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Beryn

[TinroToBka KBaTipiKOBaHMX EKOHOMICTIB BHMAara€ OTPHUMAaHHS 3HaHb 3
OCHOBHUX (PyHJIaMEHTaJIbHUX KYpCIB: MIKPOCKOHOMIKH, MAaKPOCKOHOMIKH Ta
€KOHOMETpUKHU. BUBUEHHST 0CTaHBOT HA0yBa€ Ay»e BaXKJIMBOIO 3HAYEHHS B 3B’SI3KY 3
MePEX00M KpaiHH JI0 CBITOBUX CTaHIAPTIB OCBITH.

[Ipeametrom kypcy «ExoHomeTpis» € meTonu mNoOyJOBHM Ta 3aCTOCYBaHHS
€KOHOMETPHYHUX MOJCIICH, 110 XapaKTEePU3YIOTh B3aEMO3B’ SI30K MiK €KOHOMIYHUMU
MOKa3HUKaMU. YKE BHUXOJSYM 13 BHU3HAUYECHHS OYEBUIHO, IIO0 TIMTOMa Bara
TEOPETUYHUX BUKIIAJOK METO/AIB Ta iX MPAKTUYHOI peamizamii s KOHKPETHUX
€KOHOMIYHMX 3a7]a4 Ma€ OyTH MpUOJM3HO OAHAKOBOIO. He MOKHA BUBUUTH METOAU
OI[IHKKA TIapaMeTpiB €KOHOMETPUYHHUX MOJIeNiel, HE 3aCTOCYBaBIIM TOW YM IHIIUN
NTOPUTM METONY IS KOHKpPETHOT peamizallii Ha npukinanax. CTyaeHT MOXKe 3HATH
17I€10 METO/y Ta BUBYUTH MOTr0 ajaropuT™, aje o0 BMITH METOJIOM KOPHUCTYBATHUCH,
HEOOX1JHO MaTH JAOCBIJ pO3B’s3aHH KOHKPETHUX €KOHOMIYHMX 3aj7a4 Ha Horo 0asi.

Merta gaHoro Kypcy:

- HABYUTHU CTYJEHTIB €KOHOMIUYHUX CHEIlaTbHOCTeH MeTojaM MoOyaA0BH
€KOHOMETPUYHUX MOJIENeH, SKI KUIBKICHO OIHKCYIOTh B3a€EMO3B’SI3KM  MIX
€KOHOMIYHIMH TIOKa3HUKaMHU;

- JaTd  iM  HABUYKM BHUKOPUCTAHHS IIUX MOJEIEeH B KOHKPETHUX
€KOHOMIYHHUX JOCIIKCHHSIX;

- MOKa3aTH, SK 3HaHHSA, HAOYTI MPU BUBYCHHI E€KOHOMETPHKH, IIUPOKO
3aCTOCOBYIOTBCSA Y PI3HHUX EKOHOMIYHHMX KypcaxX: MIKpOEKOHOMIKH, MapKETHHTY,
MEHEPKMEHTY, MAaKpPOEKOHOMIKH, aHaJli3y rOCIOAapChKOi TIsJIBHOCTI TOLIO;

- HaJaTH JOAATKOBI MOJKJIMBOCTI JJIS BUKOPHUCTAHHS OOYHCIIIOBAIBHOI
TEXHIKH, CIIPUATH PO3BUTKY aHATITHIHUX HABUYOK.

JlaHi METOAMYHI BKa31BKH BKJIIOYAIOTh B c€0€ OCHOBHI TEOPETUYHI MUTAHHS Ta

MPaKTUYHI 3aBAaHHA Kypcy “ExoHOMeTpuka’ Jj1si CaMOCTIIHOI poOOTH.



Tema 1. Betyn 10 ekoHOMeTpil

B nmepeknazai 3 1aTUHCHKOI “@KOHOMETPisl” 03HavYa€ BUMIPIOBAHHS B €KOHOMIIII,
aje I YK€ pO3IUIMBUACTe BU3HAYEHHs eKoHomerpii. Crmijg mam’statd, mo B
€KOHOMIIIl BCE 3aJICKHUTh BIJ BChOI0, TOOTO BCl SIBUINIA Ta IMPOIECH B3aEMO3B’s3aHi
MK co0Ooro. ExoHOMIYHa Teopis BHBYAa€E NMPUYMHU Ta HACIIIKA LUX 3B’A3KIB, a
E€KOHOMETpisl 3aiiMaeTbca 3B’A3KaMu B3arami. TakuM YHMHOM, €KOHOMETpisS — IIe
HayKa, sika 0a3yeTbCsl Ha BUBUEHHI KUJIbKICHMX 3aKOHOMIPHOCTEH Ta B3a€EMO3B’SI3KIB
€KOHOMIYHMX OO0’€KTIB 1 MPOLECIB 3a JOMOMOrO MaTeMaTUKO-CTaTUCTUYHUX
METO/IIB 1 MOJIeTIeH.

3HaHHS €KOHOMETPIi HEOOX1THO ISl IEPEBIPKU EMITIPUYHUX 3aT€KHOCTEH, IS
OTpUMaHHS HOBHUX TaKHUX 3aJ€KHOCTEH, JJisi MOoOYyJOBM HAIIMHUX MTPOTHO3IB, IO
crpusie ycmixy B 0i3Heci, 0aHKIBChKIN crpaBi Tomo. CaMe ToMy €KOHOMETpIs 3aiiMae
OJIHE 3 KJIIOYOBHUX MICUb cepell PyHIaMEeHTaIbHUX KypCiB MIATOTOBKH OakanaBpiB 3
€KOHOMIKH.

[IpeameToM eKOHOMETpPIi € METOAM OIlIHIOBAHHS MapamMeTpiB E€KOHOMIKO-
MaTeMaTUYHUX  MOJENeH, SKi  OMUCYIOTh  KIJIBKICHI ~ B3a€EMO3B’S3KM  MIXK
€KOHOMIYHUMHU TIOKa3HHUKAaMU, a TaKOX OCHOBHI HANpPSIMKKA 3aCTOCYBaHHS IIMX
MOJIEJIEW B EKOHOMIYHHUX JTOCIIIKEHHAX.

ExoHOMiKO-MaTeMaTuyHi MOJEeNl, $KI BUKOPHCTOBYIOTHCSI B E€KOHOMETpIi
HA3UBAIOTHCSI EKOHOMETPUIYHUMHU MOJIEIISIMUA, & MaTEMAaTUIHI METOJIU iX MOOYI0BU —
BI/IMOBIJTHO €KOHOMETPUYHUMH METOIaMHU.

Buxoasun 3 nmpenMeTy eKOHOMETPii OCHOBHUMHM 3aBJIaHHSIMU I1€1 JUCITUTUTIHH

1. BUBYCHHS 1 po3poOKa MaTeMaTHYHHX METOMIB TOOYI0BH

€KOHOMETPUYHUX MOJEIIEH;

2. BUKOPUCTAaHHA €KOHOMETPHUYHUX MOJeled B EKOHOMIYHUX

TIOCITIKEHHAX.



O06’exTaMu €KOHOMETPIi € PI3HOMaHITHI €KOHOMIUHI SIBUIIA 1 TPOLECH, K Ha
MIKpO- Tak 1 Ha MAakKpOpIiBHAX, Taki fAK: MOMUT 1 MPOMO3HUIIis, BUPOOHHUIITBO,

CIIO>KMBAaHHS ,3aMHSATICTD 1 T.II.

3a I0OMOror0 €KOHOMETPUYHUX METO/IIB BUPIIIYIOTHCS HACTYITHI BaXKIIMBI

MMATAHHS :
1. M1ITBEP/KEHHs 00 BIAXUIICHHS €KOHOMIYHMX TIITOTE3 1 3aKOHIB ;
2. EMITIPUYHUM BUB1JI €KOHOMIYHUX 3aKOHIB ;
3. MIPOTHO3YBAHHSI PI3HOMAHITHUX €KOHOMIYHUX MTOKA3HUKIB ;
4, €KOHOMIKO-MaTeMaTUYHHUH aHaJi3 sIBUIA a00 Mpoliecy, 1o
JOCITIIKYETHCS .

ExoHomeTpiss TiCHO TIOB’si3aHa 3 EKOHOMIYHOIO TEOPi€l0, E€KOHOMIYHOIO
MaTEeMaTHUKOI0, EKOHOMIYHOIO CTATUCTUKOI. Tak, eKOHOMIYHA Teopist (Ha MIKpO — Ta
MaKpOpiBHI) MPOMOHYE SKICHI TINOTE3W, aje€ HE HABOAUTH MOJHOTO KiJIbKICHOIO
BUMIpPY TTOKa3HHKIB, IO MATBEPAUIIO O IO TIMOTE3y. 3aB/IaHHSI €KOHOMETPIi MoJisrae
B OOYHMCJIEHHI BIJMOBIJIHMX KIJBKICHUX OI[IHOK. MaTeMaThuuyHa €KOHOMiKa TUIbKU
B1I00pa’kae E€KOHOMIYHY TEOpil0 B EKOHOMIYHIA (opmi, TOAl AK EKOHOMETpIs
3alMaEThCS  EMITIPUYHUM TIATBEP/KCHHSIM TEOPETUYHUX TBEPKEHb. 310paHi
CTaTUCTHYHI JIJaHI € OCHOBOIO JJISI €EKOHOMETPUYHOIO JOCIIKEHHSA. B cBOIO yepry
E€KOHOMETpiSl IIMPOKO BUKOPUCTOBYE TMOHATTA Ta METOAU JIHINHOI anredpu,
MaTeMaTUYHOI CTATUCTHUKH, TEOPii HMOBIPHOCTEH, MATEMATHYHOTO aHAJI3Yy Ta iH.

Kpim 3a3Ha4€HUX TUCHUIUIIH €KOHOMETPIsl TAKOXK HIMPOKO 3aCTOCOBYE METO/IH
BUIIIOT MAaTEMAaTHUKH 1 CydacHI KOMII FOTEpHI TexXHOOorii. OCKUIbKH €KOHOMETPHYHI
JTOCJIDKCHHST TIOB’SI3aHl, SIK TIPaBUJIO, 3 BEJIUKHM OOCSTOM OOYMCIICHb, BOHH
noTpeOyIOTh BIAMOBIIHOI KOMIT IOTEpHOI MIATpUMKUA. Ha nanuii wac po3poOsieHo 1
BUKOPUCTOBYETHCS IOCTATHS KIJTBKICTh K CIEIIaII30BaHUX MPOTPaAaMHUX MPOIYKTIB,
takux sk STATISTICA, SPSS, STATA, StatGraphics, Econometric Views i T.i., Tak

1 YHIBepcalbHI MPOTpaMHi MPOIYKTH, SKI MAIOTh AOCTATHHO MOTYXHI MOMJIMBOCTI



JUTS TIPOBEJICHHST eKOHOMeTpru4Horo anaiizy - MS Excel, MathCAD, Mathematica ta
1HIITI.

Tepmin “ExoHometpis” BIiepIie 3alpOIOHYBaB JbBiBCbKUM BueHuUi I1. Yomria,
akuil onyOiikyBaB y JIbBoBi y 1910 porui kaury “Hapucu ekoHOMETpii 1 MpUPOIHOT
Teopii OyxranTepii, sika IPYHTYETHCSA Ha MOJITUYHIN €KOHOMIT .

OcTaTo4YHO €KOHOMETDIs, K Tally3b HAYKH, I1]] TAKOIO Ha3BOIO CTalla BijoMa Yy
1930 pori, konu Oyso 3acHOBaHO “ExoHOMETpUYHE TOBAPHUCTBO™, SIKE BH3HAIO ceOe
Ak “MiXKHapoJIHE TOBApPUCTBO JUIsI PO3BUTKY EKOHOMIYHOI Teopli 1 1i 3B’S3KYy 31
CTaTUCTHKOIO T4 MAaTEMATUKOI . 3aCHOBHUKAMH €KOHOMETpIi BBaKarOThCs P. @i
(Hopgeris), E. lllymnerep (Ilseliuapis), . Tino6epren (Hinepnanan).

[Ticns 3actocyBanHs “ExoHOMETpUYHOTO TOBapucTBa’, nounHarouu 3 30-x
pokiB 20-ro ctomiTTs Bigomumu ekoHomictamu . TinGeprenom (Himepmanam), JI.
Knetinom (CILIA) ta P. Ctoynom (CIIA), modanu po3poOisTiCs MaKpOEKOHOMIYHI
MOJeNi, SIKI ONHCYBalud CTAaTUCTUYHI 3B’S3KM  BUPOOHUIITBA,  KIHIIEBOTO
IHAUBIYyaJIbHOTO 1 JEpPXABHOTO IMONUTY, IiH, MOJATKIB, 30BHIIIHbOI TOPTIBII,
MPOTIO3HUIIiT poOou0oi cvit 1 T.1. Taki Mozesl CKIIaganucs Bxe 3 0ararbox piBHSHbD, 0
Jand  TOINTOBX JJs PpO3pOOKM HOBHX METOJIB  OI[IHIOBaHHS MapaMeTpiB
E€KOHOMETpUUHUX Mozenel. Lleit HanpsMok Oyno MPOOBXKEHO 1 micist 2-1 CBITOBOI
BIMHH.

Oco0sMB1 JOCSITHEHHS TOB’SI3aHI 3 PO3BUTKOM €KOHOMETpii B ocTaHHi 30
pokiB. Ilpo me cBiquuTh TOHM (akt, mo cepen JyaypeariB HoOemiBchbkoi mpemii y
rajgy3l €KOHOMIKM JOCTaTHbO BEJIMKA KIJIbKICTh €KOHOMICTIB, $IKI BIJ3HAUYMWIIUCH
3HAYHUM BHECKOM B ekoHoMetpito. Cepen umx naypeatiB : npod. Parnap ®pim —
1969 (Hopgeris) ; npod. An Tinbepren — 1969 (Hinepnanam) ; npod. Temminr o
Kynmanc — 1975 (CIIA) ; npod. Jloypenc P. Kneitn — 1980 (CIIA) ; mpod. Tpirse
Xaasenmo —1989 (Hopseris) .

VY 2000 porti JIx. Xexman 1 J[. Makdenen orpumanu HoGemniBcbky mpemito 3a
PO3pPOOKY MIKPO €KOHOMETPIi Ta METOIB CTATUCTUYHOTO aHai3Yy.

Jlo TUMOBUX MpPOOJIEM CHOTOJEHSANIHBOI €KOHOMETPIl BIAHOCATH PO3POOKY 1

JIOCJIIKEHHS BJIACTUBOCTEM:



. BUPOOHUYMX (YHKIIIH;

. (GYHKII MTOMUTY PI3HUX TPYIN CHOXKMBAa4yiB Ta IUIbOBUX (PYHKIIIH
TepeBaru CIoX1BaviB,

. CTaTUYHMX 1 JAWHAMIYHMX MDKTaTy3€BUX MOJCIEeH BUPOOHUIITBA,
PO3MOIiTY Ta CIIOKUBAHHSI POTYKITii;

. MOJIeJIe 3arajibHOi piBHOBAaru (HAINpPHUKIAA MK IOMUTOM Ha pobouy

CHITY Ta 11 IPOITO3HITIEIO 1 T.1. ).

Tema 2. MaTteMaTH4He MOIEJTIOBAHHA K METO/l HAYKOBOI'0 MI3HAHHS
€KOHOMIYHUX SIBUII i mpoueciB

CydacHi METOJIU JOCHIIKEHHS 1 YIPaBIiHHA €KOHOMIYHUMHU CHCTEMaMH Ta
mporecaMu  0a3yrOThCS Ha MIUPOKOMY BHUKOPHUCTAHHI MAaTeMAaTHYHHUX METO/IIB,
MaTeMaTUYHUX MojJieJied 1 KOMM'IOTepHUX TexXHoJorii. B cydacHiit ekoHoMilll
chopMyBaBCsl LUIMNA HAMPSMOK TEOPETUKO-TIPAKTUYHUX JOCTIPKEHb — €KOHOMIKO-
MaTeMaTHUYHE MOJCITIOBAHHS, SKUH € BHPA30M TPOIECy MaTeMaTh3arii HayKOBO-
€KOHOMIYHUX 3HaHb.

OcoOMBICTIO €KOHOMETPIl K HAyKH € Te€, L0 BOHA BHUBYAE 3B’SI3KM MIXK
SABUIIAMHM Ta TPOIECaMU 3a JOMOMOror MoOynoBu Mmoxeneid. [lpu po3B’si3anHHi
0aratbOX  MPAKTMYHUX  3a7a4  BUKOPUCTOBYIOTb  METOJ]  MaTeMaTHYHOTO
MOZeNIOBaHHA. BiH gae 3MOry BHKOPHCTOBYBATH aHAJOTM BIJOMHUX HPOLECIB 1
npuiiMaTd  TpaBWIbHI  pimeHHs. MeTtoa  moOyqoBH — MoOjeNed  IMIUPOKO
BUKOPHCTOBYETHCS B PI3HUX TaTy3sX HAyKH.

Mogens — mochiaKyBaHUM 00’€KT, MPEACTABICHUN B HAWOUIbII 3araJibHOMY
BHTJISIIL.

OcHOBHa BUMOTa, SIKy CTaBJATh A0 MOJIENI, - BiIOOpaXeHHs CyTl 00’ €KTy, 110
naociikyeTbea. BoaHoyac BoHa mae OyTu mo30aBiieHa HECYTTEBHX JeTalel, 1o
JI03BOJISIE BUKOHYBAaTH €KCIIEPIMEHTH Ta 3HAWTH OUThIl e(EKTUBHE pillleHHS

PO3B’s13aHHS IEBHOI TPOOIEMHU.



OkpeMO  pO3TIANAIOTBCS  €KOHOMIKO-MaTeMaTW4YHI  MOJAENI, Ha  IKUX
JTOCTIKYIOTBCS €KOHOMIYHI 3aKOHOMIPHOCTI, TOJaHi B aOCTPaKTHOMY BHIJISIL.
TakuM 4nHOM.

ExoHomeTpruHa Monenp — 1€ CUCTEMa MAaTeMAaTHYHHUX CITIBBIIHOIICHB, SKa
BiJloOpakae TIEBHUM EKOHOMIYHMH 00’€KT, sBHIIE abo Tmpolec. TUmoBUMHU
€KOHOMIKO-MaTeMaTUYHUMH MOJICTSIMA € BUPOOHMYI (PYHKII, (YHKIT TOMUTY
CITOKMBAYiB, CTATUCTHUYHI Ta

B 3anexHOCTI Bii KOHKPETHOTO BUY €KOHOMIKO-MAaTeMaTHUHI MOJIEN MOXKYTh
MaTH BUTJISI PIBHSIHb, HEPIBHOCTEHN, TOTOKHOCTEH, CUCTEM PIBHSAHB 1 T.J.

CaMm mpolec €KOHOMIKO-MATEMATHYHOTO MOJIETIOBAaHHS BKJIIOYA€ HACTYIIHI
eTanu:

1 IMOCTaHOBKA 3ajauvl ;

2 o0y 10Ba MaTeMaTUYHOT MOIENI;

3. peaizallis MaTeMaTUYHOT MOJIeN1 (3HaXO/IKEHHS PO3B 3Ky MOJIeNi) ;

4 nepeBIpKa aIeKBaTHOCTI MOJEI ;

5. BUKOPUCTAaHHS EKOHOMIKO-MaTeMaTUYHOI MOJENl [JIi €KOHOMIYHOTO
aHaii3y, MPOTHO3Y 1 ONTUMI3aLIii.

[Ilo > nmae eKOHOMIKO-MaTeMaTUYHE MOJICIIOBAHHS, SIK METOJ HayKOBOTO
Mi3HAHHS EKOHOMIYHHX SIBHIII 1 ITporieciB ? BiH Ja€ MOKIIUBICTS :

1. BUJITUTU 1 (OPMAJIBHO ONMUCATH HAWOLIBII Ba)KJIMBI, CYTTEBI 3B S3KU
€KOHOMIYHHUX 3MIHHUX(ITOKA3HUKIB) 1 00 €KTIB ;

2. HUIAXOM (OpMajJbHUX MAaTEMAaTUYHUX MEPETBOPEHb BUKOHATH OLIbII
JeTaTbHUN aHalli3 MOJIETHOBAHOTO SIBUIIIA;

3. pPO3pO0IATH TPOTHO3W (PYHKITIOHYBAaHHS EKOHOMIYHUX CHUCTEM TIPH
3MiHI ii 30BHIIIIHIX [TApaMETPIB.

VYci BiIoMI €KOHOMIKO-MaTeMaTU4yHI MOJEN KIacu(iKyIOTh 32 HACTYIMHUMHU
O3HaKaMH.

1. B 3anexcnocmi 8i0 cnocoby onucy 36 's3Ki6 Midc napamempamil i 3MiHHUMU
MoOeni pO3pI3HAIOTh HACTYIHI €EKOHOMIKO-MAaTeMaTUYHI MOJAEII :

. CTPYKTYPHI , sIK1 BIITBOPIOIOTh BHYTPIIIHIO OpraHi3aIlito 00’ €KTY ;
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. (yHKIIIOHATbHI, SIKI OMUCYIOTh MOBEAIHKY 00’€kTa 0€3 3HaHHSA HOTO
BHYTPILIHBOI CTPYKTYpHU

2.3a pignem MOOeN08aAHHSL.

. MIKPOMOJIEITI ;

. MaKpOMO/IeJi .

3.3a cnocobom no6y008u eKoHOMIKO-MameMamuyHi Mooei NOOLIAIOMbCA HA

. TEOPETUYHI ;

. IPUKJIAJIHI .

TeopeTuuHi MOI€II 103BOJISIIOTh BUBUATH 3aralibH1 BIACTUBOCTI €KOHOMIUYHUX

CHUCTEM 3a JOTIOMOTOI0 JIEYKI[li Ha OCHOBI (POPMAIIbHUX BUXIJHUX MOCHUJIOK 1
HOCSITh JIOCTaTHbO AOCTPAaKTHUM 1 y3araJibHeHHW# Xapaktep . [lapameTpu Takux
MOJICJIe MarOTh TIJIbKH 3arajlbHE MO3HAYCHHS 1 HE MalOTh KOHKPETHUX UYHUCIIOBUX
3HAYECHb.

[Ipuknagni Monaeni 6a3yloTbesi Ha (PAKTUYHOMY, CTATUCTUYHOMY MaTepiani i
JAI0Th MOKJIMBICTh KIJIbKICHO OLIHUTH XapaKTEPUCTUKH KOHKPETHOTO €KOHOMIYHOTO
npoiiecy 1 chopMyTIOBaTH PEKOMEH AL [Tl IPUUHSTTS MPAKTUYHUX PIIICHb.

4.B 3anexcnocmi 6i0 Memu eKOHOMIKO-MAMeMamuyti mMooeni NoOLIAombCsl
Ha:

. JIECKPUTITUBHI (OITUCOBI) ;

. ONTUMI3AIIIH] .

5.B 3amexHocTi BiJ BpaxyBaHHS (akTopy Yacy EKOHOMIKO-MaTeMaTH4HI
MOJIEN1 NOAUIAIOTECS HA :

. CTaTU4HI, B SIKUX HE BPaXOBYEThCS (AKTOP yacy;

. JTUHAMIYH1, B IKHX BPaXOBYEThHCS (DAKTOp Hacy .

6.B  3anesxcnocmi  6i0 6paxy8amHs  GUNAOKOBUX  BEIUYUH  EKOHOMIKO-
MamemamuyHi Mooei nooiIAmMbCs Ha :

. JeTepMIHOBaHI ;

. CTOXaCTUYHI .

JlerepMiHOBaH1 MOJEN MPUITYCKAIOTh TIIBKU KOPCTKI (DyHKIIIOHANBHI 3B’ A3KU

MDK 3MIHHMMHU (TIapamMeTpaMu) MOJIEI.
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CroxacTuuHi MOJENl MPHUIYCKAalOTh HAasBHICTh BHIAJKOBUX BIUIMBIB Ha
MOKA3HWKH, 110 JOCHIIXKYIOTbCA 1 BHKOPHUCTOBYIOTH IHCTpYMEHTapiii Teopii
HMOBIPHOCTI 1 MaTEeMAaTUYHOI CTATUCTUKH .Y TaKUX MOJACIISIX 3B’SI3KM MK 3MIHHUMH
— KOS HO-perpeciiiti.

Bynb-gKi €KOHOMIUHI TIOKa3HUKH, 3a3BUYaid, mepeOyBarOTh IIiJ BIJIUBOM
0aratboX BUMAAKOBUX (DAKTOPIB, & TOMY 3 MAaTEMaTUYHOI TOUKH 30py BOHHU MOBUHHI
pO3MIISIIaTACA SIK  BUMAQJAKOBI BEIWYMHU. BHACHIIOK [HOTO 3aJEKHOCTI MIiX
€KOHOMIYHUMU TOKa3HUKAMH HE € OJHO3HAYHUMH, HE € (yHKIioHambHUMU. lle
O3Hayae, MO0 KOXXHOMY (DIKCOBAHOMY 3HAYEHHIO OJHIET €KOHOMIYHOI 3MIHHOI (200
(ikcoBaHOMY HA0Opy 3MIHHHUX) BIANOBIJA€ HE OJHE €IWHE, a MHOXXHHA 3HAYCHb
1HIIOT 3MIHHOI, TOOTO JesAKUi WMOBIPHOCTHHMM po3noail. ToMy B €KOHOMII
CIIOCTEPIraloThCs 1 PO3MJISIAIOTBCS TaK 3BaHI CTATUCTHYHI (a00 KOPEISIiiHI )
3aJICKHOCTI.

CTaTUCTUYHOIO HA3WBAETHCA 3aJICKHICTh, KOJU 31 3MIHOIO OJHIET BUITAIKOBOI
BEJIMYUHU 3MIHIOETHCS 3aKOH PO3MOJILTY HMOBIPHOCTEH 1HIIION.

KopensiitHoto Ha3MBa€ThCS CTATUCTUYHA 3aJIC)KHICTh, KOJIM 31 3MIHOKO OJTHI€T
BUMAJKOBOI BEJIUYMHU 3MIHIOETHCSI MaTeMaTUYHE CHOJIBaHHA (CEpeIHE 3HAUCHHS)
THIIIOI.

ExonomeTrpuuHi Mozeni BUKOPUCTOBYIOTHCSl Y TaKid MOCTIJOBHOCTI: CIIOYATKy
CTaBUTHCS €KOHOMIYHA 3ajlava, sSKa OMUCYE peallbHy 4M MpoOJjemMHy cutyarito. Ha
OCHOB1 aHami3y NPOOJEMHU CTBOPIOIOTh MaTEMaTUYHY MOJElIb. 3a JOMOMOTOIO
MaTeMaTUYHUX METOJIB aHAII3yIOTh MOJENb, B HACIIOK YOTO JICTalOTh PO3BUTOK
npoOsemMu, KU micas BCeOIYHOIO aHali3y PEKOMEHIYEThCS O BIPOBAIKEHHS Y
MIPaKTHUKY.

Ha#mnpocTinio €KOHOMIYHOI MOJCIUIIO € JiHIiHA, sKa B 3arajJbHOMY Ma€
TaKWUil BUTJIS:

Ayz = Bx’ +E,,
ae A — MaTpuIls HEBIIOMUX MMapaMeTpiB (po3MipoM M*),

y. - BEKTOP €HIOI¢HHHUX 3MIiHHHX (M*1),

B — maTpuiia HeBigomux mapametpis (M*K),
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X, - BEKTOp ek30reHHuX 3mMiHHuX (k*1),
E, - BUMIAIKOBUI BEKTOP BiIXUJICHb,

t — HoMep cnoctepexeHHs (00 MOMEHT 4acy).

[Tpuknagom NiHIHHOI MOJEIi MOKe OyTH 3aJIe)KHICTh TMOMUTY HA PHUHKY Ha
NEeBHUI TOBap BiJ Woro IiHd. B ganHomy BHUIaJKy, IiHA — €K30I'€HHA 3MIHHA, TOOTO
He3aJe)kHa, BX1JJHA 3MIHHA, Ka XapaKkTepu3ye npuinHy (abo gaxTopHa), a MOMUT HA
TOBap — Il €HJOreHHa 3MIHHA,TO0TO, 3aJIe’KHa, BUXIJHA 3MIHHA, 110 XapaKTEepU3ye
Haci0K (a00 pe3yIbTaTUBHA).

JIiHiliHI Mopenl BIIHOCATbCA [0 Kiacy perpeciiHux Mojened 3 OJHHUM
piBHSHHAM. [0 HBOrO TaKOXX HajeXaTh 1 HEMIHIAHI MOAET, SKI MpeIcTaBICHHI
HeIHIMHUMHU (pyHKIIsSMU (TinepOoia, mapadoa, CTelneHeBa TOLIO).

Kpim knacy perpeciiHux mMojiefieid BUAUISIOTH 1Ie KJIaCH MOJieNiel JTUHAMIYHUX
pSAIIB Ta CHUCTEMU OJIHOYAcHMX piBHSAHb. Cepen Mojened JUHAMIYHUX PsIiB
HalyacTIIle BUKOPUCTOBYIOTHCA MOJEINI TPEHAY Ta MOJEINI CE€30HHOCTI. 3arajbHOIO
PUCOI0 IIMX MOJENIeH € Te, 10 BOHM MOSICHIOIOTH MOBEAIHKY IUHAMIYHOTO DSy,
BUXOJSIYM 3 HOro morepeaHix 3HadeHb. OCTaHHIM Kiac Mojelield IpeiCcTaBIICHHMA
cucteMaMu piBHAHb. [lpuknagom Moxe OyTH MOJENb MOMNUTY Ta MPOIMO3HUIII].
OcoOMUBICTIO ITUX MOJIENICH € OUIBII CKIIAJHUN MaTEMaTUIHUI amapar.

ExoHOMETpHYHI MOJENl NPEeACTaBISIOTh COOOK OKPEMHM Kac €KOHOMIKO-
MaTeMaTUYHUX MOJIEeH 1 XapaKTepu3yIThCsl HACTYITHUMU OCOOJTUBOCTSIMHU:
1)  eKOHOMETPHUYHI MOJEII € MOAETl PYHKIIIOHABHI ;
2)  eKOHOMETPWUYHI MOJICNI € MOEI MPUKJIaIHI (eMITIpUYHi) ;
3) EeKOHOMETPHYHI MOJEII € MOJETI IeCKPUITHBHI ;
4)  eKOHOMETPHYHI MOJEI € MOJIE/I CTOXaCTHYHI.
VY 3arajbHOMY BUIJISAI €KOHOMETPUYHA MOJIENb Y BUTJIAAI OJHI€T (GyHKIIIT

(piBHSIHHS) Ma€ HACTYITHUW BUTJISI

Y =T (X1, X200y X €),
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Je y - 3alexHa 3MiHHA; X;(i=1m)- He3aJNeKHI 3MiHHI, ¢ - BHIIAJKOBA
(croxactuuna) ckimagoBa mojeni. [Ipukmamom Takoi Mozem Moxke OyTH Bigoma

BupoOHuYa ¢yukiis Kod6a-/lyrnaca:
Y = aoka LBGS y

ne Y - Bumyck mnpoaykuii; K — ocHoBHui kamitan; L — 3arpaTu mpaiii

(JTrOACHKUE KarmiTan); ag, o 1 B - mapaMeTpy MOJIeTI.

SKIIO EeKOHOMETpUYHA MOJIETb MPEACTaBisie co000 cucteMy GYHKIIN

(piBHSIHB) BOHA Y 3arajbHOMY BUTJISI[I MA€ HACTYITHUNA BUTJISI:

Ys =fs (X1, X525+ Xsmi €5)s (5 =1,K)
J€¢ K — KUIBKICTh piBHsAHB. [IpukiamoMm Takoi Mojenl Moxe OyTH Bigoma
Mozelnb popmyBanus qoxoay Jx. M. Kelinca:

{Ct =Bo + Byt + &
Yi=Ci+1y,

ne C; - CyKyIHe CIOKUBaHHS, Y; - HaIllOHANIBHUM 10oXix, I; - iHBecTuli, Bg,pB;
- MapaMeTpu MOJIEI.
He3anexHi 3MiHHI €KOHOMETPUYHUX MOJETEH Xi,X5,..., X ,IK 1 PErpeciiHux,

Ha3WBAIOTh IMOSCHIOYMMH 3MiHHMMH (200 (akTopaMu, IHKOJHM perpecopamu).

3anexHi 3MiHHI Y(Y;) Ha3WBaIOTh MOSICHIOBAHUMM 3MIHHUMH (200 perpecaHiaMu).

KpiM 1poro yci 3MiHHI €KOHOMETPUYHHX MojeNeH, sK 1 OylIb-sIKOi €KOHOMIKO-
MaTeMaTHYHOI MOJIEII, ITOIUISIOTH Ha €K30T€HHI 1 €HJIOT€HHI.

Ex3orenHrMu (30BHIITHIMU) HAa3UBAIOTHCS 3MiHHI, 3HAUCHHS SKUX € Harepes
BU3HAYCHUMHU TIE€pe]l BAKOPUCTAHHIM MOJEIl, a €HIOT€HHUMU (BHYTPIIIHIMH) — TaKi,
3HAYCHHS SKUX BU3HAYAIOTHCS TUIBKH 13 CaMOi MOJIEIII.

Taxk, mi1s momeni 3miHHI K 1 L € eKk30reHHMMH 3MIHHEMH, @ Y - €HJIOT€HHOIO.

Jlns moneni TiIbKM 3MiHHA Iy € eK30TeHHOI0, a 3MiHHI C; 1 Y, - EHJIOTCHHUMH, TIPU

YOMY BOHHM BHCTYIIAIOTh OJJHOYACHO SIK 3QJIC’KHI TaK 1 He3aJIeXkKH1 3MiHHI.
BumnankoBy CkiaoBy €KOHOMETPUYHOI MOJENI 332 aHAJIOTIEI0 3 PEerpeciiHoI0

MOJICJUTIO IPUHAHSITO HA3UBATH 30ypeHHSIM ( TOXMOKOI0, BIAXWICHHSIM) MOJIENI, a JJIs
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BUOIPKOBOI MOJedl TMpH O3HAYEHI OILIHKK 1i€i BEJIUYUHU B OCHOBHOMY
BUKOPHCTOBYETHCS TEPMiH 3AJTHIIKH.

BBeaeHHs 10 €KOHOMETPUYHOI MOJIEIII CTOXACTUYHOI CKJIaJJOBOT Ma€ HACTYIIHI
TTiJICTABHU:

1) 70 OyAb-sKOI €KOHOMETPUYHOI MOJIeJl BKIIIOYAIOThCS HE BCl (pakTopw,
SIK1 MOXKYTh BIUIMBATH Ha 3aJIKHY 3MIHHY, a TUIbKH OCHOBHI ;

2)  Ha 3QJeXKHY 3MIHHY MpPH MOJCIIOBAHHI TaKUX CKJIAQJHUX OO0 €KTIB SIK
€KOHOMIYHI CUCTEMH MOXYTh BIUIMBATH 1 YHCIICHHI BUITAJIKOB1 (pakTopu, sIK1 B3araii
HEMOKJIMBO Mepea0aynTH ;

3) yacTUHA (PaKTOpiB HE MiAJaeThcs KBaHTU(iKalil (TOOTO KUIbKICHOMY
BUMIPIOBAHHIO), a I THX, 10 BUMIPIOIOTHCS MOKJIMBA MOXMOKa BUMIPIOBAHHS
TaHHX.

CroxacThuHa CKJIaJloBa MOJENI sIKpa3 1 aKyMyJilo€e B cOOl BCl BIJXHJICHHS
(aKTUYHHUX CIIOCTEPEXKEHb 3aJIEKHOT 3MIHHOI Bl OOYMCIIEHOI 3TiHO PIBHSHHSA
perpecii 3a paxyHOK HaBeICHUX BUIIE 0OCTABUH.

Bynb-sike ekoHOMIUHE JOCIIKEHHS IPOXOIUTh TaKl €Talu aHaji3y:

1. @opMyBaHHS TEOPETUYHOI MPoOJIeMHU abo rinoTe3u (TEOPETUYHUIN OIuUc

BHBYAEMHUX SIBUII, BU3HAYCHHS IIIJICH JOCTIKEHHS, BII0Ip €KOHOMIYHMX 3MIHHUX

TOIIO).
2 Bibip hopmu ekoHOMIKO-MaTEMAaTUYHOI MOJIENI.
3 Po3paxyHoKk Ta o11iHKa mapaMeTpiB MOJIEI.
4, [HTepnpeTaniss OTpUMaHUX PE3yJIbTATIB.
5 3acTocyBaHHS MOJIeN1 (JJ1s1 MPOTHO3YBAaHHS, JJIs1 KOHTPOJIIO TOIIIO).

ExoHomeTpiss BHBYAaE KUIBKICHI  B3a€EMO3B’SI3KM 1 3aJCKHOCTI  MIXK
€KOHOMIYHUMU TMMOKa3HUKaMH, SBUIIAMHM 1 TpouecaMu. [Ipu BUBUYEHI 1 OMUCI TaKUX
B3a€MO3B’SI3KIB 1 3aJICKHOCTEH €KOHOMIYHI TMOKAa3HUKH ITOBHHHI PO3IISIAATHCS SK
BUITAJIKOBl BEJIMYMHHU, 1110 TIOB’SI3aHO 3 BIUIMBOM Ha OCTAaHHI PI3HOMAaHITHHX
BUMAAKOBUX (akTopiB. BHacmiIOK I11b0TO 3JIEKHOCTI MK E€KOHOMIYHUMHU
MOKa3HUKaMH HE € OJHO3HAYHMMH, He € (QyHkmioHansHUMHU. lle o3Hadae, MmO

KOKHOMY (hIKCOBAaHOMY 3HAUCHHIO OJIHIET €KOHOMIYHOI 3MiHHOI (200 (hikcoBaHOMY
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Ha0bopy 3MIHHHX) BIATIOBia€ HE OJHE €IMHE, a MHOKMHA 3HAYEHBb 1HIIOI 3MIHHOI,
TOOTO JesSKUi IMOBIpHICHUH po3moiia. ToMy B €KOHOMIIl CHOCTEPIraloThes 1
PO3MIIAAAIOTHCS TaK 3BaH1 CTATUCTUYHI (200 KOPEIIAIiHHI ) 3aJIEKHOCTI.

Kopemnsiitna 3aexHicTh MiK €KOHOMIYHUMU TMOKa3HUKaMH (3MiHHUME) ( 200
3QICKHICTh Y CEPEAHbOMY)  OIUCYETHCS 3a JONMOMOTo (YHKINT (piBHSIHHS)
perpecii. DyHKIlISI perpecii onucye 3aJIKHICTh MK HE3aJekKHOI 3MiHHOI (abo
HE3IC)KHUMU 3MIHHUMH) 1 yYMOBHHUM MaTE€MaTUYHUM CIOMIBaHHSIM (CEpEIHIM)
3aJIeKHOT 3MIHHOI. Y SKOCTI 3MIHHUX Takoi (YHKII BHUCTYINaIOTh E€KOHOMIYHI
MOKa3HUKU. Perpeciero NpuHATO Ha3uBaTH (YHKLIOHAJIBHY 3aJI€KHICTh MIXK
HE3JIE)KHOIO 3MIHHOIO (200 HE3aleKHHMMH 3MIHHMMH) 1 YMOBHUM MaT€MaTUYHHUM
CIOJIIBaHHSIM (CEpe/IHIM 3HAUCHHSIM) 3aJI€KHOT 3MIHHOA.

B 3asexxHoCTl Bl 4MCla 3MIHHUX PO3PI3HAIOTH MapHy 1 0aratoakTopHy
(MHOKHMHHY) perpecito, a B 3aJIeKHOCTI Bl BUAy (YHKII perpecii — JiHIAHY Ta
HEJIHINHY perpeciro.

@yHKLiA perpecii mae rpadiuny (opmy mnpeactaBieHHs. Tak Ajid HapHOi
perpecii Tpadiune 300paxkeHHs (yHKIII perpecii Ha TwionMHI X0y MpeACTaBIIse
co0010 Tak 3BaHy KpuBy (JiHII0) perpecii. [ljisi MHOKHUHHOI perpecii KpuBa perpecii
MEPETBOPIOETHCS HA TIOBEPXHIO (200 TIMEPHOBEPXHIO) perpecii.

dakTYHA, CTATUCTHYHA 3aJICKHICTH MIDK EKOHOMIYHMMH ITOKa3HHKaMHU
MOJAEThCA K MOJENb perpecii (a0o perpeciiiHa Mojaens). Monens perpecii — 1e
MaTeMaTUYHa MOJIETIh, SIKa OMHUCYE CTATUCTHYHY 3aJICKHICTh JESIKOTO €KOHOMIYHOTO
MOKa3HUKa (3MIHHOI) Bij 1HIMMX. [HIIUMH CclIOBaMHU MOJeNb perpecii — 1e
MareMaThuyHa MOJIeNb, SIKa ONHUCYE KOpPENSIiHO-perpeciiiti 3B’SI3KM  MIXK
€KOHOMIYHUMU MOKA3HUKAMH, OJIUH 3 SIKUX PO3IJISAIAE€ThCA SK 3ajie)KHa 3MIHHA, a YCi
1HIII — SIK HE3aJIeXKHI.

B 3amexHocTi Bim uMcla 3MIHHMX PO3PI3HSIOTH MOJEIh MapHOI 1
OararodakTopHOi (MHOKMHHOT) perpecii, a B 3aJ€KHOCTI BiJl BULY (PyHKIIT perpecii
— JHIAHY Ta HEJHIMHY MOJIeNl perpecii.

B 3anexHOCTI BiA CTATUCTUYHOI 0a3M PO3PI3HIIOTH TEOPETUYHY 1 BHOIPKOBY

(emmipuuny) wMopeni perpecii. TeopeTuyHa MOJedb BIANOBIIAE€ TeHEpaJIbHIN
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CYKYITHOCT1 CIIOCTEpeXeHb 3a 3MIHHUMHU MOJENi, a BHOIpKOBa — mMoOyaoBaHa Ha
OCHOBI OKPEMO1 CTATUCTUYHOI BUOIPKH 3 T€HEPAIbHOT CYKYITHOCTI CITIOCTEPEKEHb.

TeopeTnuna Mojeab perpecii € i1eaai3oBaHOI0 KOHCTPYKIIEI, OCKUIBKH Y
MNPaKTUIl €KOHOMETPUYHOTO MOJENIOBAHHS, SK TMPAaBUJIO, HE JOBOAUTHCA MaTu
CIpaBy 3 T'€HEPAIbHOIO CYKYITHICTIO CIIOCTEPEKEHb, a TUIBKU 3 JIESIKOI0 OKpPEMOIO
CTaTUCTUYHOIO BUOIpKOIO 3 Hei. ToMy peasibHO, HIKOJM HE MOXIIMBO MOOYyBaTH
«IIACHY» TEOPETUYHY pEerpeciio, a TUIbKM BUOIPKOBY (EMIIpUYHY), SIKa € TIIbKU
HaOJMKEHHSM (OILIHKOI0) «IIHCHOI» TEOPETHUIHOI perpecii.

[lutaHHAMH 1OOYOBM SIKICHUX 1 CTATUCTUYHO HAJIMHUX pPErpeciiiHuX
MoOJIeJIeld 3aliMa€eThCs KOPEISINHO-PErpeciiiHuil aHami3, KUl MpeJCcTaBisie cOO0k0
CYKYIHICTh METOJIB, 3a JIOMOMOIOI0 SKHX Ha OCHOBI BHOIPKOBHUX CTaTUCTUYHUX
JTAHUX JOCIIKYIOTBCS Ta y3arajibHIOIOTHCS B3a€MO3B’ SI3KM KOPEJALIITHO OB’ I3aHUX
3MIHHUX.

KopensmiitHo-perpeciinnii  aHai3 BiJirpae AyKe€ BaKJIMBE 3HAUYCHHS B
€KOHOMETPUYHOMY aHaji3l, OCKIJIbKM caMe€ HOoro MeToAu 1 MiAXOAW MOKJIAJIEHO B
OCHOBY OUTBIIIOCTI EKOHOMETPUYHUX MeTO11B. OCHOBHUMHM 33J]Ja4aMH TaKOTO aHAII3Y
€:

-BU3HAYCHHS HASBHOCTI 1 CHJIM KOPEJSIIAHOTO B3a€EMO3B’SI3KY MIXK
€KOHOMIYHMMH NMOKa3HUKAMH ;

- BUO1p BUAY (aHAMITUYHOI (popmu) QPyHKIII perpecii;

- OI[IHIOBaHHS (BU3HAYEHHS) MapaMeTpiB BUOPAHOTO pIBHSIHHS perpecii Ha
OCHOBI CTaTUCTHUYHO1 BUOIPKU;

-aHaJi3 SKOCTI perpeciiHoi Mojenl 1 mepeBipka aaeKBaTHOCTI MOJeNl

CTaTUCTUYHHUM AJaHHUM.

Tema 3. 3arasbHa JIiHililHA eKOHOMETPUYHA MO/IE]b

[Ipr BUBYEHHI EKOHOMETPHYHUX MOJCICH CiiJ IaM’sATaTH, IO BCi BOHH
noOy/10BaH1 Ha BUOIPKOBHX JIaHUX, TOOTO HE B1JIOMO TOYHUN IMOBIPHICHUHN PO3MOI1LI
a00 MIIBHICTH PO3MOJLTY 3MIHHUX T'e€HepaidbHOi CyKymHOCTi. OTxe, mpu moOy1oBi

OyJIb-SIKOT MOJIEJIl OTPUMY€EMO TUIBKHU OI[IHKHM TTapaMeTpiB ur KOe(ili€HTIB.
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Jlo meprioueproBUx 3aBlaHb EKOHOMETPUYHOTO aHAJI3y BIJHOCHUTHCS
cnenudikaiisa Mozeni (Bupas ii y mareMatudHiil ¢popmi), sika O BIAMOBITHO 10 HAIIOT
ySIBU aJICKBaTHO BIITBOPIOBAJIa 3B’SI3KM MK sIBHIIaMHU. HalimipocTimoro € JiHiiiHa
MOJICITb 3 IBOMA 3MIHHUMH — €K30TE€HHOIO - X Ta €K30T€HHOO — Y.

Cepen OaraTourceNnbHUX 3B S3KIB MK €KOHOMIYHUMHU TOKa3HUKAMH 3aBXKIU
MOXHA BHUJUJIUTH TaKUM MOKa3HUK, BIUIMB SIKOTO Ha pE3yJbTaTUBHY O3HAKy €
OCHOBHUM, HaiOU1b BakauBUM. 11[006 BUMIipsATH 1l 3B 30K KUTbKICHO, HEOOX1THO
noOyyBaTH €KOHOMETPUYHY MOJCNIb 3 JBOMa 3MIHHMUMH (IIPOCTY MOJIENb).
3arajbHUN BUTJIAA TaKOI MOJEINI:

Y =1 (X, u),

ne Y — 3asie’xHa 3MiHHa (pe3yJbTaTUBHA O3HaKa); X — He3alleKHa 3MIHHA
(dakTop); U — cTOXacTUYHA CKJIaJIOBA.

AnanitnyHa dhopma 11i€i MoJIel MOkKe OyTH Pi3HOIO 3aJIEKHO Bl €KOHOMIYHOI

CYTHOCTI 3B’s13KiB. HaltOu1b111 nmommpeni popMu 3al1exKHOCTEH:

Y =a,+a,X.
Y =a,e*
a
Y=a,+—

X,
Y=a,X*

,
1€ dg, A1 — HEBIJIOMI ITapaMeTPH MOJICIII.
VY 3araibHOMY BUTJISAJII BOHA 3aITUCYETHCS TaK:
Y =a,+a,X
1€ a, 1 a, - HEBIJJOMI OIIIHKU TTapaMeTPiB PIBHIHHS,
a,- BU3HAUa€ MEPETUH NMPSAMOi 3 BICCIO OpJMHAT,
a, - TAHTEHC KyTa HaXWIIy MPSIMOi perpecii 10 oci adcIuc.
Ane Takuii 3amuc Monenl He 3abe3medye 1i anekBaTHOCTI. Bupimenns
npoOJieMrd aJeKBATHOCTI MOJKJIMBO 3a JOTMIOMOTOIO BBEACHHS CTOXaCTUYHOTO

(BUIMaIKOBOTO) WieHy E B pIBHSIHHS PSAMOi:
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y=a,+aX+E

BBoj BunaakoBoi 3MiHHOI E cipyuuHeHui THM, 110 B IIHCHOCTI Ha €HAOTCHHY
3MIHHY Y BIUIMBA€ MHOKMHA €HJIOT€HHUX 3MIHHUX X —

Y= f(x,%,%,..X,)

Came ToMmy BuUMaakoBuil wieH E BigoOpakae cymapHuil edeKT BiJl BIUIUBY

HEBpaxoBaHUX B MOjieNi (haKTOPIB.

- TeopeTryHa (“KaHOHIUHA™) MOIEINb TAPHOT JIIHIMHOT perpecii
y=Bo +B1X+e,

- BUOiIpKOBa (eMITipuyHa) MOJIeTh TAPHOI JIHIHHOT perpecii
y=bg+bx +e,

- BUOipKOBa (PYHKIIisl TApHOI JIIHIMHOI perpecii
y = bO + b1X .

PiBHSIHHSL TIpeAcTaBiisie cOOOI0 MapaMeTpUYHE PIBHSAHHSA MNpsAMOI, TOMY Ha
riomuHl X0y BuOipKoBid ¢yHKIIT mapHOi JiHIAHOT perpecii BiAmoBigae BUOIpKOBa
(emmipuyHa ) mpsiMa perpecii.

JInst OLHIOBAHHS MapaMeTpiB BUOIPKOBOI MOJIE€Nl BUKOPUCTOBYIOTHCA Pi3HI
METOJY, TaKl SIK: METOJ MOMEHTIB, METOJI HaWMEHIIWX KBaJpaTiB, METO]I
MaKCUMAaJIbHOI ~ MpaBAOMOAIOHOCTI Ta  1HIN. Jlo HaWOUIbII  MPOCTHX 1
PO3MOBCIOJKEHUX METOAIB BIJHOCUTHCS IIMPOKO BIIOMUNA METOJ HAWMEHIITNX
KBaJpaTiB, SKMA CTAHOBUTH OCHOBY pErpeciifHOro aHamildy. B mpuHIumi mei meron
MOE 3aCTOCOBYBAaTHCSA I OLIHIOBAaHHS TapaMmeTpiB  OyJb-IKUX JIHIAHUX
€KOHOMETPUYHUX Mojeneil. Aje pe3ybTaT 3aCTOCYBaHHS I[bOTO METONY 3aJeKHUTh
BiJl TOTO, UM 33J0BOJIbHSIE EKOHOMETPUYHA MOJIENh YCIM MPUIYIICHHSIM KIaCUYHOTO
JIHIMHOTO perpecifHoro aHamizy, 4u Hi. KO0 MoJelb 3aJ0BOJIBHSE YyCIM
MPUNYIIEHHAM KJIACHYHOTO JIHIHHOTO perpeciiiHoro aHaiizy, TO BOHA € MO CYTI
OaratodaktopHoro (a00 OJHO(DAKTOPHOI) KIACUYHOK PErpeciiiHO0 MOJEI. Y
bOMY BHUIAJKYy JIJIsl OLIHIOBaHHS ii mapamMeTpiB MOXKe KOPEKTHO 3aCTOCOBYBATHUCS

OJIHOKPOKOBa Tporieaypa Merony HaiiMenmmx kBaapaTiB (IMHK) i1 orpumani npu
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IbOMY OI[IHKM MapaMmeTpiB MojeNi OyayTh HaWKpalIUMH Cepel YCIX MOKJIMBHX.
Skimo x s MOJAENi MOPYIIYEThCS X04a O OJHE 3 TOJOKEHb KJIACUYHOI JIHIAHOT
perpecii Taka MOJCb HAa3MBAETHCS y3araJbHCHOK MOJCIUIIO 1 IS OIIHIOBAHHS 11
napaMeTpiB 3aCTOCOBYIOTHCS 1HIIN OLIbII €(heKTUBHI METO/IH.

B ocnoBi Mmerogy MHK 7nexuTh mpuHIMI MiHIMI3aIlli CyMU KBapaTiB
3QJIMIIKIB MoJiedi. Peaizaliist IbOTO MPUHIIUITY Ja€ MOKJIMBICTb OTPUMATH CUCTEMY

HOpMaJIbHUX PIBHSHB:
na, +2.x,a, =2,
2.X,8, +ZXi2al =2XY,
PR EDNT inz inyi

B paniii cuctemMi M — KUIBKICTh CIIOCTEPEXEHb, ', | —

BEJIMYMHU, $IKI MOXHA pO3paxyBaTH HAa OCHOBI BHXIJHUX CIOCTEPEKEHb HaJ

3MIHHUMH 1 . 3BIIKH

_ _ Xy—-X*y Cov(x,
%= y-ax, 4= s

ne Cov(X,y) — 1e 3milana aucrepcis, a

Var(X) — aucrepcist pakTOPHOT O3HAKH.

Po3B’s13aB11u cructeMy HOpMalbHUX PIBHSHB, OJIEP)KHUMO OIIIHKH HEB1JOMMX

2

napameTpiB Mol % d, )

Y=4,+&4X

_ Xy—-x*y Cov(x,y)
X2 — X? var(x)

ne Cov(X,y) — e 3Milana aucrepcis, a
Var(x) — aucrepcist pakTopHOT 03HAKH.
JlocToBipHICTh MOOYI0BaHOT €KOHOMETPUYHOI MOJIETI MOKHA TIEPEBIPUTH,
KOPUCTYIOUHCH €JIeMEHTaMHt JucIiepciiinoro anamisy. [lepir 3a Bce ciig po3paxyBaru

3aJIMIIKH MOJEl ! Yi )7,
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Ta 3HAWTH X AUCTIEPCIIO:

7€ M— KUIbKICTh 3MIHHHMX Mojeni (Mm=2).

Saj =0y ﬂ

HEOOXITHO BU3HAYUTH CTAHIAPTHY MOMHJIKY KOKHOTO TapameTpa mozem. B
i hopMyJll XapaKTEepU3ye BIAMOBIIHUM JiarOHAIIBHUN €IEMEHT MaTPHIll MOMHIOK
(MaTpu1ll, 0OEpHEHO1 40 MAaTPULIl CUCTEMU HOPMAJIbHUX PIBHSHB).

JIO OCHOBHUX WPHUMYLIEHb KIACMYHOTO JIHIHHOTO PErpeciiHoro aHamizy

HaJeXaTh HACTYIHI yMOBH ['ayca-MapkoBa .

1. Mamemamuuyne cnodi6aHHs CMOXACMUYHOI CKIAO080I MOOeNi OOpPIBHIOE

HYII0 OJIS1 BCIX CHOCMEPENCEHD .
M(g;)=0,i=12,...,n

[lepiiie mpUMyIIeHHs CTBEPKYE 1110, HEBPaxXOBaHI y MOJIEN 1 TOMY BiHECEH1

0 CTOXacCTUYHOI CKJIaA0BOi € (DaKTOpM HE BIUIMBAIOTh CHUCTEMAaTHYHO HAa
MaTe€MaTUYHE CIOMIBAaHHS 3aJIEKHOI 3MIHHOI V.Y NPOTUIICKHOMY K BUIAJKY ICHYE
CUCTEMATUYHUI BIUIMB Ha 3aJIeKHY 3MIHHY 1 JO MOJEJl HE BBEJCHO BCI OCHOBHI
MOSICHIOIOY1 3MIHHI.

2. 'omockedacmuunicme.

[le o3Hauae, 110 qUCIIEPCIS CTOXACTUYHOI CKJIAJIOBOI Y BCIX CIOCTEPEKEHHSIX

MMOBUHHA OYTU OJHAKOBOIO
var(g;)=c2 =const,i=12,...,n

3. Biocymuicmeb agmoxopensiyii 3a1umuiKis.
Ile 03Hauae, 1O 3HAYCHHS &;,(i=1n) BEKTOpa CTOXACTHUHOT CKIaT0BOT Mozeri

MOBHHHI OyTH HE3aJeXH1 MK COO00

COV(Si,Sj)ZO,ZU]}I |¢J
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Jpyre i Tpere mnpunymieHHsS nepeadadaroTb BIACYTHICTb aBTOKOPEISLIl

3aNMUIIKIB (3aJIEKHICTh MK 3aJMIIKaMU y BHOIPI) 1 TOMOCKEAACTUYHICTh MOJIENI
(cTamicTte Jgucnepcii 3anuiKiB). BiacyTHICTH aBTOKOpENSIiM 3alMIIKIB /A€
MOMKJIUBICTh BHUBYATH TUTBKM CHUCTEMAaTHYHHA BIUIMB HE3AJICKHUX 3MIHHUX Ha
sasiexkHy. Cranmicth Jaucnepcii 3adumkiB  (TOMOCKEAACTHYHICTb) Ja€  IMiJCTaBU
BBa)XaTH BCl 3HAYCHHS 3ajJie’KHOT 3MIHHOI Y;, SKi BIIHOCITBCA JIO PIZHUX
CHIOCTEPEKEHb OJTHAKOBO BAXKJIMBUMU MPU OLIIHIOBAHH] TapaMeTPiB MOJIEII.
4.Hezanedxcni (NOACHIOIOYY) 3MIHHI He NO8 S3AHI I3 CMOXACMUYHOIO CKAAO0BOIO

Mooell :

COV(Si,in)ZO U1 i=1,2,...,n;j=1,2,...,m

S5.Mampuys cnocmepesicenb X He € CMOXACMUYHOTO.

[’siTe mpunylleHHs O3HAayae€, IO IMOSCHIOOYl 3MIHHI MOJENl YTBOPIOIOTh
JHIAHO HE3aJICKHY CHCTEMY BEKTOPIB, BHACIHIJIOK YOTO MATPHUIIS CIIOCTEPEKEHb 3a

He3aJICKHUMHU 3MIHHIUMHU MOJICII Ma€e TTOBHUM paHr 1 det(X'X) =0.

6.Biocymuicmos mynemukoaiapHocmi .

He3zasnexxHi 3M1HHI MOJIeINi HE TIOBUHHI OYTH MYJIbTUKOJIIHEAPHUMH, TOOTO MIXK
HAMU HE TIOBUHHO ICHYBaTH JIHIAHOTO (YHKIIOHAJIBHOTO abo TICHOTO
KopeJsiiiitHoro 3B’ s3ky. Ciij 3a3HA4YUTH, 110 JaHE MPUITYIICHHS Ma€ MICIe TiUIbKU
1u1st 6aratoakTopHOI perpecii.

7.Bunaokosa eenuvyuna & ,i=12,...,n MaAc HOPMATbHUU 3AKOH DPO3NOOINY 3

mamemamuyHum cnooisanuim O i cmanorw Oucnepciero:
2
g~ N(O, Gg) .

[Ticns cnenudikaiii MoAenl BHUHHMKA€E TUTAHHS: Kl OI[IHKK O1JIbII TOYHI,
KopekTHi? Haibunbin nommpenuii MeTo ] BUSHAUYCHHS OIIHOK IMapaMeTpiB PiBHSIHHS €
meroa HaiiMmenmux kBajapaTiB(MHK). Cytp #ioro mosnsirae B MiHIMI3allli KBaJpaTiB
BIIXWJICHh EMIIIPUYHUX 3HAYCHb PE3yJbTaTHUBHOI O3HAKM Y BiJl TCOPETUYHUX

(3HaliIeHUX 3a PIBHSHHSIM perpecii) 3Ha4eHpb ¥ !

Y E* =D (y-¥)* > min

21



3a MHK piBHsIHHS O1LIiHIOBAaHHOT JIiHIT perpecii Mae BUTIIS Y = a, + &,X,
Jie a, - BUIbHUI YJieH PIBHSHHS, HAWYACTII HE Ma€ EKOHOMIYHOTO 3MICTY;
a, - KoedilieHT perpecii, KU MOKa3ye HACKUIBKU OIMHUIL BJIIACHOTO

BUMIpY 3MIHUTBHCS pe3yJbTaTUBHA O3HAKa MpHU 30UIbIIEHH] (aKTOpHOI O3HAKK Ha 1

BJIACHOTO BUMIpY.

Jlyis mo3HayeHHs] BUOIPKOBHUX XapaKTEPUCTUK B €KOHOMETPIi 3aCTOCOBYIOTHCS
CBO1 ITO3HAYEHHS , SIK1 BIIPI3HIIOTHCS 1HKOIM BiJ] MPUMHSTUX B CTATUCTHIIIL.

JIns OWIHKM TICHOTHM 3B’SI3KYy MIXK O3HAaKaMH BHUKOPHCTOBYIOTHCS TaKi
Koe(DilieHTH:

Jliniiinuii koedimienT kopensii [lipcona:

3 Cov(x,Y) B
" Warey s Nary)

XapaKTepu3ye HaIpsM 1 CUITy 3B’ 13Ky (3a mkanoro Yemmoka).

r<i

g =VUQ) o pra,
Var(y)
2=y :
ne Var(y)==—"—-— JUCTIEPCist TEOPETUYHUX 3HA4YeHb (TOSCHEHA
n
JUCIIepCis),

—\2
Var(y) = Z(J/Ty) - 3arajibHa JUCIIepCis.

R*> XapaKTepU3ye YacTKy Bapiallii pe3yJIbTaTUBHOT O3HAKH, KA 3aJICIKUTh BiJ|
Bapialii paKTOpHOI 03HAKH MPU JIHIHHOMY PIBHSIHHI perpecii.
Jlnst mepeBipKM  3HAYMMOCTI TMapaMeTpiB BUKOPUCTOBYIOTH t — kpurepii

CrplofieHTa, $Ki JI03BOJISIIOTH TaKOXX NOOYyAyBaTH JOBIpYl IHTEpPBAIU (PYHKII]

perpecii.

( may | DT g (DA
0 Var(E) ‘ Var(E)

~\2
Var(E) = Z(y—y) - TUCTIEPCis BiIXUJICHD.
n
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Take nosnauenns t,, sK t% MOSICHIOETBCS THM, 10 t-po3noain Ct’ioeHTa €

CUMETPUYHHM PO3MOJAUIOM 1 KPUTHYHA OOJACTh AJII HBOTO CKIAJA€ThCS 3 JIBOX

(dbparMeHTiB, MEXI1 SIKUX 33J1al0ThCSI KBAaHTHIIEM % . 'Y camiii ke Tabnuill t-po3noAiTy

Cr’rogeHTa KpUTHYHE 3HAYE€HHA t,, CIi4 BUOMpATH [UIsl 3HAYEHHS O TIpU

Kp

JBOCTOPOHHBOMY TECTi 1 ISl 3HAYCHHS % - IS OJHOCTOPOHHBOTO. OCKUIBKH

PO3paxyHKOB1 3HAUCHHS 3HAYEHHS MOXXYTh OyTH SK MOJATHHUMH TaK 1 BiJl €EMHHMH,
CJiJ] OpIEHTYBATHCS HA JBOCTOPOHHIN TECT HA 3HAYUMICTb.

ITopiBHiONOYM (DAaKTHYHI 3HAYECHHS f, 1 f, 3 KPUTHYHUMH, IO 3HAXOUATHCA B

>t -

CIIELiabHUX TaOJMIAX, BU3HAYAEMO THIIOBICTH IapaMeTpiB. SKmo 7, >7..
napameTpu Tumnosi. JloBipui IHTEpBaIU JJiA MapaMeTpiB Ma€ Takuil BUTIST (TpU
3aJlaHOMY PI1BHI JIOBIpH):

o, =a,rt_*o,

1 s Kpum

Jlnst mepeBipKH 1CTOTHOCTI 3B’SI3KYy MIXK O3HaKaMH BHUKOPHUCTOBYIOTh F —

AV R’ -
kputepid dimepa F = T *%, AKINO F > F,,
— m —

3B’SI30K 1CTOTHHH.

um 9

JUis  yCyHEHHS MOXJIMBOTO BIUIMBY PI3HUX OJMHMIIL BHUMIPY O3HaK
BUKOPUCTOBYIOTh CTaHAApTU30BaHy (opMy MoJeni, KOJM 3MiHHI 3aMIHIOIOTHCS
CTaHJApTU30BaHHI 3MiHHI, a TIapaMeTpu PIBHAHHSI — Ha S — KOeQIli€HTH, SKi

XapaKTepU3yITh 3MIHY 03HAK B CEPEIHbOKBAAPATUYHUX BIAXUICHHSX.

Ilpuxnao .1. Ha ocHOB1 JaHUX MPO po3apiOHUI TOBApOOOIT 1 JOXOAU HACCICHHS
nmoOylyBaT €KOHOMETPUYHY MOJENb po3ApiOHOro ToBapooOiry. Jlatu 3araiabHy
XapaKTePUCTHUKY JOCTOBIPHOCTI MOJIEJII Ta 3pOOUTH BUCHOBKH.

Buxiani gani Ta exeMeHTapH1 NEPETBOPEHHS UX JAaHUX JJIS MOOYI0BH MO
HaBeJleHi B Ta0m. 1.1.

Po3B’si3aHHs:
1. InenTudikyemo 3MiHHI:
y — po3apiOHUI TOBApoOOIr (3ajie’kHa 3MIHHA);,

X — JIOXOJIM HaceJIeHHs (He3aJie)KHa 3MIHHA).
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Taomung 1.1

D N I R A oo R A N Ee il I N T
1 17 18 324 306 16.67 -6.5 -5 42.25 325 0.33 | 0.1089 25
2 18 20 400 360 18.31 -4.5 -4 20.25 18.0 -0.31 | 0.0961 16
3 19 21 441 399 19.31 -3.5 -3 12.25 10.5 -0.13 | 0.0169 9
5 21 24 576 504 21.59 -0.5 -1 0.25 0.5 -0.59 | 0.3481 1
6 23 25 625 575 22.41 0.5 1 0.25 0.5 0.59 | 0.3481 1
7 24 27 729 648 24.05 2.5 2 6.25 5.0 -0.05 | 0.0125 4
8 25 28 784 700 24.87 3.5 3 12.25 10.5 0.13 | 0.0169 9
9 26 29 841 754 25.69 4.5 4 20.25 18.0 0.31 | 0.0961 16
10 27 31 961 837 27.33 6.5 5 42.25 325 -0.33 | 0.1089 25
x 220 | 245 | 6165 | 5523 X X X 162.5 133 X 1.145 110

2. Hexaii cienmoikartis moaeni y=f(X) +& BH3HAYaeThCA JIHIHHOW (YHKIIEI; BOHA
Ma€ TaKuid BUTIISIL;

y=a,+ax+e,
ne a,,d, — mapaMeTpu MOJEI;

U — CTOXAaCTHYHA CKJIaJ0Ba, 3aJIUIIKH.

3. Ouinumo mnapamerpu moxemi Y =d,+d, X 3a meromom MHK. [lns usoro

3QIUIIEMO CUCTEMY HOPMAJILHUX PiBHSHE:
ndo +Z.Xid1 :Zyl- (lzlan):
1 l
in&o+zxizdzzxiyi (i=1,l’l);
i i i

N = 10 — KITBKICTh CIOCTEPEKEHD.

[lifcTaBUMO B IO CHCTEMY BEIMYMHH N, Y. X, . Vi lez > x; Y, fKi
j i i i

1

pO3paxoBaHi Ha OCHOBI BUXIAHMX JaHux Tao6u. 1.1; Tomi cucrema HaOyjae Takoro
BUTJISTY:
{1061O + 2453, =220
245a, + 61653, =5523.
Po3B’spKeMo 1110 CUCTEMY BiTHOCHO HEBIJJOMUX MapaMeTpiB &g | a;.

EKOHOMeTpI/IIIHa MOICJIb 3aIlIUIICTHCA TaK:

N

Y =191+0,82x -

4. Po3paxyemo aucnepcii 3aj1eKH01 3MIHHOT Ta 3aJTUIIKIB:
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, =(y;-y)° 110

o= i ==——=122;
n—1 d
2 Ui
ot A g
n—2 8
5. BuzHaunmo koedilieHTH JeTepMiHaIliil Ta KOPEsIii:
_oi_l22-014
R= =122 %%

R=/R’= /0,99 =0,994

Ockiabku KOS(DIMIEHT AeTepMiHAaLIi R2 = 0,994, ue cBimuuts, moO Bapiaris
obcsary poszapioHoro ToBapoobiry Ha 99,4% BuU3HAYAE€THCS Bapiali€lo TO0XOIIB

HacesneHHs. Koeogimient kopemsnii R=0,994 xapakrepusye TiCHHN 3B’S30K MiX

MU COILIAJIbHO-€KOHOMIYHMMM MOKa3HUKaMH. BennuuHu R2 i R nmus MapHOi
€KOHOMETPHUYHOT MOJIET CBIYATh MPO ii JOCTOBIPHICTb, SKIIO BOHU HAOIMKAIOTHCS
710 OJVHUITI.

6. BusHaummo cTaHmapTHI MOMMJIIKH OI[IHOK TMapamMeTpiB MOJIeJi, BPaxOBYIOUYHU

JUCIIEPCIIO 3JIUIIIKIB;

5= oo =~/0.14%379 =/0,53 =0,73

S5 = Jor¥e, =V 0:14%0,006=/0,0008 =0,028

[TopiBHSIEMO CTaHIAPTHI TMOMMJIKH OIIIHOK TMapamMeTpiB MOJEl 3 BEIUYHUHOIO
[IUX OLIHOK. B pe3ynbpTaTi BU3HAYMMO, IO CTAaHIAApTHA MOMUJIKA OI[IHKU MapameTpa
a, cranoButh 3,4% abconroTHOrOo 3HaveHHs Iiel oninku(0,82), mo cBiMYUTH MPO
HE3MINICHICTh JIaHO1 OIIHKK mapamerpa mojeni. CTaHmapTHa TOMHIIKA OI[IHKH
napameTpa d, craHoBuTh 38% abcosroTHOrOo 3HaueHHs 1€l ominku (1,91), a me
o3HaYae, 10 JaHUH mapaMeTp MOXKE MAaTH 3MIMIEHHS, SIKE 3yMOBJTIOETHCS HEBEITMKOIO
CYKYMHIiCTIO criocTepexensb (N = 10).

7. BucuoBku. Exonomerpruna mozens ¥ =191+ 0,82.X KilbKiCHO OMHCYye 3B’S30K

PO31pIOHOTO TOBAPOOOIry 1 JOXOA1B HACEJICHHS.

[Tapametrp a, =0,82 XapakTepu3ye TpaHHYHY BEIMYMHY BUTPAT HA KYIIBIIO
TOBapiB y PO3ApiOHINA TOPTIBII, KOJU JOXiJ 30UIBIIYETHCS HA OJUHUIIO, TOOTO MPHU

25



30UTBIIIEHH] JOXOAIB HA OJMHHMINIO 00CAT po3ApiOHOTO TOBapooOiry 3pocrae Ha 0,82
OJIMHUAIL.
Busnaunmo koedilieHT eJacTUYHOCTI PO3JIpIOHOTO TOBAPOOOITY 3aJIEKHO Bif

JI0OXOJIIB HACEJICHHS:

.y
Er= L —082: 2

1|~

=0,82:0,898=0,91 .

Ha ocHOBI KoedillieHTa €1acTUYHOCTI MOXHA CTBEP/KYBAaTH, IO TPH

30UTBINIEHH] TOXOIB HACEJIEHHS Ha OJIWH MPOIICHT PO3IPiOHUI TOBApOOOIT 3pocTe Ha
0,91%.

3aBaaHHd ISl CAMOCTIITHOI po00TH
3aBnanns 3.1. Ha ocHOBI gaHux 1o JeB’SITH Meranobazax mnoOyayBaTu
€KOHOMETPUYHY MOJIEJb, SIKa XapaKTepu3ye 3aJeKHICTh MK BUTpaTamMu 00Iry Ta
BaHTa)x0000poToM. [IpoaHamizyBatu [OCTOBIPHICTH MOJAENI Ta ii MapaMmeTpis.

3poOuTH eKOHOMIYHI BUCHOBKU. BuxinHi qani HaBeneHi B Tadn. 1.2 — 1.4,

Tabmuus 1.2 Ta6muis 1.3 Tabnuus 1.4
N Burparu Banraxo- N | Burpatm BanTaxo- N Burpatn | Banraxo-
n/n 00iry obopor n/m 00iry obopoTt n/mn 00iry oboport
1 2,7 15,6 1 2,6 16,9 1 29 14,1
2 3,0 15,3 2 2,9 16,1 2 2,.6 17,2
3 2,8 14,9 3 2,7 15,0 3 2,8 17,1
4 2,9 15,1 4 2,5 18,0 4 2,7 17,8
5 2,6 16,1 5 2,7 17,2 5 2,7 16,2
6 2,5 16,7 6 2,6 17,1 6 29 17,2
7 2,8 15,4 7 2,7 16,4 7 2,4 16,8
8 2,6 17,1 8 2,6 16,7 8 2,9 14,8
9 2,5 16,8 9 2,8 16,9 9 2,3 19,6
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Tema 4. MHoOXKUHHA JTiHIHHA MOJEJIb

CKIamHICTh  COIIATIbHO-EKOHOMIYHHUX SIBUI TPHBOJUTH 110 HEOOXiTHOCTI
BKJIFOUEHHSI B MOJIeNIb O6aratbox ¢akTopiB. Haluacriie BUKOPUCTOBYIOTHCS JIIHINHI
PIBHSIHHSI MHOKMHHOI perpecii ams N pakTopiB

Yy=a,+ax +a,x,+..+a,x, +E,

ne a,,a,,..,a,- 4YaCTKOBI KOe(PIIIEHTH perpecii, Kl MOKa3ylTh SIK B CEPEAHBOMY
3MIHUTBCS pe3yJbTaTHUBHA 3MiHHA MpH 301IbIIEHHI 1-01 (pakTopHOI O03HAKW Ha |
BJIACHOTO BHUMIpPY, 32 YMOBH, 110 peiliTa PakTopiB 3aTUIIAIOTHCS HE3MIHHUMM.

O1iHKM TapamMeTpiB 3arajbHOi €KOHOMETPUYHOI MOJIeNli MOBHHHI MaTH Taki
81ACMUBOCMI:

1) He3MIIIEHOCTI,

2) 0OrpyHTOBAHOCTI;

3) ehexTUBHOCTI;

4) iHBapi1aHTHOCTI.

Orrinka mapaMmeTpa Mojieni 0yie HeamiuyeHor, KOMU TOTPUMYETHCS PIBHICTD:

M(A)=A.

SKmo 1 piBHICTE HE JOTPUMYETHCH, TO DPI3HULA M( 121) — A= Ha3HUBaETHCA
3MIIICHHSIM OI[IHKH.

Ouinka mapamerpa mofeni Oyae obepynmosaroro, SKIIO TPU 3aJaHiil Maiii
sennunHi € >0 cnpaseMBe BiHOIIEHHS:
lim P {|d-4 <& |=1.
n—>C

A

Ouinku A napamerpis A Ha3sUBAIOTLCH eghexmuenumy, KOIMA BOHU MalOTh

HalMEHIIly AUCIIEPCitO.

Sxmo ¢yrkuis g ( 121) Binnosinae ¢pyukuii g(A4) , To ouinku A apamerpiB

A € inBapianTHHMY.
IcHye nexinbka MeTonIB MOOYIOBM "HaWKpailoi' JiHIHHOI perpecii, HalOUIbII
HOLIUPEHNMU CEPEN SIKUX €:
1) MeTox ycix MOKITUBUX PETpecii ;

2) METOJ1 IOKPOKOBOI perpecii ;
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3) METOJ BUKITFOUECHb .
1) Memoo ycix moociusux pezpeciti

Meton yciX MOXIMUBHX perpecii — ICTOPUYHO NEPIIMK MeToa MNOoOYI0BHU
THIAHAX PErpeciiHuX Mojeiel 1 HaWOIIbIn TPOMI3AKUN cepen ycix meTomiB. [aes
METO/y ToJiArae y MOOyJAOBI MHOXXHUHHM PETrpeciiHuX pIBHSHb, SKI MICTATh YCI
MOKJIMBI KOMOIHAIII1 ITonepeHbo BiAiOpaHuX (akTopiB, 1 y HOPIBHAHHI IUX PIBHSHb
3a TPHOMA KPHUTEpisAMH : KoedirieHToM meTepMiHarii R?, CTaHAAPTHOIO TTOXHOKOIO
6, 1 kputepieM Memoysa C,. ¥V 3aranbHOMy BHIAJAKY JUId M BiaiOpaHUX (pakToOpiB
(MOACHIOIYMX 3MIHHUX) MOHA 1oOyayBatn 2™ piBHAHB perpecii i BUKOHAaTH iX
MOPIBHSHHS.

[ToOynoBa 1 aHam3 yCiX MOXKJIMBUX PETPECITHUX PIBHSIHB € JOBOJII TPOMI3JIKA 1
HEHaJliHa TIpolleaypa, TOMY IIell METOJ] PEKOMEHIYEThCS BUKOPHUCTOBYBATH MPU

HEBEJIMKIN KIJIBKOCTI B1JIIOpaHuX (PaKTOpiB.
2) Memoo nokpokoeoi pezpecii

[le#ti meTonm € HAWMOUIMPEHINIMM HA TMPAKTUIN 1 OLIBII E€KOHOMHUM Y
MOPIBHSHHI 3 MOMNEpeaHiM. [nes Meroay mojsrae y MOCIIJOBHOMY BKIIFOUEHHI [0
Mozeni (akTopiB (MOSICHIOIOUMX 3MIHHUX) JI0 THX TP, MOKU MOJENIb HE CTaHe
3a10BUTBHOIO0. [lopsiiok BKIIFOUEHHSI (DaKTOPIB 0 MOJENI BUOMPAETHCS HA OCHOBI
3HaUY€Hb KOE(IIIEHTIB MAPHOI KOPEJSIii MK TMOSICHIOIOUUMHU 1 3aJIEKHOIO0 3MIHHOIO
Mozeli. AJITOPUTM METOAY MOKPOKOBOI KOpeJsilii MOXKHA IMOJATH Yy HACTYITHOMY
BUTJISL :

1. Po3paxoByeTbes Kopesiiiina MaTpuilst I 1Jis yCiX 3MIHHUX MOJENI, 5Kl
MJIAHYETHCS BKITIOYUTH 10 MOJICIII.

2. CnoyaTky 3 KOpENsIiAHOI MaTpulll BUOMPAETHCA 1 BKIIOYAETHCSA 10
Mojeni To akTop xj,(j=1,_m), SKOMY Y KOpEJSLINHIA MaTpulll BiATOBIIAE
HANOUIBIINI 32 MOTyJIeM KOe(]ilieHT mapHOi KOPesLii 3 3aJIeKHOI0 3MIHHOT MOJIEN1
y (mexaihi me Oyne 3MIHHA X;). bBynyeTbcs perpeciiiHe piBHSHHS 3 OJIHIEIO
HE3QJICKHOI 3MIHHOIO Y=by+b;X; 1 1O HBOTO OOYHMCITIOETHCS KOE(DIIMEHT

aetrepminanii. [Ticast Iboro mepeBipseThCS UM 3HAUMMA 1151 3MIHHA 32 KOe(ilI€EHTOM
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AeTepMiHalii 1 32 4yacTkoBUM F- kputepieM. SIKiio Hi, TO mpuiiMaeMo y =y 1 IpoIiec
MOOYZIOBH MOJIETI TIPUMTHHSIETHCS. KO TaK, TO MEPEXOAUMO J0 HACTYMTHOTO KPOKY
3.

3. Ha ocHoOBI aHamizy KoOpensiiiiHOT MaTpuIll cepell THX IOSCHIOIOUUX
3MIHHUX, [0 3aJUIIMINCH, ITyKA€EMO HOBY 3MIHHY, sIKa Ma€ HAMOUTBIITUI 32 MOTyJIEM
KoeIIIEHT KOopedmii 3y 1 BKIYaeMo 1i 10 Mojae (Hexal 1ie Oyae 3MiHHa Xj) .

4. BynyeThcst HOBe piBHSHHS perpecii :

y =bg +byx; +byx,

i 18 HBOrO pO3PAXoBYEThCs 3BMYAlHMIT R%i oriHeHmit R?koedimieHT
JeTepMiHaIlli. AHaNI3Ye€ThCSl 3MIHA IMX MOKA3HUKIB y MOPIBHSHHI 3 MOMNEPETHBOIO
mozemto. [loTiM po3paxoByroThCss 4yacTkoOBI F- kputepii s KoxkHOTO Qakropa.
Cepen Hux 0OMpaeThCs HaAWMEHINIE 3HAYCHHS 1 MOPIBHIOETHCSA 13 3a37ajerijib
oOpaHUM KpUTHYHUM 3HayeHHsM F - kxputepiro. B 3amexHoCTi Bii pe3yabTaTiB
MEepeBIpKU J0JlaHa Ha I[bOMY KpoIlll 3MiHHa a00 3aJHIIA€ThCAd y Mojeni, ado
BIIKHUIA€THCS.

5. [Ticnst bOrO MOJIEINb TIEPEPAXOBYETHCS B 3aJIEKHOCTI Bif GaKTOPIB, SKi

SUIMIIAINACH 1 3IHCHIOETHCS TIEPEXiT 10 KPOKY 3.

[Tporiec moOy10BM MOJENi 3a HABEACHUM aJITOPUTMOM MPHUIHHSIETHCS, SIKIIO
KOJIHUM (PaKTOp, 110 3HAXOAUTHCS Y IOTOYHOMY PIBHSHHI , HE BJAETHCS BUKITIOYUTH,

a HOBUI MPETEHJICHT Ha BKJIIOUEHHS HE BIAMOBIAa€ YaCTKOBOMY F - KpuTepiro.
3). Memoo sukniouens

MeTon BUKIIOUEHb i€ y 3BOPOTHOMY TOPSAAKY IOPIBHAHO 3 METOAOM
MTOKPOKOBOI perpecii 1 € TaKOX JOCUTh MOLIMPEHUM. 3arajllbHU aaropuT™M METOY
CKJIQJIAETHCS 3 5 KPOKIB.

1. Bynyerbcst piBHSAHHS perpecii, sike BKJIIOYae BCl BiaiOpaHi Qaxropu .
Sxmo nonepeaHbo Oyno BiaiOpaHo m GakTopiB , TO BUXiJHE 0a30Be PIBHSHHA Mae
BUIJIS

)7=b0+blxl+b2X2+...+mem .
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2. Jlns  koxHoro  (Qakropa  (IOSCHIOOYOI  3MIHHOI) X J-,(jzl,_m)
0OYHUCITIOETHCS 3HAUCHHS YacTKoBoro F- kpurepito.

3. Cepen po3paxoBaHMX 3HA4€Hb 4acTKOBOTO F- kpurtepito BHOMpaeTbCs
HaliMeHIle Fmin 1 mOpIBHIOETBCS 13 3a37asieTiib 0OpaHUM KPUTUYHUM 3HAYCHHSM
posnoairy dimepa Fxp .

4. Sxmo Fmin < Fxp , To BiANOBIAHUN (DAKTOP BUKIIIOUAETHCS 3 PIBHIHHSL.
[IpoBoUTHCS HOBUI PO3PAXYHOK PETPECIHHOrO PIBHSHHS BXKE 0€3 BHUKIIOYEHOTO
(akTopa 1 3A1MCHIOETBCS MEPEXi] 3HOBY 10 KPOKY 2.

5. Sxmo Fmin > Fxp , To perpeciiine piBHSIHHS 3aJUIIA€ThCs 0€3 3MiH.

[Ipu po3srasal MeroaiB moOyAOBH 3arajibHOI JIIHIMHOI €KOHOMETPUYHOI MOJIENI
OyJM BUKOpPHCTaHI TaKl HOBI MOHATTS 1 CTATUCTUYHI MOKA3HMKH, K YaCTKOBUU F —
KpUTEpid ,0lIHEHUH KoeIIlieHT aeTepMiHallii ,Kopessiiitna matpuisi. Po3riasaeMo
11 HOKA3HUKH O1IbII JE€TATIbHIIIIE.

OfHMUM 3 TOJIOBHUX MUTaHb OyJb-SKOIO0 METOAY MOOyn0BU OararoakTopHOI
perpeciiiHoi MOJIeNl € MUTaHHS BU3HAYCHHS CYTTEBOCTI BIUIMBY Ha 3aJICKHY 3MIHHY Y
okpeMux (paktopiB. Taky OILIHKY MO>KHa 3pOOUTH 3 BUKOPUCTAHHSIM F- cTtaTuctuku
Ha OCHOBI 4acTkoBoro F- kputepito dimepa. 3micT yacTkoBoro F- kpurtepiro
PO3TISTHEMO Ha HACTYITHOMY TIPUKIIAI.

Kopensmiitna  maTpuist  J03BOJISIE  OIIHUTH  UIUIBHICTH  JIIHIAHOTO
KOPEJISIIHOTO 3B'SI3KY MK 3aJIEKHOIO0 3MIHHOIO MOJEINI 1 OKpeMUMH (PaKTOpamH, a
TaKOX MDK OKPEMHUMH HE3aJIeKHUMHU 3MIHHUMHU. Y 3arajJlbHOMYy BHIMAJKy BOHa
npejcTaBisie  co0OI0 KBaJpaTHY CHMETPUUHY MATpPULIO, €JeMEHTaMH SIKOi €
Koe(DIil[ieHTH TapHOi KOpesslli MDK 3aJeKHOI0 3MIHHOIO MOJIeTl 1 KOXKHOIO
MOSICHIOIOYOI0 3MIHHOKO, @ TakKoX KOe(IIIEHTH NapHOi KOpemsuii MiX CaMUMHU
MOSICHIOKOYMMH 3MIHHUMH MOJIENI.

JIst BUIMagKy M MOSICHIOIYMX 3MIHHUX KOpeJIsiiiiHa MaTpUIsl Ma€ HaCTyITHUN

BUTJISIT 1 CTPYKTYPY :
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f !

yy oy Ty T Ty
rxly rX1X1 erXZ h rxlxm

F=| Ny Toxg ox, 0 Tox, [dimr=(m+)x(m+1). (67)
r.me r.mel erXZ r.mem

JiaronanapH1 eneMeHTH MaTpuill r jopiBHIOOTH 1. Koedimientn mnapHoi

KOPEJIALT fyy  Ta Ty x, O0YHCITIOIOTHCS 32 BIIOMOIO (hOPMYIIOIO

[ToGynoBa OaraTtoakTOpHHX MOJeleH BIIOYBA€ThCS HAa OCHOBI IOKPOKOBOI
perpecii. B KoMII'IOTEpHUX MakeTax BHUKOPHUCTOBYIOTHCS TaKi OCHOBHI MPOLEAYpH
MTOKPOKOBOTO  B1I0OOpY: IMOCHIZIOBHOTO TpUEAHAHHS perpecopiB  ((pakTOpHUX
3MIHHHUX ), IPUETHAHHS — BUJIyYEHHS Ta [1OCJIIJOBHOTO BUITyUYEHHS PETPECOPIB.

HalinpocTimmMy €KOHOMETPUYHHUMH MOJEIISIMU € BUPOOHWYl (PYHKIIT; SKi
MarOTh BUTJISL:

Y = AK“L’V , ne

Y — o0csr BUIyCKY NMPOYKIIIi;

K — kamiTanbHi BUTPATH;

L — BuTparu nparii;

V — BUIIQAKOBHUH YJIEH;

A — gncnoBuit mapamerp;

a 1 f# - KOeIUIEHTH €JaCTUYHOCTI BUITYCKY 3a KaIMITaJIOM 1 Mpalero, He3aJIeKHI
MIK c00O0I0.

Oxpemum Bunaakom € Bupoonmnda ¢ynkiis Koo6a-/[yrnaca, komu o+ =1

Y=FKL".

BupobHuui  QyHKIIi OpUBOAATH 0 JIHIKHOTO BHUIVISAY 3a JOMOMOIOIO
norapuMyBaHHS:

logY =logA+alogK + Blog L +logl,

Je a 1 f XapaKTepPU3YIOThCS K €JIEMEHTH eTaCTUYHOCTI
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[Mpuxnan 4.1. [loOyayBaTu eKOHOMETPHUUHY MOJAENb, SIKa XapaKTepusye
3aJIEKHICTh MDK BUTpaTaMU Ha XapuyBaHHs, 3arallbHUMU 3aTpaTaMd Ta CKJIaJ0M
ciM’i Ha OCHOBI JaHMX, HaBeAeHux Yy TaoOu. 2.1. IlpoanamizyBaTh 3B’SI30K,

BU3HAYCHUI HA OCHOBI TOOY0BAaHOT MOJIETI.

Taomug 2.1
Noenm/mm ButpaTtu Ha xapuyBaHHS 3aranpHi 3aTpaTh Cknan cim’i

1 2 3 4

1 20 45 1,5
2 32 75 1,6
3 48 125 1,9
4 65 223 1,8
3) 45 92 3,4
6 64 146 3,6
7 79 227 3,5
8 104 358 9,5
9 68 135 5,4
10 93 218 5,4
11 117 331 5,3
12 145 490 8,5
13 91 175 8,3
14 131 205 8,1
15 167 468 7,3
16 195 749 8,4

Po3B’si3anHs:

1. InentudikyemMo 3MIHHI MOJEI:
Y — BuTpaty Ha XapuyBaHHs (3aJIe)KHA 3MIHHA);
X{— 3aranbHi BUTpaTy (He3a/Ie)KHA 3MIHHA);
Xo— po3mip ciM’i (He3asexHa 3MiHHA);
U — 3anumky (CTOXacTUYHA CKJIaI0Ba).

3aranbHUM BUTIIST MOJIENI:
Y=1(X,,X,,u) .
2. CneundikyeMo Mojienb, TOOTO B TaHOMY BHUMAJAKy BU3HAYMMO ii aHATITHYHY

bopmy:
Y:a0+a1X1+a2X2+u;

Y=a, +d, X, +d, X>.
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3. OuinuMo mnapameTpu Mojemi Ha ocHoBl Mmetony IMHK, nonepenuwo
BUCYHYBIIIM TilOTE3y, IO BCI YOTHUPH TMEPEIyMOBH [UIsI MOTO 3aCTOCYBaHHS
JTOTpUMaHI.

Omnepatop omiaoBanHs Ha ocHOBI | MHK:

~ -1
A=(X"X)" X'Y.
V maHomy omeparopi MaTpuis X XapakTE€PU3ye BCi HE3AIEXkKHI 3MiHHI MOIET.

OCKUIbKH €KOHOMETPUYHA MOJCITh MAa€ BUIBHHUM YJIeH do, I SIKOTO BCl X; = 1, To

Matpuiio X Tpeda JOMOBHUTH MEPIIMM CTOBIIIEM, B SKOMY BCi LIICTHAAUATE YJICHIB
€ omuuuisgMu. X '— MaTpuis, TpaHCIIOHOBaHa 10 Mmartpuili X, a Bekrtop Y —
BEKTOP 3aJI€KHOI 3MiHHOI.

Takum wwmnOM, d, =9,596; a, =0,1837; 4, = 6,854. 3BiacuM eKOHO-MeTpHUYHA
MO/IENIb MA€ BUTILAL;

Y=9,596+0,1837.X,+6,854.X,.

A

4. BuzHauuMO pO3paxyHKOBI 3HAYEHHs 3aJIeKHOI 3MIHHOI Y Ha OCHOBI Mojenl,

I1JICTABUBIIN B HEl 3HAYCHHs He3allexHuX 3MiHHUX X, Ta X, . IloTiM BiiHIMEMO

pO3paxyHKOB1 3HaU€HHA Y BiJ pakTUYHUX Y, B pe3yJbTaTi OTPUMAEMO 3AJTUIIKU:

u=Y-Y.Bciui pO3paxyHKH HaBe/IeHI B Ta0m. 2.2.

TabOmuis 2.2
Ne Y u u’ Y-Y (v-Y )2
m/m
1 28,1424 -8,1424 66,2979 —71,5000 5112,2500
2 34,3382 -2,3382 5,4673 -59,5000 3540,2500
3 45,5785 2,4215 5,8637 -43,5000 1892,2500
4 63,9961 1,0039 1,0077 —26,5000 702,2500
5 49,7976 —4,7976 23,0169 -46,5000 2162,2500
6 61,0872 2,9128 8,4843 —27,5000 756,2500
7 75,2802 3,7198 13,8372 -12,5000 156,2500
8 113,0501 -9,0501 81,9051 12,5000 156,2500
9 71,4035 -3,4035 11,5837 —23,5000 552,2500
10 86,6492 6,3508 40,3332 1,5000 2,2500
11 106,7200 10,2800 105,6793 23,5000 650,2500
12 157,8576 -12,8576 165,3171 53,5000 2862,2500
13 98,6267 —7,6267 58,1665 -0,5000 0,2500
14 121,1347 9,8653 97,3237 39,5000 1560,2500
15 145,5920 21,4080 458,3011 75,5000 5700,2500
16 204,7461 -9,7461 94,9859 103,5000 10712,2500
Bcerworo 0,0000 1237,5704 36518,0000

5. Po3paxyemo aucrepcii 3aIMIKiB Ta 3aIeKHOT 3MIHHOT Y !
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o5 =29,303 ;
o5, =0,0003787 ;
o} =1,95043834

[HI11 eeMeHTH JlaHOi MaTpUIll BU3HAYaAIOTh PiBEHb KOBapialii MK OIlIHKaMU
napaMeTpiB MOJICIII.

7. 3HaiiIeMo CTaHJaPTHI IIOMUJIKH OI[IHOK TTapaMeTpiB:

io= 05, =+/29.303 =5413 ;
4= Joh =+/0,0003787 =0.01946 ;

4,= 04, =+/1,95043834 =1,39658 .

[TopiBHSEMO CTaHIApPTHI MOMMJIKH OIIIHOK IMapaMeTpiB MOJEl 3 BEIUYHHOIO

OoIiHKM. Tak, CHIBBIAHOIICHHS CTaHAAPTHOI MOMMJIKM i aOCOTIOTHOTO 3HAYEHHS
napameTpa d, cTaHoBuUTh 56% , mapamerpa d, — 10,6%, mapamerpa d, —
[TobynoBa 6ararodakTopHUx Mojieiel BiIOYBa€ThCS HA OCHOBI TOKPOKOBOI perpecii.
B komMm’roTepHMX TMakeTax BHUKOPHUCTOBYIOTBCS Taki OCHOBHI TpOLEAypH
MMOKPOKOBOTO  B1I0OpPY: TMOCHIZIOBHOIO MpUEIHAHHS perpecopiB  ((hakTOpHUX
3MIHHHUX ), IPUETHAHHS — BUJIYYCHHS Ta MOCIIJOBHOTO BIUTYUEHHS PETrPECOpiB.
[lepmie i1 Tpere CHIBBIIHOLIEHHS CBIAYaTh MPO Te, IO OLIHKH MapaMmeTpiB

Mozem d, 1 d, MOXYTb MaTH 3MIIICHHS, a JPyre CIIBBIIHOMICHHS MiATBEPIKYE
HE3MIIICHICTh OLIIHKYU TapaMmeTpa d,.

8. Jlamo 3MiCTOBHE TITyMaueHHs MapaMeTpiB MOJIEIII.

Ominka mapamerpa d, XapaKTepu3ye TpaHUYHY 3MiHY BEJIIMYMHM BHUTpAT Ha

XapuyBaHHS 3aJIEKHO BiJ 3MIHM 3arajbHUX 3aTpaT Ha OUHUIN0. T00TO, SIKIIO
3arajbHl 3aTpaTd CIM’1 3pOCTYTh Ha OJMHUITIO, TO BUTPATH HAa XapuyBaHHS B HHUX
30utbmIaThes Ha 0,18 oguHuIll npyu HE3MIHHOMY CKJIaji CiM’i.

Ominka mapameTpa @, XapakTepu3ye TpaHWYHE 3pOCTaHHS BUTPAT Ha

XapuyBaHHs Tpu 30UIbIIEHHI ciM’1 Ha OJHOTO wieHa. Tak, SKIIO CKiIang CciM’i
30araTuThCs 1€ OJIHMM UICHOM, TO BUTpATU Ha XapuyBaHHS 3pOCTyTh Ha 6,854

OJIMHUIII TIPX HE3MIHHIN BEJTUYUHI JJOXOTY.
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3aBIaHHA IS CAMOCTIITHOI podoTH

3amanas 2.1. [loOymyBaTd €KOHOMETPUYHY MOJEIb, IO XapaKTEPHU3YE
3QJIEKHICTh MK BUTpaTaMH 00iry, o0CsIroM BaHTa)K0000pOTy Ta (hOHIOMICTKICTIO
0a3u. Bu3HAUUTH CTaHIApTHI MOMWJIKU TapaMmerpiB. JlaTu 3MIiCTOBHE TIyMaueHHS

B3a€MO3B’s3Ky. BuxinHi nani HaBeneHi B Ta0m. 2.3-24.

Taomurs 2.3 Taomurg 2.4
N Butpatu | BanTtaxo- donyno- N Butpatun | Bantaxo- donmo-
/1 000poT MICTKICTb /1 000poT MICTKICTb
1 2,72 15,6 106,3 1 2,58 15,1 120,0
2 3,04 13,5 128,5 2 2,64 16,1 118,4
3 2,84 15,3 118,0 3 2,52 16,7 108,4
4 2,89 14,9 121,2 4 2,75 15,4 110,0
5 2,58 15,1 120,0 5 2,63 17,1 105,9
6 2,64 16,1 118,4 6 2,48 16,8 117,7
7 2,52 16,7 108,4 7 2,62 16,9 97,5
8 2,75 15,4 110,0 8 2,88 16,1 113,7
9 2,63 17,1 105,9 9 2,68 15,0 122,3

Tema 5. MyJabTHKOJIiIHEAPHICTH
VY nonepenHix Temax po3rIAIaIucs eKOHOMETPUYHI MOENI, K1 Oy yBanucs Ha
OCHOBI NPUIYLIEHb KJIACHYHOI JHIAHOI perpecii. Ilapamerpu nux Mopenei, ski
omiHoBamucs Ha ocHoBl MHK, BHacaioOK BUKOHAaHHS IIUX MPHUIYIICHb Ml
BnactuBocti BLUE — omiHok, a cami mozeni mo cyri Oyiud KIaCUYHUMHU
perpeciiHiMH MOJICIISIMHU.
MynbTUKOIIIHEAPHICTh — SBUIIE, MPU SIKOMY M1k (PAaKTOPHHUMH O3HAKaMH 1CHYE

3B’A30K OJM3BKHI 10 QYHKIIIOHANBHOTO (rx,x; —1).

[Ipu pBodakTOpHIN MomeNi Uil OIIIHKA HAsIBHOCTI MYJIBTHKOJIIHEAPHOCTI
JNOCTaTHbO po3paxyBaTu MapHUn JTHIAHANA Koe(DILieHT KOPEJISIII.

ITpnbararodaxropHiii MoAenl BUCOKI KoedimieHTn Kopensami (rx,x; > 0,8) - 10CTaTH,

ajie He HeOOXiJHAa YMOBA HasIBHOCTI MYJIbTUKOIIHEAPHOCTI.
O3Haku MyJbTUKOIIHEAPHOCTI
1. Sxmo cepen mapHUX KOEQIIIEHTIB KOPEAIli He3aJeKHUX 3MIHHUX € TaKl,

PIBEHb SIKUX HAOIMKAETHCS a00 MOPIBHIOE MHOXKHHHOMY KOE(IIIEHTY KOPEJSIIii, TO
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1€ CBITYUTH MPO MOXJIHMBICTh ICHYBaHHSI MYJIbTHKOJIHEAapHOCTI. [Hpopmarliio mnpo
MapHy 3aJIeKHICTh MOXKE JIaTH CUMETpUYHA MAaTPUIls KOoe(]ilieHTIB MapHOi KOpeIsIIii,

a00 KopeJsIii HyJbOBOTO MOPSJIKY:

rx.x, x.x. x.xs - TXXg
X, X, XX, TXoXs 0 TXoXk
r= rX}X] VX3X2 VX3X3 rX3XK
FXeX: TXkXo TXkX5 0 TXgXk

Ane gkmo B Mozeni ¢irypye OuIblle JBOX HE3AIC)KHMX 3MIHHMX, BHBUYCHHS
MUTaHHA PO MYJIbTUKOJIIHEAPHICTh HE MOXKEe 0OMEXYyBaTUCh 1HGOpPMAIII€TO, 1110 Ja€
s MaTpULs. SIBUIE MyJIbTUKOIIHEAPHOCTI HI B IKOMY pa3l HE 3BOJUTHCS TUIBKH JI0
1ICHYBaHHS TTApHOT KOPEJALIl MK HE3AJIC)KHUMH 3MIHHUMU.

binbmr  3arampHa  mepeBipka — nependavyae  BU3HAUEHHS ~— BU3HAYHUKA
(merepminanTa) Matpuul I, SKH Ha3UBAETHCS JETEPMIHAHTOM KOPEJSIIl 1
H03Ha‘{a€TBCH‘I"‘. UucnoBl 3HAUYEHHS JAETEpMIHAHTA KOpPEsLli 3HAaXOJAThCS Ha
MHOKHHI: ‘r‘ € [O,l].

2. Sxmo ‘r‘ =0, TO ICHye MOBHAa MYJIbTUKOIIHEAPHICTh, SKIIO ‘r‘ =1—
MYJIbTUKOJIIHEAPHICTh BIACYTHSA, YUM OJIMKYE ‘r‘ 70 HyJsl, TUM TIEBHIIIE MOKHA

CTBEP/KYBaTH, M0 MIXK HE3AJICKHUMU 3MIHHUMU ICHYE MYJIbTUKOIIHEAPHICTD.

Hes3Baxkarouu Ha TC, IO HAa YHCJIOBC 3HAYCHHA ‘I"‘ BIIJIMBAc z[chepciH HC3aJICKHUX

3MIHHHMX, IIed TIOKa3HMK MO)XKHa BBa)XaTH TOYKOBOIO  MIPOK  TICHOTH
MYJIbTUKOIIHEAPHOCTI.

3. SIkio B €eKOHOMETPHYHIM MOJIET OJep>KaHO Majie 3HAYCHHS MapameTpa (g,
Ip¥ BUCOKOMY DiBHI KoeilieHta aerepMinaiii i npu upomy F-xpurepiit cyrreBo
BI/IPI3HAETHCS BiJl HYJIS, TO 11€ TAKOXK CBIIYUTH MPO HASABHICTh MYJIbTUKOJIHEAPHOCTI.

4, Skmo koedilieHT AeTepMiHALIT Rz, 0 PO3paxOBaHHUM JIJII PETPeCciiiHuX
3aJICKHOCTEH MK OJHICI0 HE3aJIC)KHOIO 3MIHHOIO Ta IHIIMMM, Ma€ 3HAUYCHHS, SKC
OJIM3bKE 1O OJUHUII, TO MOKHA TOBOPUTH PO HASIBHICTH MYJIbTUKOIIHEAPHOCTI.

5. Slkmo npu moOyA0BI EKOHOMETPUYHOI MOJIEJIl Ha OCHOBI IMTOKPOKOBOI perpecii
BKJIFOUEHHSI HOBOI HE3aJIEKHOI 3MIHHOI CYTTEBO 3MIHIOE OLIIHKY MapaMeTpiB MoJei

Ipyl HE3HAYHOMY MiABUIICHHI (a00 3HIKEHHI) KOEQIIEHTIB KOPEJAIii dYu
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JeTepMiHaIli, TO I 3MIHHA, OYEBHIIHO, 3HAXOJIUTHCS B JIHINHINA 3aJIEKHOCTI Bij
1HIIKX, SIK1 BBEJICHI B MOJICJIb PaHIIIIE.

Bci mi Meroan BUSBICHHS MYJIBTUKOJIHEAPHOCTI MalOTh OJUH 3arajbHHMA
HEJIOJIIK: JKOJIEH 13 HMX HE MPOBOAMUTH YITKOI MEXI MK THM, IO Tpeba BBaXKaTu
«CYTTEBOIO» MYJBTUKOJIHEAPHICTIO, sKy Tpeba BpaxoByBaTH, 1 THUM, KOJHU
MYJIbTUKOJIIHEAPHICTIO MOYKHA 3HEXTYBATH.

TakuM YHHOM TIPUPOJA MYJBTHKOJIHEAPHOCTI TOJIATAE Y HEMOXKIUBOCTI
CTATUCTUYHO OIIIHUTH 1 OOIPYHTYBATH BIUIMB KOKHOI IOSICHIOIOYOi 3MIHHOI Ha
3alIeKHY 3MIHY MOJeNi, IO ,B CBOIO uepry, poOUTh HEHAAIMHOI EKOHOMIYHY
IHTEpNPETaLIIO OLIHEHOIO PIBHSIHHS perpecii.

[le B cBOl uepry NOpuU3BOAWTH JIO0 HACTYIHUX HETAaTUBHUX MPAKTUYHUX
HACJIAKIB :

1. 306inblIeHHS IHTEPBAJIIB IOBIPY TApaAMETPIB MOJIEI .

2. CratucTiyHa HE3HAYMMICTh  OIIIHOK JEsAKUX TmapamMerpiB mojem. lle
MOB’A3aHO 13 3MEHIIECHHSIM t — CTATUCTUKHU IS JAEsSKUX MapaMmeTpiB. BHacmigok
IIbOTO 13 MOJIEJII MOXKYTh OYTH BHJIy4YEH1 3MiHHI, K1 32 €EKOHOMIYHUM 3MICTOM SIK pa3
CYTT€BO BIUTUBAIOTH HA 3aJICKHY 3MIHHY.

3. OuiHKM mapaMeTpiB CTalOTh YYTIIMBUMH JI0 PO3MIPY CTAaTUCTUYHOI BHOIPKH.
30UTBIIIEHHSI CYKYITHOCTI CIIOCTEPEKEHb BHACIIOK IBOTO 1HOJMI MOE MPUBECTH O
ICTOTHHMX 3MIH B OLIIHKax MapaMmeTpiB.

Takum 4KMHOM, MYJIBTUKOJIHEAPHICTh 3arajloM HEraTHMBHO BIUIMBA€ HA KUIBbKICHI
XapaKTEPUCTUKU EKOHOMETPUYHOI Mojeni, abo pobuth 1ii moOymoBy B3arali
HEMOXKJIMBOIO. BHACHIIOK 1IbOTO BaXXIIMBUM CTa€ MHUTAHHS TECTYBAaHHS HAsSBHOCTI

MYJIBTUKOIIHEAPHOCTI Y MOEII 1 BUITYYEeHHS Ti.

Anzopumm Deppapa—Inoodepa
HaiiGinpm moBHE MOCHIKEHHS MYJIBTUKOJIHEAPHOCTI MOXKHA 3IIACHUTH Ha
ocHoBl anroputmy ®eppapa—Inobepa. Lleit anroputM BKJIIOYAE TPU BHIU
CTAaTUCTUYHUX KPHUTEPiiB, Ha OCHOBI SIKUX TMEPEBIPIETHCA MYIbTHKOJIIHEAPHICTD

BCHOI'O MacCHBY HE3aEKHUX 3MIHHMX (7, Xi-KBaJapar); KOKHOI HE3AJIEKHOT 3MIHHOT
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3i BciMa Hesanexuumu 3minaumu (F-xpurepiit) i MyabTHKOIIHEAPHICTH KOMKHOI IApH

He3anexHuX 3MiHHEX (I-KpuTepiit).

Bei mi kputepii mpu MOpiBHSHHI 3 X KPUTHUYHMMHU 3HAYEHHSIMHU JAIOTh
MOJKJIUBICTh 3pPOOUTH KOHKPETHI BHCHOBKM BITHOCHO HAsBHOCTI YW BIJACYTHOCTI
MYJIbTUKOJIIHEAPHOCT] HE3aJCKHUX 3MIHHUX.

Onumemo anroputm deppapa—I nodepa.

Kpox 1. Crannaptusanis (HopMaizailisi) 3MIHHHX.
[To3HauMMO BEKTOpPH HE3AJEKHUX 3MIHHUX EKOHOMETPUYHOI MOJEINl Yepes3

X1,X,,X5,...,.X . EnemenTH CTaHIapTH30BaHUX BEKTOPIB PO3PAXYEMO 3a

hopmyIioro:
X —X
* Zk k
Xl == > °
I’ZGXk

ne N — 4ucio crocrepexens, (i=1,n);

M — ymcino He3aexHUX 3MinHNX, (k=1,m);
)?k — cepenns apudmeruuHa kK — 11 He3aJIEKHOI 3MIHHOI;
2 . k . . . .
Gy, — JMCIepCis K -1 He3aIeKHOI 3MIHHOI.
Kpoxk 2. 3HaxomkeHHs KOpesuiiHOT MaTpHILll (MAaTPULII MOMEHTIB CTaHJapTU30-
BAaHOI CUCTEMHU HOPMAJIbHUX PIBHSHb):
skt *
R=X X,
* .
ne X — MaTpulls CTaHAAPTU30BAHUX HE3AJIEKHUX 3MIHHUX;
*r . *
X — marpuld, TpaHCIIOHOBaHa 10 MaTpuii X .

Kpok 3. Pospaxynok F- xputepiis:

P ( D n—m

= (C — ,

k ke m—1

ne Cy — miaroHambHi enementH Matpuii C. ®akTuuni 3HayeHHs KpuTepiiB Fy

MOPIBHIOIOTLCA 3 TaOMUUHMMU npu n—m 1 m—1 crynenwsx csoGomu i piBHi
sHagymocti o. SIkmo Fy gaxr > Fraen . BiamoBinma K-ta Hesanexna 3sminna

MYJIbTUKOJIIHEApHA 3 1HIIMMH.
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KoeiuienT nerepminaii 151 KO’KHOT 3MIHHOT PO3PaXxOBYETHCS TAKUM YHMHOM:

R} -

Chk
Kpok 4. 3HaxoKeHHS 4YaCTKOBUX KOE(III€EHTIB KOPEJIALIIi:

_ ~Cy
rij = ,
Ver*e
ne Cj — emement marpuii C, mo saxomurecs B K-my psaxy i J-my crosrm,
k :1,_m, J :1,_m, Ckk 1 Cjj — AlaroHajbHi €IEMEHTH MATPUIIL C.
Kpox 5. Po3paxynok t kputepiis:
ki 2

DakTuyHi 3HAaUYeHHS KpuTepiiB lyj MOPIBHIOIOTHCA 3 TAOIMYHMMM HpU 71— M
cTyneHsax cBob6oau i piBHi 3HauymocTi o. AKIMO U gaxr > Tragn, Mk HesanexHHMU

sminHuME X 1 Xj iCHY€ MyJIbTHKOIIIHEapHICTh.

VY BuUMNaAKy BHUSBJICHHS HAsABHOCTI MYJbTHUKOJIHEAPHOCTI ICHYE MAEKILIbKa

MPOCTUX NUIAXIB ii ycyHeHHsI. OCHOBHUMU CEpeJl HUX € HACTYITHI.

1. Bunyyenns sminnoi (abo 3minHux) 3 modeni. Ilpm 1upomy 3 Mopemi
BWJIYYA€ThCA OJIHA 13 3MIHHMX KoOjdiHeapHoi mapu. Ciij 3a3HAyuTH, M0 TakKe
BUJIYYEHHSI 3MIHHUX MOXIJIMBE TUIBKUA Yy BHUIIQJKYy KOJIM 1€ HE CYNEpPEUYUTh JIOTILI
€KOHOMIYHUX 3B’SI3KIB. Y MPOTUJICKHOMY BUMAJKY 11€ MOXE MPU3BECTH 0 MOMUIIKU
cnenu@ikari.

2. 3mina aunanimuunoi popmu exonomempuunoi mooeni. IHOMI 3amMiHa OAHIET
¢dyHKLii perpecii 1HIIOW (HANPUKIAJ JIHIAHOI HEMIHINHOI0) , fAKIIO0 1€ He
CylepeuuTh  amnpiopHii  iHpopmauii, gae  3MOTy  YHUKHYTH  SBHILA
MYJIbTUKOJIIHEAPHOCTI.

3. 36invuennsn cnocmepedicedb. 3 TOUKU 30py TEOPii, MyJIbTUKOJIHEAPHICTh Ta
HEBEJIMKA KUIbKICTh CIIOCTEPEKEHb y BUOIPIII — II€ OJHA 1 Ta X mpobiema. Tomy

301TIbIIEHHS] CHOCTEPEKEHb y CTAaTHCTUYHINA BHUOIpIi a00 BUKOPUCTAHHS 1HIION
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CTaTHUCTUYHOI BUOIPKM MOXE YCyHYTH, a00 TmNpuUHAWMHI 3MEHIIUTH BILIUB

MYJIbTUKOIIHEAPHOCTI.

4. [lepemsopenns cmamucmuunux oanux. 11030yTHCS MYJIBTHKOJIIHEAPHOCTI
MOJKHA 1 IIJIIXOM HAaCTYIHUX MEPETBOPECHb BUXITHUX JAHUX CTOCOBHO IMOSICHIOFOYHMX
3MIHHUX :

a) 3aMICTh CaMHX JaHUX y3ATH iXHI BIIXUJICHHS BiJ] CEPEIHIX;
0) 3aMiCTh a0COJIFOTHUX 3HAYCHB JAHUX B3SITH BIIHOCHI 3HAYEHHS

B) CTaHJApPTU3yBaTH 3MIHHI.

Ilpuknao 5.1. Ha cepeaHboMicsUHy 3apoOITHY IUIATy BIUIMBAE pAll (PaKTOPIB.
Bunuinmo ceped HUX NOPOAYKTUBHICTH THpail, (OHAOMICTKICTb Ta KOE(IIEHT
IMHHOCTI poboyoi cunu. []o6 moOymyBaTu €KOHOMETPUYHY MOJENb 3apOo0iTHOI
IJIaTH BiJ HaBEJACHUX YMHHUKIB Ha OCHOBI METOJy HaWMEHIIMX KBaApaTiB, Tpeda
MEePEeKOHATUCh, M0 MPOAYKTHUBHICTH TMpalli, (QOHIOMICTKICTH Ta KOe(DIilieHT
TJTMHHOCTI pOO0YOT CHJIH SIK HE3aJIeXKH1 3MIHHI — HE MYJIbTUKOJIIHEApHI.

BuxigHi nani HaBeaeH1 B Ta0i. 4.1.

Tabmuus 5.1
Homep niexa | IlpoaykTHBHICTH mpaili, ®DOHIOMICTKICTb, KoeimieHT mIMHHOCTI
MJIH.TPH./ JIFO]I. I'PH./TPH. pobouoi cuu, %

1 32 0,59 10,5

2 29 0,43 15,5

3 30 0,70 13,5

4 31 0,61 9,5

5 25 0,51 2,5

6 34 0,51 15

7 29 0,65 17,5

8 24 0,43 14,5

9 20 0,51 14,5

10 35 0,92 75

Po3B’s13anHa

Hopwmamizaris 3MiHHHEX.

[To3dHauMMO BEKTOpHM HE3AICKHUX 3MIHHMX — MPOAYKTUBHOCTI mMpalii,
(hOHIOMICTKOCTI, KOe(DIIIEHTIB TUIMHHOCTI po00YO0i CHJIM — Yepe3 BIAMOBIIHO Xj,

X3, X3. EnemenTu cTanmapTu3oBaHUX BEKTOPIB po3paxyemMo 3a GopMyIIor:
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ne N — KiIbKicTh crioctepeskens, 71=10 ;

M — 4YUCII0 HE3ANMEKHUX 3MIHHUX, M=3

X, — cepenHs apupMeTudHa BeKTopa X, ;

2 . . ..
Gy, — AUCIEPCIA 3MIHHOT X .

2 X,

Z:L:ﬁ: 28.7;
n 10
S X
X, 2 _ 5,86 — 0,586:
n
X
_ ~i5 139
Xa= 10

B 1abmn. 4.2 HaBeneH1 BC1 pO3paxXyHKH MO CTaHJIApTU3AIlll HE3AIEKHUX 3MIHHUX

X1, Xy, X3 3TiZiHO 3 HABEJIEHUM CITiBBiIHOIICHHSM.

Tabmums 4.2
XX XX —xl(r 7" Y Y 1 x X
X=X | Xy = X Xy = X, (XiZ_XZ) (Xiz—Xz) (Xi3—X3) Xa 2 3
33 0004 | 34 10,89 0,000015 11,56 0,2487 | 0,0091 | —0,2518
03 0,156 16 0,09 0,024336 2,56 00226 | —0,2531 | 0,1185
13 0114 | -04 1,69 0,012996 0,16 0,0979 | 0,2580 | —0,0296
23 0024 | —44 5,29 0,000576 19,36 01733 | 0,0543 | -0,3258
37 0,076 96 13,09 0,005776 92,16 | —0,2788 | —0,1720 | 0,7108
53 0,076 | -14 23,09 0,005776 1,96 0,3994 | —0,1720 | —0,1037
03 0,064 35 10,09 0,004095 12,95 00226 | 0,1448 | 0,2666
4.7 0,156 06 22,09 0,024336 036 | 03542 | —0,3531 | 0,0444
8.7 0,076 06 75,69 0,005776 036 | —0,6556 | —0,1720 | 0,0444
43 033 | 64 14,49 0,111556 40,95 03240 | 0,7559 | —0,4739
> 17,1 0,19524 182,4
Jlucriepcii K0>KHOT He3aJIe)KHOT 3MIHHOT MAarOTh TaKi 3HAUCHHS:
10 —,
) Zi(‘szl - Xl) 176.1
Oy =5 = =17,61;
1
n 10
10 —
;2T X)T 050
o, == = =0,0195 ;
2
n 10
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10 _

2
E(XI:S _X3) ~ 182,4
n 10

Tonmi 3HaMEHHWK IS CTaHAApPTH3allii KOXKHOI He3alnekHoi 3MiHHOI Oyze

=18,24 .

2
GX3_

OPiBHIOBATH:
i Xi: /nok,=+/10-19,57 =/195,7 =1327 ;
s X2t \Jnok,=+/10-0,0217 =./0,217 =0,44 ;
a1a X3! [nok,=+/10-20,27 =./202,7 =13,51 .

3HaxX0KEHHS KopessmiiHoi Marpuiti R :
R=X"X",

ne X — MaTpHIs TPAHCIIOHOBaHa 10 MaTpuili X "

KoskeH enemMeHT 1€l MaTpuLll XapaKTepU3ye TICHOTY 3B 3Ky OJIHI€T HE3AIEHKHOI
3MIHHO] 3 1HII010. OCKIJIBKH JIIarOHANIbHI €IEMEHTH XapaKTEPU3yIOTh TICHOTY 3B’SI3KY
KOKHO1 He3aJIeKHOT 3MIHHOT 3 €0 CaMOI0 3MIHHOIO, TO BOHHU JOPIBHIOIOTH OJIUHUIII.

Inmi enemenTr Marpuii R TpakTyroThes Tak:

Fey, = 0,494,
Foy =—0551 ;
Foy =—0517

TOOTO BOHU € MapHUMH KOE(ILIEHTaMU KOpENsii He3alleKHUX 3MIHHUX. Ha oCHOBI
MX Koe(ilicHTiB MOKHa 3pOOMTH BHCHOBOK, IO Mix 3miHHUMHE X1, Xo, X3 icHye
3B’A30K. AJie UM MOXHA CTBEpPIKYBaTH, IO 1€ 3B’SI30K € SBUIIEM
MYJIbTUKOJIIHEAPHOCTI 1 BIH HETaTUBHO BIUIMBATUME HA OI[IHKY €KOHOMETPUYHOI
Moeni?

[I1o6 BiAMOBICTH HA II€ 3aNUTaHHA, TpeOa MPOJTOBKUTH PO3B’SI3aHHS HA OCHOBI
anroputMmy deppapa—Inodepa 1 B pe3ynbTaTi 3HAUTH CTATUCTUYHI KPUTEPI1i OIIHKH
MYJIbTUKOJIIHEAPHOCTI.

3HaiiIeMO MaTpHIIO, 00epHEHY 10 MaTpuIl R :
C=R"' =(X*’ X*)_l;
BuxopucroByroun miaronanbHi emementu wmarpuni C, pospaxyemo F-

KpUTepIi:
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n—m 7
— 1) — = —1- =200 ;
Fi= (¢;,— 1 " (1,572 1)2 ,

n—m 7
— -1) — = -DH— =172 ;
Fa= (¢ ) m—1 (1,492 1)2 >

n—m 7
= 1) — =(1,620-1)- =2,17 .
Fi= (¢;; =1 m—1 (1, )2

IIpu piBHi 3Hauymocti o = 0,05 1 cTymeHsx csobomu v,
KpUTHYHE (TaOJUYHE) 3HAYCHHSI KpUTepio F = 4,74 .

q€p€3 TC, 10 E daxT <F Talm

F; Gakr <F Tabiy
F; ¢axr < F Tab

TO ’KOJIHA 13 HE3AJIC)KHUX 3MIHHMX HE MYJIbTUKOJIIHEAPHA 3 IBOMA 1HIITUMHU.
[Ilo6 BU3HAYMTH HASABHICTH NOMAPHOI MYJBTHKOIIHEAPHOCTI, MPOJOBKUMO
PO3paxyHOK 1 mepereMo 10 KpoKy 6.

PospaxyemMo uacTkoBi KOe(DIIIEHTH KOpEJsAllli, BUKOPUCTABIIN EJIEMEHTH
marpuni C':

e 0,448 0.293 :
Vi3 = - =Y, )
23 Jenc,  A1.572:1,492

—c, _ —0634 o
2T Jeness A1572-1,620 T

—c, _  -0524 0337
Va = Jewon 14921620

YacTkoBl KOe(]IllIEHTH KOPEJALii XapakTepu3yloTh TICHOTY 3B’SI3Ky MK JIBOMa
3MIHHUMU 332 YMOBH, 1110 TPETS HE BIUIMBAE HA 1I€H 3B’ SI30K.

[TopiBHSABIIN YaCTKOBI KOC(IIIEHTH KOPEINAIIl 3 TApHUMHU, SKI HABEACHI BUIIIE,

MO>KHA TIOMITHTH, 110 YACTKOB1 KOE(III€EHTH 3HAYHO MEHIIe napHux. Lle

e pa3 MmiATBEPKYE, 0 Ha OCHOBI MapHUX KOEQIIIEHTIB KOPEIALll HE MOXKHA

3pOOUTH BUCHOBKH PO HASBHICThH UM BIJICYTHICTh MYJIbTUKOJIIHEAPHOCTI.
Busnaunmo - kpuTepii Ha OCHOBI 4YaCTKOBUX KOE(IIIEHTIB KOPEIIALIi:
]/']2.3 Vi —m 0,293‘\/ 7 .
= — = =0811;
N—r, A/ 1—0,0858

tl2
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_TiaNn—m 0,397

1146;
=2, 1-01521
P

EaNnTm_ O3NT o4y

=2, J1-0]156

Tabnuune 3HavyeHHs t- kpurepiro mpu N — M = 7 cTyneHsx cBoOOaM 1 piBHI
snauymocti o = 0,05 nopisaroe 1,89. Bcei uncnoni 3nauenns {- kpurepiis, 3HaIeHIX
JUIS. KOXKHOT TIapu 3MIHHUX, MEHIIE 3a iX TaOJM4YHE 3HaueHHs. 3BIJCM pPOOHUMO
BHCHOBOK, [0 BC1 MapH HE3AJICKHUX 3MIHHUX HE € MYJIbTUKOJIIHEAPHUMHU.

Takum YMHOM, HE3BaXXKAlOYM HA TE, MO0 MDK HE3aJeKHUMHU 3MIHHUMH, IO
JTOCHIKYIOThCSI, 1ICHY€ JiiHIifHA 3aJeXHICTh, aje BOHA HE € SBUIIEM
MYJIbTUKOJIIHEAPHOCTI 1 He OyJe HEraTMBHO BIUIMBATH Ha KUIBKICHI MapameTpu
€KOHOMETPHUYHOI MOJIEJII.

dxmo F- KpUTepil Oulbllle TAaOJIMYHOTO 3HAYEHHS, a 1€ 3HAYUTh, IO K-Ta
3MiHHA 3aJIeKUTh BIJl BCIX IHIIMX B MacHBl, TO HEOOXITHO BUPIIIYBAaTH MUTAHHS PO
il BUKJTIOUEHHS 3 TePeTiKy 3MIHHHX.

Slkmo 1yj - kpurepiit Ginbie Tabmruroro, To wsi napa 3minaux (K i j) TicHo
B3a€MOIIOB s13aHi. 3BiJICH, aHANI3yI0ud piBeHb 000X BumiB KputepiiB F'i t, MoxkHa
3po0OUTH OOTPYHTOBAHUI BUCHOBOK IPO T€, AKY 13 3MIHHUX HEOOX1THO BUKIIFOUUTH 13
JOCIIUKEHHS YW 3aMIHUTH 1HIIOK. AJie 3aMiHAa MAacHBY HE3QJIEKHUX 3MIHHUX
3aB/IM TOBUHHA Y3TOJKYBAaTUCh 13 €KOHOMIYHOIO JOIUIBHICTIO, 10 BHUILJIMBAE 3

METHU TOCIIHKEHHS.

3aBaaHHA 1JIsl CAMOCTIiiiHOT po6oTH

3aseoanna 5.1. Hexail Ha BUTpaTH 00Iry BIUIMBAIOTH: OOCST BaHTa)X0000pOTY,
3amacy MO BaHTaXX0000POTY Ta TPYAOMICTKICTH Horo oauHuill. 1106 moOyayBaTu
€KOHOMETPUYHY MOJIETb Ii€T 3a71eXHOCTI Ha ocHOBI MeTory 1 MHK, HeoOxinHO OyTH
BIICBHEHUM, 110 MDXK (PaKkTopamu BaHTa)KOOOOPOTY, 3amaciB Ta TPYAOMICTKOCTI HE
ICHy€e MyJbTUKOJIIHeapHOCTI. Tpeba JOCHITUTH HASBHICTh MYJIBTHKOJIIHEAPHOCTI MIXK
MU (pakTopaMu Ha OCHOBI JIaHMX, 110 HaBeeHI B Ta0n. 4.3 — 4.4,

JlaH1 KO>KHO1 TaOJuUIIl € OJHUM 13 BapiaHTIB 3aBaaHHsA 4.1.
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Tabomug 4.3 Tadonuis 4.4

No Bantaxko- | 3amacu | Tpymomict- Ne Banraxo- 3amacu Tpyno-
m/m obopoTt KIiCTh m/m oboport MICTKICTh
1 15,6 40,4 2,11 1 15,1 32,0 2,12
2 13,5 38,9 2,18 2 16,1 32,4 1,98
3 15,3 36,6 2,17 3 16,7 32,6 1,96
4 14,9 41,4 2,15 4 15,5 38,7 2,15
5 15,1 32,2 2,11 5 17,2 44,3 2,02
6 16,1 31,4 1,97 6 16,9 39,3 2,05
7 16,7 32,6 1,96 7 17,0 40,4 2,02
8 15,4 38,7 2,12 8 16,2 41,5 2,13
9 17,1 44,3 2,02 9 15,0 45,2 2,14
10 16,8 39,3 2,13 10 18,0 50,2 1,90

Tema 6. Y3araJbHeHUuil MeTO HAIMEHIIIMX KBA/APaTiB
OnHuM 3 OCHOBHHMX NPHUIYLIEHb KJIACUYHOI JIHIAHOI perpecii, AK€ J03BOJIsIE
KOPEKTHO 3aCTOCYBaTH /I OlliHIOBaHHs mapametpiB moaeni MHK, e npumnymienss
PO CTAJICTh JHUCIEPCii CTOXACTUYHOI CKJIAI0BOI &, TOOTO MPHUITYIIECHHS TIPO
TOMOCKEIACTUYHICTh CTOXACTHUYHOI CKJIaJ0BOI EKOHOMETPUYHOI MOJIENI.

B mnonepegHix Temax posrisaanacd KiIacHMYHA JIIHIMHA MOJENb, SKa Mae
BIJINOBIJIaTH YOTUPHbOM ymoBaM ["ayca — MapkoBa. OJTHUM 3 OCHOBHHUX MPHUITYIIIEHb €
MPUIYIIEHHS PO CTATICTh AUCTIEPCIH BUTIAAKOBOT BETUYHHM E, |

Var(E,) = o, = const.

IIs ymoBa BimOMa SK TOMOCKEIACTHUYHICTh, M0 O3Hayae ‘‘OJHAKOBE
po3kumanHs”’. [HIMMEU coBaMu, IMOBIPHICTH TOTO,I0 BenmunHa E mpuiiMe Oynb—
AK€ JoAaTHE (YW BiJ’€MHE 3HAYCHHS), OyJe OJHAKOBOI ISl BCIX OJWHUIIb
CHOCTEPEKEHHS, TOOTO AUCIEPCI 0 HE € PYHKIIEIO x; — 0y # f(X,,X,,... X,,;) -

Konu nopyuiyeTbcsi yMoBa CTaJIOCT1 AUCTIEPCIi:

Var(E,) = o, # const

Maemo chopaBy 3 TE€TEPOCKENATUYHOCTIO, IIO0 O3HA4Yae “‘HEOJHAKOBE
PO3KMIaHHA”. [HIIMMHU CIIOBaMU o7, = f(X;;,X,,...X,;) -

Akmo Mae Micie reTepoCKeNaTUYHICTh, TO OIiHKM, oTpuMaHi 3a MHK, €

Hee(PEKTUBHUMHM, a TOYHICTh OI[IHOK 3MEHIIYeThCS. [ eTepocKeqaTU4YHICTh CTae
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npo0JIeMOI0, KOJIM 3HAYEHHS 3MIHHUX B PIBHSHHI perpecii 3rayHo po3pi3HSIOTHCS B
PI3HUX CIIOCTepeKEeHHIX. BOoHa MOkKe BUHUKATH MIPH aHaJi31 JUHAMIUYHUX PSIIB.

BuzHnauuTu rerepockeaTUYHICTh MOYKIIMBO 32 JOIIOMOTOIO BIITMIOBIIHUX TECTIBO
panroBoi kopensmii Cmipmena, [ondenma-Ksanara, [neizepa  Tomo. Skmio
pe3ynbTaTH TECTIB H1TBEPKYIOTh HasIBHICTh reTepOCKeIaTUYHOCTI
BUKOPUCTOBYBaTH i ouiHku napameTrpiB MHK nenomninsHo. B manoMmy Bumanaky
MOTPIOHO CKOPHCTATHCS y3aralbHGHUM METOJ0M HaimeHmmx kBaapatie (YMHK),
akuii  OyB 3ampomnoHoBaHuid  A.EiTkeHoM, uisi  TpaHChOPMOBAHOI  MOJIETI.
TpanchopMoBaHy MOJI€]Ib OTPUMYEMO B Pe3yJIbTaTl IUICHHS BCiX CKJIAJIOBUX YaCTUH
JiHIMHOTO piBHSIHHA perpecii Ha o). s tpancdopmoBanoi moxeni 3a YMHK
OIlIHKA ¢, JOPIBHIOE:

o ZJixiyi _zjixi zjiyi

= ; ; : S
(Z.]i)(z.]ixiz) - (Zjixi)z
j, = %2 - BaroBi KOoe(iIlieHTH.
3arajpHui BUTJISA YMHK 3aMUCYETHCS TaKUM YUHOM:

ZjiE2 =2 5y —a—ax )? — min.

Bukopucranus B yMmoBax rerepockenatuyHocti MHK  mpuBoauts 110
30UTBIIIEHHST IHTEPBAJIIB JIOBIPU MapaMmeTpiB, 1, K HACHIIOK, t-ta F- kputepii maroTh
HETOYHI pe3ylbTaTH 33 PaXyHOK TOTr0, IO Var(a,) HAAMIPHO BEJIMKA.

HasBHICTP TeTepOoCKENACTHYHOCTI CHPUYUHSAE TOPYIICHHS BJIACTHBOCTEH
OIIIHOK TapaMeTpiB MOJIel mpu po3paxyHKy ix 3a metomaoM IMHK. Tomy 3apxau
BUHHMKA€ HEOOXINHICTh BHBYATH 1€ SBUINE, 1, SKIIO BOHO ICHYE, /IS OI[IHKA
napameTpiB MOJIe]l BUKOPUCTOBYBATH y3araJlbHCHU METOJ HAaWMEHITUX KBaJpaTiB
(meton EiiTkeHa).

JI71s1 BU3HAYEHHSI TeTePOCKEIACTUIHOCTI 3aCTOCOBYIOTHCSI HOTHUPU KPUTEPIi:
1) FKpHTepif/’I U,
2) mapamerpuununii Tect ['onpadensaa—KBanara;

3) nenapamerpuunuii rect ['onbadensaa—Ksannra;

4) tect 'neticepa.
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1. Kpumepiii |\
[le#i MeTon 3acCTOCOBYETHhCS B THUX BHMAJKaX, KOJM BHUXIJIHA CYKYITHICTb
CIIOCTEpPEKEHb JOCUTD BellhKa. Po3risiHeMo et anropurm.
Kpox 1. Buxinui nani 3anexHoi 3minnoi Y pozousatoteest Ha K rpyn (r=1,k)

3riHO 13 3MiHOKO piBHS BenMuuuHH Y.,

Kpox 2. Tlo KoxHi# TPyl JaHUX PO3PAXOBYETHCS CyMa KBaApaTiB BIIXUJICHD:
n
- T\2
S, =2, -y).
i=1

Kpox 3. Po3paxoByeTbcs cyma KBaJpaTiB BIIXWIEHb y LUIOMY IO BCii

CYKYITHOCTI CITOCTEPEKEHb:

MN‘

(yir _J_}r )2-

L

ny
S, = X
i=1 r=1

r

Kpox 4. O6UnCIIOEThCS TapaMeTp A

ne N — 3arajgpHa CYKYITHICTh CTIOCTEPEKCHB;
Ny — KUIBKICTh CIIOCTEPEIKEHB I-1 TpyIIN.
Kpok 5. Po3paxoByeTbcst KpUTEpIn L

u=—2Inx,

. . ) ) 2
AKkuil HabnmkeHo Oyne Bignosimatu posmominy X° Opu CTyIEHsX cBOOOIU k-1,

KOJIM JIUCIIEPCisl BCIX CIOCTEpEXeHb ofHOpiaHa. ToOTO, AKIIO 3HAYEHHS L MEHIIe

TaGIMIHOTO 3HAYEHHST X 1pu BUOpaHOMY piBHI J0BipH i cTyneHi cBo6oau K — 1, To
SIBUIIIE TETEPOCKETACTUIHOCTI BIJICYTHE.
Hlapamempuunuii mecm I onvogervoa—Keanoma
Komm cykynmHicTh crHocTepekeHb HEBEIHWKa, TO pO3TASHYyTHd Meronm 1

34aCTOCOBYBATH HCMOKIIMBO.
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Toni T'ompadensa 1 KBanar posrisHyad BHNANOK, Koo M (uu')= o x;, ,

TOOTO JIUCTEPCis 3JMIIKIB 3pOCTa€ MPOMOPIIINHO KBaApPaTy OJHIET 13 HE3aJICHKHUX

3MIHHUX MOJIENI:

Y=XA+u .

Bonu 3ampomonyBanu sl BUSBIEHHS HAsSBHOCTI T€TEPOCKETACTUYHOCTI
napaMeTpUYHUN TECT, B IKOMY Tpeba BUKOHATH HACTYITHI KPOKH.

Kpok 1. YnopsakyBaTH CIIOCTEPEKEHHS 3T1THO 3 BEIMYMHOIO €JIEMEHTIB
BEKTOpA X;.

Kpox 2. BigkuHytu C CIIOCTEpEKEHb, SKI OyAyTh 3HAXOJUTUCh Y LEHTPI
BekTOopa. Ha OCHOBI €KCIEepMMEHTANbHUX pO3pPaXxyHKIB aBTOPH BHpaxyBalH
ONTUMAJIbHI CIiBBIIHOIIEHHSI MK MMapaMeTpaMu C 1N, 1e # — KUIbKICTh €JIEMEHTIB
BEKTOpA X;.

c 4

no 15

Kpox 3. TlobynyBatu AB1I ekoHOMeTpu4H1 Mozeni Ha ocHoBl IMHK mo nBox
— n,—c
CTBOPEHUX CYKYIHOCTAX CIIOCTEPEKEHb (m, C% 3a YMOBH, IO (, %

MEPEBUIYE KiTBKICTh 3MIHHUX M.
Kpox 4. 3maiitu cymy KkBaapariB 3aiuimikiB 3a mepmoro (1) 1 apyroio (2)
Mogensix Sq 1 Ss.

S, = 44, , ne U, — 3ammku o mozei (1) ;
S, = U i, , e il,— 3amMmKy 1o Mozxei (2).
Kpok 5. Pospaxysaru kpurepiii R:

52
Y

SKUW TIPYU BUKOHAHHI TIMOTE3W MPO TOMOCKEIACTUYHICTH OyJe BIAMOBIIATH

F-posmoginy 3 (n,—c—2m) / , (n,—c—2m) / cryneHsmu cBobomu. Ile
2 2

R

03HAYae, M0 pO3paxoBaHe 3HAYCHHs R MOPIBHIOETHCS 3 TAOTUYHUM 3HAYCHHSIM
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F -xpurepito mpu crynensx cBoboau (n,—c—2m) / i (ny—c—2m) / i
2 2

BUOpaHomy piBHi g0Bipu. Skmo R < F' 5, , TO reTepoCcKeaacTUIHICTD BiJICYTHSL.
Henapamempuunuii mecm I'onvoghenvoa—Keanoma
lNomedensny 1 KBanar 3ampomoHyBaaum TakoXX JJIs  OIIHKK  HAsSBHOCTI
reTEePOCKEIACTUYHOCTI HenapamMeTpudHuit Tect. Llei TecT 6azyeThes Ha YKMCI MIKIB y
BEJIMYMHI 3QJIMILKIB IMICIIA YIOPSAKYBaHHS CIIOCTEPEKEHD 10 Xij.

Tecm I neticepa
[Ile oauH TecT AJiA MEPeBIPKU reTEPOCKENACTUYHOCTI 3ampornoHyBaB [neiicep:

pO3TJISiaTH  perpecito  a0CONMIOTHUX 3HAYEHBb 3aJTUIIKIB ‘ui, SK1 BIJIIOBIIAIOTh

perpecii HaiiMEHIIMX KBaJpaTiB sK [IEAKy (QYHKIIO BiX X;, Ae X; € Ti€0

HE3aJIe)KHOI0 3MIHHOIO, fAKa BiANOBimae 3MiHl jgucnepcii o). Jua 1mporo
BUKOPUCTOBYIOThCA TaKi BUIU (DYHKIIINA:
_ -
2) ‘u ‘_ao ta, x;
1 .
3) lu|=a, +a, x2 iTaL
PimieHHs mpo BiACYTHICTH T€TEPOCKENACTUYHOCTI 3AJIMINKIB MPUUMAETHCS Ha
OCHOBI CTaTHCTMYHOI 3HAUYYIIOCTI KoediuieHTiB @, i a,. IlepeBarn mporo Tecry

BU3HAYAIOTHCA  MOXJIMBICTIO  PO3PI3HATH  BUMNAQJAOK  YHUCTOI 1  3MIMIAHOI
reTepOCKeIaCTUYHOCTI. YMCTIM reTepoCKeTacTHYHOCTI BIAMOBIJAIOTH 3HAYCHHS
napametpis @, =0, q, #0; a smimaniit — a, #0, a, #0. 3azexHo Bix 1BOro

Tpeba KOPUCTYBATHCh PisHUMHU MaTpuisaMu S . Haramaemo, 1mo:
M (uu")= Gi{ S .
SIKIO TP €KOHOMETPHYHOMY MOJEIIOBAHHI JJIS MEBHMX BHXIJHUX JIaHHX

OyJie BUSIBIICHO SIBUIIIE T€TEPOCKEIACTUYHOCTI, TO OILIHKY MapaMeTpiB MOJIe1

TpeOa BUKOHYBaTH Ha OCHOBI y3araJJbHEHOTO METOJy HalMEHIIMX KBaJpaTiB.

Ornepatop OLIIHIOBAHHS IIMM METOJIOM 3aIlUIICThC:
~ —1 -1 _
A= (X'S" X) x'S'vy,

Jc
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M 0 O O -+ O

O » 0 0 - 0

S'=/0 0 A O -+ O

O 0 0 0 - A

B nmaHiif MaTpuIli 3ajie)KHO BiJ BUCYHYTOI TIITOTE3H:

abo 7»,~=L;
Xij
abo Kizl—zi
Xij
abo Ki:{ﬁi}'

[IporHo3 Ha OCHOBI E€KOHOMETPUYHOI MOJEINI, B SKId OLIHKa MapaMmeTpiB
BUKOHAHA y3arajJlLHEHUM METOJOM HaWMEHIIMX KBaJpaTiB, MOXKHA OTpUMAaTH Ha

OCHOBI TAKOTO CITIBBIIHOIIECHHS:

Y =X, A+W'V'U,

ne U — BEeKTOp 3aJMILKIB, SIKUWA BIJAMOBIJA€ OLIHII MMapaMeTpiB MOJEIl Ha OCHOBI
IMHK;

J¥' — TPAHCHOHOBAaHUI BEKTOp KOBapialiil MOTOYHMX 1 MPOTHO3HUX 3HAYEHBb

3aJIUIIKIB;

V_1=S_l, al = G%]S .

Ilpuknao 6.1. Hexait Tpeba mnoOyayBaTM €KOHOMETPUYHY MOJEb, sKa
XapaKTEPU3y€e 3aJICKHICTh 3a01aPKEHb B TOXOAIB HaceneHHs. J[ms moOymaoBH 1i€ei
MOJIeTIl BUKOPUCTOBYETHCS BHUXIJIHA CYKYIHICTh JlaHUX, SKa BKIo4yae 18
cnioctepexxenb. Li mani Ta po3paxyHKH Ha OCHOBI iX HaBeeH1 B Tabi. 5.1. Buxomsun
13 CyTHOCTI B3a€MO3B’SI3KYy BEJIMYMHU 3a0IMa/KEHb Ta JOXOIy HAaCEJeHHS, MO)KHA
NPUITYCTHTH, IO JHUCIEPCis 3alUIIKiB HE € TOCTIHHOK Ui  KOXKHOTO

CIIOCTEPEKEHHS, TOOTO TYyT MOXXE ICHYBATH SIBUIIE TeTepOCKeAACTUYHOCTI. Tomy,
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o0 NpaBWIBHO BHOpAaTH METOJ AJs OIIHKKM MapaMeTpiB Mojemi, HEoOXiIHO

HepeBipI/ITI/I, Y1 BJIaCTHBaA FCTGpOCKe,ZIaCTI/ILIHiCTL JJI HABCIACHUX BI/IXi,ZIHI/IX JaHUX.

Tabomuis 6.1

PIK 3210111&}2[/)!(8HH}1 )13?)1 X2 XY i} Y_ i} [Y_ i})z
1-i 1,36 13,8 190,44 18,768 1,1974 0,1626 0,0264
2-i 1,20 14,4 207,36 | 17,280 | 1,2016 | —-0,0016 | 0,0000025
3-it 1,08 15,0 225,00 | 16,200 | 1,2057 | -0,1257 0,0158
4-ii 1,20 15,6 n2 243,36 18,720 1,2098 | —0,0098 0,000096
5-i1 1,10 16,0 256,00 17,600 1,2126 | —-0,1126 0,0127
6-i 1,12 16,9 285,61 18,928 1,2188 | —0,0988 0,0098
7-i 1,41 17,7 313,29 24,957 1,2243 0,1857 0,0345
8-i 1,50 18,5

9-i 1,43 19,3

10-i1 1,59 20,5

11-i 1,90 21,7

12-i1 1,95 22,7 515,29 44,265 1,8401 0,1099 0,0121
13-i 1,82 23,6 556,96 | 42,925 | 1,9885 | -0,1685 0,0284
14-i1 2,04 24,7 610,09 50,388 2,1699 | -0,1299 0,0169
15-i1 2,53 26,1 nl 681,21 66,033 2,4008 0,1292 0,0167
16-i1 2,94 27,8 772,84 81,732 2,6811 0,2589 0,0670
17-i1 2,75 28,9 835,21 79,475 2,8625 | —0,1125 0,0127
18-i1 2,99 30,2 912,04 | 90,298 | 3,0769 | —0,0869 0,0076
Z 31,91 | 373,4

Tabmuis 6.2

Pik | 5 - /X Y y-7 (v-7) Y-Y (r-v)
1-i1 0,0725 0,9865 0,3735 0,1395 -0,4128 0,1704
2-i 0,0694 1,0542 0,1458 0,2126 -0,5728 0,3281
3-it 0,0667 1,1219 -0,0419 0,0176 -0,6928 0,4799
4-1 0,0641 1,1896 0,0104 0,0001 -0,5728 0,3281
5-i 0,0625 1,2347 -0,1347 0,0181 -0,6728 0,4527
6-it 0,0592 1,3362 -0,2162 0,0467 -0,6528 0,4261
7-i 0,0565 1,4265 -0,0165 0,0003 -0,3628 0,1316
8- 0,0541 1,5167 -0,0167 0,0003 -0,2728 0,0744
9-i1 0,0518 1,6069 -0,1769 0,0313 -0,3428 0,1175
10-i1 0,0488 1,7423 -0,1523 0,0232 -0,1828 0,0334
11-1i 0,0461 1,8777 0,0223 0,0005 0,1272 0,0162
12-i1 0,0441 1,9905 —0,0405 0,0016 0,1772 0,0314
13-i1 0,0424 2,0919 0,2719 0,0739 0,0472 0,0022
14-1i 0,0405 2,2161 -0,1761 0,0310 0,2672 0,0714
15-i1 0,0383 2,3739 0,1561 0,0244 0,7572 0,5734
16-i 0,0359 2,5657 0,3743 0,1401 1,1672 1,3624
17-i1 0,0346 2,6898 0,0602 0,0036 0,9772 0,9549
18- 0,0331 2,8365 0,1535 0,0236 1,2172 1,4816
> X X X 0,7884 X 7,0357

o1




B tabnuii gaHi BOOPSAKOBAHI 32 BEIMYMHOIO T0XOAY, TOYMHAIOYH B1Jl MEHIIIOTO
JI0 OLIBIIOTO 3HAYEHHS.
Po3B’s13aHHs
1. Inentudikarrist 3MiHHHX:
Y=1(X,u),
Y — 3ajexHa 3MiHHA (3a011a/PKSHHS);
X — He3ajexHa 3MiHHA (0X1]1);
U — cToxacTU4Ha CKJIaJI0Ba.
2. Cnenudikarriss Moedi:
Y=a,+a, X+u,

Y:&0+él\1X )

A

u=Y-Y .
3. BusHauuMo HasIBHICTh Te€TEpOCKENACTUYHOCTI. JIJIsI LBOrO 3acCTOCYEMO
anroputm [Nonbndensaa—KBanara. JlaHy CyKynmHICTh CLIOCTEPEKEHD

BIOPSAAKYEMO 10 X Bim MeHmoro m0 Oinpmioro 3HaueHHs. Bimmykyemo C

CIIOCTEPEKEHb, K1 3HAXOIATHCS B CEPEUH] CYKYITHOCTI:

n 15 18 15 1
Tonmi n,=n, =7.
3.1. Po3paxyeMO €KOHOMETPHYHY MOJAENb IS CYKYIIHOCTI 77, = 7 .

O1iHUMO KUTBKICHO MapamMeTpu mojeni Ha ocHoBi MHK.
ndo + a, Z X = Z Y
A A 2 __
do.x +d2.x"= 2.Xy

> x =109,4
>y =847
S x*=1721,06

> xy =132,453

740+109,44 =8 47 £109.4
109,44, +1721,064,=132,453 | *7
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765,84, +11968,364,=926,618
765,84,+12047,42a,=927,171

79,064,=0,553
4:=0,0069

7G0+109,4*0,0069 =8,47
740=8,47-0,7549
740="7,7151

4o =1,1022

A

Y =1,1022+0,0069 X — nepiua ekoHOMETpUYHA MOJIEITb.

Ha ocHoBi Mojeni MokHa 3pOOMTH BHCHOBOK: 1 SKIIO JI0X1J1 BUpocTe Ha 1, TO
3aommamkeHns 30ubnarbea Ha 0,0069 oxnuui.

3.2 Po3paxyeMo eKOHOMETPHYHY MOJIENb IS CyKYITHOCTI 1, = 7.
fg =—1,9031+0,1649 X — npyra eKOHOMETPUIHA MOJICIIb.

Ha ocHoB1 Mojeni MoKHa 3poOMTH BUCHOBOK: 1 SIKIIO JOX1J BUpocTe Ha 1, TO
3aomamkeHass  30inmpmareest Ha 0,1649 omuHMII IS MaHOI  CYKYIHOCTI
CIIOCTEPEIKEHbD.

3.3. JInst KoxHOT MOJIeNl 3HalIeMO CyMY KBaJIpaTiB 3aJIMIIKIB:
A 2 .
S1=u1'l/l1= Z(Y1_Y1) J
A 2 .
S2=M2'u2: Z(Yz_Yz) J

S,=0,0993
S,=0,1614
3.4. 3naxoaumo kputepiii R:
0,1614
R="52R= ~1,625 .

S 0,0993
[TopiBHsIEMO 1IeH KpuTepid 13 TaOJIMYHUM 3HA4YeHHSIM Kputepito dimepa npu
CTYIEHSX CBOOOIH n—c=2m _s i pigui gosipy o = 0,05 Fs, = 5,05.

IeTepockenacTHUHICTE BifcyTHs, ToMy 0 R < F' 4.
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Ilpuknao 6.2. HeoOXinHO OIIHUTH HapaMeTpu €KOHOMETPUYHOI MOJenl, sKa

XapaKTepu3ye 3aJeKHICTh BUTPAT HA XapuyyBaHHS BiJ 3arajbHUX 3aTpaT HAa OCHOBI

JIaHUX, 1110 HaBeJeH1 B Ta0i1. 5.2.

Tabmums 6.2
Howmep Burpatu Ha 3aranpHi 3aTpaTH }A, u u
CIIOCTEPEKEHHS XapuyBaHHS
1 2 3 4 5 6
1 2,30 15 2,16 0,14 | 0,020
2 2,20 15 2,16 0,04 | 0,002
3 2,08 16 2,20 | 0,12 | 0,015
4 2,20 17 2,25 | —0,05 | 0,002
5 2,10 17 2,25 | -0,15 | 0,022
6 2,32 18 2,29 0,26 | 0,0007
7 2,45 19 2,34 0,11 | 0,012
8 2,50 20
9 2,20 20
10 2,50 22
11 3,10 64
12 2,40 68 2,37 0,13 | 0,016
13 2,82 72 2,52 0,29 | 0,085
14 3,04 80 2,68 0,36 | 0,128
15 2,70 85 299 | 0,29 | 0,084
16 3,91 90 3,18 0,76 | 0,573
17 3,10 95 3,38 | 0,28 | 0,076
18 3,99 100 3,57 0,42 | 0,178

Buxonsuu 3 ocobGnauBocTel BUXiAHOI 1HGOpMAIlli, MOXHA MPUITYCTUTH, IO

MOPYIIYETHCA TIMOTE3a PO HE3MIHHICTD JUCTIEPCIi.

1. Inentudikyemo 3MiHHI MOJEI:

Po3B’s13anus

Y — Butparn Ha xapuyBaHHSs, 3aJIe)KHA 3MIHHA;

X — 3arasibHI 3aTpaTH, HE3aJIe)KHA 3MIHHA;

Y=1(X,u) .

2. TlepeBipuMO HasIBHICTh T€TEPOCKEIACTUYHOCTI JJIsl HABEJACHUX BUXIJIHUX JIaHUX HA

OCHOBI mapameTpu4Horo tecty ['onbadenpra—KBanara.

2.1. BropsaaxyemMo 3Ha4deHHs He3anekxHol 3MinHoi X Big MeHIIoro mo Gineimoro i

Binkunemo C 3HaueHb, SKi 3HAXOAATHECS BCEPEAUHI BIOPSAIKOBAHOTO PAAY:

18 15

4
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2.2. Ha ocHOBI OTpUMaHHMX JBOX CYKYIMHOCTEH CHOCTEpeKeHb (Bl MEPIIOro 0
CHOMOT'O BKJIFOYHO 1 Bl OIMHAALATOTO JIO BICIMHAIIATOTO 3HAYEHHS ) MOOYAyEMO B

€KOHOMETpHUUHI Mojieni 3a meTtogaoMm 1 MHK.

A

1-ma mozens: ¥, = 1,475+ 0,046 X;
2-Tra MOJIENb: fz =—0,093+0,039X.

2.3. BU3HAUNMO 3aJIUIIKH 10 [IUX IBOX MOIEIAX:

A~

u1:Y —Yl )

1

A

u2:Y2 _Y )

2
3aJuIIKY Ta KBaJpaTH 3aJIMIIKIB HaBeJIeH1 B Ta0J. 5.2.

2.4. Po3paxyeMo 3aJIMIIKOBI JucIepcii Ta 3HaiineMo ix criBBigHomeHHs R :

2 1,14
(@) D
R= U2 _ Y —1541 -
ol 0074 T
Uu; 7

2.5. TlopiBastemo kputepiit R 3 xputudHuM 3HaUeHHsM F- kpurepito mpu v, =5 i

Y, =35 crynensx csoboau i piBui goBipu oo = 0,01 F = 11. Ockinbkr R > F e,

BHX1JIHI JIaH1 MalOTh T€TEPOCKETACTUIHICTb.
3. Ilpn HasgBHOCTI T€TEPOCKENACTUYHOCTI OILIHKY MapaMmeTpiB Mojedi BUKOHAEMO

MmeTtonoM EiiTkeHa:
A= (X'S"'X)'x'S'y .

3.1. 3anuiemMo MaTpuill 3MIHHUX, SIKI BXOASATH B onieparop ElTkena:

X'—(l 1 1 1 1 1 1 1 1 1 1 1 1 1)_
15 15 16 17 17 18 19 68 72 80 85 90 95 100

3.2. BuzHaunmo 100yTKH MaTpUIlh:

- (0,0667 0,0667 0,0625 0,0589 0,0589 0,0555 0,0526 0,05 0,05 0,0154 0,0156 0,0148 0,0139 0,0125)
X5 ={"1 1 1 1 1 1 1 1 1 1 1 1 1

e 0,6672 18).
A8 X :( 18 833)’
3.3. 3HaiieMo o0epHEHY MaTPHIIIO:

o 1 (35934 —0,0776).
(XS x ) = (—0,0776 0,0029)’

1 BEKTOD:

. 1,5998
XSy = (48,04)
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3.4. O6uncITUMO BEKTOP OIIHOK MapaMeTPiB MOJIEII:

A (3,5934 —0,0776)*(1,5998) (2,0187)
~— \—0,0776 0,0029 48,04 )~ 10,0141/ °

3Bincu 45,=2,0187 ;
4,=0,0141 .

EKOHOMeTpI/ILIHa MOZCJIb BUTPAT HAa Xap4YyBaHHA 3aIIUIIICTHCA TaK:

Y=2,0187+0,0141X .

4. EKOHOMIYHUHN aHaJl13 XapaKTePUCTUK EKOHOMETPHUYIHOT MOJICIII.
4.1. Koeoirient aerepminanii R*> =0,722. lle o3nauae, mo Ha 72,2% Bapiariis
BUTpAT Ha XapuyBaHHS 3aJI€KUTh BiJ] Bapiallli 3arajJbHUX 3aTpar.

4.2. KoediuieHT kopensuii: R = / R>=0,85 CBIUUTH MPO JOCUTH TICHUH 3B 30K

BUTpAT Ha XapuyBaHHS 1 3araJIbHUX 3aTparT.
4.3. 3ammmkoBa amcmepcis o), = 0,083 MOKa3ye, IO PO3PaxXyHKOBi 3HAUCHHS
BUTpAT Ha XapUyBaHHS AyXke OJM3bKI 10 PaKTUUHUX.

4.4. Tlapametrp momeni 4,=0,0141 cBiguuTh mpo Te, 1O 30UIBIIEHHS 3arajibHUX

3aTpaTr Ha OJIMHULIIO CIIPUATUME TPAHUYHOMY 3POCTAHHIO BUTPAT HA XapuyBaHHS Ha
0,014 ognHUIb.
5. Po3paxyeMo maTpuIfo KoBapialiiif OI[iHOK MapamMeTpiB MOJIETI:

F s 0083( 3,5934 —0,0776) ( 0,298 —0,0064j
=0 = =
var (4) =0y (X8 X) =003 40776 0,0029)= \-0,0064  0,0002

JliaroHanbpHI €JeMEHTH L€l MaTpull € AUCHEPCISIMU OLIHOK MapaMeTpiB
MOJEJI, 1HII1 €JIEMEHTH XapaKTepU3yIOTh KOBapIaIil0 MIX OLIIHKAMHU.

6. BuzHauuMo cTaHIapTHI MOMUWJIKM OLIHOK MapaMeTpiB 1 3HalAeMo iX JOBipul

dezwlvar(fl) =0,/
Sz, =~/0,298 =0,546 ;
S5 =+0,0002 =0,014

JIns moOymoBU MOBIpYMX IHTEPBAIB OLIHOK MapaMmeTpiB Mojeii 3Hahgemo t-

1HTEpBAIH

KpUTEpIid MpU CTyneHsIX cBodoan N — M = 12 i piBHI AOBIpHU
a=005: tyw =2,179 .

JloBip4i iHTEpBAJIU OIIHOK:
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ao_tO,OSS(:Z\O SaOS

do T+ t()’os SCIAO

0917< ¢0<3,121

2,0187-1,102< 4,<2,0187+1,102

al_t0’05Sd1£a1S al+t0)05Sdl

0,016< 4,<0,045

PiBeHb cTaHIapTHUX MOMUJIOK Ta JIOBIpUl IHTEPBAJIU OI[IHOK MapaMeTpiB MOJIeNi

CBIYaTh MO T€, 0 OTPUMAaHI OLIHKH € Hee(PEKTUBHUMHU Ta 3MIILIEHUMHU.

3QJIEKHICTh MK 3aTpaTaMHM Ha peaji3alilo NpoAyKIii, 00CAroM TOBapooOIry Ta

CEpelIHIM PIBHEM TOBAPHHUX 3aIlaciB HEOOXIAHO MEPEBIPUTH TIMOTE3Y MPO HASIBHICTh

3aBaaHHA ISl CAMOCTIITHOI Ta J1a00opaTOPHOI podoTH

3aeoanna 6.1. ]Jlna noOyaoBU EKOHOMETPUYHOI MOJIENI, IO XapaKTEepU3ye

IreTEPOCKETACTUYHOCTI IS BHXIJIHUX JaHMUX, SK1 HaBeleHi B Ta0m. 6.1 — 6.2.

Tabmums 6.1 Tabanis 6.2
Ne 3arparu Ha Ob6csT Cepenniit Ne 3arparu Ha O6csr Cepenniii
CKIany| peaizariio TOBapOOOIry, piBEHb ckiany| peamizamiro | TOBapoooOiry, piBEHb
MPOYKIIT, MJIH.T. TOBapHUX MPOJIYKIIT, MJIH.T TOBapHUX
MUTH. TPH. 3amacis, MITH. TPH. 3aracis,
MIJIH. T MIJIH.T
1 300 25 5 1 350 26 5
2 280 20 4 2 280 22 4
3 350 30 6 3 350 30 6
4 340 30 7 4 340 30 7
5 330 28 7 5 300 29 7
6 320 28 5 6 320 28 5
7 310 25 6 7 320 25 6
8 300 24 4 8 280 24 4
9 320 27 5 9 300 23 6
10 280 22 4 10 380 21 5
11 340 35 6 11 340 30 6
12 360 30 7 12 360 32 7
13 320 29 7 13 330 28 8
14 300 28 5 14 320 29 5
15 310 25 6 15 340 25 6
16 350 26 4 16 300 24 9
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HaBuansHO-MeTOIMYHE BUIAHHS

ABtop: beryn Cgitiiana IBaHiBHa

EKOHOMETPUKA

MeToau4uH1 BKa31BKU

JpyKy€eThCs B aBTOPCHKIN pelaKiiii
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