3AJIEXHICTb EOEKTHUBHOCTI ITPOTTHO3YBAHHSA ITOJATKOBUX

HAIXOJKEHD BIJ] JOBXXWHU CTATUCTUYHOI BUBIPKU
Cremamko B.C., Komma FO.B.

Merta npoBeneHMX JOCHIIKEHb - BUBUMTH e(deKTuBHICTh 3actocyBaHHs cucremu ACTPI/, B
OCHOBI fKOi Jiexath aroputMu MI'VA, nis noOynoBU MPOrHO3HUX MOJIEEeH B 33/1auax MOHITOPUHTY
€KOHOMIYHHMX - Yy JIaHOMY pa3i MOAaTKOBUX - mpoueciB. OCHOBHI BIAMIHHOCTI BiJ MOMEpeaHIX
JociipkeHs [1]: mo-mepiie, po3risaaloThCsl YMOBH HAssBHOCTI 3HAYHO O00GWUX CMAMUCMUYHUX PAOIS;
MO-Apyre, BHBYAIOTHCS MOXKIMBOCTI 3aCTOCYBaHHS TMOOYIOBAaHUX MOZENCH IS 00820CMPOKOB020
MPOTHO3YBAHHS Y 3aJISKHOCTI BiJl JOBKUHH 1HTEPBAITY “HAaBYAHHS MOJIEIII.

Sk npukiaa HaBeaeMo pe3yabTaTH Mo0y10BH 3a gornomoroo MI'Y A Mozenei 11t MpOorHO3yBaHHS
3MIHU 00CSTY Ha0Xo0dxceHb 00 36e0eH020 Oepaicaghozo Orodxcemy. Jns 1iei 3amadi 6yno obpano 14
MOKa3HUKIB ((akTopiB), BiAiOpaHUX 32 METOIUKOIO [ 1] sIKi MOXKYTh BIUTMBATH HA LIJTLOBHHA MOKA3HHUK -
JI0XOJU KOHCoJi1oBaHOro Oropkery. Il{omicsiuHl 3HaYeHHs BCIX MOKa3HUKIB OylO B3STO 3 OrojieTeHs
HepxkomMcraty 3a mepion 3 jucronaaa 1995 mo Bepecens 1999 pp. (ToOTO AOBKHMHA MOYATKOBOI
BUOIpKH — 47 TOYOK). 3a UMM JaHUMHU 13 3acTocyBaHHAM MIVA OyayBainch onTUMalbHI MOAEII
3aJICKHOCTI JOXO0.ly OFO/IPKETY BiJl TOTOYHUX 3HaYeHb HAaHICTOTHINIMX (aKTOPIB.

OTrxe, 3a nanumu [2-4] Oyno copMoBaHO BUOIPKY /ISl TAKUX BXIJHUX 3MIHHUX (BIIOHMpasUCh Ti
CTaTUCTUYHI NTApaMeTpH, e He OyI0 MPOMyCKiB JaHUX):

X1 - rpomIoBi J0X01M HaCEJIeHHs, BChOTrO (MJIH.TPH.);

X2 - rpo1IOBi BUTPATH Ta 3a0LIaJKEHHSI HACEJIEHHS, BChOT'0 (MJIH.TPH.);

X3 - iHzekc croxuB4uX 1iH (%);

X4 - iHJIeKC IiH BUPOOHUKIB JIerKoi mpomMucioBocTi (%);

XS5 - innexc BBII (%);

X6 - po3apiOHUIT TOBApOOOIT BCHOTO (MJIH.TPH.);

X7 - 3aranbHa 3alHATICTh: YACEIBHICTh POOITHUKIB 1 CITY’KOOBIIIB (THC.4OJ);

X8 - 3alHATICTB Yy JIETKiM MPOMHUCIOBOCTI (IPOMHCIOBO-BUPOOHUYMI IEPCOHAI, THC.HOM);

X9 - 3apobiTHa 11aTa (cepeIHbOMICSIYHA HapaXOBaHa Ha OJTHOTO MPAalliBHUKA, HOMiHAJIbHA, TPH.);

X10 - innekc peanbHoi 3apmiaTti ("HeTTo", %);

X11 - rpomosa maca rotiBku B 00iry (M0) (MaH.TpH.);

X12 - odiuiiinuit kypce rpusHi 10 100 monapis CIIA (rpH.);

X13 - kpeauTopcbka 3a00proBaHiCTh MK MIAIPUEMCTBAMH Y KpaiHU (MITH.TPH.);

X14 - BugaTKu 3B€ACHOTO OIOJKETY, BCHOTO (MJTH.TPH.).

B skocTi 1inpoBoi (BUXigHOT) 3MiHHOT Y OyJ0 MPUHHATO 00X00U 368€0eH020 6100x4Ccenty, BChOTO
(MyH.TpH.). 3araigbHa JOBKWHA BUOIPKU CTAaHOBUTH 47 MiCAILIB.

[Tpu oMy 3a3HaYMMO TaKi OCOOIMBOCTI MPUHHATOI TOCTAHOBKY 3ajaul JOCIHIKEHb:

- U IPOCTOTHU PO3TIIAIAETHCS JIUIIE KITAC JTIHIMHUX MOJEIeH;

- OyIyIOThCS MOJIENI JUIs BU3HAYEHHS 00CSTY JOXOJy 3BEIEHOr0 OOKETY MOTOYHOTO Micsls 3a
3HAYEHHSIMH BXITHUX 3MIHHHX IIHOI0 5K MICSIIS;

- aHaNI3yeThCs BIUIMB 301IBIICHHS JOBXHHA HAaBYAILHOI YACTHMHU BUOIPKH Ha CTPYKTYpY MOJENi
ONTHMAJIBHOT CKJIQAHOCTI, TOOTO Ha KUIBKICTB 1 CKJIAJ] HAHICTOTHIMUX (aKTOPIB;

- aHaJI3YIOThCSA JOBTOCTPOKOBI MPOTHO3HI BIACTHBOCTI OJIEP)KAHMX MOJETIEH 3a TaKUX yMOB: 13
3arajgbHOi  JOBXKMHM BUOipkM N=47 Todok (micsuiB) s HaeuawHs (TMOOyIOBU) MOl
BUKOPHUCTOBYIOTbC N1<N nepuux touok, a Ha pemrti N-N1 Toukax mepeBipsieTbesi ehEeKTHBHICTD
MOJIEINICH Y PEKUMI KOHMPOIbHO2O NPOSHO3YBAHH.



Haenemo oxepxani 3a monomoror cucreMu ACTPII pesynbratu nist Kinbkox 3HadeHb NI, a
came: N1 = 14; 18; 24; 29; 39 Touok (MicsI11iB).

1. N1 = 14, o610 /151 TOOYI0BH MOJIeJIi BUKOPUCTOBYIOThCS Tiepii 14 Todok (Jucroman 1995 p. -
rpyneHs 1996 p.), a i ii nepeBipku (KOHTPOIBLHOTO MPOTHO3YBaHHS ) - pemta N-N1=33 Touku.
OneprxaHa MOJIETb Ma€ BUTIIS!

y=-6007 +0.5776*x 2 +19.435*x 5 -5.1717*x 9 +20.385*x12+0.67185*x14 . (1)

Mopnens mae taki xapakrepuctuku: CKO=89.57 - cepennpokBagpaTnyHa MoXuOKa MOICTIOBAHHS;
R=200.16 - wmakcuMmanbHa aOCONIOTHA PI3HUANS MK (AKTHYHHEM 1 MOJCIBHUM 3HAYCHHSIMHU;
Ryiy=6.76% - wmakcumanbHa pIi3HHLS Yy TPOLEHTaxX B po3Maxy BUXiAHOT 3MiHHOI (yci
XapaKTEPUCTUKN 0OUYMCIIeH] Ha HaBYaIbHIN BUOIpIl nqanux). Ha puc. 1 moka3ano rpadik 3MiHU OI[IHOK
OIO/DKETHUX HAJXODKEHb 32 I[IEF0 MOJIEIUTIO Y TMOPIBHSAHHI 3 TAOIMYHUMH JaHUMH (JIIMCHOIO 3MiHOIO
HaJIXOKCHB ).
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Puc.l Tpadiku 3MiHM HOXONIB 3BEJACHOr0 OIOJDKETY Ta HWoro omiHok 3a wmojemmo (1),
noOymoBaHoIo 3a nepmumMu 14 (3 47 HasBHUX) ToukaMu BUOipku (scronan 1995 p. - rpyaess 1996 p.)

3 rpadika BuaHO, 110 oOynoBana Mozeinb (1) mobpe omucye MoAeTbOBaHUN TPOIEC HA IHTEpPBai
HaBUYaHHS 1 Ha MEPIIMX TPHOX TOUKaX (cideHb-OepezeHb 1997 p.) KOHTPOIBHOTO iHTEpBANy, a aaii
OILIIHKM JAenani Oifbllie BIIXWIAIOTHCSA BiJ peallbHOTO Xoay mporecy. OTke, 32 TaKUM JTOBOJI MalluM
gucioM nanux (14 Todok 3a ymMoBM HasBHOCTI 14 ¢akTopiB) MOKHA MOOYIyBaTH MOJEb JIMIIE IS
KOPOTKOCTPOKOBOT'O IIPOTHO3YBAHHSI.

2. N1 =18, T0o0T0 17151 MOOYIOBU MOJIEIi BUKOPUCTOBYIOThCS Tiepiri 18 Touok (ucromnan 1995 p. -
KBiTeHb 1997 p.), a 11 KOHTPOJIBLHOTO MPOTHO3YBaHHS - pemTa N-N1=29 Touoxk.



OnepxkaHo MOJIETb:

y= 0.75931*x2 -42.771*x4+0.32946*x7 -15.127*x 8-0.56748*x11 +25.444*x12 +
+0.65745*x14 2)
3 xapakrepuctukamu: CKO=86.57; R=231.52; R;i,,=7.6% . Ha puc. 2 nmokazano rpadik 3MiHHU OILIHOK
OIO/DKETHHUX HAJIXOJKCHB 3a LI€I0 MOJICIUTIO Y IOPIBHSHHI 3 TAOJHYHUMU TaHUMHU.

Bunno, mo Mozaens (2) mocuTh 1oOpe Onucye MOJIEThOBAaHUHN MPOIEC HA IHTEpBal HaBYaHHS 1
MpPUHAWMHI Ha TEPIIUX MIECTH TOYKaX (TpaBeHb-)XOBTEHb 1997 p.) KOHTPOIBHOTO iHTEpBay, a Jaii
OILIIHKH 3HOB JIe/aji OUIbIIe BiIXUISIOTHCS BiJl pealIbHOTO X0y mporecy. OTxe, 301IbIIeHHsT BUOIPKU
HaBiTh Ha 4 TOUYKM (32 HasABHOCTI 14 ¢dakTopiB) 301IBIIMIO TPOTHO3HY €(HEKTHUBHICTH MOOYIO0BAaHOI
Moj1eni, ane ii Bce 0JJHO MOYKHA 3aCTOCOBYBATH JIMIIE JIJISI KOPOTKOCTPOKOBOTO MTPOTHO3YBAHHSI.

3a3HaunMoO, 1O 31 30UIBIICHHS HaBYAJIbHOI BHOIPKM 3pOCIO YHCIO WIEHIB MOJENi, MPHIOMY
dakTopu X2, X12 ta X14 BXoI4Th 10 000X MoJieJIei, TOOTO € HaiCTOTHIITUMHU.
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Puc. 2 I'padixu 3MiHU JOXO/IB 3BEICHOTO OIOJKETY Ta HOTO OIIHOK, OJIEPKAHMX 3a MOAEIUTIO (2),
noOymoBaHoIo 3a nepmuMu 18 (3 47 HasIBHUX) TOYKAMU CTAaTHCTHYHOT BUOIPKHU

3. N1 = 24, To06T0 a5 MoOYA0BH MOJIENIi BUKOPUCTOBYIOThCA miepiti 24 Touku (uctoman 1995 p. -
KOBTEeHB 1996 p.), a ISl KOHTPOJIBHOTO MPOTHO3YBaHHS - permra N-N1=23 Touku.
OpneprkaHa MOJIENTb Ma€ BUTIIS;

y= 279.41-0.084185*x 1+0.73103*x 2 -38.409*x 4-0.75364*x 6 -0.8337*x 8+
+9.0591*x10-0.31535*x11 +19.041*x12+0.66703*x 14 3)

3 xapaktepuctukamu: CKO=185.95; R=363.64; R;i;;=12.28% .
Ha puc. 3 mokazano rpadix 3MiHH OLIHOK OMJKETHHX HAIXO/DKEHb 3a IIEI0 MOJICIUTIO Y
MOPIBHSHHI 3 TAOJIUYHUMHU JAHUMHU (JIIHCHOIO 3MIHOIO HAJIXO/KECHBD).



3 rpadika BHIHO, IO MOJeNb (3) JOCUTH JAOOpE ONMHCYE MOJEITHOBAHHWI TPOIEC Ha IHTEpBai
HaBUaHHSA 1 TPUHANMHI Ha TEpmUX JOecATH Toukax (nmucroman 1997 p. - cepnens 1998 p.)
KOHTPOJILHOTO iHTEepBaly, a Jajli OIIHKK 3HOBY JAeNani OuTbllle BiAXWISIOTHCS BiJ PEATbHOTO XOIy
nporecy. OTxe, mojaanbine 30UTBIICHHS YMCca JaHUX Ie Ha 6 TOYoK (3a HasBHOCTI 14 daktopis)
30UTBIIMIIO TIPOTHO3HY e(EKTHBHICTH TOOyMOBaHOT MOJemi, 1 ii B)KE€ MOYKHA 3aCTOCOBYBATH JIJIS
KOPOTKO - 1 CEpEIHBOCTPOKOBOTO IPOTHO3yBAHHSI.

3a3HaynMo, IO MIicIsi HOBOTO 301JIBIICHHS HaBYAJbHOI BUOIPKH 3HOBY 3pOCIO YHUCIO YJICHIB
Moneni, mpuuomy (aktopu X2, X12 Ta X14 BXOmATH 0 BCIX TPHOX MojeNed, TOOTO €
HaANiCTOTHININMHU.
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Puc. 3 I'padixu 3MiHM TOXO/IIB 3BEACHOTO OFO/KETY Ta HOTO OIIHOK, OAEepKaHUX 3a Mojaeiio (3),
moOyI0BaHOIO 3a nepiumMu 24 (3 47 HasIBHUX ) TOYKAMU CTATHCTHYHOT BUOIPKHU

4. N1 =29, To6T0 A1151 MOOYI0BH MOEIi BUKOPUCTOBYIOTHCS Tiepii 29 Tovok (nmucroman 1995 p. -
oepesern 1998 p.), a st KOHTPOJIBHOTO MPOTHO3YBaHHS - permra N-N1=33 Touku.
OneprxaHa MOJIETb Ma€ BUTIIS!

y=-3161.1-0.76472*x 1+0.66463*x 2 +12.55*x 3+0.0069*x 5 +3.9681*x 9+
+10.593*x10-0.028068*x11 +3.791*x12 +0.9073*x 14 “)

3 xapaktepuctukamu: CKO=167.28; R=382.55; R;i;=12.91% . Ha puc. 4 nokazano rpa¢ik 3MiHU
OILIIHOK OO/KETHUX HAIXOJ/DKECHb 32 IIIEI0 MOJEIUIIO B TOPIBHSAHHI 3 TaOMMYHUMH JaHUMU (IiHCHOIO
3MIHOIO HAIXOJIKCHB ).

3 rpadika BHIHO, IO MOJENb (4) TOCUTH JOOpE ONMHCYE MOJEITHOBAHHMM TPOIEC Ha IHTEpBai
HABYAHHA 1 MPUHANMHI Ha MEPIINX JeCiITH Toukax (kBiTeHb 1998 p. - ciueHb 1999p.) KOHTPOIBHOTO
iHTEepBay, a Jalli OLIHKH JENI0 OUTbIIe BiAXWISIOTHCS BiJl pEaIbHOTO XOIY MPOILECY, Ta BCE K SAKICHO



Horo BiATBOPIOIOTh. OTXKE, BXKE 32 TAaKOTO CIIBBITHOIICHHS YHCIa HaBYAIbHUX (29) 1 KOHTPOJBHUX
(18) Toyok manux (3a HasiBHOCTI 14 (hakTOpiB) MporHo3Ha e(heKTUBHICTh MOOYAOBAHOI MOJIENI 3HAYHO
3pocna, ii CTpyKTypa HaOJIM3HUIach 10 BIATBOPEHHS 3aKOHOMIPHOCTEH MOJIEIbOBAHOTO MIPOIIECY 1 11 Bike
MO’KHA 3aCTOCOBYBATH ISl KOPOTKO-, CEPEAHBO- Ta OLIIHOYHOTO IOBIOCTPOKOBOT'O IIPOTHO3YBAHHSI.
3a3HauMMoO, IO HOBE 30UIBIICHHS HAaBYAJIbHOI BHOIPKM BXKE HE MPHU3BEIO O IMOAAJIBIIOTO

3pOCTaHHS YHCIa YWICHIB MO, MPUYOMY BKIIOUCHI B MOAENb (4) GakTopu 3MIHIINCH HEICTOTHO y
MOpiBHSAHHI 3 MoeTio (3).
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Puc. 4 I'padixu 3MiHU JOXO/IB 3BEICHOTO OIOJKETY Ta HOTO OIIHOK, OJIEPKAHKX 32 MOJIEIUTIO (4),
noOymoBaHoIo 3a nepiumu 29 (3 47 HassBHUX ) TOYKAMU CTATUCTUYHOT BUOIPKH

5. N1 = 38, To0T0 17151 0OYmOBU MOJIEINi BUKOPUCTOBYIOThCS Tiepi 38 Touok (ymcromnan 1995 p. -
rpyzaessb 1998 p.), a 11 KOHTPOJIBHOTO MPOrHO3yBaHHs - pemra N-N1=9 touok.
OpeprkaHa MOJIENTb Ma€ BUTIIS;

y=-4895.9-0.67339*x 1 + 0.51653*x 2 + 31.106*x 3 - 0.80295*x 8 + 7.2679*x 9 +
+13.296*x10 + 1.7832*x12 + 0.83299*x14. (5)

Monenps Mae taki xapaktepuctuku: CKO=206.45 ; R=460.71 ; Ryi5=16.93%. Ha puc. 5 nmokazano
rpadik 3MiHM OIIIHOK OFO/PKETHHX HAJIXO/DKEHb 3a I[I€I0 MOJCIUII0 B TOPIBHAHHI 3 TaOJWYHUMU
JAHUMU (JIIHCHOIO 3MIHOIO HAIXO/KCHB).

3 rpadika BUIHO, IO MOJENH (5) TOCUTH J0Ope ONMHMCYEe MOJESITHOBAHUM MPOIEC SK HA 1HTEpBai
HABYaHHA, TaK 1 HA KOHTPOJHHOMY IHTEpBai, TOOTO OIIHKHU BiJTBOPIOIOTH PEATbHUN XiJ MPOIECY 1
SKICHO, 1 KutbKicHO. OTke, MOXHa 3pOOWTH BHCHOBOK, IO 3a TAKOTO CIIBBIIHOIICHHS 4YHCIIA
HaByanbHUX (38) 1 KOHTPONIbHUX (9) TOHYOK MaHuX (3a HasgsBHOCTI 14 (akTopiB) CTpyKTypa MoOya0BaHOI
MOJIeNi BIATBOPIOE 3aKOHOMIPHOCTI MOAEIHOBAHOTO MPOIIECY, 1 ii MPOrHO3Ha €()EeKTUBHICTH J03BOJISIE
3aCTOCOBYBATH 11 ISl KITBKICHOTO KOPOTKO-, CEPEAHBO- Ta JOBIOCTPOKOBOTO MTPOTHO3YBAHHS.



3a3HaynMo, 10 HOBE 30UIbIIEHHS HABYaJIbHOI BUOIPKM 3HOBY HE MPHU3BEJIO JI0 3POCTAHHS YHCTIA
uiieHiB Mozeni (5) y mopiBHSHHI 3 Mojeiuio (4), ane BKIIOYEHI B MOJeINb (5) GpakTopu HOCUTH iICTOTHO
3MIHHJTUCB, 1 TaKa CTPYKTypa ONTUMAIILHOI MO/IeNi mMOTpedye aHami3y 3 00Ky BIAMOBIIHHUX (aXiBIiB.
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Puc.5. I'padiku 3MiHU 10XOMAIB 3BEACHOTO OFOKETY Ta MOTO OIIHOK, OJepKAHUX 332 MOJEILTIO (5),
noOymoBaHoo 3a epiumu 38 (3 47 HassBHUX ) TOYKAMU CTATUCTUYHOT BUOIPKH

BucunoBok. [ToOynoBani Mozei, 3 oAHOT0 OOKY, CBi4aTh PO HASBHICTh y CTATUCTUYHUX JTaHUX
PO MOJAETHOBAHI MPOIECH MEBHUX 3aKOHOMIPHOCTEH, a 3 APYroro — npo e(peKTHBHICTb 3aCTOCYBaHHS
IHAYKTUBHOTO MiX0y Ha 0CHOBI MI'Y A 17151 aBTOMAaTHYHOTO BUSIBIICHHS IIUX 3aKOHOMIPHOCTEH 1 IIst
PO3B’si3aHHS 3a7au MPOTHO3yBaHHS B CHCTEMi MOHITOPHHTY €KOHOMIYHHUX - 30KpeMa, IMOJAaTKOBHX -
MIPOLIECIB.
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