Konppamosa H.B.
Bausinue cnocoda pazonenusi BIOOpKH B aaropurmax MI'YA Ha TOYHOCTH

IMPOrHO3UpPOBaHHUSA

Ha mpumepe mporiecca pa3BuTHs HHQOISIAK HCCISIOBAHO, B KaKOH Mepe CIocod pa3jieicHUs
BBIOOPKHM JIaHHBIX B paziaHuHbIX anroputMax MI'YA onpezaensier TOYHOCTb IpeACcKa3aHHUs PE3KOro
M3MEHEHUs xapaktepa mporecca. Caeman BbBOA 00 3()PPEKTUBHOCTH aJrOpUTMA aJalTHBHOTO
MMPOTHO3UPOBAHUS ITPU KBA3BUONITUMAJIbHOM pa36I/IeHI/II/I JaHHBIX.

Anroputmbl MI'VA naBHO M 3(QQEKTHBHO HCHONB3YIOTCA JUIS TOJXYYEHUS  MOJeien
OJTHOKPAaTHOTO M MHOTOKPAaTHOTO NMPOTHO3MPOBAaHUS 3KOHOMHUYECKHX MporeccoB. B paborax [1,2]
anroputmbl  MI'VA  cpencrBamu cucremsl ACTPUJ npumensnuch s peumieHds 3anad
JKCTPANOJIALMU SKOHOMUUYECKHUX IIPOLIECCOB.

Tpaauumonno B anroputMax MI'VA st popMupoBaHusi BHEITHHX KPUTEPUEB BHIMOIHAIOTCS
rmocJeoBaTeabHoe (B MOPSAKE CIIEIOBaHMs JTAaHHBIX) pa3OnMeHue BHIOOPKHM WM pa3dmeHue 'mo
mucnepcun” — Ha nopo6usie (I1/]) unu vHe mogo6uwie (HIT/) yactu Bei6opku. B nanHoi pabote Ha
IpUMepe JaHHBIX Ipolecca Pa3BUTHS HHQIAIUH MPOBOAMUTCS CPaBHEHHE KBAa3UONTHUMAIIbHOTO
pazouenus [3] ¢ mepeuncIeHHBIMU CIIOCO0aMHU JIJIsi YCTAaHOBJICHHUS, TIPH KaKOM pa3OUeHHH BHIOOPKHU
MOJTy4YaroTCs MOJIEIH, TAloIIe HanOoJiee TOUHBIN pe3yNbTaT IPOrHO3UPOBAHMSL.

OObIYHO TIpH BBEACHHM YINPESKIAOMUX IEPEMEHHBIX IMPOUCXOMUT YKOpAauHBaHUE
Ta0JULBl HCXOJIHBIX JaHHBIX BOJIM3M TOYKM IPOTHO3a, B pE3yibTaTe TOYHOCTHb IPOTHO3a
CYLUIECTBEHHO Imajaer. J[isl MOBBIMIEHHS TOYHOCTH MHPEICKA3aHUS MPEAJIOKEHO IPUMEHATH
aJlalITHBHOE MPOTHO3UPOBAHUE.

IlocranoBka 3amaum. Ha3zoBeM ajanTUBHBIM NPOTHO30M TaKoe IIOCIEIOBATEIbHOE
MIPOTHO3UPOBAHME, NTPU KOTOPOM B TAOJIMIE UCXOTHBIX JAHHBIX M MPU BBIYUCICHHH MPOTHO3HBIX
3HAUEHUH UCIIONb3YIOTCS 3HAUEHUS [TPOTrHO3a Ha MPEIbIAYILUX [arax.

PaccmMoTpuM ero cymHOCTh Ha KOHKPETHOM MpHUMepe MpecKa3aHusl Pe3KOro M3MEHEHUs
XapakTepa mnpouecca HHOISAHH.

Hcxonnas Tabnuua nanHbiX [4] cogepkut m=6 aprymeHToB (cTos6o1noB) u N=18 cTpok (Touek
WCXOJIHBIX JIaHHBIX). APryMEHTaMH SIBJISIOTCS SKOHOMHMYECKHE Tmokazarenu [1]: X, - JIMYHBIC

HakoruieHus ($ MJIH.);X2 - yncno 6e3paboTHBIX (MIIH. 4en); X - TIPOUEHTHBIE CTABKH (mo Myan);

X, - IHOE notpebienue ($ MiIH.); X - JIMIHBIE T0XO/IbI ($ mun.); X, - BAJIOBOM HaIlMOHAJIBHBIN

nponykt ($ mipa.). 3Hauenus nuaekca MU Y (B % npupocra k 100% ) paccuuThIBaIKCh 110
dbopmyne mpuBeACHHOW B [4] W yYMTHIBAIM MHOXKECTBO DKOHOMHUYECKHUX (AKTOPOB X , TJIC
m

m >> 6. Ha puc. | npeacrasieH rpaguk U3MEHEHUS BO BpeMeHH uHaekca uHmsauuu Y, k=L N.



JluHeliHbIe IO TapaMeTpaM MPOTHO3UPYIONINE MOJAETH pa3Inyaauch GopMoil mabdioHa, T.e.

Pa3HOCTHOM CXEMOU

Y =F(X.X ,.X .Y..Y ),
k+L k-1 k- k k+L-1

KOTOpasi MOKa3bIBAET, KaKUe U3 3HAUeHUH x,, ,, m=1,6 , Y, U B Kakue MOMEHTHI BpeMECHU k-
Jo-ktL, cBs3aHBl MEXIy co0oii, rne L= 1,2,3 — 4ncino maroB ynpexJaeHus Mporuosa, j=1,2 —

9UCIIO 3ama3fpiBaHui. 31ech k =( j+1),N1 , NI:n +n — YHCIO TOYEK

;N LN ,n
4 B A4 B C
oOyuarolieii, MPOBEpOYHON U IK3aMEHAIMOHHON MOABBIOOPOK, (N = N1 +nc); X, — ucxonHas

Marpuia COCTOAHUA BXOJHBIX
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B % npupocTta k 100%

Puc.1

BEKTOPOB B MOMEHT k, dimX L= N1><6, j=012, N |~ UHCIIO CTPOK TaOJIMIBI MCXOIHBIX
—J

JAHHBIX, HCHOJB3YIOUIMXCA MJIS OINpeAeNeHUs] CTPYKTYpbl, MapamMeTpoB M BbIOOpa MOJENH

MPOTHO3A.

[Tocneanue mo BpeMeHU 3Ha4YeHHs UHJEKca UHGISIIUKU (CM. puc. 1) UHTEpEeCHHI IS 3a7auu
MMPOTHO3UPOBAHUS, T.K. TPEACTABIISIIOT COOOU Sl PE3KO U3MEHSIOMNXCS 3HaYeHH . JJ11 mporrosa

GBIJII/I BBI6paHBI ABa U TpHU IMOCICAHUX IO BPCMCHU 3HAYCHHA HHIACKCA I/IH(l)JISII_[I/II/I. B IIEpBOM
Clly4yae CUMTAJIUCh U3BECTHBIMHU N1=16 CTPOK TaOJIMIIBI, TPOTHO3HPOBATIUCH n. =2 TMOCIEeIHUX

3Ha4YEHMs, BO BTOPOM —N1= 15 cTpok M IPOTrHO3MPOBAIKCH n. =3 [ocieIHUX IO BPEMEHU
3HAYCHMUS.

TpanuMOHHO TpU BBEACHHM KaXJIOW HOBOW IMEPEMEHHOHN 3aIa3iblBaHHs MO KaKOH-IHO0
OJIHOM M3 BXOJHBIX MEPEMEHHBIX X ,m €[1,6] nam ynpexaeHus no BBIXOJHOW NepeMEHHOH Y B
m

mabyioH TaONWIly MJaHHBIX paclmpsercs Ha oAuH croiOer. Ilpudem Kaxkaoe BBEICHHE
3ama3qplBaHus Ha 1 mmar mo Kakoi-mubo mepeMeHHOM MaTpuibl X , COKpamaer Tabnaumy Ha 1
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CTpOKy cBepxy. Kaxpoe BBeneHHe ymOpexJeHHs Ha | Imar mo BBIXOJHOM MepeMeHHOU Yk

yKOpauMBaeT Tabnuiry Ha 1 cTpoky cHu3y. DTo —1-b1ii criocob popmupoBanus “padboueii” TaOIHIIBI,
MIPU KOTOPOM YHCJIO €€ CTPOK PABHO:

Ny (L, j)=N;—j-L. (D

[Ipn ganHOM cmocoOe sl MOCTPOSHUS KaKIIOM M3 MPOTHOZUPYIOMIMX MOJEICH CTPOUTCS

cBOA “pabouas” Tabmuia MaHHBIX MO (GopMysamM, MOTYIIMM COAEPKaTh MUHUMAJIBHO CIICAYIOIINN

Ha0bOp apryMEHTOB:
Yiir =F(X3 Y Yisr 1) L=lLnc, k=N,. (2)

JlaHHBIN MA0JIOH BKJIIOYAET, KaK YaCTHBIM CIIy4ail, IpH TMOJIHOM Iepedbope CTPYKTYp MOJenei

anroputMoMm COMBI ma6on Buaa:

Yo =FX..Y), L=1nc, k=N1, 3)
KOTOpbIM Ha JTame IpPOrHO3MpOBaHUs He TpeOyer 3HaHUA V;,q,....Y,,;_; HEU3BECTHHIX 3a
npeaenaMu “‘padoueii”’ TaOIHIIBI.

J171s1 TOBBIIEHHUST TOYHOCTH TIPEIJIOKEHO ObUIO BBOAWTH MPOTHO3HBIC 3HAYCHUS B “pabouyro”

Tabmuiy (2-oii cmoco6 popmupoBanus Tabauibl). [IporHo3 mo Moaenu ¢ alanTHUBHBIM MTPOTHO30M

Ha IIEpBOM IIare HaXxOAUTCs I0 aHAJIOTHYHOMY (2) mabiaoHy 4ucio cTpok paBHO N, =N;-1. Ilpu

100aBIEHUH IOCIEIYIOMHUX CTONIOIOB “paboueil” Tabmauubl JaHHBIX L =2,n-, AIS MOJEIU C
allaliTUBHBIM IPOTHO30M (Ha BTOPOM U T.J. OO N -Or0 MIara) — IO JaHHBIM N1 -0l CTpOKH

TaOJINIBI HCXOAHBIX JaHHBIX— UCIIOJIb3YIOTCS IPOTHO3BI MPEABLAYIUX IAT0B Yy 1,0, Ypy7 1"

i}k-‘rL:F(Xk’Yk’YAk-H""’i}k-‘rL—l)’ L:2,7’lc, kle (4)

Takoil mpuem MO3BOJSET NMPHU COCTABJIECHUWM YCIOBHBIX ypaBHEHMH ['aycca He yMeEHbIIATh
NEpBOHAYAJILHOC KOJUYCCTBO CTPOK T3.6JII/H_H>I HUCXOAHBIX HAaHHBLIX, T.C. B JAHHOM CJiydac 4YUCIIO
CTPOK TaOJHUIIBI OCTACTCS TEM KE — (N1 -1).

Ot ABa OCHOBHBIX cnoco6a IIOATOTOBKHU IOaHHBIX 6BIJ'II/I HCIIOJIb30BAHLBI IMPU paCCMOTPCHUUN
3a/la4 TPOTHO3UPOBAHMS W TIPOTHO3a C JKcTpamoisiueil. [lpu 3ToM cpaBHUBAIUCH MOJIENH,
MOJTYYEHHBIE 110 JaHHBIM Pa3JIMYHBIX CIIOCOO0B pa3OneHUs BRIOOPKH.

Metoauka ucciaegopanuii. OCTaHOBUMCSA HM)KE€ Ha IIPOLECCE MOCTPOCHMsI MOJENEH Ipu

pasnuuHbIX crocobax pazoueHuil. B mpumepe c¢ mabnonamu (2), (4) matpuma €Q; sBiIseTCs

pacIIupeHHON CTOIOIaMu Yk""’Yk+L’ L=12 1o orhHomenuto k Marpuie X. B cnyuae

alanTUBHOrO IporHosza B Matpuie €; wumewrcs (no—1) crpoku, cozpepxkamue (ne—1)

IPOrHO3HbIE epeMeHHble Yy ..., ;71 And L=2,n. . Ilpu pasouenuu ; Ha 1Be MaTpHUIIbI

Q. Qp , rIC dim[Q, :Qp 1=N,(L)xM, (M s =7+L), HaxomuTCi TaK Ha3bIBAEMOE

L’

3k £
KBa3WONTUMAJIbHOE WJIH p2 — MPOMOPIHMOHATBHOE Pa3OHeHne MATpuisl  Q ,Qp € HHCIOM



* *
CTPOK COOTBETCTBCHHO I’lA , I’lB

L L

[3]. 3atem mia Mmarpunbel (Q; TpPUMEHUM paszbueHHe 'O

aucriepcun Touek Habmoaenuii". [pu GpopMupoBanun "paHKMPOBAHHBIX M0 3HAYCHUIO TUCTIEPCUU
TO4YeK" mMOJABBIOOPOK A W B pasnmuyHbIMH criocob0aMu - 4epe3 OAHY (ABE, TPH...) TOUKY (YTO
O3HayaeT mojydeHue '"momoOHBIX" yacTelt BhIOOpKkH — [1J] pazdouenue), mubo pazObueHue moapsia

(monyuenue "Hemoxoxux" yacreit — HIIJ] pa3Ouenue), OyneM OTHOCUTH B MOJBBIOOPKY 4,

o * *
HauACHHOC BBIIIC, YUCJIO nA TOUYCK U B HOI[BBIGOpKy B — I’ZB Touek. MHBIMH CJIOBaMu, IMpu
L L

kBazuontuMmanbHoM, [1J1 u HIIJ] pa3ObueHnsx cTpOKM MEHSIOTCS MECTaMU B KaKI0# ee “paboueit”
Tabiuile B COOTBETCTBUU C YHOMSIHYTBIMH pa30OHEHUSMH TOYEK IMOABBIOOPOK. [Ipu

MOCJIeI0BaTeIbHOM Pa30MeHNH TOUKH, PACIIOI0KEHHBIE BO BpEMEHU TOAPAL, TaKkKe pa3ouBaroTcs

* *
B OTHOWICHMH 7 1 N ,HO nepeopMUpPOBaHUS TaOIHIIBI HE IPOUCXOIMT.
L L
ITocne cocraBieHust TabauIl JaHHBIX W npuMeHeHus anroputMa COMBI ananu3upoBanuch

TPH JIy4YIlIHE MOJIENH, OTOOpaHHBIE IO KPUTEPHUIO PETYIsIpHOCTU. B kauecTBe myuiieid MoAenu Io

e3yJbTaTaM ~Ha JK3aMeHe’ KaK Ha IIepBOM Imiare Y T.. B (N +1)-0if TOuke TaAOIUILIBI
k+1 > 1

UCXOJHBIX JAaHHBIX, TAK U HA BTOpOM mare Y ;,, 1o mabinoHy Buza (4), BBIOUpaeTcs Ta MOJEINb, y

KOTOPOW TOJIy4eHO HauMeEHbllee OTKIOHeHue (Y NI_YNI) OT TaOJIMYHOTO 3HaueHus B 16-0ii

TOYKEe. DTO TMPABUJIO COXPAHSIETCS ISl BCeX maroB mporHo3a (L=1,3) u B apyrux mpumepax,
KpOME OJHOro, ¢ 1abnoHoM (4) mpu n,=2. 3ameTum, 4TO Ipu KBasuontumanbHoM, 11 u HITJ

pa3bueHusx N -as CTpOKa MCXOJHOW TaONHIBI, COAEpIKalias 3HAYCHHUsT Y , MOXET CTOSTh B
1 N1

MPOM3BOJILHOM MecTe “‘pabodeit” Tabmuibl AaHHBIX. CleayeT OTMETHUTh TaKXe, YTO MHUHUMYM
OMMOKH TMPOrHO3UPOBAHMS B N1 -0l TOYKE, HE BCErjJa COBIAJAET C MUHUMYMOM KpUTEpPHUS
PEryIspHOCTH.

PesynbraTrsl menbiTanmii. Ha puc 2 npencraBieHbl pe3ysbTaThl IPOrHO3MPOBAHUS U
IIPOTHO3UPOBAHUS C JKCTpanossanueil anroputmMoM u3 nakera nporpaMMm ACTPUJL momHoro
nepebopa BapuaHTOB CTPYKTyp B 3amgaHHOM Oazuce mepemeHHbIX (COMBI) mis cmydas n. =2.

Yucio crpok “paboueit” TabnuIbl B JaHHOM IpuMmepe paBHO N, =15 unpu L =2 yKopaduBaHUs

TaKoW TaOJUIIBI HE TTPOUCXOAMT. 37€Ch MPOTHOZUPYEMbIC 3HAUCHUSI ~“Ha dK3aMEHE BBIYUCIISIOTCS

110 3HAYEHUSM, COOTBETCTBYIOIIMM 16-01 CTpoUKe.
3HaueHue Yk npu mporuo3e Ha oguH mar (L=1 Oepetcs u3 “paboueit” Tabmuubl. Crexyer

OTMETUTb, YTO B JIAHHOM MpPHUMEpPE Yk T.€. Y1 ;> M3BECTHO B HCXOMHOW (TepBOHAYAITHHOM )
+

b
1
~99

TabJuIle, HO BBIXOAUT 32 HI)KHIOIO TPaHUIly “paboueil” TaOMUIlbl JaHHBIX, T.K. N1=16. IToaToMy

TaKoW crmocod MPOTHO3MPOBAHUS MMEET OTpaHUYEHHOE MpUMEeHeHHe (Ha oauH mar). I[Tockombky

3HAYEHUE Yk , IPH IIPOTHO3E Ha J1Ba LIara BIEpes (L=2) OGepercs U3 MepBOHAYATHHOU TAOIHUIIBI
+
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HCXOAHBIX JOJAHHBIX IIPpHU = TO Ha BTOPOM HIarc¢ mo IaoJJOH HUMCCM JKCTPAIIOJIALIHUIO
N2 15, S y 3

Y18 mpu um3BectHOM 3HadeHuu Y17. Ha puc. 2 MOXHO CpaBHUTH C TaOJWYHBIMH JAHHBIMHU

Yk+L’k =16,L =1,2, 3HaueHuUs TPOTHO3a C  OSKCTpaNoOIALIUEH Y wir (=16, L=12),

MOJIYYCHHBIC I PA3JIMYHBIX CIIOCOOOB  Pa30MEHUS WCXOIHBIX JaHHBIX: KBA3UONTHMAIBLHOM,
nocnenoBarensHoMm, [IJI w HIIJ pazOuenmsx. Pesynprar mo Mopenu mporHosza Buma (3)
KBa3WONTUMAJIBLHOTO pa3OueHust ais Tabmuisl U3 15-TH CTPOK Takke MpelCcTaBiIeH rpa@uKkoM Ha
puc. 2 ¢ nomeTko#l ‘mporHo3’. Takas MoeNnb yCTynaeT Mo TOYHOCTH MOJIENIU € dKCTpanoisuei (2)
KBa3HONTUMAJILHOTO pa3ouenus, a Takxke moaemu HIIJ pazouenus suaa (3).

Kak moka3zano wucciemoBaHne MPOTHO3MPOBAaHUS TO Ima0ioHy (2) Ha ;aBa Imara BHEpen
(nC =2, L=2) npu ykopaunBaHUM ‘“paboueii” Tabmumpsl mo ¢opmyne (1), TOUHOCTH HMPOTHO3a
CYIIIECTBEHHO MaJaeT, (MILTIOCTPUPYIOIIHE TPaduKH 371€Ch HE IPUBOJISITCS).

PaccmoTpuM crioco6 amanTUBHOTO MPOTHO3MPOBaHMS Tpolrecca. Ha puc.3 mpencraBieHb
pe3yNbTaThl, MOJTYYCHHBIE MO MOJENTH C aJanTHUBHBIM TPOTHO30M. Ha mepBoM Imare mporHos
OCYILIECTBIISUICSI TIO aHAJOTUYHOMY (2) malnoHy. 37ech IPU COCTaBICHHM IOCIEIHEH CTPOKU

BTOpOH “paboueit” Tabmuiel naHHbix (k=16, L=2 ¥ BBIYUCICHHUU MPOTHO3a (4) HA BTOPOM IIare
”3K3aMeHa” 10 JaHHBIM Nl -0l CTpPOKM TaONUIBI MCXOIHBIX MAHHBIX MCIIOJIB3YEeTCS MPOTHO3

nepBoro mara Y no ma6mnony (2).



MporHos ¢ akcTpanonsiumen uHaekca
nHpnaumm no mogenn COMBI Bnga MHNALUM,NONYYEHHbIE MO
Yk+L=F(Xk,YK,Yk+1,..,Yk+L-1) Mogenu Buga
0,08 Yk+L=F(Xk,Yk,Yk+1,..,Yk+L-1) c
/ aganTUBHbLIM MPOrHO30M

3HayeHNsaA nHOQekca

0,08

NI =3 i

0,04
0,03 /
0,03

0,02 0.02
0,01 0,01
0 0
17 18 17 18
—&—Tabn. —l— kBasuon. —&—T1abn. —l—«Basuon.
—&— [ pazbveHne —@—HIM[ pa3bueHve —a&—T[ pazbuneHne —@—HMN[] pasbuenHue
—¥— nocrnegoear. —Ji— KkBaswWon. nporHos —X¥—nocneposar.
Puc. 2 Puc. 3

ITpu mporHo3e Ha 2 miara 1o ABYM JIYYIIUM OTOOpPaHHBIM MOJEISM 1}18 =0,03 n }}1 g =0,07

ommnbOka oTkIIOHeHHA (Y 4—Y}¢) Obl1a coorBeTcTBeHHO 3,1E-4 1 7,4E-4, Ho BBIOOp OBLI CHETAH B

II0JIB3Y TOW MOJEIIH, IPOTHO3 10 KOTOPOH B JAJIBHEHIIEM ITOATBEPAWIICA IO IPYTHUM MOZCIIAM.
VY4uThIBask HE BIIOJIHE YOSAUTEIbHBIA PE3yabTaT MPOTrHO3UPOBAHUS Ha n.= 2 miara BIiepen,

TPU YBENHUCHUH HHTEPBANa NPOTHO3a /10 71 , = 3 TpyZIHO OBLIO OKUAATH XOPOILErO pe3ynbTara 1o

MozensaM Buaa (2)-(4), BKIIOYAIOIIMM TOJBKO IIEPEMEHHBIE yIpexacHud. MoaenupoBaHue
MOATBEPAUIIO 3TU OKUIAHUS, WILTIOCTPUPYIOIIKE rpadUuKu 37ech He TPUBOIATCS.

Jlnst Toro, 4ToOBl TOYHEE MPOTHO3MPOBATH, HEOOXOAMMO PACIIUPATH HCXOJHBIN 0Oa3uc
3ama3JpIBAlONIMMK aprymMeHTamu. B pabote [1] BBemeHMEM JIaroBBIX NMEPEMEHHBIX IOBBIIIATACH
TOYHOCTH SKCTPAIOJIALUH.

Ha puc.4 u 5 npeacrapiieHbl pe3yabTaThl MPOTHO3UPOBAHUS HA TPH IIara (nC =3) mo 1-omy
1 2-oMy criocobam mocTpoeHus “pabodeit” Tabmuipl naHHbX. [To mepBoMy criocody mpu L=1, j=0

“paboyvas’ Tabmuiia uMeeT N2 =15 crpox u 8 cronbuos, npu L=2, j=0 — 14 cTpok u 9 cTOAOIOB.

Hns anroputva COMBI uncno cron6ioB Tabnuiel npu L=3 He TOMKHO mpeBblnate M =14.
max

JlOTIOTHUTENBHBIE 3ala3/bIBAIOIINE APTYMEHTBI X ;_5,X3 j_1,X5 t_2 ,» TAKHX K€, 4YTO U B padore [1]

BXOJHBIX BEKTOPOB, pacIIUpsAIOT 0a3uc MEepeMEeHHBIX 10 Aeith (m+3+L<M ). BBenenue
max



YKa3aHHBIX 3alla3JbIBAlOINX BXOJHBIX TCPCMCHHBIX COKpallacT Ta6JII/IL[y HCXOAHBIX HOaHHBIX

CBEpXy Ha j=2 CTpOKH, T.e. uucio crpok (1) “pabGoueit” Tabmuuel paBHO N,(L)=12

MIPUIPOTHO3€ Ha | mar
.Ha puc. 4 umeem pe3ynpTaTbl MOJAEIMPOBAHUS HHJIEKCA MHOIAIMU C HMCIOIB30BaHHEM

aJanTUBHOTO MporHo3a. [Iporno3 Ha sk3ameHe” Ha | mar ocymecTBIsIETCS 10 Ma0IOHY:
Y a1 = F(X X% 5% 42, Y) s k=N o)
ITpu nmporHo3e Ha 2 u 3 mara B “pabouyro” TabIUIly MOCIEA0BATENBHO 100aBISIOTCS OJHA U
IBE€ CTPOKH, COAEp)KALLME 3HAYEHUS Y i+l M Y K+l Y k+2 > TaK 4TO YHUCIO CTPOK (N2 =12)

OCTAacTCA HEU3MCHHBIM, HC 3aBHCAINIUM OT L. 3naueHus IIPOTrHO3a IPU OTOM BBIYUCIAIOTCA I10

Pa3HOCTHOI CXEMe U3 CIICIYIOLIEro Habopa apryMEHTOB:
Yijor =F (XX 253 115%5 k=25 Vs Vi1 Vi 1 21) L=23; k=N, (0)

Ha puc. 5 npencraBieHbl pe3yibTaThl IPOTHO3UPOBAHUS IS “paboumnx’ TabIUII, COCTABICHHBIX O

1-omy crocoOy, T.e. uncio cTpok N,(L) yMmeHbIIaeTcs Aisl pa3iu4HbIX L=1,3 B COOTBETCTBUHU C

dopmynoit (1). Tabauusl conepkar crondust Qp =[Y o7, Xp, X 40,3 415%5 f—25 Voo Vs 2115
k=1,(N2).

3HayeHne nngekca MHNAUUN No MporHo3 nHaekca nHIALMM No
moaenn Yk+L=F(Xk,YKk,Yk+1,., moaenu COMBI Buga
Yk+L-1, x1k-2, x3k-1, x5k-2), Yr+L=F(Xk,Yk,Yk+1,..,.Yk+L-1, x1k-2,
C aganTMBHbIM NPOrHO30M x3k-1, x5k-2), (1 cnocob)
(2 cnocob)
0,16
0,16

0,14 // 012 /‘_7
e ——
0,(;8 ] / \I 0.08 /

0,06 0,06
0,04 0,04
y \\V \./
0,02 0,02
0 ‘ 0 ‘
16 17 18 16 17 18
—l— kBasuon. —&— Tabnuu. ——Tabn. —l— kBasuon.
—a&— [ pasbveHne —@— HI[ pa3breHne —&— N[ pasdveHne —@— HIN[ pa3duerve
—¥— nocnenos. —¥— nocneposar.

Puc. 4 Puc. 5




IIpu BBIYKCIIEHUH BBIXOJAHOM IIEPEMEHHON MOJIEIH IIPOrHO3a:!
Yk+L :F(Xk,xl’k_z,X3,k_l,x5,k_2,Yk,...,Yk+L_l) . L= 1,2 ,3, kzl,(Nl _L) (7)

Ha JTame oTOopa JIydHIMX  MOJENEH IO KPUTEPUIO PETYISPHOCTH MCIOJIb30BAIUCH TOJIBKO
TabauuHble 3HaueHus. [Ipy BbIUMCIIEHUN MpOrHo3a “Ha 3k3amene” B 17-oit (L=2 u 18-oii (L=3

TOYKaxX  HCIOJb30BaJIUCh ITOCICAOBATCIIbHO COOTBETCTBCHHO IIPOTHO3HBIC 3HAYUCHUA Yl6 n

Yi¢,Y,7 , ecnu aprymMeHTsl Yk LB Yk+1’Yk ,, BXOIMIH B CTPYKTYpY 0TOOpaHHBIX JIYUIIHX MOZEIICH.

N3 cpaBuenus rpadukoB (puc. 4,5) MOXKHO cIenaTh BBIBOJA, YTO MPOTHO3UPOBAHUE NpU
KBa3HONTUMAJILHOM pa30MeHuu 0ojiee TOYHOE, YeM IMPU BCEX JPYTHUX PACCMOTPEHHBIX CIOco0ax
pazouenmii. KpoMe TOro, MoaeIupoBaHue ¢ aganTUBHBIM MPOTHO30M Oojiee 3G(HEKTUBHO, T.K. B
OoJplIeld Mepe YYHUThIBaeT HHQOpPMAIMIO 00 HCCIEAYyEeMOM TMpoIlecce B HEMOCPEACTBCHHON
0JM30CTH K TOuYkKaMm TMporHo3a. Kak BuIHO w3 rpadukoB (puc. 2 — 5), HaWTydIIUH MPOTHO3
MOJIy4aeTcsl MO MOJENSAM KBa3HONTUMAIbHOIO pa3OueHus. 3HAUE€HUsS KPUTEPUEB PEryJSIPHOCTH,
MaKCUMAaJIbHOTO OTKJIOHEHHsI U cpenHekBaapatudeckoi ommbku (CKO) na nanHbIX “paboueii”
TaOIUILIBI TPUOIM3UTETHFHO COTIOCTAaBUMBI JIsl MOZEIIeH pa3InyHbIX pa3OueHui.

Jl1st cpaBHEHUST TOYHOCTH MOJIEIIeH Ha puc. 6 n3o00paxkeH ~KOpHIOp~ CpeaHEKBAIPATHICCKOU
OIIMOKHU MPU KBA3HONTUMAIBHOM CIOCO0€ pa3/eleHus JAHHBIX JJI BCEX BBINIEPACCMOTPEHHBIX
NpuMEpoB  TporHo3upoBanus (puc.2—5). I'padux ommbku Ha ‘“dx3amene” (EP) B

JoTapru(PMHUYECKON MIKaJIe 3HAYCHHH JIs TeX JK€ MPUMEPOB KMEEM Ha puc. 7, T1e

i=ng¢ R
> ¥ -1’ "
EP = ii:=lnc , TIe 172% Y;
>, -7) €=
i=1

Yucma-oTMeTkn 1o ocu adciuce (puc. 6,7) COOTBETCTBYIOT HOMEpPAM MPEIbLAYITUX
PUCYHKOB M CBSI3aHHBIM C HUMH OCOOCHHOCTSIMU NPOTHO3UPOBAHUS (pa3HOE YHUCIO YIPEXKICHUH,

pasIuyHbIC MAa0JI0OHbBI, MOJICTH C aIallTallMel MPOTHO3a 1 0€3 HEeTo)



3HayeHus CKO gnst mogenen Owunbka Ha "ak3ameHe"ans
KBa3MoMNTMMarbHOro pasdueHust MoJernen KBasuonTumarnbHoro
Npv pasnuyHbIX WaboHax u pa3bueHns Npu pasnuyHbIX
cnocobax nNporHo3npoBaHust wabnoHax u cnocobax
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KpuBsie MakcuMyMoOB (Max) ¥ MUHUMYMOB (MHH.) (puc. 6) OTpa)KaroT Iuara3oH, B KOTOPOM

m3mensiercas CKO s Mozienedt mporHo3upoBaHusl Ha YKMCIIO IaroB L = l,nC . U3 rpaduxoB (puc.

6) BuUgHO, 4YTO 1Js1 Mojmenedl Buma (5), (6) KBa3WONTUMAIBLHOTO pa3OMEHMs] C aJalTHBHBIM
nporHo3om (puc. 4), nuanazon CKO sBrnsercs munuManbHbiM. 11labnonsr (5) - (7), cogepxaiiue
yKa3aHHbI HaOOp 3ama3JbpIBalOIIUX apryMEHTOB, SBISETCS ONTHMAJIbHBIM C TOYKH 3PEHUS
TOYHOCTH MOJIEJIMPOBaHuUs Ha BceX N, (L) Toukax (puc.4, 5).

W3 rpaduka puc. 7 BugHO, 9TO MOjenu Buuaa (6), comeprkallue JaroBbie MEPEeMEHHBIE, C

aJanTUBHBIM ITPOTHO30M HanbOJIee TOUHBI Ha ‘“OK3aMeHe”.

BbiBoabl. AHanU3 BIUSHUS criocoOa pa3OueHus JaHHBIX HAa TOYHOCTH MPOTHO3HPOBAHUS Ha
MIpUMepe MOJICTUPOBAHUS UHICKCA WH(IIAIMH MTO3BOJIET CAEIATh CICYIONTNE BEIBOJIBI:

1. C poctoM uYmca mMaroB MPOTHO3a YBEIWYUBACTCS pa3iInuue CIOCOOOB pa3OMEeHHS
JaHHBIX B anroputMax MI'VA B cMmbIciie BIUSHUSA HA TOYHOCTh IPOrHO3UPOBAHMS;

2. Mogenu ¢ ajanTtanued  MpPOrHo3a  CYIIECTBEHHO  IMOBBIIAIOT  TOYHOCTH

MIPOTHO3UPOBAHMSI PACCMOTPEHHOTO MPOIIECCa;
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3. KBasnontumanbHOe pa3OMeHHE BBHIOOPKHM C aJalTUBHBIM IPOTHO30M IO MOJEIH,
coJieprKalleil 3ama3blBalollue apryMeHThI, MO3BOJIMJIO MMOJIYYUTh Hambosee TOUYHBIM pe3ynbTar

IIPOTHO3UPOBAHMUSL.

Cnucok Jureparypsbl.
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Konapamosa H.B.

Baunsinne cnoco6a pazonenus Bpidopku B anropurtmax MI'VA Ha TouHOCTH

NPOrHO3MPOBAHHUS

Ha npumepe mponecca pa3BuTHs HHQIIAINH UCCIIEIO0BAHO, B KAKOI Mepe crmocol paseneHus
BBIOOPKHM JIaHHBIX B paziIHuHbIX anroputMax MI'YA ompezaensier TOYHOCTb HpeACcKa3aHHUs PE3KOro
M3MEHEHHs xapakrepa mporecca. CraenaH BbIBOJ 00 3(QQEKTHBHOCTH alroOpUTMa aJarTUBHOTO

MIPOTHO3UPOBAHUS MPU KBa3HONITUMAIBHOM Pa30MEHUN JaHHbBIX.

Konppamosa H.B.

Bruius cnioco0y po3ouTTst Bubipku B aaropurmax MI'YA Ha TOYHiCTH MPOTrHO3yBaHHS

Ha mnpuxnani mpouecy po3BUTKY 1H(IALIT AOCTIIKEHO, SIKOIO MipOI0 CHOCiO po30UTTS
BUOIpKM NaHUX y pi3HHX anroputMax MI'VA BH3Hauae TOYHICTH MPOTHO3YBAHHS Pi3KOi 3MiHU
XapakTepy Ipormecy. 3poOJIeHO BHCHOBOK TMTpO €(EeKTHUBHICTh aJNTOPUTMY  aJalTHBHOTO

MIPOTHO3YBAaHHS 3 KBa310NTUMAIBHUM PO3OUTTSIM JTaHUX.

Kondrashova N.V.

Influence of a sample division method in GMDH algorithms on forecasting accuracy
For an example of inflation development process, it is investigated to what extent a method of
division of data sample in GMDH algorithms defines prediction accuracy of a sharp changing of a
process character. Conclusion about efficiency of an algorithm of adaptive forecasting with a

suboptimal data division is drawn.



