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KuiBchKuii HaIllOHANBHIN YHIBEPCUTET TEXHOJOTIH Ta TU3aiHy

METO/JUKA MMOBYJIOBH PEI'PECIMHUX MOJIEJIEM 3A
YACOBUMMU PAJAMU

Mema. Po3spodoxa memoouxu nobyo0osu pecpecitiHux Mmooenell Yacosux padie i3
3ACMOCYBAHHAM KOPEIAYIHO20 aHANI3Y OAHUX MA MHONCUHU Kpumepiie adekeamuocmi mooeneli-
KaHOUuOamis.

Memoouka IpyHmyemvcs HA NPUHYUNAX CUCEMHO20 AHANI3Y OAHUX M IEPAPXIYHO20
OYIHIOBAHHS CMPYKMYPU i napamempie mooeel.

Pesynomamu. CmeopeHo 3pyuHy Oisi NPAKMUYHO20 BUKOPUCTNAHHA MEmMOOUKy nobyoosu
peepecitnux mooenell uacosux psois, Axka 3a6e3neuye OmpuManHs ad0eK8amHux Mooeiell 3a yMosu
HA8HOCMI IHPOPMAMUBHUX OAHUX HeOOXIOHOI NOBHOMU.

Haykoea nosusna. Iloxkazana Mmoxciugicme 3aCmoCy8aHHS CUCMEMHO20 Ni0X00y 00
no6y008u pezpecilinux mooeneli 4acosux psois i HadeoeHa NOCIi008HICMb BUKOHAHHS Onepayitl npu
no6y0oe6i mooenetl 3a3HAYEH020 MUNY.

Ilpakmuuna 3nauumicme. 3anponoHogana memoouxa 3sabesneyye nobyoosy mooenell
NPUTIHAMHOL A0eK8AMHOCMI 3 YMOBU NOBHOMU MA THHOPMAMUBHOCI CMAMUCMUYHUX OAHUX,
npeocmasieHux Yacosumu psaoamu.

Knrouosi cnosa. Yacosuii pso, nobyoosa moodeni, kpumepii adekeamHoCmi, Memoouka
Jorcenxinca bokca, npocrnosysanns.

Beryn. Jlns 3a0e3neyeHHs YMOB NPUHMHATTS BHCOKOSIKICHHX YIPaBIIHCHKUX pillIeHb
HEOOXITHO YJIOCKOHAIIOBATH ICHYIOUI Ta CTBOPIOBATH HOBI METOJUKH MOJCIIOBAHHS Ha OCHOBI
CTaTUCTUYHUX (€KCIEPUMEHTAJIbHUX ) JaHUX.

O06’ekT Ta MeTOAUM JOCJHII:KeHHS € CTaTHCTUYHI (eKCIEepUMEHTANbHI) JaHi, sKi
XapaKTEePU3YIOTh JTWHAMIKY JOCTII)KYBaHHX TMPOIECiB. MeToau MOCTIIKEHHS: CTAaTUCTUYHUI
aHaI3 JTaHWX, METOJU OI[IHIOBAHHS CTPYKTYpPU 1 MapaMeTpiB MaTeMaTUIHUX MOJIEICH 1 METOaH
OIIIHIOBaHHS TTPOTHO31B.

IMocTanoBka 3aBaanHs. J{ns 3a0e3nedyeHHs] HAJICKHUX YMOB JJI MPUHHSATTS KOPEKTHUX
YIPaBIIHCHKUX PillIeHb HEOOXiHO OyyBaTH aJieKBaTHI MaTeMaTHYH1 MOJEJi IPOLECiB Ta 00’ €KTIB.
Jlnsi CTBOpEHHS METOJMKM MOJETIOBAaHHS YacOBHX PAiB HEOOXIIHO pPO3B’sA3aTH Taki 3ajaui:
CKOPUCTAaTUCh TPUHIIUIIAMH CHCTEMHOTO aHalli3y, 3a0e3MeYnTH HAJCKHY MiATOTOBKY JAHHUX IS
MOJICJIIOBAHHS, OLIHUTH CTPYKTYpPY 1 MapamMeTpu MoOAeJel, a TakoXX c(OpMyBaTH KpPHUTEpiabHY
0a3y J1s1 KOPEKTHOT'O BUOOPY KpallluX MOJIETIEH 13 MHOKHWHU OI[iIHEHUX KaHIUIaTiB.

PesyabTatn pochaimkeHHss. OCHOBH METOIWKH TOOYJOBH MOJENEH YacOBUX PSIIB
3ampornonoBani bokcom i JDkenkincom B poOoti [1]. Ils Merommka BHKOPHCTOBYETHCS IS
nmoOynoBH Mojene (iHAHCOBO-€KOHOMIYHUX, TEXHOJOTIUYHUX, COINAIbHUX Ta EKOJOTIYHUX
MPOLIECIB, JUISl SIKUX XapakTEepPHO Te, IO JUIS TAaKUX MPOILECIB HE 3aBXKIAM MOXHA OTPUMATH
iH(pOpMaTHBHI 1aH1 B 1OCTaTHHOMY 00’ €Mi.

MomudikoBana MeToauKa MOOYIOBHM MaTeMaTH4HOI MOJENI TpOLECy, B OCHOBY SKOi
noknaneHo imei bokca i JlkeHkiHca, 3ampomnoHoBaHa B [2]. Bona mnepembauae oIiHIOBaHHS
CTPYKTYPH 1 IapaMeTpiB perpeciiHuX MoJiejeii YacOBUX Ps/IIB HA OCHOBI KOPEIALIMHOTO aHATi3y
CTaTUCTUYHUX JaHuX. Jl1s ouiHIOBaHHS MapaMeTpiB  MPOMOHYETHCS  BHKOPUCTOBYBATU
aNbTEPHATHBHI METOMM, Taki sk MeTon HaimeHmux kBazaparie (MHK), merom makcumanbpHOI
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npasaononionocti (MMII), HeninHiitHi MeToan 1 Mmeton MonTte-Kapio amns MapKOBCHKHX JIAHIIIOTIB
(MKMJI) [3].

Ha ocHoBi BuIe HaBeAEHOT METOAMKH B JaHi poOOTI 3alpONOHOBAHO YAOCKOHAJICHUN
QITOPUTM TOOYIOBU perpeciiHuX MoJeNneld MpoIeciB, MPEJACTABICHUX YAaCOBUMHU PSIAMHU.
BiamiHHICTIO METOAWKH, W0 TPOMOHYETHCS y JaHid poOOTI, € MOXJIMBICTb BpaxyBaHHS
HEBH3HAYEHOCTEH, fKI 3yCTpIUAlOThCSA Yy TpOIeci MOmepeaHboi 0oOpoOKM maHMX 1 TOOYyHZOBH
MaTEMATUYHUX MOJEIIEH.

PosrasineMo etanu moOymoBH MOJIENI 32 YACOBUMHU PSITaAMH.

1. Buxonatu anamiz mporiecy, IS SKOTO OyIyeThcsl MOJENbh Ha IMiJCTaBl BHUMIPIB
BXIJJHUX 1 BUX1THUX 3MIHHUX, IPEJICTABICHUX Y BUTIISA/II YACOBUX PSIiB.

AHani3 mporecy — e HaA3BUYAHO Ba)JIMBWI €Tal, IrHOPYBaHHS SIKOTO MPU3BOIUTH 10
HEMOXJIMBOCTI OOYZ0BH MO/IEIi BUCOKOT'O CTYIICHS a/IeKBaTHOCTI. BiH BKIIIOUae Taki 3ajaui:

— BH3HAYCHHS KUIBKOCTI BXOJIB 1 BUXO/1B, TOOTO BU3HAYCHHS PO3MIPHOCTI IIPOLIECY;

— BCTAHOBJICHHS JIOTIYHUX 3B’S3KIB MDK 3MIHHMMHM Ta aHali3 MOXJIMBOCTEH ix
MaTeMaTUYHOTO OMHUCY (KOPEKTHOTO 00’ €THAaHHS B OJJHOMY MaTeMaTUYHOMY BUPa3i);

— BH3HAYCHHS KIJTBKOCTI 30BHIMIHIX 30ypeHb Ta iX THMY (IeTepMiHOBAaHE UM CTOXAaCTUYHE,
a TaK0’K BCTAHOBJICHHI THITY PO3IO/LIY I[UX BUIIAJKOBUX BILIMBIB);

— BCTAHOBJICHHS MOXIUBOCTI JCKOMIIO3MIII TPOIECY Ha OKpeMi MiANpOILecH, sKi €
IOPOCTIIUMH SK 3 TOYKY 30py iX (PYHKI[IOHYBaHHS, TaK 1 3 TOYKH 30py MAaT€MaTHUYHOIO OIUCY,
JICKOMIIO3HIIIS — 1€ JOCUTh CKJIAJHUU TPOIIEC, SKUI IPYHTYEThCS HA CIHEIiaTbHIX MaTeMAaTHYHUX
METOJIaxX;

—  SIKIIO MPOIIEC MA€ lEpapXiuHy CTPYKTYPY (BEPXHIM Ta HIOKHIN piBeHb (PYHKITIOHYBaHHS),
TO HEOOXITHO YITKO PO3MEKYBATH Il PiBHI, BU3HAYNUTH (DYHKIIIT KOKHOTO 3 HUX 1 BCTAHOBUTHU SIKi
THIH 3B’SI3KIB ICHYIOTh MK HUMU;, HAIIPUKJIA, TEXHOJOTIUHI TPOIECH YaCTO MOXHA PO3MEKYBATH
Ha JiBa Ta OUIbIIIE PIBHIB KEPyBaHHS HUMH;

— BHUKOPHCTaHHS 3HaHb 13 CIEUIaTbHOI JITepaTypu 100 0COOIMBOCTEN (PYHKIIOHYBAHHS
IpoIiecy, BIJOMUX 3aKOHIB Ta 3aKOHOMIpPHOCTEH MOTO MPOTIKAaHH:, BUSABJICHHS ICHYIOUHX MOJEIEH
MPOLIECY Ta JOCBITY HOTO TEOPETUYHOTO YU EKCIIEPUMEHTATBHOTO JOCIIIKEHHS;

— 32 HasgBHOCTI pO3POOJICHUX MOJEJEH JOCHIIKYBAaHOTO MPOLEeCy HEOOXiTHO BCTAHOBUTH
iX HeJOJIKM Ta IMepeBard, a TaKoXX BH3HAUYUTH MOXKJIUBICTh MOJAAJBIIOIO BHUKOPUCTAHHSA
(Monudikarii); aHasi3 1 BAKOPUCTAHHS ICHYIOUMX MOJIEJICH HAa€ MOXJIMBICTh CYTTEBO CKOPOTUTH
Yac Ta IHIII BHUTPATH HA TOOYJOBY Ta BUKOPUCTAHHS MOJIEIII.

2. Bukonatu nonepenHio o0poOKy g1aHUX.

[Ipouec monepenHLO01 0OPOOKH (IMiATOTOBKM) €KCIIEPUMEHTANLHUX (CTATUCTUYHHX) TAHUX,
SK MPaBHUJIO, BKIIIOYAE TaKi omepariii:

— HOpPMYBaHHS Ta Bi3yaJlbHY NepeBipKay JaHMX 1, IpU HEOOXiTHOCTI, iX KOpEeryBaHHS;
HOPMYBaHHS JIaHUX O3Ha4yae ix jorapudmMmyBaHHS ab0 TPUBEIEHHS JO 3PYYHOrO Jiama3oHy iX
3MiHu, Hanpukiaad, Big 0 go 1; Big—1 mo +1; Bix +10 mo —10 1 1. iH.;

— KOpETryBaHHS JaHUX TIOJSATaE y 3alMOBHEHHI MPOMYCKIB Ta 3MEHIICHHI BUKHIIIB
(excTpemManbHUX 3HAYECHB), 1110 BUXOAATH 32 OCHOBHHM J11alma30H 3HAYeHb 3MIHHUX.

— (dopmyBaHHS mepmuX abo0 PI3HUIb BUIIUMX MOPAIKIB, AKI HEOOXIAHI IS aHATI3y
BI/IMOBITHUX CKJIAJIOBUX YacOBOTO DSy, BUKOPUCTAHHS PI3HUIIL HAAA€ MOMIJIHMBICTH BIIYYHTH
TPEH] 13 1aHUX, TOOTO MPUBECTH HOTO 110 cTarioHapHoi Gopmu.
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3. OWiHUTH CTPYKTYpPU MOJETCH-KaHAUIATIB, UIsl 90TO HEOOXITHO BUKOHATH TaKi ONepallii:
O0YMCIIUTH 1 BUKOHATH aHAJIi3 KOPEJAIIMHOT MaTpHLli Ul 4YaCOBHUX PSAIIB 3aJIe)KHOT 1 HE3aJIeKHUX
3MIHHMX 13 METOI0 BHU3HAYCHHS 3MIHHHX, SKI HEOOXIJHO BKJIIOUUTH B MOJENb, OOYHCIUTH
aBTokopersiniiiny (AK®) i1 gactkoBy aBrokopemsuiiny ¢ynkuito (HAK®D), T1006TO 3Ha4YeHHA
KoeiIlieHTIB Kopensiii B MOMeHTH Yacy K-i, i = 1, 2, ...., Ui 3a/1e)KHOT 3MIHHOT 3 METOIO0 BHOOPY
TIOPSIIKY aBTOperpecii p.

4. BubOpatun wmeton (MeTOaW) i OIliHIOBaHHS Koe(dimieHTIB (TapaMmeTpiB) MOENEi-
KaHAuAaTiB 1 ouinuTH ixHi mapamerpu (MHK, MMII a6o inmi).

5. Bubparu kpamy (agexkBaTHy) MOJENb 3 OTPUMAHOI Ha IMOMEPEIHHOMY €Tall MHOXXWHHU
KaHJIUJATiB, BAKOPUCTOBYIOYH JIJIS ITi€] METU MHOKHHY BiIMTOBITHUX CTATUCTUYHUX KPUTEPIiB.

Kpurepii anexkBaTHoCTi MoaeJiei. JliarHOCTHKa MOJIeNel CKIIaaeThCsl 3 TAKMX KPOKIB:

a) Bizyanvne oOocnioscennsa zpagpiva noxubox momemi  e€(K)=y(k)—y(k), me
Y(K) — ominka 3miHHOI, oTpuMaHa 3a KomoMororo mo6ymoBanoi Mozeni. Ha rpadiky He HOBUHHO

OyTH 3HAYHUX BUKHU/IIB Ta JIOBIUX IHTEPBAJIiB, Ha AKUX MOXHOKa MpUHMaEe BEJIHMKI 3HaYeHHS (TOOTO
JIOBTMIX 1HTEPBATIB CYTTEBOI HEAQJEKBATHOCTI). Y BHUIIAIKY 3aCTOCYBaHHS PEKYPCUBHHMX METOIIB
OLIIHIOBAHHS HAMOLIbINI MOXUOKK OyAyTh y MEpexXiJHOMY Ipoleci, Koau iHdopMalliiina MaTpuLs
IIe He MICTUTh IOCTaTHBO 1HGOpMAITii TPO TpoIIec.

0) Illoxubku mooleni He noguHHi Oymu Kopenvosauwi MK coboro. Jlns aHamizy
HAsSBHOCT1 KOPEJSIil MK 3HaUYeHHSIMHU MOXHO0K HeoOxigHo o0uncnutd AK® ta HAKD mist psgy

{e(k)} i 3a nomomororo Q —craTHcTHKM BM3HAYMTH CTYNiHb KOPETbOBAHOCTI (HANPHMKIAL,
Q —cTaTucTuKa BBaXKacThCA HECYTTEBOIO 10 piBHA 10%).

Kpim Toro, kopenboBaHICTh MOXMOOK BH3HAYAIOTh 3a JOTIOMOTOK CTAaTHCTHKHU
Jap6ina-Vorcona ( DW), sxa pospaxoByerbes 3a GopMyIIon:

DW=2-2p,
ne p=E[(K)e(k—1]/c5 - xoebimienr xopemsuii Mik cycinHivm 3HaueHHAME

2 ) ) ) Y
noxubku; G5— naucrhepcis nociigosHocti noxubox {&(A)}. Takum uyuHOM, TIpH TOBHI

e
BizcyTtHOCTI Kopenmsauii Mmixk moxuOkamu DW'=2 - ue ineansHe 3HaueHHA. ['paHUYHUMU
suauendsmu st DW e 0 (mpu p=1) ta +4 (mpu p =-1).

Otpumaru  dopmyny DW=2—-2p wmoxsa pocuts mnpocto. ABTOpH  wi€i

craructuku (Durbin i Watson) 3amponoHyBajiu CKOPHUCTATUCh ISl MEPEBIPKU KOPETbOBAHOCTI
MOXHOOK MOJIE1 TAKUM BUPA30M:

S[eh) - k-7 S[e(h) - k-] [e(h) - (k-]
DW: k=2 — k=2 '

iv‘, & (k) ﬁ & (K
= P

10610, DWW MokHa, B nesixiii Mipi, TpakTyBaTH K KOe(illieHT aBTOKOPENsLii st (epIux

PI3HHIIL) IPUPOCTIB TOXUOOK.
Po3kpuBaroun KBajpat pi3HHUIL B UUCEIBHUKY, OTPUMAEMO:
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SEW k-1 Sakak-1)
DW= k=2 + k=2 -2 k=2 ’

SER  SEWR S (k)
k=1 k=1 k=1

) S EKk-D) S (k) (k1)
L BN . ~l; a X2 =p.

& (K) ﬁez(k—l) i & (k—1)
k=1

Tomy moxna 3ammucatu, mo DW=2—2p.

e

M=zt M=

P

1| ME

1

B) [ns miHifiHOT Mozem 2-3 TOPSNKY OyiHKu napamempié NOSUHHI 30ieamucs 00
yemanenux sHavens micns 30-40 (He Ounblie) iTepaliii aNropuTMy OLIHIOBaHHS. SIKIIO KUTBKICTb
iTepariiii Habarato TMEepeBUINye BKa3aHI YUCIA, TO II€ CBIAYUTH MPO Te, IO MPOIEC MOoxe OyTu
HECTaIllOHAPHHM.

r) IlepeBipka 3HaummocTi mapameTpiB mogeni. Cmamucmuxa Cmovlooenma abo
[—cmamucmuxa (BunaakoBa BenW4MHA, MO Mae {—po3momin), sika BUKOPUCTOBYETHCS IS

BH3HAYCHHS 3HAYUMOCTI OITIHKH KOKHOTO KOoe(ili€HTa B CTATUCTUYHOMY CMHUCIII, BU3HAYAETHCS 3a
BHPa3oM:

A . . .. A0 .
ne 4 — omiHka koedimieHTa (mapameTpa) Mojaeni; d — Hy/lb-TimoTe3a (IMo4YaTKoBa

rinoTe3a) MO0 IN€l OIIHKU; SEa — CTaHJapTHA MOXMOKa OILIHKU. 3a HYIb-TINOTE3Yy II0I0
. . .. . . A0
3HAYMMOCTI OLIHKM MOKHA BHCYBaTH Oyab-siKy: 10 KoediuieHT 3Haunmuii, To6to, (Hy:a #0)

a00 He3HaYMMMI (H0 : g° =0). CrarucTuuna Teopis HepeBIpKU TiNOTE3 IPOMNOHYE BHCYBATH
HYJb-TINOTE3y, SIKA € TNPOTWIEKHOI OaxaHOMy pe3ynpTary. B maHomy Bumaaky OaxaHum
pE3yNbTaTOM € 3HAYUMICTh KOEQIII€HTIB MAaTeMaTUYHOI MOJENi 1 aJeKBaTHa MOJAENb. Takum
YMHOM, HEOOXiJHO BUCYBaTH TaKy HYJIbOBY Trimore3y, Imo KoediumieHT He3Haunmmuid. lle mae
MOXUIMBICTh KOPEKTHO TIIIMNTH 10 BHU3HAYECHHS 3HAYMMOCTI OIIIHOK KOE(]IIi€HTIB Ta e
CIPOCTHTH PO3PAXyHKH.

Jnst Toro mo® BCTAHOBUTH, YW € OIlIHKa Koe(illieHTa 3HA4YMMOI0, HEOOXITHO 3HATH

nopxuny Bubipku nanux /V (motyxwicts Bubipku); uucno crynenis ceodomu = N—n, ne N—

YUCIIO KOEe(IIIEHTIB MOJIE, IKi OIIHIOIOTHCS Ha OCHOBI PSy AaHUX, 1 BUOpATH PiBEHb 3HAYMMOCTI
o0=1% abo a=5% a6o o0 =10% (ans uux 3HAYeHH ICHYIOTH pPO3paxoBaHi TAGMMIN s
KPUTUYHUX 3HaueHb [—craructukn). DakTHYHO, pIBEHb 3HAYMMOCTI O3HA4Yae€ HMOBIPHICTH

NPUITYCTUTHCH NOMUTKU Nepuio20 pody TIpH MEPEBIpIIl rinoTe3u. 3ragaeMo, o

a=p{X eGl/olH}= [ Ly (X)dx,

n-m(G/ o)
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ae X =[X1,...,Xn]eRn— Bci BHMOipKa, fKa PpO30MBAcTHCA Ha JBI MHOXHHHM, IIO
neperuHaoThea: ® 1 G/® (0 — obmacts mpumitHarTs Hyme-rinotesn); G/® — kpuTHuHa
o6macte: sxmo X €e G/m, 1o H, Bimxmserscs; LHO(X)— 3akoH posmoainy X . ITomunka

MEPUIOTO POy 03HAYAE BIAXMIICHHS BipHOI TIIOTE3H.
Kopucrytouncy 3naueHHamu /V, f i o, 3 tabmuup g [ — pO3MOALTY 3HAXOIATh

KpPUTHYHE 3HaYeHHs [—craructuku, To0to [ - A HepeBipKU MPAaBUIBHOCTI BUCYHYTOI TIIOTE3U

PO3paxoBaHe 3HAUCHHs! [ MOPIBHIOKTE 3 KpUTHIHUM [, . SIKiwo
—t,< t<t, abo |f]<|t,]|,
TO HYJIb-TIMOTE3a MIOJ0 HE3HAYMMOCTI KoedillieHTa TpUMaEeThes (MOro MOKHA HE

BpPaxoByBaTH B perpecii). 3BiICH BHIUIMBAE, IO YUM OUIBIIMM € 3HAYeHHS [— CTaTUCTUKH s

OLIIHKM KoeilieHTa, TUM IMOBIpHIIIe, 110 el KoeillieHT € 3HAUUMHUM.
3araqioM TMOCIHIZOBHICTh i NpH TepeBipli 3HAYUMOCTI OLIHOK Koe]ilieHTiB
o0y J0BaHOT MO/IEN MOKHA CPOPMYITIOBATH TaK:
— chopmynroBaTH HYIH-TIIOTE3Y MO0 3HAYUMOCTI Koe(ilieHTa;
— o0uMcauTh 3Ha4YeHHS [— cTaTMCTHKM IJIs KOKHOro KoedimieHra perpecii (e poOHMTh
KO)KHUH TaKeT I MaTeMaTHYHOT'O MOJICITIOBAaHHS);
— 3a gomomoroo 3Hadenp /N, f i o 3maittu i3 Tabmune wis [— cratrcTUKY i KpUTHYHE

3HAYCHHS;
— TIEpPEBIPUTH HYJb-TINOTE3y 3a HABEJIEHUM BUIIE MPOCTUM IMPABUIIOM (aHAJI3 BUKOHAHHS

HepiBHocTi — [, < [ <[ ).

n) Koegiyiecnm muooscunnoi demepminayii R? , SIKUW OOYHCITIOETHCS TaK:
var (Y SSE

R2 — (y) =1—
var (y) SST

ne var (y) — JIMCIIepCis 3aJIeKHOT 3MIHHOI, OI[IHEHOT 3a JJOTIOMOT'OI0 IMO0YI0BaHOT MOJIENI;

N
var()) — mucnepcis Bumipis 3anexnoi sminnoi; SSE = D [y(K) — J(K)]? — cyma sanparis
k=1
N 2
noxu6ok (3anmuikis) mozeni (sum of squared errors); SST = Y [y(k) — Y]* — sarambha cyma
k=1

kBagpatie  (total sum of squares); Y— cepemne 3mauenns; SST = SSE +SSR, ne

N
A o712 . :
SSR = > [J(Kk) — Y]° — saransna cyma kanparis s perpecii (sum of squares for regression).
k=1
. 2 .. . ..
OueBuIHO, 1m0 HalKpammM 3HaueHHsaM € R =1, To6to, konu mucnepcii BUMipiB 3MiHHOT,
Ta I7i€1 K 3MIHHOI, OI[IHEHO1 3a PIBHIHHAM, 30iratoThcs. Llei mapameTp MOKHA TPaKTyBaTH, TaKOXK,
K Mipy iH()OPMATHUBHOCTI MOJENI, SKIIO BUOpATH 3a Mipy iHQOpMaTUBHOCTI aucnepcito. Takum
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YHHOM, R? MoKa3ye piBeHb 1H(GOPMATUBHOCTI MOJENI MO BiJHOLICHHIO 10 iH(GOPMATHBHOCTI
BUOIPKM JaHUX, 32 JJOIIOMOTOIO SIKOi BOHA OyJia OLliHEHa.

e) Cyma xeadpamieé noxubok i BUOpaHOi MOJIENII MOBHHHA OYTH MiHIMAJIbHOIO,
TOOTO

N N
>e*(k)= 2 [9(k) - y(k)]* > min
k=1 k=1 0
MOPIBHSHO 3 yCiMa THITUMHU MOJIEIISIMH.

€) Jlist OIIHKM aJeKBAaTHOCTI MOJIETl TaKOXX BHKOPHCTOBYIOTH iHghopmayitiHutl
Kpumepiu Axatixe

N
AIC =N In| > e*(k) [+2n
k=1
ta kpumepiu baveca-Illsapya

BSC =N In iez(k) +nin(N),

k=1
ne N=p+(Q +1— uumcno mapamerpiB Mozen, AKi  OLIHIOITHECS 3a  JOIOMOTOO

CTaTUCTUYHUX JaHuX (P - YHUCIO TapaMeTpiB aBTOPETPECiHHOT YaCTUHU MOJETi; ( - YHCIIO
rmapamMeTpiB KOB3HOTO CEPEeIHBhOro; 1 3’SBISETHCA TOJI, KOJW OIIHIOETHCSA 3MimeHHs (abo
nepemut), TO0TO @, ).

Kpurepii Axaiike 1 baiieca-1lIBapiia MicTsTh B TpaBiii 4acTHHI CyMy KBajpatiB
MOXMOOK, a TOMY 3a IIMMH KPUTEPIIMH BUOWPAIOTH Ty MOJEIb, JUIsl SKOI KpUTEpii MPUHMAIOTh
HailMeHIIl 3Ha4YeHHs. BBeneHHs HOBOTrO perpecopa NMPUBOIUTH A0 30UIbIIEHHS KpUTepito (mpu
IbOMY 30UIBILIYETBCS N), ajne, pa3oM 3 TUM, 3MEHIIYEThCS CyMa KBaJpaTiB MOXUOOK 1 KPUTEPIH B
JIOMY 3MEHINYEThCS. SIKIIO perpecop HE MOKpallye MOJENb, TO KpUTEpid 301IbLIYETHCA.
HeoOXigHO TakoXX 3a3HAYMTH, 110 ACHMIITOTHYHI BJIACTMBOCTI JJIS JOBIMX BHOOPOK Kpall y
kpurepis baiieca-1lIBapmia, T06TO, HOrO0 PEeKOMEHAYIOTH 3aCTOCOBYBATH TPHU BITHOCHO BEIHKHX

smauennsx N (N >100).

k) OKpiM 3raJlaHux mapameTpiB, ISl BUSHAYCHHS aJEKBAaTHOCTI MOJIENI B ILIOMY

BUKOPUCTOBYIOTh F — cmamucmuxy ®iwepa, ska nponopuioHaibHa BiTHOLIEHHO:

R
1- 2

a JUIst MHOKMHHOI (0aratoakTopHoi) perpecii BOHa BU3HAYAETHCA 32 BUPA30OM

F

__R* (N-p-J
1-R? p ’
ne, sk i pamime, N — uumcno 3HaueHs psagy; P — uyucno mapaMerpiB Mozeni 6e3

BpaxyBaHHS NEPETUHY (KOHCTaHTH).
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Taxum unsom, sxmo A° —>1, To F—> 0. Tlopsok 3acTOCYBaHHA / — CTATHCTHKY Takuil
xKe, K 1 [—cratuctuku. Hysab-rinoTe3010 € B 1aHOMY BHIIAJKy NPHITYIIEHHS PO T€, IO MOJEND

HeaJIeKBaTHa B IIJIOMY, TOOTO,

Hoiay=2a,=...=a,=0

MPOTH AJIbTEPHATUBHOI T1I10TE3U
H, ! xoua 6 oone snauenns @; iominne 6io nyns 6 cmamucmuunoMmy
CMUCIIL.

3HaueHHS Fxpm 3HaXOMATH 13 Tabmuub s F — posnoxiny. IocmigoBHiCTh 3acTOCYBaHHS

Ii€1 CTATUCTUKYU BIAMOBIAA€ 3arajbHIi Mporenypi NepeBipky CTaTUCTUYHUX TIIMOTE3.

Kopektne 3actocyBanHs Metonuku bokca-/[xeHkiHca 3abe3nedye moOynoBy aaeKBaTHOI
MaTeMaTHYHOI MOJENi TMpOLecCy, SKIIO eKCIePUMEHTalbHI JaHl BIAMNOBIIAIOTH  BUMO2AM
npeocmaenuymea Ta ingopmamusnocmi. Ilepma BUMOra osHadae, 1mo BHOIpKa JaHUX TOBHUHHA
OXOIUTIOBATH JOCUTH JIOBTMH MPOMIKOK dYacy, 00 TOBHICTIO BiJIOOpa)kaTH IIOBEIIHKY TOTO
pexuMy (QyKIIOHYBaHHS TMPOIECy, IS SKUX OyIayeTbcs Mojenb. Bumora ingopmamusnocmi
o3Hayae, M0 BUOIPKA MOBHHHA MICTUTH B 001 00’eM iHdoOpmarlii, 1ocTaTHIA IJisi OIIHIOBAHHS
koedimienTiB mMomeni. Hampukiazn, SKIIO MOIETIOETHCS TPOLEC JIPYroro MOpPsAKY, TO BHOIpKa
MOBMHHA 3a0e3MeuyBaTh KOPEKTHE OOYMCIIEHHsS Mepiioi Ta apyroi moxigHoi. IHomi dopmanbHO
1H(OPMATHUBHICTh OIIHIOIOTH 32 JOIIOMOIOI0 BEJIMYMHHU JAUCIEPCii MPOIIeCy, a TaKOX 33 KUTbKICTIO
TapMOHIYHUX CKJIAJIOBUX, AKI MICTAThCS B mporeci. YuM Oinible rapMOHIK MICTUTh BUOiIpKa, THM
BUMIOIO € ii IHPOPMATUBHICTb.

YMoBY 1H(POPMATHBHOCTI TaHUX TTOB’SI3YIOTh 3 YMOB0I0 OOCHMAMHb020 30)0JCeH sl TIPOIIECY.
JloctatHe 30yKEHHSI O3HAYa€, MO BXiTHUI CUTHAI TIOBUHEH OXOIUTIOBATH BCIO CMYTY 4acTOT, SIKi
MOXKE MPOMYyCKaTH Ha BUX1J Tmporec (00’ekT). ToOTO BXiAHUI CHUTHAT MOBUHEH OXOIUTIOBATH BCHO
aMILUTITYJHO-4YaCTOTHY XapakTepUCTHKY Tporecy. Llg BuMora 3andimaeTbcsi OTHAKOBOIO LIS
nporieciB Oyub-sKoi npupoan. [Ipukimaay moOyI0BH MaTeMaTHYHUX MOJEIICH 32 YaCOBUMH PSAAMU
OyayTbh IOJIaHi y HACTYIHIN CTATTI.

BucHoBKH.

1. Po3pobnena meronuka moOyAOBU perpeciiHuX Mojesnel 3a JaHuMH y (GOopMi 4acOBUX
psniB. BoHa ckiajaeTbes 3 ISATH €TamiB: aHali3 JOCTIKYBAaHOTO 00’€KTa, rmomepeans oOpoOka
JAaHUX, OI[IHIOBaHHS CTPYKTYPH MOJENi, OIliHIOBaHHSA TmapaMmeTpiB (koedirieHTiB) Momemni i
JIarHOCTHKA TTOOYA0BaHUX MOJIETICH KaHIUATIB 3 METOI0 BUOOPY KpaIoi aTbTePHATHBH.

2. Ilonepennss oOpoOka MaHUX — I1€ HEOOXITHWUW €Tam MOJICIIOBaHHS, SIKUM 3abe3medye
NPUBEICHHS NaHWX A0 (OPMH, 3pYyYHOi JUIS BHKOHAHHS MOAAibIIUX oOuucieHb. Llei eram
3a0e3neuye 3alOBHEHHS MPOIYCKIB JaHUX, OOpPOOKY EKCTpeMalbHUX 3HA4YeHb, HOPMYBAaHHS Ta
¢binpTpanio BUMIpIB.

3. OriHIOBaHHS CTPYKTYPH MOJIENI BKJIIOYAE aHAIIi3 KOPEJAIHOT MaTpHlli 3 METOI0 BUOODPY
perpecopiB Ui BKIIOYEHHS Yy MOj€Ib, BHU3HAYCHHS IMOPSAIKY aBTOperpecii 3a J10MOMOIOI0
ABTOKOPEJIAIINHOT Ta YaCTKOBOT aBTOKOPEISAIINHOT (DYHKIIIH, a TAaKOX BHSIBICHHS HE JIIHIMHOCTI 1
11eHTU(DIKAIlII0 BUMAJAKOBUX CKIIAIOBUX Y BUMipaxX, TOOTO BU3HAYEHHS THUITY PO3MOJALITY 30BHINIHIX
30ypeHb.
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4. HaBenmeHi CTATUCTUYHI KpHUTEpii SKOCTI MAJis OI[IHIOBAaHHS aJ€KBATHOCTI MOJelei-
KaHJIMJATiB, BAKOPUCTAHHS SKUX 3a0e3mnedye BHOIp Kparioi MOoJemi sl MOAAIbIIOr0 OOUMCICHHS
OLIIHOK MPOTHO31B.

5. 3arajgoM KOpEeKTHE BUKOPHCTAHHS 3allpOIIOHOBAHOT METOMUKH 3a0e3redye OTpUMAaHHS
MOJIeJIed BUCOKOTO CTYMEHS aJeKBAaTHOCTI 3a YMOBHU JOCTaTHBOI 1H(HOPMATHBHOCTI Ta MOBHOTH
CTaTUCTUYHUX (EKCTICPUMEHTAJIbHHX ) TaHHX.

6. [Ipy BuKOHAaHHI MaWOyTHIX JOCHIKEHb JOUUIBHO MOIU(]IKyBaTH METOIUKY Ha
moOyI0BM MOJIEIe HENMIHIMHUX TPOIECiB 1 3aCTOCYBaTH WMOBIPHICHI MOAENI JJIS OTPUMAaHHI
JOJJATKOBUX aTbTEPHATUB IIPU MMPOTHO3YBAHHI.
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METO/IMKA MOCTPOEHMSI PETPECCUOHHBIX MOJEJIEN 10 YACOBBIM
PSIIAM }
BUJIIOK ILU., IEMKOBCKAS T.U., JEMKOBCBHKUI E.A.

Kueecxutl nayuonanbhwvlil yuueepcumenm mexHoaio2utl U Ou3ana

Ilens. Paspabomka memoOuxku nocmpoenus pecpecCUOHHbIX Mooeneli 8PeMEHHbIX P00 C
npUMeHeHUeM KOPPEIAYUOHHO20 AHAAU3A OAHHLIX U MHOJCECMEd Kpumepues aoeKeamHocmu
MoOeneu-KaHouoamos.

Memoouka ocrhosbi6aemcsa Ha NPUHYUNAX CUCTEMHO20 AHANU3A OAHHBIX U UEPAPXULECKO20
OYEHUBAHUSL CIPYKMYPbL U NAPAMEMPO8 MOOeJell.

Pesynomamur.  Cosz0ana y0obHas Onsi  NPAKMUYECKO20 — UCNONb30BAHUS  MEMOOUKY
NOCMPOeHUs. PecpecCUOHHbIX MOOelell BPEMEHHbIX psi00s8, Komopasi obecneuusaem NoJydeHue
A0eK8amHuvlx Mooelell npu HAIUYUU UHGOPMAMUBHBIX OAHHBIX HeOOXO0OUMOL NOJIHOMBL.

Hayunasa noeusna. I[lokazana 603MONCHOCMb NPUMEHEHUs CUCMEMHO20 N00X00d K
NOCMPOEHUIO PeSPeCcCUOHHBIX MOOeell BPEMEHHbIX PAO008 U NpUusedeHa Nocied08amenbHOCb
BbINOIHEHUS. ONePayull npu NOCMPOEHUU Mooeell YKA3aHH020 Mund.

Ilpakmuueckan 3nauumocms. Ilpednodicennas memoouxa obecneuugaem nOCMpoeHue
Mooenell npuemiemol a0eK8amHoOCmu Npu NOJHOMbL U UHGOPMAMUBHOCU CIMAMUCUYECKUX
OAHHBIX, NPEOCMABIEHHBIX BPEMEHHBIMU PAOAMU.

Knwuesvie cnosa. Yacosoi pso, nocmpoenue mooenu, Kpumepuu adeKkeamHoCmu,
memoouka [ocenkunca-bokca, npoenosuposanue.
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METODS OF DEVELOPMENT REGRESSIVE MODELS OF TIME SERIES
BIDYUK P.l1.,, DEMKIVSKA T.I., DEMKIVKIY E.A.
Kyiv National University of Technology and Design

Objective. Development of construction methods of time series regression models using
correlation data analysis and adequacy criteria set of candidate models.

Methods is based on principals of system data analysis and hierarchical evaluation of
structures and parameters of the models.

Results. A convenient for practical use method of construction regression time series is
developed that provides obtaining adequate models subject to the availability of necessary
informative data which is enough complete.

Scientific novelty. The possibility of a systematic approach to developing regression models
of time series is shown and the sequence of operations under the construction of stated models is
described.

Practical significance. The method provides development of models with suitable adequacy
on the base of complete and informative statistical data presented by time series.

Keywords. Time series, buildingof amodel,the adequacy criteria, The Box-
Jenkins method, prediction.

26



