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ANropPUTM NiABUWEHHA TOYHOCTI NPOMrHO3Y EKOHOMIYHUX MOKA3HUKIB
HA OCHOBI BAFATO®AKTOPHOI NIHINHOI MOJENI 3A PAXYHOK
NEPEABAYEHHA NOXUBOK MOAESI | YTOYHEHHS OLIHOK i MAPAMETPIB
HA OCHOBI 3BAXXEHOIO METOAY HAUMEHLLUUX KBALIPATIB

Ilpoeno3ysanns 3nauenHs eKOHOMIYHUX NOKAZHUKIG 30ILICHIOEMbCS HA OCHOBI 8U8UEHHSL 3aKOHOMIPHOCME 0-
20 3MinU 3a cmamucmuyHumy oanumu. Mamemamuuna modenw, siKa 8i00OPAICAE 3ANEHCHICMb OesIKO20 eKOHOMIY-
HO20 NOKA3ZHUKA 810 MHOJICUHU THUUX eKOHOMIYHUX (AKMOPIB, 3A62COU CYNPOBOOAICYEMbCS HAAGHICTNIO NOXUOKU 30
PAXYHOK 6UNAOKOBUX BEIUYUH, SKI He CHOCMeEPIeaiombCsl. Y cmammi po32isiyma MONCIUBICIb NIOGULYEHHS MOYHO-
CMi NPOSHO3Y eKOHOMIUHUX NOKA3ZHUKIE HA OCHOSI bazamo@akmoprol NiHIHOI MoOeli 3a paxyHOK nepeobaieHHs
HOXUOOK MOOeI, 3aNpONOHOBAHO ANIROPUINM BUSHAYEHHS NPOSHO3HO20 3HAYEHHS eKOHOMIYHUX NOKA3HUKIG NPU 3d-
OAHUX 3HAYEHHSX HE3ANeHCHUX THUUX eKOHOMIYHUX (DaKmopie, npoeedeHd NOPIGHANbHA OYIHKA MOYHOCHT NPOCHO3Y.

Knrouosi cnosa: 6azamogakxmopna niniina pezpecitina Mooeib, Memoo HAUMEHWUX K8AOPAmie, 36adiCeHUll
MEMOoO HAUMEHWUX K8a0pamise, MOYHICMb NPOSHO3Y8ANHS, WI2OPUMM GUSHAYEHHS NPOSHOZHO20 3HAYEHHS.

BcTtyn

3aranbHa mnocTaHoBka mnpodsaemu. IIporHosy-
BaHHS MalOYTHBHOTO 3HAYECHHS OYyIb-IKOIO0 CKOHOMiY-
HOT'0 MOKa3HuKa (y) 3MIACHIOETHCS HA OCHOBI BUBUCHHS
3aKOHOMIPHOCTEW 3MiHM HOr0 B MUHYJIOMY 3a HasBHU-
MU CTaTUCTUYHMMHU JaHUMH. MaTeMaTH4YHa MOJIEIb,
siKa BiIOOpakae 3aJIeKHICTh €KOHOMIYHUX IMOKAa3HHKIB
BiJl IHIIUX YMHHHUKIB, 3aBXKIU CYIIPOBOIKYETHCS IMOXHU-
OKaMM 3a PaxXyHOK BUITAIKOBHX BEJIMYMH, SIKI HE CIIO-
CTepiraroThcs. BuHMKae mpoOjeMa 3MEHIICHHS BEIHU-
YUHU BUITAJKOBOI CKJIaJOBOI MOJEN, a 3HAYMTH 1 ITiJI-
BHIIICHHS TOYHOCTI TIPOTHO3Y.

Meta crarrti. Po3poOka anroput™my miIBHIECHHS
TOYHOCTI MPOTHO3Y EKOHOMIYHMX ITOKa3HHKIB Ha OCHOBI
OararoakTOpPHOI JTiHIHHOT MOJIENTi 3a paxyHOK mepenoa-
YEeHHs TIOXHMOOK MOJIENi 1 yTOUHEHHS OL[IHOK ITapaMeTpiB
ii Ha OCHOBI 3B&)KEHOT'0 METO/Iy HAWMEHIIINX KBaJIPaTiB.

BuknageHHs mMaTepianiB agocnigxeHb

Hexaii y3aranpHeHa OaraTodakTopHa JiHiiHa pe-
rpeciiiHa MOJelTb, 10 BioOpaXkae 3aJIeXKHICTh JCIKOTO
€KOHOMIYHOTO TIOKa3HMKa (y) Bil MHO)KHUHA €KOHOMiY-
HUX (aKToOpiB (X{,Xy,...,X;,) MOXe OyTH 3alMcaHa y
Burysiai [1—3]:

y=M(Y/X{,X9,s0, X))+ €=
=By +Bix; +BoXy +.o. + PnXm + 6,

Je y — 3ajexHa 3MiHHa (€KOHOMIUHHMH ITOKa3HHK),

()

X15X9,.es Xy — HE3QNEXKHI 3MiHHI (€KOHOMiuHi (haxTo-
pH), B; — mapameTpu MofelNi, € — HECIIOCTEPE)KHA BUIIA-
JIKOBA BETUYMHA,

M(y/X],Xz,...,Xm) = BO +B]X] +B2X2 +...Bme —

YMOBHE MaTeMaTHYHE OYIKyBaHHs 3aJ€KHOI 3MIHHOI Y,
IIPH YMOBI, IO HE3aJIC)KHI 3MiHHI IPUHAHSIIN BiIIOBIIHI
3HAUCHHS, TOOTO PErpecis y Ha Xi,X9,...,Xpy -

[purycTiMo, 1110 MH MAaeMO JIesIKy BHOIpKY (Ta0um-
1IF0) PO3MIPHICTIO 71 CIUTBHUX 3Ha4eHb M+1 eKOHOMid-
HHX MOKa3HHKIB, OJJMH 3 SIKNX TPUHMAETHCs JITHIHHO 3aJie-
XKHHM BiJ PEIUTH M HE3AIEKHUX 3MIHHUX X{,X7,...,Xp -
Ha BimMiHy Bif y3aranbHEHOI perpeciiiHoi mozeni BHOIp-
KOBa MOJIENb OymyeThes i TeBHOI BHOipku. Herimomi
rapaMeTpy BHOIPKOBOI MOJENi € BHIIAJIKOBUMH BEJTHUH-
HaMH, MaTeMaTHYHE OYiKyBaHHs SIKMX JIOPIBHIOE Iapame-
TpaM y3arajbHeHoi Moeni. Bubipkosa JiHiiHa 6araroda-
KTOpHA MOJIeNb Ma€ Takuit Buriif [1, 3]:

+¢, (2)

Je b; — OLIHKU HEBIIOMHX IapaMeTpiB f3;; e

Y; =b0 +b1X1i +b2X2i +...+memi

;. — BEKTOp
BHITAJKOBUX BEITMYHH (3aJIMIIKIB 00 MOXUOOK) MOJIETI.
Jls oTpuMaHHS OLIHOK b; 3aCTOCOBYIOTH METOJ

HaiiMeHmmx kBajpatiB (MHK) na Bunmagox 6ararodax-

TOpPHOI perpecii, SIKMH J03BOJISIE MIHIMI3yBaTu CyMy

KBaJpaTiB BiIXWIEHb BiJl O/lep)KaHUX B PE3YJbTATI CIIO-

cTepexeHb JaHux [2, 4, 5]. B mpomy BHUIIaAKy BEKTOp
by

B=| --- | oOIHOK mapaMeTpiB MOJIeNi PO3MIPHICTIO

b

m

[(m +1)x 1] 3HAXOIUThCS TAKUM YMHOM:

-1
Bz(XT-X) XT.y, 3)
1 X]] le ) )
e X= ) — MAaTpuLs PO3MIipHICTIO
1 Xnl Xnm

[nx(m+1] cknanena i3 BUGIPKOBHX 3HAUCHB HE3ANEK-
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HMX 3MiHHHX 3 YpaxyBaHHAM KoedinieHTa b, BuOipko-
) Y1
Boi moxem; Y =
Yn
BHUOIPKOBUX 3HAUEHB 3AJIEKHOI 3MIHHOI.
[IporHo3He 3HaueHHs 3aJEXHOI 3MIHHOI Yy mpHU

— BEKTOp po3mMipHocTi (nx1)

3aJ]aHUX 3HAYEHHSIX HE3aJEeXHUX 3MIHHUX X; BU3HaYa-
€THCSl TAKUM YHHOM:
yl‘lpi = bo +b]X]i +b2X2i +... +memi . (4)
TouHICTh POrHO3YBaHHS XapaKTEPU3YETHCS CTY-
MIEHEM BIJIIOBIIHOCTI BEIMYMHH E€KOHOMIYHOI'O ITOKa3-
HUKA, ONEPXKAHOTO B PE3YyNIbTaTi MPOTHO3Y, 1 MiHCHOL
BEJIMYMHHA €KOHOMiuHOro mnokasuuka [3, 4]. TouHicTh
MPOrHO3y OylIeMO BUMIPIOBATH BEIMYHHOIO MOIYJIS
MOXUOKH, SIKa JOPIBHIOE MOJYIIO PI3HHII MiX BEITHYH-

HOKO Yy , 10 OJICpYKaHa B pe3ysIbTaTi MPOTHO3Y, 1 Jili-

CHOIO BEJIMYUHOIO Y; :

A=|ei|=‘}'i_ynpi" )

YTOYHEHHS OI[IHOK NapameTpiB BHOIpKOBOI JiHiH-
HOI OaraTodakTopHOI MOJIeNi 3 BpaxyBaHHIM MPOTHO3Y
MOXMOOK Ha OCHOBI 3BaKEHOTO METONY HaWMEHIIHX
KBajpaTiB. [[ns mporo Ha mepiioMy eTari Ha OCHOBI
BUOIPKH 3HANIEMO MATPHIIIO aOCONOTHUX OXUOOK:

‘YI ~ Yup, ‘

E= (6)

Yn = Ymp,

BubipkoBa JiHiliHa 6araTto)akTopHa MOJETH 3HA-
YCHb MOJYJISI TOXUOOK Ma€ BUTJIS:

|ei|=a0 +a1Xq; +a9Xo; e+ A Xy - 7

Jl1s oTpuMaHHS OLIHOK a; 3aCTOCOBYIOTh METOJ

HatiMenmmmx kBajpatiB (MHK) na Bunmagok Oararodaxk-

TOpHOI perpecii. YTOYHEHI OIIIHKU TapaMeTpiB BUOIp-

KOBOI JTiHIMHOI OaraTodakTopHOi MOIENi 3 BpaxyBaH-

HSIM TIPOTHO3Y MOJYJIS ITIOXHOOK 3HAXOMASATHCSl HA OCHOBI
3BaxxeHoro MHK nfrum unHoM:

-1
* * * * *
B=(XT-X) XT.y*, (8)
Jlmst 3MeHIEHHS TMOXUOKU IPOTHO3Y 3pOOHMO
1 X Xim
ao+a]'X11+...+ame] a0+a1~xn+...+am~xm1 a0+a1~xn+...+am1~xm1
1 X)1 Xom
Je X = apgtap-Xpp+..t+tay Xy aptapXppt..tagn Xy ap+ap- Xyt tag Xy
1 nl Xmn
a0+a1-xln+...+am~xmn a0+a1~xln+...+am~xmn ao+a]'X1n+...+am'an
N 3. Ha ocHoBi BHOIpKOBHX JaHHX (OPMYIOTH Mart-
g +a; X[ +...+a) Xy PHIIIO a0CONIOTHUX HO.XI/I6OK E (Bupa3 6).
4. 3Haxon4Th OLIHKM IapaMeTpiB BUOIpKOBOI Oara-
. Y2 To(haKTOpHOT MOJIENI a0CONMIOTHHX TTOXUOOK a' (Bupas 7).
Y =|ag+a;-Xpp+..tay Xy 5. 3HaXO0/ATh YTOYHEHI OLIHKH MapameTpiB BHOip-

¥n
a0+a1 ‘Xln +...+am~x

mn
[IporHo3He 3HaueHHs 3aJeXHOI 3MIHHOI Yy NpHU
3aJ]aHUX 3HAUCHHAX HE3aJEXKHUX 3MIHHUX X; B I[bOMY

BUITAJKY BU3HAYA€THCA nfrum yuHOM:
* * * * *
Y mpi =b0 +b1X1i +b2X2i +...+memi. (9)

Taxum YHUHOM, aJITOPHUTM BU3HAYCHHS IMPOTHO3HO-
ro 3HAaYEHHS 3aJIe)KHOI 3MIHHOT Yy IpH 3aJlaHuX 3HA4YCH-

HSIX HE3AIKHUX 3MIHHHUX X; 3 BpPaXyBaHHSM IPOTHO3Y
MOXMUOOK 1 YTOYHEHHSI OLIHOK IapaMeTpiB BUOIPKOBOI
JHIHHOT OaraTtoakTopHOI MO/l Ha OCHOBI 3Ba)KEHO-
ro MHK 3BoauThCs 10 HACTYITHOTO:

1. Ha ocHOBi BHOIpKOBUX JaHUX OTPUMYIOTH OIIiH-
KU IapaMeTpiB BHOipKoBoi OaraTodakTopHoi Mozeni b;
3actocoBytoun MHK Ha Bumamok OaratogakTopHOi
perpecii (Bupas 3).

2. OOYHUCITIOIOTh MPOTHO3HI 3HAYCHHS 3aJICKHOL
3MIHHOI Y TIpH 3aJIaHUX 3HAYCHHSX HE3aleKHHX 3MiH-
HUX X; (Bupa3 4).

koBoi OararodaxkTopHOi Mopeni b;

3 BpaxyBaHHIM
MIPOTHO3Y MOYJISI TOXHOOK (BHpa3 &).

6. OOUUCIIOIOTh YTOYHEHI MPOTHO3HI 3HAYECHHS
3aJIe)KHOI 3MIHHOI Y TP 3aJ]aHUX HE3aJISKHUX 3MiHHUX

Xi

i3 BpaxyBaHHIM MOJIYJIS TOXHOKH (Bupas 9).
ITokakeMoO Ha TIPUKIIAAI MOXKJIMBICTD ITiIBUIIICHHS
TOYHOCTI IPOrHO3Y €KOHOMIYHOI'O MOKa3HWKA Ha OCHOBI
CTaTUCTUYHHX JIaHUX 3 BpaXyBaHHSM ITOXHOKH MPOTHO-
3y. Hexaii B pe3ynbraTi JOCTIIKCHHS 3aJIC)KHOCTI Jie-
SIKOTO €KOHOMIYHOT'0 TIOKa3HHKA (y), SIKHH TPUHMAETHCS
JHIHHO 3aJIeKHUM BiJl PEIITH HE3aJIeKHUX 3MIHHHX
X{,X7,.X3 , OJIep’KaHO JaHi, HaBeJeHi B TaOM. 1.

Ha ocHoBI 1ux qaHux 3po0uMo nporHo3 18 3naueHsb
€KOHOMIYHOT'O ITOKa3HKKa. B TaHoMy BHIIaIKy BUOIpKOBa
JiHilHa 6araTo(akTopHa MOIEIb MAa€ BUTJIS:

yi = bo +b]X]i +b2X2i +b3X3i +€;.

[IporHo3He 3HaueHHs 3aJEeXHOI 3MIHHOI Yy NpHU

3aJ]aHUX 3HAYEHHSIX HE3aJEeXHUX 3MIHHUX X; BU3HaYa-

€THCA TAKUM YHUHOM:

Yupi = bo +bixy; +baxo; +bs; - X3
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Tabnuus 1
Pe3ysbraTn moCiiKEHh EKOHOMIYHOT'O TIOKa3HUKa (1Y)
Ne 3/m X1 X9 X3 y

1 2 10 100 7,653
2 8 5 400 14,34
3 4 32 200 9,894
4 8 20 600 15,72
5 9 5 600 19,49
6 12 20 800 19,33
7 10 12 400 12,63
8 5 28 200 10,52
9 7 15 250 10,07
10 7 30 250 9,78

11 3 50 100 6,61

12 6 70 150 5,89

13 1 30 220 10,25
14 15 25 900 21,02
15 14 46 850 18,73
16 11 12 700 21,35
17 7 17 520 15,36
18 4 23 300 11,95

VY BiJMOBITHOCTI 13 3aIIPOINIOHOBAHUM aJTOPUTMOM
OIIIHKM TapaMeTpiB b; OaraTodakTOpHOI JiHINHOI pe-
rpecii ofep>kKUMO Ha OCHOBI BHOIPKOBHX JaHUX, 3aCTO-
COBYIOYH METOJ] HalMEHIINX KBajpaTiB (Ta0. 2).

Tabmums 2
3HauYeHHs OIIHKU TapaMeTpiB b;
by by by bs
8,102074 -0,16515 -0,06261 0,019216

Toni mporHo3Hi 3HAYEHHs E€KOHOMIYHOTO IMOKas3-

HUKa y I 18 craTHCTMYHMX JaHUX 0e3 BpaxyBaHHS

MMOXHOKHU MOI[CJ'Ii BU3HAYaOTHCA TaAKUM YHHOM:

Yup, =8,102074—0,16515-x]i -
—0,06261-x5. +0,019216-x3..

B sIKOCTI OIIIHKHM TOYHOCTI MPOTHO3Y Bi3bMEMO CY-
My MOJIYJIiB TOXHOOK 32 CTATHCTHYHUMHU JaHUMU:

18
A=3
i=l

Yip, —yi‘=l3,299.

Tenep 3HalieMO MPOTHO3HI 3HAYEHHS €KOHOMiY-
HOT'O TIOKa3HUKa y sl 18 cTaTUCTHYHMX JaHMX 13 Bpa-
XyBaHHS MOAYJsA TMOXUOku Moxem. J[imst BHOipKoBOi
JiHIHHOT 0araTodakTopHOI MOMIEi MPOrHO3HE 3HAYCHHS
MOJIYJISl TOXUOOK BU3HAYAETHCS TAKUM YHHOM:

enp], =4 +a1Xq; ta2Xp4 +a3x3i .

OuiHKM apaMeTpiB a; OararoakTopHOI NiHiHHOI
perpecii MOy MOXHOOK OTPUMAEMO HAa OCHOBI BHOIp-

KOBMX JaHHX, 3aCTOCOBYIOUH METOJ HaMMEHIIHMX KBaJ-
patiB (Tabm. 3).

Tabnuus 3
3HauYCHHS OIIHKU MapaMeTPiB a;
ag a] an a3
0,966954 -0,00874 -0,01585 0,000556

3 BpaxyBaHHSM LIbOI'O YTOYHEHI OLIHKH Iapamer-
piB b; OararodaxTopHOi JiHIHHOI perpecii oxepxuMo

Ha OCHOBI BI/I6ipKOBI/IX JIaHUX, 3aCTOCOBYIOYUN 3BaYKEHHM
METO HalMEHIIINX KBaI[paTiB:

Tabnuus 4
3HavyeHHs OI[IHKH MapaMeTpiB b?
by b b, by
8,227998 -0,15896 -0,0596 8,227998

Ha ocHOBi 11pOro 3HaiiieMO MPOTHO3HI 3HAYECHHS
€KOHOMIYHOTO ITOKa3HWKa y il 18 craTMCTHUHUX na-

HUX i3 BpaxXyBaHHs HOXI/I6KI/I MOI[eJ'Ii HAaCTYIIHUM YWHOM:
Y up; =8.227998—0,15896 - x,. -
~0,0596- x5, +0,01857-x3..

OIIIHUMO TOYHICTh TPOTHO3Y 32 CTATHCTHYHUMHU
JTAHUMH:

N 18

A=,

i=l1

[Tpu upomMy BiTHOCHE 3HAYEHHS MOXUOKHU MPOTHO-

3y npu 3acrocyBanHi MHK i 3Baxkenoro MHK st ori-

HKM mapamerpiB OaraTodakTopHoi JiHIHHOI perpecii

BJAJI0CS 3MEHILNTH Maibke Ha 7,2%:

A-A" 13,299 12,344
13,299

Yip, —yi‘=12,344.

-100% =

‘-100%%7,2% .

BucHoBKMu

Po3rnsHyTHII anrOpUTM  MiJBUIIEHHS TOYHOCTI
MIPOTHO3Y €KOHOMIYHMX IOKA3HUKIB Ha OCHOBI OaraTo-
(bakTOpHOI JiHIHHOT MO 32 PaxyHOK mepeadadueHHs
MOXMOOK MOJENi 1 YTOUHEHHS OI[IHOK MapaMmeTpiB 1i 3a
3BOXCHUM METOJIOM HAWMCHIIMX KBAJpPAaTiB JO3BOJISE,
SIK TIOKA3aJIM JTOCIDKCHHS, 3MCHIIUTH BiJHOCHY ITOXH-
OKy Iporuo3y maiike Ha 7,2 %. B axocTi kputepito s
MIOPIiBHSUIBHOTO aHaji3y Oyllo BHOpaHO CyMy MOIYIIIB
MOXMOOK MPOrHO3Y 32 CTATUCTUYHUMH JaHUMHU.
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ANFOPUTM NOBbILEHMUA TOYHOCTU MPOrHO3UPOBAHNA 9KOHOMUYECKUX MOKA3ATENEN
HA OCHOBE MHOIO®AKTOPHOW NNMHEWHOM MOAENW 3A CYET
NPEABMOEHWNA OLLMBOK MOAENU U YTOYHEHUA OLIEHOK EE MAPAMETPOB
HA OCHOBE B3BELWWEHHOIO METOAA HAUMEHBLLNX KBAIPATOB

I'.B. Banen, }0.U. Epnokumenko, O.I'. Mapuenko, A.A. Hakoneunslit

IIpozcrosuposanue 3nauenuli IKOHOMUYECKUX NOKA3AMENel OCYWeCMENAemcs Ha OCHO8E U3YYEHUs 3aAKOHOMEPHOCMEN UX
UBMEHEeHUTl N0 CMAamucmudeckum oannvim. Mamemamuyeckas MoOenb, OMoOPasCaAIOWAs 3a8UCUMOCTL HEKOMOPO2O IKOHOMU-
YeCK020 NOKA3amens Om MHOJICECMBA OPYyeux SKOHOMUYECKUX (akmopos, ece20a cOnposoliCcOAemcs: ouubKamu 3a cuem He
HABI00AeMbIX CIYHAHBIX 8eNUYUH. B cmambe paccmompena 603MONCHOCHb NOGBIUEHUSL MOYHOCINY NPOSHO3A IKOHOMUHECKUX
nokazameneil Ha 0CHO8e MHO20QAKMOPHOU TUHEUHOT MOOenU 3a cuem NPeosudeHuss OWUOOK MOOeIU, NPeoioANCceH aneopumm
onpeoenenus NPOSHO3HO20 3HAUEHUSI IKOHOMUHECKUX NOKA3amenell npu 3a0aHHbIX 3HAYEHUAX He3ABUCUMBIX OPYeUX IKOHOMUYE-
CKUX ghaxmopax, npogedena cpagHUmenbHas OYeHKAa MOYHOCMU NPOSHO3A.

Kniouegvie cnosa: mmocogpaxmopnasn aunelinas pezpecCUoOHHas MOOeTb, MEMoO HAUMEHbUUX K8AOPAMOS, 636EUleHHblll
MeMoO HAUMEHLUUUX K8AOPAMO8, MOYHOCHIb NPOSHOZUPOBAHUS, ANCOPUMM ONPEOeNeHUs. RPOSHOZHO20 3HAYCHUSL.

ALGORITHM INCREASE EXACTNESS PROGNOSTICATION ECONOMIC INDICATORS ON THE BASIS
OF MULTIVARIABLE LINEAR MODEL DUE TO THE FORESIGHT ERRORS MODEL AND CLARIFICATION
ESTIMATIONS OF ITS PARAMETERS ON THE BASIS THE SELF-WEIGHTED LEAST-SQUARES METHOD

G.V. Ivanets, Y.I. Evdokimenko, O.G. Marchenko, A.A. Nakonechnyy

Prognostication values an economic indicator is carried out on the basis study conformities to the law of their changes
from statistical information. A mathematical model, representing dependence some economic indicator on the great number
other economic factors, is always accompanied errors due to the not looked after casual sizes. In the article possibility increase
exactness prognosis economic indicators is considered on the basis multivariable linear model due to the foresight model errors,
the algorithm determination prognosis value economic indicators is offered at the set values independent other economic factors,
the comparative estimation exactness prognosis is conducted.

Keywords: multivariable linear regressive model, least-squares method, self-weighted least-squares method, exactness
prognostication, algorithm determination of prognosis value.

97



