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Anomayia: 3ampoNoOHOBAHO KOHIIEII[il0
CTBOPEHHA aJalTUBHUX IIPOTHO3YIOUYNUX CU-
cTeM Ha OCHOBI NPMHIMUIIIB CUCTEMHOTO
aHaJi3y, AKa HaJa€ MOJKJIMBICTE Bpaxy-
BaHHA HeBM3Ha4YeHOCTel pPI3HOro TUIY I
OigBUIIyBaTU AKICTh OI[iHOK IIPOTHO3IB.
IIporaHosyioua cucreMa Ma€ ABa KOHTYpHU
aganraiii, pyHKIiOHYBaHHA AKUX CIpPHA-
MOBYEThCA Ha MiABUIILEHHA AKOCTI MomeJi
Ta OI[IHOK IIPOTHO3iB, BignmoBiguo. HaBege-
HO IIPUMKJIAJ yCIIIIIHOTO 3aCTOCYBaHHA IIPO-
THO3YIO4YO0i cucTeMu.

Annomayusa: IlpensioskeHa KOHIeNUU:
CO3MaHMUA aJalTUBHBIX NPOTHO3UPYIOIINX
CUCTEM Ha OCHOBE IIPUHI[UIIOB CHCTEMHOTO
aHaJM3a, KOTopad JaeT BO3MOYKHOCTb y4l-
THIBATh HEOIPENEeJIEHHOCTHU pPas3JIUIHOTO
BIJA U YIAYYIIUTDH OI[eHKM IPOTHO30B. IIpo-
THOBUPYIOIIad CUCTEMa MMeeT JBa KOHTY-
pa amanranuu, pyHKIMOHUPOBaHME KOTO-
PBIX HaIlpaBJIEHO Ha IOBBLIIIEHNE KadecTBa
MojeJiell M NPOTHO30B, COOTBETCTBEHHO.
IIpuBeneH mpuMep HpUMeHEHUA IIPOTHO-
3UpYyoOLIieil CUCTeMBI.

Abstract: Concept of development and
implementation of adaptive forecasting
systems is proposed that is based on the
system analysis principles. The approach
proposed provides a possibility for taking
into consideration the uncertainties of
various types and to increase the quality
of forecast estimates. The forecasting
system includes two adaptation loops the
functioning of which is directed towards
improvement of model quality and
forecast estimates respectively. An
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example of successful system application
is given.

Icayrooul mMeTonum HNporHo3yBaHHA, AKi
IPYHTYIOThCA Ha aHAJJITUYHNUX IPOLEny-
pax, eBpUCTUYHUX AJTOPUTMAX, JIOTIUHUX
npaBUJax Ta palioHaJbBHOMY €KCIIEPTHO-
My MUcJeHHi, y 6araTbox BUIaJKaxX He
IaTh 0a’kaHOTO pes3yJabTaTy CTOCOBHO
AKOCTi OIliHOK NPOTrHO3iB, a TOMY BUHMU-
Kae mpobJseMa 3HAYHOTO MiABUNIEHHA
AKOCTI MpOrHO3yBaHHA (PIHAHCOBO-EKOHO-
miuHux npouecis (PEII). Poss'azaHHA
3ama4i KOPOTKO- Ta CepeIHBOCTPOKOBO-
ro NPOTHO3YBAHHA Ha HOBOMY fAKiCHOMY
pPiBHI BuMarae 3acTOCyYyBaHHA CyYacHUX
MeTOJiB CUCTEMHOI'O aHaJi3y N0 icHyIo-
4UX NigX0JiB Ta MeTOJiB, KOPEKTHOI'O BU-
KOpPMUCTaHHA MeTOJiB MaTeMaTUIHOI'O MO-
JeJIOBaHHA IpolleciB NoBiIbHOI mpupo-
IOV Ha OCHOBI JOCATHEHb Teopii omiHIO-
BaHHA, MMOBipHICHO-CTATUCTUYUHOTO Ta
iHTeJeKTyaJbHOTO aHaJidy maunux. OgHa
i3 MOJKJIMBOCTEN NOJAJNBIIOTO MigABUIIIEH-
HA AKOCTi OI[IHOK HPOTHO3iB moJsArae y
CTBOPEHHI i IPaKTUYHOMY BUKOPUCTAHHI
aJalTUBHUX CUCTEM MOJEJIOBAHHA i Ipo-
THOBYBAaHHA HA OCHOBi CTaTUCTUYHUX J1a-
HUX.

Heari moskamBocTi po3B’A3aHHA 3amadi
aJalTUBHOTO IPOTHO3YBaHHA pPO3radAna-
I0Tbca B poborax [1, 2, 3]. Ognak, MmeTO-
Iy, IpeAcTaBJeHi B iux poborax, He IPYH-
TYIOTBCA Ha CUCTEMHOMY IIiAXOAi A0 po3-
B’f3aHHA 3aJ1aY MOJEJIIOBAHHA, IPOTHO3Y -
BaHHA Ta yHOpaBJiHHA i PpaKTUYHO He Oa-
I0OTh BiAIIOBiZi Ha OCHOBHE 3aNMUTAHHIA: AK
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opraHizyBaTu mponec obpobru maHUX Ta-
KMM 4MHOM, 1106 oTpuMaTy Kpalli OLiHKK
NIPOTHO3iB B yMOBaX HafABHOCTI HeBU3Ha-
4YeHOCTell CTPYKTYPHOrOo, IapaMeTpPUIHO-
ro i crarmcruyuHoro xapakrtepy? Ilomibxi
HEBU3HAYEHOCTI MOXKYTh OyTU 3yYMOBJIEHI
HecTallioHaApHICTIO OpoIjecy, PO3BUTOK
AKOTO IPOTHO3YETHCHA, IPONyCKaMI JaHUX,
HEeAKICHUMM 3alIyMJIEHUMM JaHUMU, €KCT-
peMaJsibHUMM 3HAYEHHAMM Ta IHIINMMU IPU-
unHaMU. EpeKTuBHI MeTOOM aZallTMBHOTO
MIPOTHO3YBAaHHA 3a JOIOMOTOI0 OITUMAaJb-
HOoro inbrpa Kasnmana (DPK) npepcras-
Jgeni y pobori [4]. daa aganrarii aaropur-
My OIIiHIOBaHHSA Ta NPOTHO3YBaHHA CTaHY
Ipollecy BUKOPUCTOBYIOTH obumciieHi y pe-
aJIbHOMY dYaci OI[iHKM CTAaTUCTUYHUX Xa-
pakTepucTtur 36ypeHb CTaHy i HmIyMiB
BuMipiB. OgHak 3acTtocyBaHHA Tinbku PR
Mae cBoi Hemogikm [5].

IHocranoBka 3agaui. HeobxinHo pospo-
OMTM KOHI[EII[il0 aZalTUBHOTO IIPOTHO3Y-
BaHHA NpolieciB NOBiJbHOI npuponm Ha
OCHOBI MigXoaiB Ta METOHiB CHUCTEMHOTO
aHaJi3y, AKi nmepexnbadalTb CTBOPEHHHA
npoIenyp iepapxigHoro aHaJizy npoiiecis
MOJIeJIIOBAHHSA Ta IPOTrHO3yBaHHHA, Bpaxy-
BAaHHA HEeBU3HAYEHOCTE) CTPYKTYPHOTO
napaMeTPUYHOTO i CTATUCTUYHOTO XapaK-
Tepy, aZalTyBaHHA MoJeJell Mo 3MiH y
mpollecax Ta 3aCTOCYBAaHHSA aJbTEpPHATUB-
HIUX METOJIIiB OIiHIOBAaHHA IlapaMeTpiB 3
METOI0 IIOUIYKY KpalllMX OIiHOK IIPOTHO3iB
3a JOIOMOTOI0 MHOMKVHM UYMCJIOBUX KPU-
TepiiB ix AKocTi. 3anponoHyBaTN HOBI 00-
4YMCJIOBAJIbHI cxeMy noOyanoBYU IIPOTHO3Y-
I0YMX CHUCTEM i3 3BOPOTHMM 3B A3KOM Ha
OCHOBI BUKOPMCTAHHA CTAaTUCTUYHUX IIa-
paMeTpiB AKOCTi MoJeJieil Ta OI[iHOK HpO-
TrHO3iB.

Kounnennis nodygoBu aganTuBHOi npo-
rHo3y040i cucremu. CopoigeHa KOHIeII-
TyaJibHa CXeMa IIpollecy MOJeJIIOBaHHA,
NPOTHO3YBaHHA Ta KepyBaHHA (AK JOTidu-
HOTO 3aBepIIeHHA JABOX IOollepelHixX
eramniB) HaBegeHa Ha puc. 1, 2. Posraa-
HeMO JOoKJanHilne KoskHui 3 etanis. CTBo-
PeHHA cucTeMM aJalTUBHOTO IIPOTHO3Y-
BaHHA IIOYMHAEThbCcA 3 BuOOpPY Iporecy,
aHaJIi3y JIOTO IOTOYHOI'O CTAaHY Ta iCHYIO-
4yxX MoAeJieil i nigxXoAiB O IpPOrHO3yBaH-
HA 0TO pO3BUTKY. AHaJjid coneniajabHUX
JiTepaTypHUX JKepeJs MOYKe CyTTEBO JO-
IOMOITU y BCTaHOBJIEHHI (paKTy iCHyBaH-
HA MOJeJii AJd onucy moBeniHKM BubOpa-
Horo mporecy. Ile moxkyTe OyTu MmaTema-
TUYHI MOozeJsi y BUTJIIAAL cuCcTeM Hellepep-
BHUX YU JAUCKPETHUX PIiBHAHb, 3aKOHU
poO3IoAiNy BXIIHMUX Ta BUXIJHUX BeJIUUYUH

(ctaTucTucTUYHI MomeJi) abo JioriuHi Mmo-
IeJi y BUIIAAI MHOMKMHY NPaBuUJ, AKi Xa-
PaKTepu3yoTh B3a€EMOJiI0 BXOHIB i BuU-
XO0JZiB pAocJigskyBaHOro mpoliecy. B oc-
TaHH]I gecATUIITTA HaOyBalOTh MOMYJIAP-
HOCTIi IMOBipHicHI MeTonM i MmozeJi pisdHO-
MaHITHUX CTPYKTYp 1 Momesi y BUTIAAi
npaBuUJ HeYITKOl JIOrikmM, AKI MaloOTh
BiHOCHO XOpolIe HAOJMIKEHHA O XapaK-
Tepy MUCJIEHHA eKcnepTa. Bubip Tuny ra
CTPYKTYPM MOJeJIi Bifjirpa€e CyTTEBY pPOJb
nJd peaJizalii nmozaJbmux eTamniB CTBO-
PeHHA NPOTHO3yIOYOl Ta Kepyldoi cuc-
TeM.

Tak, MoneJsb, CTBOpPEHa Ha OCHOBI Teo-
pPeTUYHUX yABJEHb I 3aKOHOMipHOCTel
CTOCOBHO KOHKPETHOTO IIpollecy, MOKe
norpebyBaTu Julle AeAKOT0 yTOYHEHHHA
ii mapameTpiB 3a AOIOMOIOI CTaTUCTUU-
HUX JOaHUX. A MoJeJsb, sKa IIOBHICTIO
TPYHTYETHCA HA CTATUCTUUHUX OOCJIHif-
JKEeHHAX, MOMe NnoTpebyBaTu 3HAYHO
O6inpmux 06’emiB iHpopmanii Ta yacy guaa
ii nobynmoBu. Ornap JiTepaTypHUX IKe-
pes Takoxk MOKe OyTU KOPUCHUM 3 TOU-
KM 30py BuboOpy MeToAiB agalTUBHOTO
OI[iHIOBaHHA NapaMmeTpiB momesai. Koxunuii
MeTon Mae cBoi ocobauBocTi Ta Merxi 3a-
CTOCYBaHHA, a TOMY HeobOximHO 3HaTU IIi
ocobamBOCTI IO 7IoTO 3acTOCyBaHHA Ha
OparTUIi.

l l l JlaHi, 3HaHHS
Jlonarkosi Ionepenus 0Gpobka MHoOXHHA KpUTEPiiB
Jani JIaHHX AKOCTI JIaHHX
__________________________________ »
BusnaueHus Ananiz Ananiz Amnaniz
THIY TPEHY AK®D i KopeJsLiiHoT KOBapiawiiHuX
YAKD Marpuui byHKuiit
Amanis tuny OuinoBaHHs Busnauenus
HeJliHiitHO- vacy XapakTepy i
crei 3ari3HeHHs THITY 30ypeHb
4 OuiHioBaHHA CTPYKTYPH MOJIEJI Ha OCHOBI KOPEJIALIfHOro aHaisy 1aHux |

Bubip MeToz1y ouiHIOBaHHS MapameTpiB Moaesi |

* HMHK | MMl'[ | | MKMJ'l|

MHuoskHHa
KPHTEPITB KOCTI
Moieni

Axicte
Mozieneit
3a/10BibHA

(©) (a)

Puc. 1. Cxema azanTUBHOTO OI[iHIOBAHHS
MozeJi nmpoiecy
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©) (a)
t !

| o6y nosa nporxosyiouoi Gpyukuii (PIT) Ha ocHoBi Mozesni |

!

‘ OGuHCIICHHS OLIHKH MPOTHO3Y 32 PO3B’I3KOM PiBHAHHA 200 Ha ocHOBi DIT |

Hi
Muoxkuna
KpHTEpiiB AKoCTi
NPOrHO3y

SkicTh
TIPOrHO3Y
3a/10BiJIbHA

DopMyBaHHs yIPaBIiHCLKOTO PillIeHHS HA OCHOBI MPOrHO3Y |

Hi
MuoxuHna
KpHTEPIiB KOCTI
pilueHHs

Sxicth
pileHHs
3a/10BiJIbHA

Tax

Puc. 2. Cxema mpouenypu azanTUBHOTO
OIliHIOBAHHA INPOTHO3Y i ¢hopMyBaHHA
pilleHHA Ha JIOTO OCHOBI

IIpakTuka CTBOPEHHA IPOTHO3YIOUUX CH-
cTeM JJis IpoljeciB NOBiJbHOI npupoau
CBiYNTB IIPO Te, III0 TOTOBI 10 BUKOPMCTaH-
HA MoJeJi 3ycTpidaloTbcda IyiKe Pigko.
Hasitp icuytoui anmpoboBani mozmesi moTpe-
OyIOTb KOperyBaHHA iX CTpyKTypu Ta/abdo
napaMeTpiB 3 MeTOI0 iX aJanTyBaHHA [0
KOHKpeTHUX yMoB. Tomy y Oimbinocti Bu-
nagkiB HeoOXimHO OyayBaTH HOBY MOJEJb HA
OCHOBi HAaABHMX CTAaTUCTUUYHUX JAHUX.
fAricTe gaHMX Bigirpae Haa3BUYANHO BasK-
JIMBY POJIb IpU 0Oy A0BI MaTeMaTUYHOI MO-
meyi, a ToMy npu 300pi maHMX HeEOOXimHO
KepyBaTHUCh BiIOMMMM BYMOTaMM CTOCOBHO
iX CMHXPOHHOCTI, IIOBHOTH, iH(pOPMaTUBHOCTI
Ta KOpPEeKTHOCTI [4].

Ilonepenusa obpobka gaHUX HeoOXimHA 1A
IpuBeseHHA iX 1o popmu, Axka 3a0e3mednTh
MOSKJIMBOCTI KOPEKTHOTO 3aCTOCYBaHHA Me-
TOJIiB OIliHIOBaHHA ITapaMeTpiB MOJeJIi Ta OT-
pMMaHHA iX CTATUCTUYHO 3HAUYIINX OIiHOK.
Tak, JocuUThb YacTO HEOOXiJHO 3aIIOBHIOBATA
OPONYyCKM JaHUX, KOperyBaTM 3HAYHI
iMIyJsibcHI (eKcTpeMaJsbHI) 3Ha4YeHHA, HOP-
MyBaTH 3HA4YeHHA y 3aJaHUX MeXKax, JIora-
pudmMyBaTH BeJMKiI 3HAUEHHA Ta (PiabTpy-
BaTM LIYMOBi cKJyanoBi (moxmubxkm BUMipiB Ta
BUIIAKOBI 30ypeHH:A).

Ha ocHOBi KOpeKTHO MiAIrOTOBJIEHNX JaHUX
OLIiHIOIOTBb CTPYKTYPU Ta IIapaMeTpu MaTe-
MaTUYHUX MOJeJieli-KaHAMUAATIB mpoIliecis,
BUOPAHUX JJIA MIPOTHO3YBAHHA Ta KepyBaH-
HA. Bubip (oIiHIOBaHHA) CTPYKTYPU MOAeJi
— KJo490oBMII MoMeHT ii mobymosmu. Hara-
JIa€eMO, III0 CTPYKTYPa MOJeJIi BKJIIOYAE IT ATh
enemeHTiB: (1) posmipHicThs (KimbkicTb
PiBHAHB, AKI YTBOPIOIOTH MOJZeJNb); (2) mo-
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PANOK — MaKCUMaJbHUI IOPALOK qUdepeH-
niasbHUX abo piBHUIIEBMX PIBHAHB, AKi yT-
BOPIOIOTH MOJeJib; (3) HeJiHiliHicTh Ta ii Tnn
(mesinittHOCTi cTOCOBHO 3MiHHMX abo mapa-
MeTpiB); (4) yac 3aTpuMKM (Jar) peakiii Ha
BUXOJi BiTHOCHO BXOJY Ta MOr0 OI[iHKA; (D)
30BHiITHE 30ypeHHA OpoIlecy Ta MOTro TUII
(merepminoBane abo BUIagKoOBe, TUII PO3IIO-
gimy) [5]. Ik mpaBUIO0, OJIA OLHOTO IIPOLIECY
OIIIHIOIOTH KiJbKa MOeJieli-KaHAUOaTIiB, a
noTiM BuOMpPAIOTh 3 HUX Kpally 3a JOIOMO-
rol0 MHOXKMHJ CTATUCTUYHUX IlapaMeTpiB
AkocTi mometi. Ha erami obOumcsaeHHA OIfi-
HOK MPOTHO3iB TaKoK OaskaHO MaTu 2-3 MO-
OoeJi-KaHAMOATU, OCKIJIbKM AKICTb OI[IHKN
IIPOTHOBY — Il OCTATOYHUII KpUTepilt Bubo-
Py MozeJsi 1A KOHKPETHOr'o 3aCTOCYBaHHA.

Binpmiicts nponeciB y TexHini, eKoHOMIIL
Ta piHaHCax MalOTh JeTepMiHOBaHY i BUmau-
KOBY CKJIaZIOBi, TOOTO 4MCTO BUITAAKOBI IpO-
mecu — Iie JOCUTh pifgkicHe asuie. Mongeins
Y BUTJIAAL PO3NOALNLY BUNALKOBUX BeJIMYMH
OyzmeMo Ha3uBaTU CTATUCTUYHOIO MOJEJIJIIO
npouecy [5]. ObrpyrToBaHMII BMDOip THUIY
pO3moAiNy Ta OliHIOBaHHA JIOT0 ITapaMeTpiB
3a JIOIIOMOTOI0 €KCIIEPMMEHTAaJbHUX NaHUX
npexncTaBiige coboi0 mpoliec mobyI0BU CTa-
TUCTMYHOI Mogesi. MaTemaTudysa Mozmesb —
e MoJesib y cpopMi amcpepenmiaapbHnx ado
pi3HMLIEBUX PIBHAHB.

IToOynoBaHa MOzeJsb, HABITH JOCTATHBO BU-
COKOTO CTYIIeHA aJleKBaTHOCTI, IIfe He TapaH-
Ty€ BUCOKOI SKOCTi OI[iHOK IIporuosis. Tomy
micaa nobyzoBu Mogzedi ii HeoOXigHO mepe-
BipUTH Ha MOMKJMBICTH 3aCTOCYBaHHSA IO
po3B’aA3aHHA 3axadi MporHo3yBaHHA. Ha cbo-
TroJlHI iCHy€ HIMPOKNII CIIEKTP MoJeJell i Me-
TOJLIB IIPOTHO3YBAHHHA, AKiI 3aCTOCOBYIOTH B
ekoHOMiNi Ta (dinancax. OnHaK, IaJIeKO He
BCi MeTOIM 3a0€3MeYyI0Th BUCOKOAKICHI mpo-
THO3M y KOHKPETHUX BUMNAJKAX iX 3aCTOCY-
BaHHA. Tomy Bubip MeTOAy NMPOTHO3YBaHHA
— Ile 3ajJad4a, AKa JacTo norpebye ogHOUaC-
HOTO 3aCTOCYBaHHA KiJIBKOX aJIbTepHATUB-
HIX MeToxiB i BuOOpy Kpalloro 3 HUX Ha
OCHOBIi aHaJIi3y OTPMMAaHOIO Pe3yJabTaTy.

CaMuMu NonyJaApHUMHU Ha ChOTOJHI MeTo-
JaMJ IPOTHO3YBAaHHA PO3BUTKY IIPOIIECiB J0-
BIJIBHOI IpUpOAM € TaKi: MeToau perpecii-
HOTr'O aHaJi3y, HeuiTKa JIorika, JMOBipHicHI
MeTOJY, MeTOJ I'PYIOBOTO BpaXyBaHHA ap-
rymentis (MI'BA), HelipoHHI Ta Helipo-
HEeYiTKI Mepeski, MeTonu Ha OCHOBI ,,M’AKUX”
obuncieHb, MeTO ] MOAIOHMX TpaeKTopiil Ta
medaki inmi. KosxHuMii i3 3ragaHnx MeToAiB y
Tili 4M iHHIII Mipl MOKe BpaXoByBaTU He-
BM3HAYEHOCTI CTATUCTUYHOTO, CTPYKTYPHO-
ro abo mapaMeTpPUYHOTO Xapakrepy. Kpamri
pes3yJibTaTy IPOTHO3YBAHHA IIPOIleciB 3 He-
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BM3HAYEHOCTAMM MOXKHA OTPUMATI 3a JO-
nomororo MI'BA, jiMmoBipHiCHUX MeTOZiB Ta
HeuiTKOi JIOTikM. 3a CBO€I NPUPOJOI0 IIi
MeTonu OJMBBKI 0 ciocobiB MozeJsroBaHHA
CUTyaIlill Ta HPUIHATTA PillleHb JIOAMHOIO,
a TOMy iX 3aCTOCYBaHHA y CHUCTeMaX yIIpaB-
JiHHA Ta NiATPUMKM OPUIHATTA pPillleHb
(CIIIIP) MOskyThb HaTU 3HAYHUI TO3UTUBHUIN
edpexr. OfHMM i3 cy4acHUX HaOpAMIB pPo3-
BUTKY JIMOBIpHICHIX METO/iB MOJEJIIOBaHHA
1 NpOrHO3yBaHHA € CTaTU4HI 1 AMHaMIi4YHI
mepesxi Baiieca (MB) [6].

OuiHIOBaHHA AKOCTI JaHUX, MOAEJI i mMpo-
rHo3y. fIKicTh HaHNX BM3HAYAETHCSA HaABHI-
CTIO y HUX IIPOIIYCKiB, CTyIIeHeM BILJINBY BU-
nagkoBux 30ypeHp i mymiB (moxmubok)
BUMipiB Ta iHdopmaTusHicTIO. g 3amos-
HEHHA NPOIIYCKIB iCHye MHOKNMHA METOJIB
(y Tomy umciii onTumisaninemx), Axi 3abes-
eYyloTh (POPMYBaHHSA HaJIEKHUX 3HAUYEHD
InA gonoBHeHHA Bubipku pganumx. diua
dinpTpanii BUIagKoBUX BIJINBIB MOYKHA 3a-
CTOCOBYBaTYU LM@PPOBI Ta ONTUMAJbHI
dinbTpu, a OJIA BCTAHOBJIEHHSA CTYIIEHHA
iH(popMaTMBHOCTI HaHUX YaCTO BUKOPUCTO-
BYIOTh 3Ha4YeHHA nucrepcii abo wacrorHe
HAaIlOBHEHHA, fAKOMY CTaBUTbCA ¥
BiAIOBIAHICTE KiJIBKICTh HMOXITHUX.

fAKicTe MomeJsi OIiHIOIOTH 3a JOIOMOTOIO
CTAaTUCTUYHUX KPpUTepiiB AKocTi, 30KpeMa
TakuX: KoedilieHTa MHOKMHHOI JeTepMi-
vanii (R?), axuit xapakrepusaye indgopma-
TUBHICTB MOJEJI CTOCOBHO iH(popMaTUBHOCTI
maHux; cratuctTuky Japbina-Yorcona (DW),
110 BU3HAYa€ CTYIiHb aBTOKOPEJbOBAaHOCTI
noxubok MozeJi; iHpopMmaliiHOro KpuTepio
Axarike (AIC) i cratructuru Baiieca-IIIBap-
na (BSC); cymn kBagpartiB moxuboKk MomeJi

(Zez (k)); F cratucturku Pimepa ta iHIINX.

Jl15 aBTOMATM30BAHOTO BUOOPY Kpaiioi mo-
IeJi MOYKHA CKOpPMCTATHUCh BUOpaHOIO (pop-
MOIO iHTerpaJbHOrO KpuTepito fArxocti [5]:
> SSE [In(AIC + BSC), sxwo AIC+BSC>0] , .,
IK=e™ + 5 EIC+ESC b +e
e’ o, sakwo AIC +BSC<0

’

+In(CKIT) + In(CAIIIT ) + &

e CKP - cepegHbOKBaApaTUYHA IOXUOKA
OIHOKPOKOBOI'O IPOTHO3Y Ha HaBYaJbHIN
(ictopmuniii) abo nepesipouHint BuOipmi;
CAIIII - cepenua abcoJroTHA IOXMOKA IIPO-
rHo3y y nporeHTax; U - koedinient Teiina
(HabamoxaeTbCca 40 HYJA, AKIIO MOJEJb Mae
XOPOIIl IPOTHO3YIOYi BJIACTUBOCTI).

BakamBMM MOMEHTOM IpoOliecy IIPOTHOBY-
BaHHA € 00’€KTUBHe BU3HAYEHHA AKOCTi OT-
puMaHOTO NIPOTHO3Y. OCKIJIBKM OLIIHKM IIPO-
THO3iB — Ile BUIAJIKOBI BEJIMUMHIU, TO OJA

BU3HAYEHHA iX AKOCTI BUKOPUCTOBYIOTh MHO-
SKMHY CTaTUCTUYHUX KpuTtepiis. Jocurs ga-
CTO AKICTH OI[iHOK HPOTHO3IB BM3HAYAIOTH
JIUIIEe 3a JOIOMOTOI0 CepeaHBbOKBAAPATIU-
voi moxubku (CKII). Onnax s3nauenusa CKII
3aJI€KUTH Big MaciTady gaHMUX, a TOMY L€l
XapaKTEePUCTUKM HEeJOCTATHLO AJIA aHAJi3y
AKocTi nmporHosy. IlornmbJseHe oOLiHIOBaHHA
AKOCTI IIPOTHO3IB JOCATa€eTbCA 3a PaxXyHOK
BUKOPUCTAaHHA KpuUTepiis, AKi gamoTh
BiHOCHI OIiHKM AKOCTi (HampurJIazg, KO-
edimient Teiina) Ta BiJHOCHI OLIHKY y IIPO-
nenTax (manpurisan, CAIII). ITepeBaromw ix
BUKOPUCTAHHA € Te, III0 BOHM HE 3aJIeKaThb
Big macmradby manmx. CAIIIl i KoedimieHT
Teitna 00YKUCIIOIOTL 32 BmpasaMM:

1 & |ylk +i)— y(k+i,k)| le(k + i)
A ==Y 22 72T 100% = — x100%
s,»g' ‘y(kJr[)‘ Z"|y(l{ | ’
Z [y(k +i) = y(k + )]
U=—Jk
Zy (k+i) + lZyz(k+i)’
i=l S =l

e S - TOPMBOHT KPOKIB IPOrHO3YBaHH,
y(k+i) - darkruuni snavenusa gaunx; y(k+i)
- OLIiHKY IIPOTHO3iB. Koedinient Teiina
U — 1e BasKJMBUII iIHAMKATOP AKOCTI MOJeJi
1 mporHosy; 3a O3HaueHHAM, (< {/<]. Illpnu
U —s 0 OLIIHKM OPOTHO3IB HAOIMIKAIOTHCA 1O
dpakKTUYHUX 3HAYEHb PALY 1 MOIEJb Mae
BUCOKY CTyHiHBb agekBaTHocTi. Tobro U nae
MOKJIMBICTH BCTAHOBUTU NPUIATHICTH MO-
meti (MeTony) AJiA OIiHIOBAHHA IPOTHO3Y Y
npuHIUI. Y 06araTbox BUMNAJKAX KpPaIUX
pes3yJsbTaTiB IPOTHO3YBAHHA MOXKHA JOCAT-
TU 32 PaxyHOK ycepenHeHHA (abo KoMmOiHy-
BaHHA 3a JOIIOMOTOI0 BaroBUX KoedilieHTiB)
OLIHOK IIPOTHO3iB, OTPMMAaHUX 3a PIi3HUMU
MeTOoJIaMM;.

AnanTusHe 004YICIIEHHA OiHOK IIPOrHO3iB.
HOna 36eperkeHHA AKOCTI OI[iIHOK IPOTHO3IB
B yMOBaX HECTAIliOHAPHOCTI IOCIigsKyBaHO-
IO IPOIleCy, a TaKOXK JJIA MiABUIITEHHA AKOCTI
OPOTrHO3YBaHHA IIPOLIECIB 3 IOBIJIBHUMU CTa-
TUCTUYHUMY XapPaKTePUCTUKaMM HeoOXigHo
3aCTOCOBYBATH aJJalITYBHI CXeMI OLIiHIOBaH-
HA NPOrHodis. BuxigHumm BeandmHaAMM IOJIA
aHaJi3y AKOCTI NMPOrHO3iB Ta (PopMyBaHHA
agalnTUBHUX CXeM iX OIiHIOBAaHHS € 3HaYeH-
HA TTOXMOOK MPOTHO3iB Ta iX CTaTUCTUYHI Xa-
pakTepucTUKM AKOCTi. 1A po3B’A3aHHA 3a-
madi amanmTanii OporEos3ymodoil Monmesi 1o
BMMOT CTOCOBHO fAKOCTi IPOTHO3Y MO’KHA
CKOPMCTATUCh TAaKUMM O0YUMCIIIOBAJIBHUMU
MOKJIMBOCTAMM:

— peKypcuBHe (IIOBTOPHE) OL[iHIOBAHHA I1a-
paMeTpiB MaTeMaTUYHUX i CTATUCTUYHUX
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MojeJiell 3 HaXOI»KeHHAM HOBUX JaHUX, 1110
cpusA€e yTOYHEHHIO MoJeJi Ta MiABUIIEeHHIO
AKOCTI IIPOTHO3Y;

— aBTOMAaTM30BaHUII aHAJI3 YaCTKOBOI aB-
Tokopesaninuoi ¢yurnii (YAK®P) zamerx-
HOi (OCHOBHOI) 3MiHHOI 3 IoJaJJBIINM KOpe-
I'yBaHHAM CTPYKTYPM MOJeJi IIJIAXOM BBe-
JIeHHA/BUJIyYeHHA JOJATKOBUX JAroBMUX 3HA-
4eHb;

— II0YeproBe BBEAEHHA y MOJEJb MOYKJIV-
BUX perpecopiB (He3aJieKHUX 3MIHHUX) Ta
aHaJi3 IX BIJIMBY Ha AKICTBH IIPOTHO3Y; 0COO-
JIMBO KOPMCHUMU € perpecopiu, AKi BBOGATbCA
y MoZeJsb 3 JaraMu OiJbIIMMM HyJIsa — Iie
TaK 3BaHI NPOBimHI iHAMKaTOpPM, 110 Haza-
I0Th MOJKJIMBICTH KOPEKTHO O00YMCIIIOBATU
IIPOTHO3Y,

— aBTOMAaTM30BaHMI aHaJi3 PYHKIii Jac-
TKOBOI B3a€MHOI KOpeJIAlil OCHOBHOI 3MiHHO1
3 perpecopaMm 3 MeTOI0 KOperyBaHHSA JIaro-
BUX 3Ha4deHb perpecopa y IIpaBiii dacTuHI
PiBHAHHA,

— aBTOMaTM30BaHMII BUOip OoNTMMAaJJIBHUX
BaroBux Koe(iLieHTIB y mpolienypax ekc-
MIOHEeHIiaJbHOTO 3TJaAsKyBaHHA, IMOMIYKY
noAiOHMX TpaeKTOpiii, perpecii Ha omopHUX
BEKTOpax Ta AedAKNUX IHIINX MeToJaxX;

— aBTOMaTM30BaHUII aHAJI3 3aJIMIIKIB per-
peciiHuxX MozeJseil 3 MeTOX BCTAaHOBJEHHSA
CTyIeHd ixX iIHOpPMaTUBHOCTI Ta KOperyBaH-
HA CTPYKTYPU MOJEJIi IIpoliecy Ha OCHOBI pe-
3yJbTaTiB aHaJi3y;

— apganTuBHe (POPMYBAHHA MAacCUBiB
BUMIipiB 3MIHHUX CTaHy IIpollecy 3a JOIIO-
MOTOI0 METOJIiB i€epapXi4yHOTO KOMIIJIeKCyBaH-
HA (iHTerpyBaHHA) HaHUX, 10 3abes3meuye
nigBUIIeHHA iX iHPOpPMaTUBHOCTI.

3acTocyBaHHA Tiel un iHII0I cxeMu o6uNMC-
JleHb 3aJIeXKUTh BiJ KOHKPETHOI IIOCTaHOB-
KM 3a7adi, AKOCTI Ta 00’eMy eKcIlepuMeH-
TaJbHUX (CTATUCTUYHUX) NaHUX, CPOPMYJIb-
OBaHMX BUMOT JO AKOCTi OI[iHOK IIPOTHO3iB
Ta 4Yacy, HaABHOTO [AJA BUKOHAaHHA oOd4mc-
JeHb. KoKHMIT MeToJ afanTUBHOTO (POpPMY-
BaHHA OLIHKM IIPOTrHO3Yy Mae€ cBOi ocobim-
BOCTI, AKi MalOTh OyTM BpaxoBaHi Ipu CTBO-
peHHi cucTeMM aJalTUBHOIO IPOTHO3YBaH-
HA.

Ilpukaang 3acTocyBaHHS KOHIENIii agam-
THUBHOTO NPOTHO3YBaHHSA JI0 IIPOIleciB I[iHO-
YTBOPEHHA Ha OipKi 3 BUKOPMCTAHHAM iHAM-
KaTopiB TexHIYHOro aHaJidy. Bimomo, 1o
JocBigueHi Tpelinepu Ha Oipskax ZOCUTH yC-
MiITHO BUKOPMCTOBYIOTh 1HAMKATOPM TeXHi-
YHOTO aHaJi3y, AKi (popMylOTH Ha OCHOBI
JaHUX CTOCOBHO (PAKTUYHOTO PYyXYy LiH IpO-
TATOM JEesKOr0o MPOMiIKKY udacy. CTBopeHO
pAn IHAMKATOPiB TeXHIYHOTO aHaJi3y, AKi
4acTO BUKOPUCTOBYIOTH Tpelifepu i aHaJi-
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TUKY (PIHAHCOBUX CTPYKTYP, cepel HUX TakKi:
Pivot Point, Woodie’s Pivot Points,
Fibonacci’s Pivot Points, Camarilla’s Pivot
Points. Bupasnu nyd po3paxyHKY IepIInx
TPbOX iHAMKATOpPiB HaBenmeHi y Tabmaunax 1

- 3[7].

Tabauya 1
InpuxaTop Pivot Points
[To3naueHus Bupas nis o6uncieHns

R1 2 Pivot — L

R2 Pivot + (H= L)

R3 H + 2 (Pivot — L)

Pivot (H+L+C)/3

S1 2 Pivot — H

S2 Pivot —(H - L)

S3 L —2 (H - Pivot)
Tabauys 2

InnguraTop Woodie’s Pivot Points

TTo3HaueHHs Bupas juis o0unciieHHs
R1 2 Pivot — L
R 2 Pivot + (H-L)
Pivot (H+L+2C)/4
S1 2 Pivot — H
S2 Pivot —(H — L)
Tabauys 3

Inpukarop Fibonacci Pivot Points

TTo3nayeHus Bupas st o0umciieHHs
R1 Pivot +0382(H - L)
R2 Pivot + 0,618 (H—L)
R3 Pivot + 1,0 (H—-L)
Pivot H+L+C)/3
S1 Pivot — 0,382 (H- L)
S2 Pivot —0,618 (H — L)
S3 Pivot — 1,0 (H—L)

Y tabanuiax 1 — 3 BUKOPMCTAHO TakKi mo-
3Ha4YeHHA: H — HaliBMUINA I[iHA MUHYJIOTO JTHH;
L — garamxk4a 1ina muuyJsoro guda; C — mina
3aKPUTTA MUHYJOrOo nHA;, Pivot — “Touxa”
posBopory; S1 — mepimit piBeHb HiATPUM-
kyu; S2 — gpyruit piBeHb migTpmmru; S3 —
TpeTiil piBeHb miaTpuMku; R1 — nepmmwnii
piBeHB cipoTUBY; R2 — npyruit piBeHb cIIpo-
TuBy; R3 — Tperiit piBers cupoTtusy. IIpuu-




MOJEJIFOBAHHSI I ITPOTHO3YBAHHA PIHAHCOBO-EKOHOMIYHMX ITPOLIECIB 3 BUKOPVUCTAHHAM IPUHLMIIIB CUCTEMHOIO AHAJI3Y

nun poboTu BcCixX iHAMKATOPIB OJHAKOBMIL
ko uina BigkpuTTa Buia 3a Pivot i pyx
LiHM IOYMHAETHCA AOHU3Y, TO 3 TOUKU 30PY
TeXHIYHOTO aHaJi3y icHye JIMOBIpHiCTE TOTO,
110 IIicJIA JOCATHEHHS 3HadeHHA Pivot 1jiHa
nige Bropy. ¥ BMUIIAZKY, KOJIM IIbOTO HE CTa-
JocA 1 I[iHa IPOJOBIKYE MPAMYBATU TOHU3Y,
3 TOYKM 30Py TEeXHIYHOro aHaJjJi3y icHye
IMOBipHiCTE po3BOPOTY PyxXy uiHM abo 3y-
OMHKM PYyXy LiHM JOHM3Y IpM MHiaxoni no
piBaa S1. Taka x camMo cuTyallia Mae Micie
nis S2 ra S3. 3azHaYMMO, 10 A0 3HAYEHHA
S3 uia FoxXomuTh AyiKe pigko. AJe AKIIO
TaKke TPAIJIAEThCA 1 IliHa OIIyCKAETbCA HUMK-
ve piBHA S3, TO IMOBipHiCTHL MaitbyTHBLOTO
PyXy BHU3 € AyiKe He3HAYHOM. AHaJOTiuHA
cuTyania y BUOAAKY PYyXy LiHM yropy
(Tinmprm 3amicTh inamkartopis S1, S2,S3 He-
obxigHOo KopucTyBaTuch R1, R2, R3).

IMobymoBa perpeciiinux moaeneii. Ik mpu-
KJaj JaHUX BidbMeMO MiHiMaJIbHI IIOJAEHHI
nian BasoTHOi mapu USD/CAD (257 3Ha-
genp) 3a 2007p. Hna mowaTKy HOOyAyeMO
MoOJZleJlb MHOKMHHOI perpecii. [l nporso-
3yBaHHA MiHiMaJsbpHOI LiHM Ha HaACTyIHUN
JeHb JIOTIYHO BUOpATHU y AKOCTI perpecopis
S1, S2, S3. Ilicna BUKOHAHHS 00YMCJIEHD
OTPUMAEMO TAKy MOJEJIb:
y(k)=—0,0164 + 2,1724 - SI(k)— 5,3885 - S2(k) + 4,2251 - S3(k)

ne k - nuckperHuii gac. B 110 Mozesbp He
BKJIIOUEHa aBTOperpeciiiHa CKJaJoBa, OCK-
1JIbKM Ile IPU3BOAUTE 0 BUPOAKEHOCTI MaT-
puni BumipiB. IIo6ymoBaHa Mozesb Ma€ Taki
CTATUCTUYHI XapaKTEePUCTUKIU AKOCTI:
R*=09899; SSR=0,0038; AIC=-8277; DW =19542,
ne SSR cyma kBazgpartiB moxubox mozedi. Bei
xapakTepucTukyu 3anoBinbHi. CraTucTmyHi
XapaKTEePUCTUKY AKOCTI OJHOKPOKOBOTO
(icTopMYHOrO) IPOTHOBY IAJA i€l MOIeJi:
CKII = 0,0038; CAII = 0,003; CAIIII = 0,2525%;
U = 0,0016,

ne CAII — cepenua abcoJsiroTHA MOXMOKA.
KinpkicTe cniBnmazanb HampAMiIB pyxy OIli-
HOK IIPOTHO3Y AJI perpecirtHol MomeJi ckJa-
nae 187 (a6o 73,05%).

IIobymoBa momeaeii Jorictuaaoi perpecii
Ta aepesBa riaacudikaniin. OCKiibKM y mpo-
necax (POpMyBaHHA ILiH OipsKOBMX aKTUBIB
3yCTpidaoThbCA YyYaCTKM 3 HeJiHINHOCTAMMU
JIOBIJIBHOTO XapaKTepy, TO AJd MaTeMaTud-
HOTO OIIMICY TaKUX NaHUX HeOoOXiTHO BUKO-
pucroByBaTu HeJiHiiHI Mogmesi. Onnieo 3
JOCUTB IIPOCTUX Y 3aCTOCYBaHHA MoJeJieil
TaKOTO THUILYy € JIOTiCTMYHa perpecid, Axa
BUKOpPUCTaHa B NaHilt poborti. Jaa mporHo-
3yBaHHA HANPAMKY PYyXy IiHM I0OOYyIyeMO
MozeJi JorictuuHOi perepecii Ta nepesa
raacudikamnii [8-10]. Axuio y MoMeHT Hacy
t+1 1iHa aKTUBY BUABJAETHCA BUIOI0 Hi¥K

Yy MOMEHT dYacy t, TO IIO3Ha4MMO Iie 3poc-
TaHHA 4yepeld ,,1”, a cnajaHHA BiATIOBigHO Ye-
pes ,,0”. I1i 3HaUeHHA BUKOPUCTAHO AK BXigHI
IJsa MoZeJii JorictudHoi perpecii Ta kijacu-
diranirinoro nepesa. Taki sk N03HaUYEeHHA BU-
KOPUCTaEMO [AJiA 3POCTAaHHA i clmajaHHA
BIINOBIAHMX BUXITHNUX 3HAa4YeHb iHAMKATOpPA
Pivot Point, aki nmosuauumo S1, S2, S3, P,
R1, R2, R3 i nomamo ix Ha BXin JoricTm4Hoil
perpecii i knacudikaniiinoro gepesa. A
MiHiMaJIBHOI IiHM aKTUBY IIOOyZOoBaHa Taka
MoOJleJb JIOTiCTMYHOI perpecii:

)

& min (x2)=1+ex2(k)

X, (k) =—0,683+0,033- S1(k) +0,055 - S2(k) + 0,055 - S3(k) — 0,4 P(k) +
+1,627- R1(k)+0,133- R2(k) + 0,264 R3(k)

Jna moporoBoro 3HadeHHA MMOBIpPHOCTI
0,44 moxmubOKa mepIIOrO POAY CKJajsia 53, a
gpyroro — 28; KiJIbKiCTb KOPEKTHO CIIPOTHO-
30BaHUX CIiBINaJaHb HAPAMKY PyXy HOpi-
BHIOE 175 (68,36%). BukopucroBymoun mis
IIPOTHO3YBAaHHA JepeBo KJacudikaiin (3a
anroputmom CHAID), pua mpolecy yTBO-
peHHA MiHiMaJbHMX IiH i BuOpaHOro mopo-
roBoro 3HadeHHA 0,35 oTpmMaeMo MOXMOKY
1-ro pony 53, a 2-ro poxny — 28. Kinmbkictb
crniBnaJaHb HAIIPAMKIB pyxy Ipolecy cKJa-
aa 175 (68,36%).

Jl15 moKpallleHHA AKOCTI IPOTHO3IB y MO-
IeJib JoricTu4HOI perpecii Ta mepeBo KJja-
cucpikallii BBeZleHO 3HaUEHH IIPOTHO3IB PyXy
IiH, OTpMMaHi 3a JOIOMOTOI0 perpecimHmnx
mogeeit (1) i (2) 3 BUKOPUCTAHHAM ITO3HA-
YeHb 3POCTAHHA Ta CIANaHHSA, 3aIIPOIIOHO-
BaHux Buile. Jada MiHiMaJabHOI IIiHM HOBa
MoOJleJIb JIOTiCTMYHOI perpecii Mae BUTJIAL:

exl(k)

8 max 2 (xl):1+ex1(k)

(k) =—0.871+0,127- S1(k) +0,404- S2(k) — 0,36 - S3(k) — 0,247 P(k) +
+0,616- RI(k)+0,079- R2(k) —0,009- R3(k) +2,159- y(k)

e y(k) — BuxingHa 3MiHHa perpeciitHOi Mo-
JleJti, 10 mpuiiMae 3Ha4YeHHA 1 Ipu IpPOrHO-
3yBaHHI 3pocTaHHA IiHM i 0 — Ipu DporHosi
cnagaHHA. IIpy nmoporoBoMy 3Ha4deHHI JIMO-
BipHOCTi 0,39 moxmbKa mepIroro poay CKJa-
ada 39, a gpyroro — 25. KinbkicTs cmiBma-
JaHb HaIPAMKIB pyXy LiHM ckJjgajsa 192
(75%). Ilpn BuKOpUCTAHHI HepeBa KJjacudi-
kalil 1 moporoBomMy 3HaudeHHi JIMOBipHOCTI
0,32 moxmubka mepIIoro poay ckJjasa 54, a
gpyroro — 13; kinbpKicTh chmiBmajaHb Ha-
OpAMKiB pyXy LiHu popiBHmoBajsa 189
(73,83%).

Ingnkatop Woodie’s Pivot Points. [Ina
MiHiMaJIbHOI IiHM aKTUBY moOyJgoBaHa Taka
MOJieJIb JIOTiCTMYHOI perpecii:
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exz(k)

Emin (X2)= 1+ ex3(k)

x, (k) = —0,742 40,689 - S1(k) — 0,231- S2(k)—,57 - P(k) +
+1,288- R1(k) + 0,679 R2(k)

1 moporosoro 3HaueHHA iMoBipHOCTI 0,61
oxu0OKa IepIIoro poxy ckJiasa 62, mpyroro —
18, a KiJbKiCTh KOPEKTHO CIIPOrHO30BaHUX
coiBmajaHb HAaNPAMKY PyXy HAopiBHIOe 176
(68,75%). BukopuCTOBYO4N A1 IPOTHO3yBaH-
HA JOepeBo KJjacu@ikamii (3a aJropuTMom
CHAID), puia npoliecy yTBOPEHHS MiHiMaJIb-
HIX LiH i BuGpaHOoro moporosoro 3HaueHH: 0,35
oTpuMaeMo noxubry 1-ro pony 53, a 2-ro pony
— 28. KispKicTh criBnajlaHb HAIPAMKIB PyXy
npoitecy ckaajsa 175 (68,36%).

1 mokpallleHHA AKOCTI IPOTHO3IB y MO-
IeJib JIoTicTUYHOI perpecii Ta nepeBo KJa-
cudikallii BBeIeHO 3HaUeHHHA IIPOTHO3IB PyXy
1iH, OTpMMaHi 3a JOIOMOIOI0 perpeciiHux
mogeeit (1) i (2) 3 BUKOPUCTAHHAM ITO3HA-
YeHb 3POCTAaHHA Ta CHaJaHH:A, 3alIPOIIOHO-
BaHUX Buine. J[ada MiHiMaJIbHOI IIiHM HOBa
MoOJleJIb JIOTiCTMYHOI perpecii Mmae BUTIAL:

exl(k)
gmax2 (x] )= 1+ exl(k)

x,(k)==0,907 +0,412 - S1(k) — 0,124 - S2(k) — 0,299 - P(k) +
+0,362- RI(k) + 0,342 - R2(k) +2,092 - y(k)

e y(k) — Buxinua 3miHHa perpeciitHoi Mo-
IeJii, o npuiiMae 3Ha4eHHA 1 npu Iporuoai
3poctaHHA HiEu ta 0 — mpu mporHosi cma-
nauHA. [Ipy moporoBomMy 3Ha4eHHI IMOBip-
HocTi 0,38 moxmbka mepIIIOro PoAy CKJaja
43, a gpyroro — 20. KinbxicTs cmiBmagasb
HaNpPsMKIB pyxy winm ckjasa 193 (75,39%).
IIpu BukKOpucTaHHI mepeBa kKiaacudikamii i
IOPOTOBOMY 3Ha4eHHi iimoBipHocTi 0,32 mmo-
xubKa IMepIIoTro pony ckjaajsa 54, a Jpyroro
— 13; KiynbKicTh cniBnasaHb HAIPAMKIB PyXy
uinu gopisuioBasia 189 (73,83%).

Inpukarop Fibonacci’s Pivot Points. JIia
MiHiMaJIbHOI LiHM aKTMBY MOOyZOBaHa MO-
JeJib JIOTICTUYHOI perpecii:

X2 ()
gmin (x2): 1 + exz(k)

%, (k) = 0,622+ 1,624 - S1(k) — 1,615 - S2(k) + 0,408 - S3(k) — 0,294 - P(k) +
+0,249 - R1(k) + 0,698 - R2(k) + 0,528 - R3(k)

Jlsiss moporosoro 3Ha4veHHA iimoBipHOCTI 0,48
noxubKa IepIIIoro pony ckJaJta 58, gpyroro
— 31, a KiJNBKIiCTh KOPEKTHO CIIPOTHO30BAaHUX
cIiBHajaHb HANPAMY PyXy JopiBHIOE 167
(65,23%). BUKOPUCTOBYIOYM IJIA IIPOTHO3Y-
BaHHA JepeBo Kaacudikarii (3a aaropuTmom
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CHAID), nnsa noporecy yTBOPeHHS MiHIMaJIb-
HUX IIiH i BMOpPaHOTO IIOPOrOBOr0 3HAYEHHHA
0,38 orpumaemo oxudbKy 1-ro poxay 58, a 2-
ro pony — 31. KinbkicTs cmniBmagaHb Ha-
NpAMKIB pyxy nporecy ckiaia 167 (65,23%).
Jl15 moKpallleHHs AKOCTI IPOTHO3IB y MO-
IeJib JoricTu4HOI perpecii Ta mepeBo KJja-
cucpikallii BBeZleHO 3HaUEHH IIPOTHO3IB PyXy
1iH, OTpMMaHi 3a JOIOMOIOI0 perpeciimHmux
mozeJdi (1) 3 BUKOPMCTAaHHAM IIO3HAYEHb
3POCTAHHA Ta CHAJaHHA, 3aIPOIIOHOBAHUX
Bunie. Jaa MiHiMaJibHOI IIiHM HOBa MOJIEJIb
JorictuyHOi perpecii Mae BUTIAL:

oMk

8 max2 (x] ): 1+ exl(k)

x,(k) =-0,906+1,592- S1(k) ~ 1,634 S2(k) + 0,486 S3(k) — 0,362 P(k)
—0,015- RI(k)+0,343- R2(k) +0,22- R3(k) + 2,271 (k)

e y(k) — BuxigHa 3MiHHa perpeciitHOI MO-
JeJii, 10 nIpuiiMae 3Ha4eHHA 1 Ipu IpOorHosi
3pocTaHHA 1iHM Ta (0 — Ipu OporHosi cma-
JaHHA. IIpy noporoBoMy 3Ha4YeHHi IMOBip-
HocTi 0,42 moxmbka MepIIOro poAy cKJaJa
45, a gpyroro — 21. KinbkicTe cmniBmagase
HaIpAMKIB pyxy uiau ckiasna 190 (74,22%).
IIpn BuropucraHHi nepeBa KJjacudikramii i
OPOTOBOMY 3HadeHHi iiMmoBipHocTi 0,32 mo-
x1ubKa IepIIoro poxy ckJjajsa 54, qpyroro —
13; kismpkicTh chniBnajaHb HAIPAMIB pyxy
uinu mopieuioBaga 189 (73,83%). Pesysnbra-
TI IPOTHO3YBAaHHA HAIIPAMY PYXY MiHiMaJb-
HOI I[iHM TIpeJZicTaBJIeHO y TabJL. 4.

Tabauya 4
PesysbTaTi mporHo3yBaHHA HAaNPAMKY
PYXy MaKCHMAaJbHOI IiHI

Kpurepwmii Tpaauuuonnas crpaxobas Pennzknuupunropas
KOMIAHHsA cTpaxoBasi
KOMIAHHS
Omuowenue k Koment naxozmTes BHe KOMIAHHH, Kimuenr - raBHas IeHHOCTS,
Kavenmy KagecTBO ero 00CIy)KHBAHHS HAXOIUTCA B cepeiine GusHec-
3aBHCHT OT CyOBEKTHBHBIX TIPOLIECCOB 00CTYKUBAHMS
(axropos
Ommnowenus V Ka)kZI0ro CoTpy/IHIKa ecTh cBoH |  COTPYIHHKH - eIMHCTBEHHAS
.MB.?IC()y (‘DyHKUMOHaﬂbHHC ()65133HH()CTM, KOMaH1a, OT COBOKYITHBIX

COMPYOHUKAMU 8
KOJTEKM6e

KaueCTBO BBITOIHEHUS KOTOPBIX
OLECHUBAET HAYAIbHUK

JeHCTBUI KOTOPBIX 3aBUCHT
KayecTBO 00CITY:KHBAHHS, KaK
BHYTPEHHHX K/IHEHTOB, TaK 1

BHCIIIHHX

Omnowenue k
PYKOBOOCGY

PyKOBO;[HTCHB JIOJKEH OT/IaBaTh
'YMHBIC PaCTIOPSKCHUS 1
KOHTPOJIMPOBATH UX BBITIOTHCHUE

PyKOBOHTE!Tb - TPEHEP-HTPOK
B KOMaH e

CornacoBanHoCTb jielicTBHiA 110
TOPH30HTATH

Cucmema
KOMMYHURa Uil

Cobmoztenne cydopanHALMY 110
BEPTHKATH

Memoowt u cmune
ynpasaenus

ABTOpHTApHBIH, OI0pOKpATHYECKHH,
B OCHOBE KOTOPOTO JIEKHT
TIeHTpAH3aINg

Komaumsiit,
JIeMOKpaTHUeCKHif, coueraer
TCHTPATH3AIIIO 1
JICICHTPATH3ATIMIO

Ocnosvt
Opearu3aUOHHON
Kynbmypbl

TuiarebHoe 1 CBOEBPEMEHHOE
BBITNIOJIHCHHE 3a/1a4, MOCTABICHHBIX
PYKOBOJCTBOM, OTCYTCTBHE
MHULHATHUBBI U TBOPUYECTBA, 60s13Hb
Opath Ha ce0f OTBETCTBEHHOCTH

VIHuIMaTuBHOCTS, TBOPYECTBO,
ymenue Gparh Ha cebst
OTBETCTBEHHOCTh H PelIaTh
11poGIeMbI




MOJEJIFOBAHHSI I ITPOTHO3YBAHHA PIHAHCOBO-EKOHOMIYHMX ITPOLIECIB 3 BUKOPVUCTAHHAM IIPUHLMIIIB CUCTEMHOIO AHAJI3Y

Taxum umHOM, y 000X BUIIaJKaX HalKpa-
11010 BUABMUJIACA MOJeJNb JOTiCTUMYHOI per-
pecii 3 BUKOpPMCTaHHAM OLIiHOK IIPOTHO3Y 3a
perpeciitnoio monestio. CTaTuCcTUYHI Xapak-
TePUCTUKY MPOTHO3IB CcBigdYaTh Npo ix BU-
COKY AKICTB 1 MOXKJIMBICTh BUKOPUCTAHHA y
npaBuUJax TOPTIBJIL.

BucHoBku. 3anpomnoHOBaHA KOHI[EIIid
opMyIIIOBaHHA Ta PO3B’A3aHHA 3a7a4 ajal-
TUBHOT'O IPOTHO3YBAaHHA 3 BUKOPUCTAHHAM
MeTO/0JIOTi] CCTEeMHOr0 aHaJi3y IPYHTY€ETh-
csA Ha KOMILJIEKCHOMY BMKOPMCTaHHI MeTOiB
rnonepenHbOi 00POOKM i aHaNIBy HaHMX, Ma-
TeMaTUYHOI'0 i CTaTUCTUYHOTO MOJeI0BaH-
HfA, IPOTHO3YBaHHA Ta ONTMAaJbHOTO OILiHIO-
BaHHA CTaHIiB IIpolleciB AOBiNBHOI Ipupoan.
IukaigyHe aganTyBaHHA MOJeEJ A0 IIPOIECy
Ha OCHOBi 3aCTOCYBaHHA MHOKMHI CTaTUC-
TUYHUX XapaKTepPUCTUK IIpoliecy, 30KpeMa,
KOpPeNAliffHNX Ta aBTOKOPeJAliHUX
dyHKLIN 3abe3nedyye OTPUMAaHHA BUCOKOA-
KiCHIMX KOPOTKO- Ta CepegHBOCTPOKOBUX
IIPOTrHO3iB 3a YMOBM HafABHOCTI iHpopMaTHB-
HUX JaHUX. BUKOHaHI JOCJiJsKeHHA 3aIpo-
IIOHOBaHOI MeTOAVKM CBif4aTb IIPO MOMKJIIN-
BOCTi 1i 3acTOoCyBaHHA A0 aHAJ3y HIMPOKO-
ro KJacy HecTalliOHapHUX IIPOIEeciB JOBiIb-
HOI IPUPOIN.

ITobymoBaHO MaTeMaTHUYHi MOZEJi BICOKOTO
CTyNEeHA aJIeKBaTHOCTI JJIA mpolieciB dopmy-
BaHHs MaKCHMaJIbHOI Ta MiHiMaJbHOI IIiH ame-
PMKaHCBKOTO foJjapa II0 BiHONIEHHIO JO Ka-
HaJCBKOTO JIoJIapa. 3alpOIIOHOBAHO METOJ, II0-
OynoOBU perpeciiiHuX Mopeseil 3 BUKOPVCTaH-
HAM CXeMMU aJAalTUBHOIO IIPOTHO3YBAHHA Ta
IHAMKATOPIB TeXHIYHOro aHaJdidy. [lyia mporxo-
3yBaHHA HAIPSMKIB PyXy LiHM BUKOPMCTAHO
MojeJIi, AKI IPUHATO BiJHOCUTM J0 iHTeJeK-
TyaJIbHOT'O aHaJli3y JaHMUX — JIOTiCTM4YHa per-
pecisa Ta mepeso ksacudikamnii. Hajikparmmmnm
MOZEeJIAMY BUABWJINCA Ti, IO IIPEACTaBIAITD
coboro crMbi03 perpeciitHoi Mozedti Ta JoricTnd-
HOi perpecii. 3okpema, JIMOBipHICTH KOpPEKT-
HOTO IIPOTHO3YBaHHA PyXy MiHIMaJIbHOI IiHM
cxyasa 75,39%, 1110 pecTaBIIsAe XOPOIINIA pe-
3yJIBTAT JJIA IIPOIECiB aHOTO KJacy.

Y nomaabHIMX JOCJIMKEHHAX OIIJbHO
PO3TIAHYTH IHAMKATOPY IHIINX TUIIIB, a Ta-
KOXK 3aCTOCYBATH yAOCKOHAJIEH] CXeMU aJall-
TUBHOI'O IIPOTHO3YBAHHA 3 MOJKJIMBICTIO ITO-
KpalleHHA AKOCTi momepelnHboi oO6poOku
BXIiTHMX HAaHUX, 110 BUKOPUCTOBYIOTHCA IJIA
nobynoBu mopeneii. Takosxk HeoOXimHO ak-
TUBHO BUKOPJICTOBYBATU METOAV IHTEJIEKTY-
aJIBHOTO aHaJi3y AaHUX y IOEJHAHHI 3 KJa-
CUYHUMMU CTATUCTUYHUMU TiAXOTaAMIA.
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