MoB MakcCHMaib-
HBIX PAcXoJI0B BOJIbI HOPMAJILHOMY paclpe/elICHHI0 BEPOsSTHOCTEH
MOJKET OBITh NMPHHATA UL BceX MecsueB roga. OO 3ToM cBHIETENb-
CTBYeT W pHC. 9.4, Ha KOTOPOM SMITUpUYECKue (YHKLUUHU pacrpeerne-
HUS BEPOSTHOCTEH HOPMHUPOBAHHBIX 3HAYCHUH STHX OMIMOOK Al (eB-
pams, Mas W HOAOPS CpaBHHUBAIOTCH C (QYHKIHEH HOPMAaJIbHOTO
pacrpeneneHus.
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deepans

mait
Flx) 100%
90%
80%

Puc. 9.4. I'papukn 3Mnupuveckoii (KpacHbIM LIBETOM) M HOPMAaJIbHOI
(cuHUM 1BeTOM) (PYHKIMI pacnpeneneHusl BepOATHOCTel omMnO0K
NPOrHo3a Jorapu(pMoB MaKCHMAJbLHBIX PACX0/10B BO/IbI B CTBOPE
p- Couu —r. Coun.
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BrinonHeHne Becex yCIOBHIl MPUMEHMMOCTH MeToja 3 Juisl TOJy-
YCHUA METOJUKH KPATKOCPOYHOI'0 BEPOATHOCTHOI'O ITPOTHO3HMPOBAHUA
MaKCHUMAaJIbHBIX PacXo0B BoJbI B cTBope p. Coun — r. Coun no3Bosser
Ha HEM OCTaHOBHUTBCHA, HE PAacCMaTpuBas NPUMEHHMMOCTh TE€XHHYECKH
0oJiee CI0KHOTrO MeTo/a 4.

Takum 00pa3oM, METOJMKA BEPOATHOCTHOIO IPOTHO3MPOBAHUS
MaKCHMAILHOTO pacxona Bojbl O, M/c B ctBope p. Coun — 1. Coun ¢
3a0J1arOBPEMEHHOCTBIO ~ OJJHM ~ CYTKM  OCHOBaHa  Ha  OLIEHKE

a *(QmaX |Qmax) YCIOBHOW (YHKIIMH pacrlpeneleHns BeposTHOCTEH

0’KHMIAEMOTO Pacxosia Mpu ero nporuose Q... M’/c, IPeaBaPUTENHHO
TIOJIYy4YCHHOM I10 HCXOZ[HOﬁ METOJUKE NETCPMUHUPOBAHHOTO IIPOTHO3M-
poBanus. DTa oleHKa onpesessercs Gopmyioit (8.7) mpu 0003HaUCHU-

ax Y= 0, u Y= Qmax , B KOTOPO# IS KKI0T0 MeCsIa Halo Mo-
*

CTaBJIATh 3HAYCHUS ,/Vl u3 1abm. 9.6 [3].
ne

HauOonpimmii nmpakTuieckuii nHTEpec npeacrasiseT Gopma 2 BbI-
paskeHMsI BEPOSITHOCTHOT'O IIPOT'HO3a.
s ctBopa p. Count — r. Coun MyHHIIMTIANBHBIMHA OpTaHaMH yCTa-

HOBJICHBI TPpU KPUTHUYCCKUX 3HAYCHUSA YPOBHA BOJbI HKp , COOTBET-

CTBYIOLIUE PAa3JIUYHBIM YPOBHSM OMACHOCTU. DTUM YPOBHSIM COOTBET-
CTBYIOT ~KPHTHUYCCKHE 3HA4YeHHS pacxoga Boiael (., KOTOpbIC
omnpeenstoTes mo 3asucumoctd Q(H) u npuBeneHsl B Ta0. 9.7.
Tabauya 9.7
Kpurudeckue yposuu Boabr /7, naa «0» rpaduxa mocra u

COOTBETCTBYIOIIHE HM pacxoabl Boabl O, B cTBope p. Coun —r. Coun

VpOBEHB OMACHOCTH H,,em| O, mc
OtMeTKa Ui 10/1a4y IITOPMOBBIX TeJIErpaMM 280 300
OTMeTKa HeOIarOPHUATHOTO SBICHUS 330 500
OTMeTKa OIIaCHOTO SIBJICHHUS 360 640

BeposiTHOCTH NpEBBIIECHUS] KPUTHUECKUX PACXOJI0B BOJBI B TeUe-
HHUE BCEro0 rojia U KaXKJIOT0 MECsLa, IOJYYEHHBIE 10 MHOIOJIETHUM
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psiiaM COOTBETCTBYIOIIMX MAKCHMYMOB PacXoja BOJbI, MOMEIICHBI B
Tabm. 9.8.

Tabauya 9.8
BepositHocTH (%) npeBbIICHUsT KPUTHYECKUX 3HAYCHHIT Pacxo1a BobI

0,, B crBope p. Coun —r. Coun

O, vl I [ I [I |1V |V VI |VI|[VII|IX | X [XI |XII |4
3000 173169(4,8(26[95(99|10[12|14]15| 181561
500 115]1,6(0,68/0,23/3.213,8(44(58[75|73(85|4,6] 16
640 10,60/0,7210,22(0,06| 1,7 | 2,2 2,7 4,053 [5,0(55(22 5,8

Kak u cinempoBano oxkugaTh, BEpOSTHOCTH MPEBBIIICHUS KPUTHUYEC-
CKHX PAacxXxoJ0OB B TEUEHHUE IoJa BBIIIE, YEM JJIs KaXI0oro mecsua. B
(heBpase B yCIOBHSIX 3UMHEH MEKEHU BEPOSTHOCTH TIPEBBITIICHIUS BCEX
KPUTHYECKUX PacxXxoJ0B MUHMMalbHbI. BO Bpems Mojg0BOABS CKa3blBa-
€TCsl BBICOKAsi BOJHOCTh PEKH, U 3TH BEPOSATHOCTH YXKE 3aMETHO OO0JIb-
me. brarogapsi BBICOKOH M3MEHUYMBOCTH PEYHOTO CTOKA B CE30H aKTHB-
HOT'O IIPOXO0KJIEHUS MaBOJIKOB, BEPOSATHOCTD IPEBBILIEHUS JaKe CAMOI0
BBICOKOI'O KPUTHYECKOr0 PacX0/a 3aMETHO NPEBBIIIAET HYJIb.

B 3aBucumocT# OoT nporHosa @max MaKCHUMAaJIbHOTO Pacxo/ia BOJIbl
Ha CJEIyIOLME T0CIE AaThl €r0 COCTABICHUS CYTKH YCJIOBHAsl BEPOST-
HOCTb IPEBBIICHAS KPUTHYECKOTO pacxona Boabl O, B TEUCHUE STHX

~ . ~
CYTOK, onpeaensercs, Kak p,, (O ) = 1=F (O, | Omax ) -

Ha puc. 9.5 mns gepans (3UMHSS MEXeEHB), Mast (CHETOBOE IT0JI0-
BOJIbE) U HOSIOps (CE30H JO0XKJIEBBIX [MABOJKOB) MPUBEACHBI IpaduKu

Gyukunn p,, (Q,,0y ), OIPEAETAIOLIEH BEPOATHOCTHBIN MPOrHO3 Mak-

CUMAJIBHBIX Pacxo/0B BOJblI HA OIHU CYTKH.
CpaBHCHI/Ie MMPUBCACHHBIX Fpa(l)I/IKOB IMOKa3bIBACT, YTO MMPU OJHHUX

U TeX K€ 3HAYECHUSX MPOTrHO3a MAKCHMAaJbHOIO pacxona Boabl Q..
BEPOSITHOCTh TNPEBBILICHHUS KPUTHYCCKUX PACXONOB BOABL P, (O 0 )

MaKCHUMaJlbHa B MEPHOJ] MPOXOKIACHUS TOKICBBIX MTABOAKOB (HOSIOPH) U
MHHHMaJIbHA B TIEPHOJT 3UMHEH MeXeHH ((peBpaib).
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IMPABUJIA IJIS1 ABTOPOB
xKypHana « Tpyasr [ mapoMeTeopoIorndeckoro HayqHO-UCCIIeI0BATEIHCKOTO
uentpa Poccuiickoit @enepanumn»

1. Crarbsi 10JDKHA COJIEpPIKaTh CHKATOE M SICHOE M3JI0KEHHE COBPEMEHHOIO
COCTOSIHMSI BOIPOCA, OINUCAHUE METOJUKH WCCICAOBAHUS, H3JIOKEHUE U
O6Cy)K)ICHI/IC TOJIYYCHHBIX aBTOPOM JTaHHBIX. Cratbs JOJIDKHa OBITH O3arjaBJieHa
TaK, YToObI Ha3BaHUE COOTBETCTBOBAJIO €€ COJICPIKAHHMIO.

2. O0beM cTaThH, Kak NpaBUJIO, HE JOJDKEH NpeBbimarh 20 cTpaHuIl TeKCTa
B (opmare Microsoft Word ¢ momyTopHBIM HMHTEpBaJIOM, BKJIIOYasl CIIUCOK
UCIIONIb30BAHHBIX HMCTOYHUKOB, TAONHUIBI, pUCYHKH. OOBEM 3aKa3HBIX cTaTel
OIIPEIETISIETCSI PEAKOIIIETHEH.

3. CraTtbd TpeicTaBisieTCs B pACIEYaTaHHOM BHAE C TPHUIOKEHHEM
SJIEKTPOHHOW BEPCHH M PHCYHKOB B OTIENBHBIX (aifmax B ¢opmare .jpg, .tif.
(flash-nakonmTenp). DIEKTPOHHBIA BapHAHT CTATHU BBITIONHSAETCS B TEKCTOBOM
penakrope Microsoft Word u coxpansiercsi ¢ pacmupenuem .doc. B umenu
(haiina ykasbiBaercst (haMHIIMs aBTOpPA.

4. B komniexm cmamui, NOIKHBI BXOIUTb:

— OCHOBHOM TEKCT CTaTbU

— YJIK, cOOTBETCTBYIOLIUI TEME CTaThH;

— cBeneHus: 00 aBTopax (aBrope): (amMuiIMs, UMs, OTYECTBO IOJHOCTHIO,
yu€Hasi CTerneHb, JODKHOCTb, Ha3BaHWE OpraHM3alMM, OAJICKTPOHHBIA |
MOYTOBBIM a/pec, KOHTAKTHbIA TenedoH. i Tpynmel aBTOpPOB HEOOXOANMO
yKa3aTb, ¢ KEM BECTHU ITEPErOBOPLI U NEPEIHCKY;

— TeKCT aHHOTauuu (He Oosyee 12 CTPOK) HA PYCCKOM U aHTIIMHCKOM SI3BIKaX;

— KJIFOYEBBIE CJIOBA HA PYCCKOM M aHTJIMICKOM SI3bIKAX

— Ha3BaHME CTaTh, (PAMHUINN ¥ HHUIHAJIBI aBTOPOB HA AaHTIIMHCKOM S3bIKE;

- PIHJ'[}OCTp&TI/IBHBIﬁ MaTepual B BUAC OTACIbHBIX (baﬁHOB B COOTBCTCTBHU C
HKCTIPUBCACHHBIMU Tpe6OBaHI/I$IMI/I;

— CIHMCOK MOJIPUCYHOUYHBIX MOJITUCEH;

— akT 3Kcrneptuss (1 7K3.).

5. Texcm nomxkeH ObITh HaredaTaH mwpudTom Times New Roman 12 kersem
yepe3 IOJyTOPHBIM MHTEpBal Ha Jucrte GopMaroM A4 ¢ MOIsIMU: HIKHEE,
BEepXHee M JeBoe — 25 MM, mpaBoe — 15 MM. BplpaBHHBaHUE MO IIMPUHE.
Ao63annsiii orctyn 1 cMm. He nomyckaercst hopmupoBanue ab3aiiHOro OTCTYTA C
MOMOIIEI0 TIpo0enoB U Tabymanuu. Bee cioBa BHyTpH a0zama pasmemsioTcs
OJTHUM TIPOOETIOM.

ITomzaronoBku HaOWUPAIOTCS OTACTHFHON CTPOKOH YKUPHBIM MIPU(TOM; MOTYT
OBITh IPOHYMEPOBaHbI HJIM 0€3 HyMepaluH (Ha YCMOTPEHHE aBTOPOB).

pa3MepHOCTB BCEX q)HSIflquKI/IX BCJIMYMH CJICAYCT YKa3bIBaTb B CHUCTEMC
enaunul, CU. OGo3HaueHus enuHUL (PU3NYECKUX BEJIMYMH HAOMPAIOT MPSIMbIM
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mpuprom (Ila, Br/™?, Jx/(xr'K) mT. 1.). Mexny muppoii W emuHHIEH
M3MEPEHNS BCTABISIETCS OAMH 1polert; Hanpumep S m/c, 3 %.

IIpenmensr BenmnyWH TPHUBOAATCA chemyromuMm obpasom: 17-20 mm, ot 17 mo
20 mm. KaBbruku («...»). He nomyckaercs ucrosib3oBath aeduc (-) BMECTO 3HaKa
thpe (—) u Munyc; uudper 0 u OykBbl O B HAaJCTPOUHOM HANMCAHMU B Ka4eCTBE
cUMBOJIa rpajyca. JIpoOHble yacTH YMceNl OTIENSIOTCS OT LIeJbIX 3aIlsITOM, a He
TOYKOI.

6. Tabnuywl ¢ 3aroJIOBKaMH pa3MeNIaloTcs Ha OT/AEJBHBIX CTPAHUIAX 110CIe
OcHOBHOTO Tekcrta crarbu. Ccpulka Ha TaONUIy B Tekcre: B Tadm. 1.
OnHOBpPEMEHHOE HCIOJb30BaHWE TaOmu W rpadukoB (PUCYHKOB) JUIs
M3JIOKEHHSI OJIHUX M TEX )K€ Pe3ysIbTaToB HE JOIycKaeTcs. TaOmuipl ciemyer
CO3/1aBaTh B peknMe TaOmuIl (BCTaBUTH TaOnuIry). [lnpraa Tabiauiber He JOmKHA
OBITH OOJIBINE MMOJIOCH HAOOpa TeKCTa (KHIKHON WM aTbOOMHOW OpPHEHTAIINH).
Kerns 11.

OdopmiteHHEe 3ar0I0BKa TaOHIIBL:
Tabnuya 1
HazBanue Ta0/1M1bI

7. Pucynxu IOIKHBI OBITh YepHO-OENBIMH, NPEICTaBICHBl HA OTHACIBbHBIX
CTpaHHLAX I10CJIE OCHOBHOI'O TEKCTa CTATbU. B TEKCT pHCYHKH HE BCTaBIISTH.
Cchutka Ha PECYHOK B TEKCTE: Ha puc. 1.

PucyHku Ttaxke NOJDKHBI OBbITh TOATOTOBJIEHBI B OTIEIbHBIX (aiigax B
rpaduyecknx Qopmarax .jpg, .tif (s BO3MOXKHOIO HX peIaKTHPOBAHMS),
JIOJDKHBI OBITh YETKHMH, C YIETOM IOCIHIEAYIONIero yMeHbleHus. Bee Haamnucu
Ha KapTax, pUCyHKax, CXeMax, JuarpaMmMax JOJDKHBI ObITh Ha PyCCKOM SI3BIKE.

Odopmitenre noapucyHouHoi noanucu (11 xerns):

Puc. 1. Ha3Banue pucyHka.

8. @opmynvr HAOUPAIOTCS TOJIBKO C UCIONB30BAHUEM PelakTopa (hopMyd
Microsoft Equation Editor m umeroT cienyromue pasmepbl: OObIUHBIN — 12,
KPYIHBIH HMHICKC — 8, MENKHH HHACKC — 6, KPYHHBII CHUMBON — 24, MENKHH
cuMmBosl — 12. JlaTMHCKME U rpedeckre OyKBBI — KypcHB; LH(PHI —TIpsMbIe.
Bo3moxxHO mpescTaBieHHEe NPOCTHIX (OPMYyN B TeKcTe (HE 3aHMMAalOIINX
OTIENIEHYIO CTPOKY M HE COJIepKaIux Ipobei) Oe3 pemakropa Gopmyl, MpH
9TOM  pa3Mepsl CHMBOJOB B  (OpMyslax  JIOJDKHBI ~ COOTBETCTBOBATH
BBILICTICPEUNCIICHHBIM TPEOOBAHMUSIM.

IIpocteie  ¢Gopmysnel B TEKCTE MHHIIYT 4Yepe3 KOCYIH  JIMHHIO.
MaTtemaTideckne CHUMBOJIBI THMA Sin, ctg, arcsin, lg, max, gmcma Pemes (Re),
Poccou (Ro) m ap. mabupator mpsMbiM mpudrom. PacmmdpoBka cuMBoIOB
(dopMyJibl JTaeTcsl B TOM IOCJIE0BATEIBHOCTH, B KOTOPOH OHHU YIOTPEOJICHBI

B (hopmyiie.
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Heobxogumo nate  pacmm(poBKY BCEX HCIOJIB3YEMBIX B  CTaThe
apaMeTpoB, BKJIIOYAs MOACTPOUYHbIE M HAJCTPOUYHBIE MHICKCHI, a TaKKE BCEX
ab0OpeBmatyp.

10. Cnucox ucnonb306aHHbIX UCMOYHUKOS NOIKEH OBITh MPOHYMEPOBAH U
yrnopsiioueH 1o andaBuTy (BHa4YajJe Ha PYCCKOM sI3bIKE, 3areM Ha
HMHOCTPAHHBIX). Croucox  odopmiisiercs mo  ['OCT P 7.0.5-2008.
bubmorpaduueckast ccbiika. CChUIKM B TEKCTE HMPUBOJSTCS B KBaJpaTHBIX
ckobOkax [1, 2, 3-8].

11. TlognucanHas aBTOpOM (aBTOpaMM) Ha MEPBOM CTpaHUIE PYKONUCH
SBISIETCSI OPUTMHAJIOM Ul Te4aTH. BHOCHTE B  KOpPPEKTypy cTarei
3HAYUTEJbHBIC HCIPABJICHHS M JOTIOJIHEHNUS aBTOPAM HE Pa3peraeTcs.

12. Pemakmust coxpaHseT 3a co0oif mpaBo JenmaTh HEOOXOAWMBIC
pEIaKIMOHHBIE HCTIPABICHNUS.

13. Cratpu, TOCTyHamomue B pPEJAKIUIO JKypHala, MOJIekar
00s13aTeIbHOMY HE3aBHCHMOMY PELIEH3UPOBAHHIO.

Ilopsiioxk  peueH3upoBaHMsI  PYKONMCEH  INpEACTaBIEH Ha  caiTe:
http://www.meteoinfo.ru/review-order

14. B ciyyae BO3BpallleHHs] CTAaThbH aBTOPY MJIsl TEpPEepadOTKH JIaTOH
MOCTYIUICHUS] CYMTACTCS J1aTa MMOJYUYEeHHsI peaKlneil OKOHYaTeIbHOTO TEKCTa.

15. Ilnara c¢ aBTOpOB, B TOM YHCJIE aCIMPAHTOB, 3a ITyOJIMKAIHIO
pyKorucel He B3UMAETCH.
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