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HEPE/IMOBA

EdekTuBHICT, TPUIHATUX pINIEHb Y MIANPUEMHHULTBI, KOMepIli, Oi3Hecl Ta
HIIKMX cepax MisIbHOCTI 3aJIEKUTh B1Jl TOTO, HACKUIBKU 0c00a, KOTpa MpuilmMae 111
pillIeHHs, BUKOPUCTOBYE 1H(OpMaIi0, 110 XapaKTepU3ye KUIbKICHUI 3B’ A30K MIX
€KOHOMIYHMMH TTOKa3HUKaMHU.

ExoHoMeTpuKa - po3/iil eKOHOMIYHOI HAYKH, B SKOMY BHBYAIOTHCS METOIH
KUIbKICHOTO BUMIPIOBaHHS B3a€MO3B'A3KIB MK €KOHOMIYHUMHU MMOKa3HUKAMH.

Exonomerpuka - ogHa 3 (QyHIAMEHTAIBHUX AUCHUIUIIH Yy MIATOTOBII
OakanaBpiB 3 EKOHOMIKM [JI1 BCiX CHEIIaJbHOCTEH, MOOyJOBaHa Ha OCHOBI
MaTEeMaTUYHUX Ta CKOHOMIYHHMX 3HaHb. [[1 3aCBOEHHS MHMCIMIUTIHM TOTpiOHA
IPYHTOBHAa  MaTemMaTH4yHa  0a3za, o0coOiMBO 3  MaTpuyHoi  anreOpw,
audepeHIiaIbHOTO0  YHUCIICHHS, Teopii HMOBIpHOCTEH Ta  MaTeMaTU4YHOl
CTAaTHCTHKU. BaXIMBO TaKOX MaTH MiATOTOBKY 3 €KOHOMIYHOI Teopii, Makpo- Ta
MIKPOCKOHOMIKHM, CTaTUCTHKHM, EKOHOMIYHOTO aHami3y. 3ayBaXuMoO, IO
€KOHOMETpPHKa 3 OISy Ha TPOMI3JIKICTh OOYHMCICHb Ta BHUMOTH JIO TOYHOCTI
PE3YJIBTATIB BUBUAETHCS 32 KOMIT'FOTEPHOT M ITPUMKH.

3HaHHS, 300YyTi CTYJACHTAMH ITiJI Yac BUBUYCHHS CKOHOMETPHKH, IIUPOKO
3aCTOCOBYIOTHCS B MEHEPKMEHTI, MAPKETHHTY, ()IHAaHCOBIH CIpaBi, MOJATKOBOMY
MEHEHKMEHTI 1 T. 1H.

Mera BuBuYeHHsA aucuuIUliHu “ExoHomeTpuka” mondrae B Tomy, 1100
HAaBYUTH CTYJEHTIB KUIbKICHO OI[IHIOBATH B3a€MO3B'SI3KM €KOHOMIYHHUX MMOKa3HUKIB
JUIL  PI3HUX MAaCHBIB €KOHOMIYHOI 1HQopMarlii, BIAIOUYUCh JO TECTYBaHHS
OCTaHHBOi CTOCOBHO BIAMOBIAHOCTI ii MEBHUM MEpeAyMOBaM, a TaKOX [0
BU3HAYCHHS METOMIB KIJIbKICHOTO BHUMIPIOBAaHHS 3B'I3KIB, SKI JOIIJIBHO
3aCTOCOBYBaTH B KOXKHOMY KOHKPETHOMY BHITQJIKy 3TITHO 3 OCOOJHMBOCTIM 1
€KOHOMIYHO1 1H(popMaIrii.

ITix yac BUBYCHHS 11i€1 TUCIMIUTIHU CTYACHTI MAlOTh:

- OIIaHYyBaTH METOJW MOOYIOBU Ta pearizallii eKOHOMETPUIHUX MOJIEIeH 3a
JOTIOMOT 010 NEPCOHAIBHOTO KOMIT'IOTEPA;

- Ha0yTH TMPAKTHYHUX HABUYOK KUTbKICHOTO BHUMIpPIOBAHHS B3a€EMO3B'S3KIB
MK €KOHOMIYHHUMU IMOKa3HUKAMH;

- TOTTMOUTH TEOPETHUYHI 3HAHHS B Tally31 MaTEeMAaTHYHOTO MOICIIOBAHHS
€KOHOMIYHHX ITPOIIECIB 1 SIBUIIL;

- 3m00yTH 3HaHHA TIPO 3aCTOCYBAaHHA EKOHOMETPUYHUX MOJENeH B
€KOHOMIYHHX JOCIIHKCHHSX.

ExoHOoMeTprKka Hazmae 10IaTKOBI MOMJIMBOCTI OBOJIOITH OOYMCITIOBATIHLHOIO
TEXHIKOIO, pO3BHBAE AHAJITHYHI HABUYKH Ta € OCHOBOIO EKOHOMIYHHX
JIOCHIKEHD.

JIOCSITHEHHIO TIUIEH Kypcy MiAMOpSIKOBaHA JIOTIKa MOT0 BUKIAJaHHS Ta
BUBYCHHHI.



Tema 1. TIPUPOJA TA CYTHICTb EKOHOMETPHUKHA
1.1 Ilpupona Ta cyTHicTh ekoHOMeTpuKH. [Ipeamer i MeTox Kypcey

[Ipouiec MpuAHATTS HayKOBO OOIPYHTOBAHHMX pIIIEHb B €KOHOMILI TICHO
MOB’SI3aHUM 3 BHM3HAYCHHSM KUIBKICHHX CITIBBIZHOIIEHh MIDK €KOHOMIYHHMU
MOKa3HUKaMU. EQEeKTUBHICTh MPUUHATUX pIIIEHb y MIIANPUEMHULTBI, KOMEPIIii,
0i3Heci ¥ 1HmMX cdepax AISTIBHOCTI 3aJI€KUTh Bl TOTO, HACKUIBKU JIIOJMHA, 110
npuiiMae 11 pilieHHsl, BUKOPUCTOBYE 1H(GOPMAIIIO, 10 XapaAKTepU3y€e KiIbKICHUM
3B’SI30K MDDK €KOHOMIYHHUMH TIOKa3HUKaMHU.

ExoHomeTpruka — Iie Tady3b EKOHOMIYHOI Teopii, ska BHUBYAE MOJIEINI
€KOHOMIYHMX CHUCTEM Yy (opMi, IO YMOXIIMBIIOE MEPEBIPKY LUX Mojened Ha
aJICKBaTHICTh 3aCO0aMHU MaTeMaTUYHOI CTATUCTUKH.

MeTta E€KOHOMETPUKH — 3JIMCHIOBATH EMITIPUYHY TIEPEBIPKY TOJIOKCHB
€KOHOMIYHOI  Teopii, MIATBEPKYIOUM YW  BIAXWISIOYKM  ocTaHHi. [{um
€KOHOMETPHKA BIJPIZHIETHCA B MaTEMaTUYHOI €KOHOMIKH, 3MICT SIKO1 MOJIsArae
BUKIIFOYHO y 3aCTOCYBaHHI MaTEMaTHUKH, 1 TEOPETHYHI ITOJIOKEHHS SIKOI HE
000B’SI3KOBO  MOTPEOYIOTh EMIIPUYHOrO MiATBEpIKEeHHsS. EKoHOMeTpHka €
pEe3yJIbTATOM CHHTE3y CEKOHOMIYHOI Teopii, MaTreMaTW4HOI CTAaTUCTUKH Ta
€KOHOMIYHOI CTATUCTHUKH.

Exonomerpuka - omgHa 3 (yHIaMEHTaIBbHUX JUCHUIUIIH Yy TMIATOTOBII
OakanaBpiB 3 €KOHOMIKM JJIA BCIX CIEIiajdbHOCTEH, sika moOyJoBaHA Ha OCHOBI
MaTEMAaTUYHUX 1 EKOHOMIYHMX 3HaHb. JIJIsi 3aCBOE€HHA MMCUMIUIIHM TMOTpiOHA
IPYHTOBHA MaTeMaTH4Ha 0a3za, 0COOJIMBO MaTPHUYHOI aire0pu, nudepeHIiiaTbHOTO
YHUCIICHHS, TeOopii IMOBIPHOCTEM 1 MaTEeMaTHYHOI CTAaTUCTUKHU. BaxIMBO Takox
MaTH MiATOTOBKY MO €KOHOMIYHIN Teopii, MaKpo- 1 MIKPOEKOHOMIKH, CTAaTUCTHKH,
€KOHOMIYHOT'0 aHai3y. 3BIICK OYEBHIHO, IO €KOHOMETPUKY CTYJICHTH MOXKYTh
BUBYATH JIMIIIE TOJi, KOJM 3aCBOIIM OCHOBHI PO3JUIA MaTEMaTUKU W OJIepKaau
3arajJbHOCKOHOMIUH1 3HAHHSI.

VY OykBanbHOMY MepeKiaji 3 JAaTUHCbKOI MOBU €eKOHOMempia O3Hayae
“BUMIpPIOBaHHS €KOHOMIKH . AJle TIOHSTTSI €KOHOMETPIl € HabaraTo MUPIINM, X04a
BUMIPIOBaHHS 3aJIMIIAETHCS OJTHIET 3 11 CKIIaIOBUX YaCTHH.

ExoHoMmeTpuka — o007acTh HayKH, IUJIb SKOi TOJSTaE B TOMY, 00
MPEAICTaBUTH KUIBKICHY Mipy €KOHOMIYHUM BiIHOCHHAM.

ExoHomeTpuka € iIHCTpYMEHTOM, IIIO J03BOJISE TIEPEHTH BiJl AKICHOTO PIBHS
aHamizy 70 PpIiBHSA, IO BUKOPHCTOBYE KUIBKICHI CTaTUCTHUYHI 3HAYCHHS
JOCIIHKYBaHUX BEITUYHH.

MOXITHBOCTI €eKOHOMETPUKH 3aJIC)KAaTh HE TUIBKH BiJ SKOCTI TUX MOJEJCH,
10 TTOBMHHI BiJOOpa)kKaTH 3aKOHOMIPHOCTI €KOHOMIUYHHX TPOIECiB, a 1 3HAYHOIO
MIpOTO, BiJl IKOCTI caM0Oi €KOHOMETPUYHOI TEXHOJIOT1i, IO ChOTOJIHI € JOCTATHBHO
PO3BHUHEHOIO.

ExoHOMeTprKa € CHHTE30BAaHOI AHCIUIUIIHOI, BOHA MOEJHYE B €001
€KOHOMIYHY TEOpil0, MaTeMaTUYHY EKOHOMIKY, E€KOHOMIUYHY 1 MaTeMaTU4yHYy
CTaTUCTUKY. EKOHOMIUHa Teopisi MPONOHYE TBEPKEHHA ab0 TINoTe3H, 5Kl 3a
CBOEI0 CYTHOCTI € TMEPEeBaXKHO sIKICHUMU. Hampukiajz, MIKpOEKOHOMIYHa Teopis



CTBEP/DKY€E, IO 3HWKECHHS I[[IHU TOBapy Oy/ae COpUATH 3POCTAHHIO MOMHUTY Ha I
ToBap. Aje camMa Teopii HE TMNPUBOAUTH JKOJHOTO KUIBKICHOTO BHUMIPY
B3a€MO3B’S3KIB LIUX JBOX MOKA3HHUKIB, TOOTO BOHA HE MOKa3ye, HACKUIBKU 3POCTE
a00 3MEHILIUTHCA KUIBKICTh TOBAapy y pPE3yJNbTaTl MEBHOI 3MIHM LIHU TOBapy.
TakuM yuMHOM, €KOHOMIYHA Teopis mpuiiMae 0e3 J0Ka3iB OOEPHEHY 3aJICKHICTD
MDK I[IHOIO 1 MOMWUTOM Ha TOBap. 3aBAaHHSA > EKOHOMETPUKU TIOJIATae B
OOYHMCIIEHH] BIAMOBIIHUX KUIBKICHUX OIIIHOK. [HaKmie KaXyyd, €KOHOMETpHKa
3a0e3neuye KUIbKICHY CTOPOHY €KOHOMIYHOI TEOpii.

Ha BiaMiny BiJ 4MCTOT MaTeMaTUYHOT €KOHOMIKH, III0 BUPAKa€ EKOHOMIUHY
TEOpil0 B MaTemMaTu4Hii ¢opmi 06e3 MeTu BHUMIPIOBAHHSA, EKOHOMETpHKA
3alliKaBjieHa B €MITIPUYHOMY MiJTBEPPKEHHI €KOHOMIYHOI Teopii. ExoHoMeTpuct
MOBMHEH BUKOPHUCTOBYBATH MAaTEMATHYHI PiBHSIHHS, 3alIPOIIOHOBaHI MaTeMaTHKOM
- EeKOHOMICTOM, aje NepeTBOpoe iX y ¢opMy, HAWOUIbII NpPUAATHY s
EMIIPUYHOTO TECTYBAHHSI.

BiaMmiHHICTP €KOHOMETPUKM Bii €KOHOMIYHOi CTAaTUCTUKU TaKOXK JYXKe
HaoyHa. EKOHOMIYHa CTaTUCTHKA B OCHOBHOMY CTOCYEThCS 30MpaHHS, OOpPOOKH i
300paK€HHS EKOHOMIYHUX JaHuxX Yy ¢opMi pgiarpaM 1 TaOauips. Y LbOMY
CKJIaJIa€ThCsl poOOTa €KOHOMICTa-CTaTUCTa. 310paHi JaHl CKIaJal0Th OCHOBY IS
poOOTH EKOHOMETPHCTA.

ExoHOMeTpHKa MOAUIAETHCS HA TEOPETUYHY Ta MPUKIIAIHY.

Teopemuuna ekoHoMempuKa po3TisiAa€ METOAN BUMIPIOBAHHS €KOHOMIYHHUX
3B’SI3KIB, BU3HAUYEHMX EKOHOMETPUYHUMH MOJEIIMU. Y I[bOMY acCIeKTi
€KOHOMETpHKa 0a3yeThCs Ha MaTeMaTH4Hid cTaTucTuill. Hampukman, omuum 3i
croco0iB, IO HAWOUIBbIIE YacTO 3aCTOCOBYETHCS B EKOHOMETPHIl, € METOJ
HalMEHIIMX KBaJpaTiB. BUKOpHCTaHHS [BOrO METOJAY CTaBUTh IMEpe
TEOPETUYHOI0 EKOHOMETPUKOIO 3ajady: JACTalbHO PO3IVISHYTH MPUITYIICHHS,
BJIACTUBOCT1 METOJly HAWMEHIIIMX KBaJIPaTiB 1 T.]I.

V npuxnaouii exonomempuyi 6e3mocepeHbO BUKOPUCTOBYIOTHCS METOIU
TEOPETUYHOT €KOHOMETPHUKU, HANPHKIAA, JJIS BUBUYCHHA (YHKIIM CIIOKMBAHHS,
MOTIUTY Ta MPOIO3HIIIi 1 T. 1.

Buxoasuu 3 TOro, 1o roJioBHE NMpU3HAYEHHS €KOHOMETPUKH CKIIAJA€ThCS B
KUTbKICHOMY BHMIPIOBaHHI 3B’A3KIB B EKOHOMIYHUX CHCTEMax, MpUKIagHA
€KOHOMETpPHUKA J103BOJISIE:

o noOyayBaTh €KOHOMIYHO 1 CTaTHUCTUYHO OOIPYHTOBaHI MOJENTi
PO3BHUTKY PI3HUX €KOHOMIUHHX SIBHII a00 MpOIeCiB, HA iXHIA OCHOBI BU3HAYUTH 1
JOCITIIATH KUTBKICHI BHYTPIIIHI 1 30BHINIHI NMPUYMHHO-HACIIIKOBI 3B’S3KH MIX
€KOHOMIYHMMH TIOKa3HWKaMHU. 3a TMOOYyJOBaHUMH MOJCIISAMH PO3paxyBaTH
MIPOTHO3U PO3BUTKY EKOHOMIYHHMX MMOKA3HUKIB 1 CHCTEMH B ILIIOMY;

o BUKOHATH IMITAIliiHI pO3paxyHKH, SKi JIO3BOJSIOTH IIPOBECTH
IMOOKUH EKOHOMIYHHMIA aHali3 MOKJIMBHUX BapiaHTIB PO3BUTKY E€KOHOMIYHOTO
00’ekTa, 31MCHUTH BUOIp €()eKTUBHOI EKOHOMIYHOT CTpaTerii;

o OTpUMATH JETaJbHY PO3PaxyHKOBY 1HQOpMaIli0, HEOOXITHY s
MPUUHATTS OUIbII OOIPYHTOBAHUX PIllICHb;
° JTOCTIAUTHA TUHAMIKY €KOHOMIYHOTO 00’ €KTa abo mporiecy.

I[O OCHOBHHX 3aJa4 CKOHOMCTPHUKH MOXHaA BiI[HeCTI/I HaACTYIIHC!



o noOy/0Ba €KOHOMETPUYHHMX MOJeNied, TOOTO MpeacTaBIICHHS
€KOHOMIYHMX MOJENed y MareMaThyHii QopMi, 3py4dHOi IJIs MPOBEIECHHS
EeMIIIPUYHOro aHaiizy. JlaHy mnpoOieMy NpUIHATO Ha3UBaTH MPOOIEMOIO
cneyugixayii. Haiiuacrtime BoHa MOe OyTH BUpillIEHA JEKUIBKOMA CIIOCO0aMH;

o OLIIHKA MapameTpiB MoOyA0BaHOI MOJIENI, 1110 POOIATH 00paHy MOJENb
HaNOUIBII aJIeKBAaTHUM peallbHUM JaHuM. Lle Tak 3BaHuil eTan napamempuzayii,

o nepeBipKa SKOCT1 3HAWJIEHUX MapaMeTpiB MoOJeNl 1 camMoi MOJEenl B
uiomy. [HOI 1ie eTan aHai3y Ha3UBAIOTh €TANOM gepughikayii;

o BUKOPUCTaHHS MOOYTOBAaHUX MOJENEH ISl MOSICHEHHS MOBOKEHHS
JOCIIPKYBAaHUX E€KOHOMIYHMX IOKa3HUKIB, MPOTHO3YBAHHS 1 NMPOPOKYBAHHS, a
TaKOX J1JI1 OCMUCJICHOT'O MPOBEACHHS €KOHOMIYHOT MOJIITUKH.

?

° 3anuTaHHA IS caMolNepeBipKU 3HAHb

JlaiiTe BU3HAUCHHS MIPEIMETa KypCy CKOHOMETPHKH.
AJNbTEpHATHBHI TIAXOAM JI0 BU3HAYCHHS MPEIMETa CKOHOMETPHKH.
3B’S130K €EKOHOMETPHUKH 3 IHIIUMH JTUCIUTIIIHAMHU.

HaBeniTh eTany po3BUTKY EKOHOMETPHKH K CKOHOMIYHOT HAyKH.
SAxi 372491 EKOHOMETPUYHOTO JOCITIIKCHHS?

XapaKTepUCTHKA CTPYKTYPH €KOHOMETPHYHUX JTOCIIIKEHb.

[lo po3ymieTbes mia cnernudikaiiero Moaemi?

No gk~ own R

Tema 2. MATEMATUYHE MOJAEJIOBAHHA EKOHOMIYHUX
ABUAIN I ITPOLIECIB

2.1 llonsitTa cucreMu. OCHOBHI XapaKTEePUCTUKH €KOHOMIYHUX CHCTEM

CucmemHuu amaniz — 1€ METOMOJIOTIA JOCIIIKEHHS 00 €KTIB 3 METOIO
BU3HAYCHHS HAWOUIbII e(EeKTHBHUX METOJIB ympaBiliHHS HUMH. CUCTEMU €
CYKYITHICTIO B32EMO3aJIC)KHUX 00’ €KTIB 1 MPOIIECIB, 10 3MIHIOIOTHCS B Yaci.

[lin cucmemoro po3ymMitoTh OyAb-SIKHWNA KOMIUIEKC B3a€EMO3AJICHKHUX
€JIEMEHTIB, 110 JUHAMIYHO B3a€MOIIIOTE.

Cucremu pO3pI3HAIOTH MO PI3HUMH O3HAKaMU. SIKIIO chpsMoBaHa dist
MPU3BOJIUTH A0 MEBHUX 1 TOYHO MependayeHUuX pe3ysbTaTiB, TO TakKl CHCTEMU
HA3MBAIOTBCA OemepMinoganumu. SIKIO X pe3yabTaT il HA CHUCTEMY TOYHO
nepeadaynuTi HEMOXKINBO, TO CUCTEMA € 8iPO2IOHOIO.

['0JIOBHOIO BIIACTHUBICTIO EKOHOMIYHOI CUCTEMU € 11 ckiIagHicTh. CKIagHICTD
€KOHOMIKA BH3HAYA€TLCS BEIIMYE3HOIO KIUIBKICTIO CKIAZOBHX III€l CHCTEMH,
3B’SA3KIB MDDK HHUMH, SIKICHUMH OCOOJMBOCTSIMHM €KOHOMIYHMX SIBHII 1 TPOIIECIB.
ITepeOir 1mux mpoleciB y KOXHUH MOMEHT ICTOTHO 3ajJie)KUTh BIJ IXHBOTO
MonepeaHboro cra"y. JlMHaMIUHICTL 1 CTIMKICTh EKOHOMIYHHUX MPOLECIB
BIUIMBAIOTh HE TUIBKM Ha SIKICHY CTPYKTYpPYy TOCHOJAPCHKUX 3B’SI3KIB, ajie



BIIYYTHO 3MIHIOIOTh iX KUIBKICHI XapaKTEPUCTHUKU. Y 3B 43Ky 3 LUM 3pOCTaE
KUJIBKICTh €JIEMEHTIB CUCTEMH, 110 IIJIATal0Th JOCIIUKEHHIO 1 BU3HAUCHHIO.

CrenuiyHo0 OCOOMMBICTIO €KOHOMIYHOI CHUCTEMH € 1 HaJEeXHICTb [0
KJIacy KepoBaHUX cucTeM. Pa3oM 3 TUM y Hid camil MOXYyTb BIIOyBaTHCS
MPOIIECH, SKi PO3BHBAIOTHCS 3a MPHUHIIMIIOM CaMOpETyiioBaHHs. Lle BIacTUBICTH
TICHa TIOB’f3aHa 3 JHUHAMIYHICTIO 1 CTIAKICTIO €KOHOMIYHUX TMPOLECIB.
OyHKI[IOHYBaHHS OUIBIIOCTI EKOHOMIYHUX CHCTEM MAa€ CTOXAaCTUYHUM Xapakrep,
[0 BU3HAYAETHCS BIUIMBOM BEJIUKOI KUIbKOCTI (aktopiB. lle 3ymonitoe
HEOOXIIHICTh 3aCTOCYBaHHSI CUCTEMHOTO MIAXOAY O BUBYEHHS €KOHOMIKH.

CTpykTypHU aHali3 nepenbadyae Kiibka emanis. Ha mepmioMmy ekcrneptu
bopMyIOIOTh METYy, YTOUHIOIOTH oOJacTh nociiypkeHHs. Ha npyromy erami
3MIHCHIOIOTh MEPBHHHY CTPYKTYPHU3AIlII0 CHCTEMH — OKPECIIOITh MEXi CHCTEMH,
IO JIOCII/DKYEThCS, il 30BHIIIHE CEPEIOBUIINE, MPOTHO3YIOTh BILIUB CHCTEMHU Ha
CEepeloBUIE 1 HaBMaKW. KO0 CcUCTEMa MaJlo 3aJCKUTh BiJl 30BHIIIHBOTO
CepelloBUIla, BOHA BBAXAEThCH 3amkHenoro. CHUCTeMa, SKa 3aJICKUTh BiJ
30BHIIIHBOTO CEPEIOBHINA, aj¢ caMa Ha HbOTO BIUIMBAE Majo, € giokpumoro. Ha
TPEThOMY eTami (OPMYJIIOITh MaTeMaTHYHY (CTaTHYHY) MOJEIb CHUCTEMH, IO
JOCITIJIKYEThCSL.

VYci i eTanu He MiAAAOTHC Gopmatizallii, TOMy Mpolec mooyI0Bu MOAET1
€ TPOIICCOM IHTEJIEKTYaJbHUM Ta TBOPYHUM.

Kiacudikariis cucteMu - 1e HaUTIPOCTIIIUNA aKT MojetoBaHHA. Sk 1 Oy/b-
sSKa MOJieNb, Kiacu@ikallisi HOCHUTh IIIbOBHUU XapakKTep 1 3HAYHOK MIpOK0 €
yMOBHOI0. ToMy MOXITHBI pizHOMaHITHI Ki1acudikarii cucteMm (puc. 2.1).

PeanbHuM €KOHOMIYHUM CHCTEMaM BJIACTUB1 HACTYIHI BJIACTUBOCTI:

o CKJIQJIHICTh CTPYKTYPH CUCTEMHU;

) LIUTICHICTh CUCTEMH;

o CKJIQJIHICTh 1H(GOPMAIIHHUX MPOIIECiB;

o 0e3mid 11i1e#t 1 6araToOMIpHICTh KpUTEPIiB €(DEKTUBHOCTI CUCTEMU;

) JUHAMIYHICTB TIPOIIECIB, IO BiTOYBAIOTHCS B CUCTEMAX;

o 0e31iy cy0’eKTUBHUX (DaKTOPIB, IO BIUIMBAIOTh Ha (PYHKIIOHYBaHHS
€KOHOMIYHOI CUCTEMU;

o TICHI 3B’ SI3KM MK CYCIIJTBHOIO i €EKOHOMIYHOIO CHCTEMAaMH.

VYei mi sgKocTi poONIsITh €KOHOMIYHI CHCTEMM CKJIAQIHUMHM JUIS BHUBUYCHHS,
omucu 1 MozaemoBaHHA. CIiJi 3a3HAYUTH, MIO0 MPHU OMUCI EKOHOMIYHUX CHCTEM
BAXKO OOMEXHUTHCS YMOBaMH JeTepMiHAIlll, OCOOJIMBO TpH PIMICHHI 3aaa4
IUIaHYBaHHS 1 MPOTHO3YBAaHHSA, TOMY TIPH IXHBOMY JOCIHITKEHHI HEOOXiTHO
BUKOPUCTOBYBATH CTOXACTUYIHI MOJIETI.
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Puc. 2.1 - Knacudikarris cuctem 3a crioco0oM ympaBiIiHHS
2.2 Exonomiuna mojaeib. CKJIaI0Bi eJIeMeHTH eKOHOMIYHOI MoeJti

ExoHOMeTpuYHUI aHam3 y MIUPOKOMY PO3YMIHHI Ma€ CIpaBa 3 MEPEBIPKOIO
rinore3 Mpo €KOHOMIYHI CHUCTEMH 3a PE3yJIbTaTaMH CIIOCTEPEKEHb. Y 3B’SI3KY 3
UM JI0 TEPIIOYEPTOBHX 3aBlIaHb y JOCTIIKEHHAX TaKoro pojay IIOBHHHA
BITHOCHUTHCS cneyugikayis (moOymoBa) Mojel, SKa BIAMOBIAHO 10 HaANIUX
VSBIICHb QJICKBATHO BIATBOPIOE 3B’S3KH MK 3MIHHUMH. TakK¥MM YHHOM, T'OJIOBHUM
MOMEHTOM €KOHOMETpIi, a TaKOX EKOHOMETPUYHOTO aHamidy, € noboyodosa
€KOHOMIYHO1 MOJIEJI.

Exonomiuna mooens — 11e JIOTIYHUI OIKC TOTO, IO CaM€ €KOHOMIYHA TEeOopis
BBa)kKa€ OCOOJMBO BAXXJITMBHUM IIiJl Yac JOCIIKEHHS jJaHO1 mpobiiemu. 30Kpema,
Mojienb Mae GOpMy CUCTEMHU PIBHSAHB, KA XapaKTepU3y€E B3aEMO3ATICIKHOCTI MIXK
OUTBIII-MEHIII B3a€EMOJIIOUMMHU 3MIHHUMH. Taka cuCTeMa MO€IHYy€E€ BHU3HAYCHHS,
TEOPETUYH] MPUMYIICHHS BIIHOCHO €KOHOMIYHOI MOBEIIHKM W yYMOB pPIBHOBAarw,
M0 y CYKYIIHOCTI Ja€ MOXJIHMBICTh OTPUMYBATH BIIAINOBIAI Ha IOCTaBJICHI



€KOHOMIYHI TUTaHHSA. Moxenbs y 3MO031 BIANOBLAATH Ha Takl NHUTAHHS, SKi
BIIHOCSATHCS JIO OSICHEHHSI TOr0 ab0 1HIIOTO SBUIIA, Y4 MOT0 MPOTHO3Y.
[ToOynoBa Mojieni — 1€ TBOPUMIA MPOLIEC, SIKUM Ma€ Bl OCHOBHI CTa/Ili.

] cmaodis — BUKIIOYECHHS THUX €JICMCHTIB, BIJHOCHO SKHX MOXKIIMBO
MPUIYCTUTH, IO iXHIN BIJIUB HA JOCHIKYBaHUI MOKa3HUK HEBEIUKHUH.
2 cmadis — BWIYYEHHS Yy HasABHOMY BHUJl BCIX 3aJ€KHOCTEH MIX

€KOHOMIYHMMU 3MIHHUMH 1 BCTAHOBJICHHSI 1X JIOTTYHOI CTPYKTYPH.

ExoHoMiuHa MOJenb CKIQAa€ThCs 31 3MIHHUX 1 MapaMeTpiB. 3miHHI — 1€
€KOHOMIYHI1 BEJIWYMHH, AKI NPUHAMAIOTh PI3HI 3HAYEHHS 3 JESIKOI MHOXXHHH.
llapamempu — 1€ TOCTIMHI KOe(IIEHTH, SIKI HE 3aBXAu Bimomi. JlocmigHuk
BUXOJHWTh 3 TOTO, IO BOHM MOBUHHI MaTH (IKCOBaHI 3HAYEHHS 3a OYIb-AIKOi
CUTyallil, /16 MOJXJHMBE CIIOCTEpEKEHHs. [lapaMeTpu TakoX MOXHA Ha3BaTH
“He3MIHHUMM’, 10 3B’sA3YIOTh 3MIHHI B piBHSAHHAX. Lli pIBHAHHS, a TakoX
napameTpy, (GOPMYIOTh CTPYKTYpYy MOJIEi: BOHHU BKa3yHOTh Ha XapakTep
CHIBBIIHOIIEHL MK 3MIHHUMH.

[Tapamerpu knacudikyrOTbCS BIANOBIAHO JO E€KOHOMIYHOI MPHUPOIU
PIBHSHHS, B SKOMY BOHHM 3 SBIISIOTHCS. BHAUIAIOTH TpPH THIIH TapaMeTpiB:
ITOBEIHKH, TEXHOJIOT1YHI 1 TOTOXKHOCTI.

Hanpuknan, mapamerpu crnokuBuoi ¢yHkiii C = C(Yy) HOCATH xXapaktep
NOBE/IIHKH, TapaMeTpu piBHSAHHA Yq = Y-T HayiekaTh A0 mapameTpiB TOTOKHOCTI.
[lapameTpu piBHSHHS, IO 3B’SI3YIOTh MACIITa0M BHUTOTOBJIEHOTO MPOAYKTY 3
BUTpaTaMH Mpalli, KariTaiay 1 3eMJIi, MO’KHA PO3TJISIaTH SIK TEXHOJIOT4HI.

Y Oynp-sKkiii €KOHOMIYHIA MOl ICHYIOTh TaKOX PO3PI3HEHHS MIK
3MiHHUMH. Jleski 3MIHHI BU3HAYAIOTHCA B paMKaxX camMoi MOJEINI, Y TOH Yac sK 1HII1
BXOJISITh Y MOJIEJh 13 30BHIIIHBOTO CEPEOBUIIIA.

3MiHHI, SKI BH3HAYAIOTHCS 11032 MOJCIUIIO, HA3UBAIOTLCI EK302CHHUMU
3MIHHUMH. TakuM YMHOM, BOHHM JYXK€ CXOXX1 Ha MapaMmeTpu. Alle € CyTTEBI
BimMiHHOCTI. Ilepenbavaerhcs, M0 TapaMeTPH 3AIHIIAIOTHCS HE3MIHHUMH
IPOTATOM YChOTO TIEPIOAY CIIOCTEPEKEHHS, a eK30I'e€HHI 3MiHHI 0e3yMOBHO
MOBUHHI 3MiHIOBaTHCA 3a 4acoMm. Came 3MiHA €K30TCHHHMX 3MIHHUX MPUBOJIUTH Y
PYX MOJIeTb 1 BUKJIMKAE TIEPEXi]] MOJIETi JO HOBOTO CTaHy.

[HmMY THN 3MIHHUX, SIKI HA3UBAIOTHCS €HOO2eHHUMU, BUSHAYAETHCA TaKUM
YUHOM: iX 3HAQYEHHS OACPXKYIOTh y PE3yJbTaTi pillleHHs BCIX PIBHSIHB MOJENI 3a
3aITaHUMHU 3HAYEHHSIMHU €K30T€HHUX 3MIHHUX. EK30reHH1 3MiHHI MPEICTABISIIOTH Ti
CWIM, SIKIi XapaKTepU3YIOTh 30BHIIIHE CEPEOBHUINE 1, SKI y paMKax JgaHOI
CTPYKTYpPH MOJIeJIi, BILIMBAIOTh HA CHAOTCHHI 3MiHHI.

2.3 OCHOBHI MOHATTA €KOHOMIKO-MAaTeMATHYHOI'0 MOJeJTIOBaHHII.
ETanu npoBeeHHsA eKOHOMETPHUYHOT0 AHAJTI3Y

OCHOBHMMH METOJAaMHU JOCIII)KEHHSI CUCTEM € METOJd MAaTeMaTUYHOTO
MOJICTIOBaHHS, W10 JO3BOJISIIOTH CKJIACTH ONUC CTPYKTYpH 1 TOBOMKEHHS
COIAIbHUX, €KOHOMIYHHUX, TCXHIYHHUX 1 IHIIUX CHCTeM. Jlo Takmx METOHIB
BIIHOCATBCS ~ METOJIM  TeOpli  IMOBIPHOCTI, = MaTeMaTU4YHOI  CTaTUCTHUKH,
MaTeMaTU4YHOTO aHali3y, (PAKTOPHOTO aHaji3y, aHAJ3y IMHAMIYHUX PSAIIB 1 1H.



OCo0IMBICTIO MAaTEMaTHYHOTO MOJCIIIOBAHHSI € Te, 10 BOHO Ja€
MO>KJIUBICTh BUBUYEHHS, MPOTHO3YBAHHS 1 YIPABIIHHS PEAIbHUMH €KOHOMIYHUMHU
cucTeMaMu, M AKUX (I3UYHUI (HATypalbHHI) €KCHEpPUMEHT YTPYAHEHUH YU
€KOHOMIYHO HEBUTIAHUM, a 1HOAI 1 HEOE3MEUHMM, OCKUIbKH MOXE MPUBECTU 10
BEJIMKUX MaTepilaJbHUX 1 IHIIUX BUTPAT.

Exonomempuune moodentosannsi TPUITYCKA€ BUKOHAHHS TEBHOI KUIBKOCTI
eTamiB. Y  pO3rOpHYTOMY  BHUIJISIAI  TOCHTIJIOBHICTh  OCHOBHHUX  €TaIliB
€KOHOMETPUYHOTO MOJICITIOBAHHS MOXE OyTH TIpEJICTaBlieHa HACTYITHUMH
eTanamu:

Etan 1. Oxpecaenns 3agayi gocaigpxenns. Hacammnepen, HeoOX1IHO 4iTKO
OKPECJIUTH EKOHOMIYHI 3ajadl JOCIIIKEHHsS, BUBUUTU EKOHOMIUHY TEOpilo 1
PI3HOMaHITHI TOYKU 30py Ha T€, K1 MPUYMHHO-HACTIAKOBI 3B S3KH ICHYIOTh MIXK
aHaJTI30BaHUMHU TIOKa3HWKamMu. Ha 1mpomy ertami 3AIMCHIOETHCS TOMEPEaHIN
TEOPETUYHHUI aHajl3 €KOHOMIYHOI CHCTEMH, SKa MOJEIIOEThCS, 1 TeHACHIN 11
po3BUTKY. Lli 3HAHHS € OCHOBOIO ISl pO3pOOKH crienudikaiii piBHIHb MOJEIII, SKa
3MIIHCHIOETHCS HA HACTYITHOMY €Talll.

Eran 2. Po3poOka cneumdikamii Moxesi B 3arajbHoMy Buriasagi. Ha
IILOMY €Tarll 0OMPAETHCS TUI MOJIEN1, BU3HAYAETHCS CIUCOK 3MIHHHX, SIK1 BXOASATh
y MOJenb, iXHIM PO3MOAUT HAa €K30reHHI W eHgoreHHi. Jlam po3poOseTses
Oe3mocepeHb0  crienudikallis €KOHOMETPUYHUX 3B S3KIB Yy BHUIJISI 3arajlbHHX
PIBHSHB.

VY mpotieci oOliHIOBaHHS PIBHSAHbB 1 MEPEeBIPKU CTATUCTUYHUX T1MOTE3 BUTJIS
PIBHSHHS MOXKe OyTH 3MIHGHHM 31 30€peXeHHSIM THX JXE€ perpeccopon, abo,
HABIIAKW, MOXKE 3aJUIIUTUCA HE3MIHHOIO Qopma pIBHAHHA, a cruerudikaiis
mijiana KopuryBanHio. [Ipote, Ha 1aHOMYy eTarli y 3arajlbHOMY BHJI1 3alUCYETHCS
BUXITHUN BapiaHT cnienrdikarii KOKHOTO PIBHSHHS MOJIEII.

Etan 3. ®opmyBaHHsI CTAaTHCTHMYHOI 0a3M Tnpunyckae 30uUpaHHA 1
JOCJTIJDKEHHSI CTATUCTUYHOI 1H(OpMallii, He0OX1THOT 71T KOPEKTHOT'O OI[IHIOBAHHSI
napamMeTpiB Mojeni, crnerudikoBaHOi B 3arajJlbHOMY BUIUIIAI TPH BUKOHAHHI
nornepeaHporo eramy. Ilig yac mpboMy, B MepIy 4epry, 3M1MCHIOETBCS aHalli3 PsIiB
JaHUX Ha €KOHOMIUHY BIJMOBIAHICTH, IO MPHUITYCKAE MEPEBIPKY HA aJCKBATHICTH
3HAY€Hb CTATUCTUYHUX JIAHUX BITHOCHO €KOHOMIYHUX TOKA3HUKIB, BKIIOYCHHUX Y
MOJICIIb.

CTaTUCTUYHUM JaHUM, [0 BUKOPHCTOBYIOTHCSI B EKOHOMETPUYHOMY
MOJICNIIOBaHHI, YacTO BIACTUBI pO3’€IHAHICTh, HEMOPIBHAHHICTH, a 1HOAI 1
BIJICYTHICTh OKPEMHUX 3HAYE€Hb Yy WYHCIOBIA mochigoBHocTi. Tomy Ha erami
dbopMyBaHHS CTaTUCTHYHOI 0a3u HEOOXIAHO 3a0e3TedyBaTH MOPIBHAHHICTD JTaHUX
3a OJUHUIIMH BUMIPY, 32 IEPIOJUIHICTIO, 32 (HOPMOIO BUPAKEHHS, 32 TUIIOM IIHU
1T.IL

Eran 4. OuinioBaHHsi mapameTpiB piBHAHb Moaeai. Ha manomy erami,
HacaMmIiepena, 3°SCOBYEThCSA, UM BIANMOBiAae  crenudikamis MOJeNTi, 1o
po3po0JIg€ThCs, TepeayMOoBaM KIACMYHOI MOJeNl JiHiiHO1T perpecii. [lonepenne
VSIBIIGHHSI PO 1€ MOKHA OJIepaTy BiJipa3y Ha MiJcTaBl anmpiopHoi iH(opMailii,
1[0 € B Pe3y/bTaTl BUKOHAHHSA MEPIIUX TPhOX €TaliB, a MOTIM L1 YSIBICHHS BapTO



00O0B’SI3KOBO MEPEBIPUTH 3a JOMOMOTOI0 PI3SHOMAHITHUX CTAaTUCTUYHUX TECTIB
(m’siTuit erarn).

[lepeBaxkHa OUIBLIICTh pPEATBHUX MOJEJIEH HE BHUKOHYE PsJl NEPEIyMOB
KJIACUYHOI MOJIeN JIHIMHOT perpecii. ¥ TakoMy BHUIAJIKy pOOUTHCS MOCIA0ICHHS
(y3arambpHEHHs) IIMX TMEPEAYMOB, IO TOPHU3BOAUTH JO  y3araJbHEHOI
eKoHOMeTpuuHOi Mozeni. lle € apXiBaXJIMBUM MOMEHTOM Yy BChOMY IIpOIIeCi
€KOHOMETPUYHOTO MOJIEIIOBAHHA, OCKILIbKM caMe Ieil (axT Bu3Hayae BHOIp
KOHKPETHOTO METO/1Y OLIIHIOBAHHS PErpeciiHMX KOe(IIIEHTIB PIBHAHHS.

SIku1o MeToJ OIiHIOBaHHS 00paHO HEKOPEKTHO, TO MPO SIKICTh pe3yJIbTaTiB
MOJIENIIOBaHHs (ITPOrHO3Y M iMITalli) HE MOYKHA TOBOPUTHU, TOMY IO PIBHSIHHS
MozeN OyyTh OMKUCYBATH 1110 3aBTOJHO, TUTBKH HE JAOCIIIKyBaHUM 00’ €kT. Tomy
naHiil npo6sieMi NpUAUISETHCS BEIMKa yBara Iiji 4yac BUBUEHHS €KOHOMETPIi.

Etan 5. OOumciieHHs KpUTepialbHUX XapPaKTEPUCTHK 1 mepeBipka
CTATUCTHYHUX rimoTe3. 3a BIANOBIAHUMHU  (doOpMyJaMU  OOUYUCITIOIOTHCS
KpUTEpiaJibHl XapaKTePUCTUKU, Takl SK KOeQILIEHT JeTepMiHallli, CTaHAapTHI
NOMMJIKHM TapaMeTpiB 1 piBHAHHS, t- 1 F-cTaTuCTUKM [J1s1 MepeBIpKH TINOTE3 MPO
JIACHI 3HAYCHHSI OKPEMHUX PerpeciiHuX KoedimieHTiB 1 IXHIX rpyn, d-cTaTUCTHKA,
10 BU3HAYa€ HASBHICTh ABTOKOPEJAIIl 3aJMILIKIB Yy PIBHAHHI, KOE(IlIEHT MipH
3arajbHOI1 MYJIbTHKOJIIHEapHOCTl. Ha miacTaBi MUX XapaKTepUCTUK 3IIACHIOETHCS
BUOIp BIAMOBITHOTO PIBHSHHS MOJENI, IO aJEKBaTHO OMHUCYE JOCIIIKYBaHUM
€KOHOMIYHHH MOKAa3HUK.

[IpoTe BapTO Mam’sTaT, 10 BUOIp anreOpaidyHOro BUPaKEHHS I 3MIHHOT
nepeadavae pilieHHs SK CTATUCTUYHUX MpoOJeM, Tak 1 JIOTIYHUX acmlekTiB. IcHye
Taka pEeKOMeHJalis: BHOIp 3MIHHMX B EKOHOMETPHYHHMX MOJIENSAX MOBUHEH
CIUpaTtucs He TUIBKM Ha MOXIMBOCTI CTAaTUCTHUKH, aje 1, Hacammepena, Ha
€KOHOMIKO-TEOPETUYHI BHCHOBKH. TOMY OCTaTOYHUN BUOIp (PyHKIIIOHAIBHOT
3QJIKHOCT IS JOCHTIPKYBaHOI 3MIHHO1 TOBHHEH 3IMCHIOBATHUCS 3 TO3HININ
JIOTIKO-CTaTUCTUYHOTO TIAXOAy, 1o 3abe3meduye BpaxyBaHHS EKOHOMIYHHUX
aCIIeKTIB Ha CTaJlii 3aCTOCYBAaHHS CTATUCTUYHUX METO/IIB.

Etan 6. IlepeBipka moaeni Ha agexkBaTHicTh. Po3paxoBaHi CTaTUCTHUKU
MOPIBHIOIOTHCS 3 1X KPUTEPiaJbHUMU 3HAYCHHAMH. SIKIIO pe3yabTaTH MOPIBHIHHS
OyAyTh 3aJOBUIBHUMH, TO EKOHOMETPHUYHA MOJIEJb BBAXKAE€THCSA aJCKBATHOIO
JOCITIJDKYBaHOMY 00’€kTy (Tipormecy). B iHImIoMy BHmaaky HEOOXITHO BHOCHUTH
3MiHM B crenudikamiro Mojemi, TOOTO IMOBTOPUTH BCI €TamM, IOYMHAIOYH 3
IPyroro.

Eran 7. Pimennss mopgedai moxxe OyTu 37iliCHEHE B JBOX pEKUMAaX:
MPOTHO3HOMY 1 IMITaIliitHOMY.

PimenHss exoHOMETpUYHOT MOJENl B PEXKHUMI TMPOTHO3YBAHHS O3BOJISIE
BIIMIOBICTH Ha 3alUTaHHSA: SK OyAe PO3BHBATHUCSA TOH YM 1HIMUHA EKOHOMIYHHUI
MOKA3HMK, SKIO TEHJEHIlST PO3BUTKY MOCTIIKYBAHOTO O0’€KTa HE 3MIHUTHCA?
Tob6TO, y IbOMY BUMAAKY Tepen0adacThCcs, M0 KOXKEH €KOHOMIYHHUM MOKa3HUK
Oyle B meploj MPOrHO3YBaHHS PO3BUBATHUCA TaK, SIK BIH PO3BHMBABCS /10 HBOTO 1
JTHWHaMIKa HOT0 PO3BUTKY aJICKBATHO OMUCYETHCS BIAMOBIIHUM PIBHSIHHSM MO/IEIII.
Ilin 4ac mporo B SAKOCTI MalOyTHIX 3HAYEHb EK30TC€HHUX 3MIHHUX 1 JESIKHUX
rapaMeTpiB MOKYTb BUKOPUCTOBYBATUCS €KCIIEPTHI OLITHKH.



PimeHHs iMiTaniiHUX 3a7a4 3BOJUTHCSA A0 aHANI3y BIUIMBY THX UM 1HIIUX
KOHKPETHO-ICTOPUYHUX YMOB Ha PO3BUTOK €KOHOMIKHU. 3JIMCHIOETHCS 1LI€ HUIIXOM
MONEPEIHbO1 OI[IHKH aJIbTEPHATUBHOI TPAEKTOPIl MOKA3HHUKIB UM MAPaMETPIB, IO
703BoJIMJAa O JaTh BIANOBIAb HA MUTaHHA: AK OyJe pPO3BUBATUCSA EKOHOMiKa
MPOTATOM JIESIKOTO TEpioay, SKII0 He Oyne sSKux-HeOynb YMOB, a00 HaBMaKw,
SIKIIIO BOHU 3’ SIBISAThCS. 11 yMOBU BBOASITBCSA B MOJEIb 1 1i PIIlICHHS J1a€ BIATOBIIb
Ha MOCTABJICHE MMUTAHHS.

Eran 8. ExoHOMiYHMII aHaJgi3 pe3yJabTaTiB MOJCJIOBAHHA 1 IXHE
BUKOPHUCTAHHS NPH NPUAHATTI YIPaBIiHCHKUX PillleHb LIUJIKOM CIUPAETHCA Ha
€KOHOMIYHY TEOpil0 1 3a CBOIM 3MICTOM TSXKIE€ O CYMDKHHMX JTUCHMIUIIH, YUM
0e31ocepe/IHbO /10 CaMOi eKOHOMETPII.

[TocniioBHICTh OCHOBHUX €TalliB €eKOHOMETPUYHMX JOCIIIKEHb MOXKe OyTH
Ipe/ICTaBlIeHa HACTYIHOI CXEMOIO:
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Puc. 2.2 — ITocnigoBHICTh OCHOBHHUX €TaIliB €KOHOMETPHIHUX JTOCTIIHKCHB

2.4 OCHOBHI THIH E€KOHOMETPHYHHMX MoJejdell I NMPUHUMIN IXHbOI
Kiaacugikaumii



ICHYIOTH Pi3HOMAHITHI THUIIM E€KOHOMETPHMYHHMX Mojeleil. IX HeoOXimHO
3HaTH, OCKUIbKM BHUJ MOJEIl € OJHUM 3 HaWBaXJIMBINIUX (AKTOPIB, MIO
BHU3HAYalOTh BHOIp KOHKPETHUX METOJIB OLIHKM XapakTEPUCTHK Mojedl 1 il
pimenHsa. Ha3zBemo nesiki OCHOBHI TUMHM €KOHOMETPUYHUX MOJENCH 1 MPUHIUIN
iXHbO1 KJIacudikarii.

1. 3a xinekicmio pisHAHb, MO BXOASATH Y MOJIEIb, PO3PI3HSIOTH:

- TIPOCTi (3 OJTHOTO PIBHSIHHS);
- KOMIUIEKCHI (13 IBOX 1 OLIbIIIE PIBHSIHB).

VY Mogmensx, Mo MPeICTaBIsIOTh COOOK0 CHCTEMY PiBHSIHB, CTa€ CKIATHUM
pPO3MOJUT 3MIHHMX Ha 3aJieXkH1 1 He3aJeXH1 (TaKuil pO3MOALT CTOCYEThCA JIMILE
NPOCTUX MoeNe). Y KOMIUIEKCHUX MOJCISIX PO3PI3HIIOTH B3aEMO3ANICKHI
3MiHHI, SIKI pO3PaXxOBYIOTHCSI B MOJIEI1 3a JOTIOMOI'OK0 PIBHSIHbB, 1 3MiHHI, BU3HAYCHI
1o3a paMKaMu MOJIeN, 1 sIK1 BXOJSATh B HEi 330BHI.

2. 3a 36’a3K0M Midic pIBHAHHAMU KOMILJIEKCHI MOJie OyBarOTh:

- OJIHOYACHI (CUCTEeMa OJTHOYACHUX PIBHSHB);
- PEeKypCHBHI;
- OJIOYHO-PEKYPCHUBHI.

B3aemo3zanexxHi €KOHOMETpUYHI MOJEeNi (CHCTEMU OJIHOYACHUX DPIBHSHB)
XapaKTepU3YIOThCS TUM, IO CKJIQJIAIOThCSl 3 PIBHSAHb, PErPECcOpH  SKHUX
OIHMCYIOTHCS BIIACHUMH PIBHSHHSAMH, IO MICTATh y SKOCTI IMOSCHIOYMX 3MIHHUX
perpecaHTd IHIIUX PIBHSAHb, 10 3HAXOJAThCS Hmkue. lle HaWOLIBII
PO3MOBCIOJIKEHUHN Yy MPAKTUYHUX JOCTIKEHHIX THIT €KOHOMETPUYHUX MOJIEIEH,
HAWOLIBIN CKJIATHUN 3 TIOTJISATY OLIIHKM IMapaMeTpPiB 1 PIIlICHHS MOJIEII.

k1o B MojeNn Mae Miclie OJHOCIIPSIMOBAHHM 3B’ 30K MK PIBHSHHSIMH, TO
MOBa i€ PO PEeKYpPCUBHI Mojeni. XapakTEepHUM [JIs IUX MoJeNed € Te, 110
KKJI0€ PIBHAHHSA B SKOCTI IIOSICHIOIOUMX TIEPEMIHHHUX MOXKE BKJIIOYATH
perpecanTu nonepeaHix (y»e BUPIIICHUX) pIBHIHbB, aje He 3 HacTynmHuM. Cucrema
TaKUX PIBHAHb YTBOPHUTH TNPUYMHHUMA JIAHIIOr. Taki MoOJeiai HE BUKIMKAIOTh
PO3pPaxyHKOBUX YCKJIAIHEHb ITi/1 4ac OILIHKHU IMapaMeTpiB 1 pIIICHHS MOIETI.

AJe peKypCHMBHOCTI B peajbHUX MOJEISAX JOMOITHUCS BaXXKO, TOMY YacTO
MPUBOJIATH EKOHOMETPUYHY MOJIETh J0 OJ0YHO-PEKYPCUBHOTO BUTIIANY, B SKOMY
MPUYUHHANA JIAHITIOT YTBOPIOIOTH HE OKpeMi DPIBHSHHA, a ixHl OJOKM, a Tpymna
pIBHAHBb ycepeauHi OJIOKYy MOKe MpPENCTaBIsATA COOOK CHUCTEMY OJHOYACHUX
piBHsAHB. 3yCWJUIS, TIOB’sI3aHI 3 YSBIICHHSIM €KOHOMETPHYHOI MOJeii B OJIOYHO-
PEKYPCUBHOMY BHWIJISII, BHIPABIOBYIOTHCS CIHPOIICHHSIM 1 IMiJBUIICHHAIM
e(eKTHBHOCTI MPOLIEYp OI[IHKKA TapaMmeTpiB PIBHIHb MOJENTI 1 iX pIICHHS 5K y
MIPOTHO3HOMY, TaK 1 B IMITAI[IfHOMY peXHMaXx.

3. 3anmexHO BiJ TOTO, BKIIOYCHI B MOJEIb 3MIHHI, CHMOCOBHI NONEpeoHix
mum4acogux nepiodig, abo X HEMae, EKOHOMETPUYHI MOJeii MOAUIATh Ha:
CTaTUYHI, JUHAMIYHI.

CratuuHi MOJIeNll BUKOPUCTOBYIOTH 3MiHHI, CTOCOBHI TUIBKH OJIHOTO
THMYacoBOro nepioay t, ToOTO B MOJiel pOOUTHCS SIK OM TUMYACOBUH 3p1i3.

SIKmIo K y MOJeNb BKJIFOYeHa Xoda O OfHa 3MiHHA momepeaHboro (t-1)
nepiogy, To MoAeNb 3400yBae AMHAMIUYHOTO Xapaktepy. PeaiibHi eKOHOMETpUYHI
MOJIEN1 3aBXK/IU € TUHAMIYHUMU.



4. 3a BUAOM (DYHKYIOHAIbHO2O 36 3Ky PO3PI3ZHAIOTH EKOHOMETPUYHI MOJIENI:
JMIHIAHI; HSIIHINAHI.

I[linx 4yac HasIBHOCTI HEIIHIMHOCTI B MOJEIAX BHUHUKAIOTHL 3HA4YH1
METO/IOJIOTTYHI 1 PO3PaxXyHKOBI YCKIaAHEHHS. TOMy Ha MpaKTULI HEJIHIHHI MOJEN1
3a JOTIOMOTOI0 PSy MEePEeTBOPEHb MPU3BOMASTH O JIHIHHOIO BUIY Ta MPaIIOIOTh
naii, K 3 JIHIMHAMU.

5. 3a cmynenem idenmugpikosanocmi (OTOTOKHOCTI 3 peaTbHUM 00’ €KTOM)
PO3PI3HAIOTH MOJEJIi: He1AEeHTU(1KOBaHI; TOYHO 1IeHTU(IKOBaHI;
noHaiAeHTU(IKOBaHI.

[IpoGnema inentudikanui BUHMKAE TiJ 4Yac OIIHIOBaHHS OJIHOYACHUX
PIBHSIHB 1 Ma€ BeJIMKE MPAaKTUYHE 3HAYECHHS, OCKUTbKHU:

- SIKILIO PIBHSHHS HENOIeHTU(IKOBAaHE, TO, Y MPUHIUIIL, HE ICHy€ 3aco0iB
oJiep>KaHHs Oro OLIHKHM, TOOTO MapaMeTpH PIBHSIHHS HE MOXKYTh OYTH OIIHEHI;

- SKIIO PIBHSHHS TOYHE 1JE€HTU(IKOBAHO, TO BOHO MOXKE€ OyTH KOPEKTHO
OIIIHEHO 1 BUPIIIEHO OyIb-SIKUMU METOaMHU;

- npu noHaAineHTU(diKalii piBHAHHSA ICHYye OUIbII, HDK OJMH 3acid
oJiep KaHHs HOro OLIHOK 1 YCKIJIAAHEHHS MOJIATa€e B iXHbOMY BUOOPI.

Cryninp igeHTH}IKAIlT MOJEl BIAITpae Ba)XJIMBY pOJIb TaKOX I dYac
BUOOpPY MeToay pimeHHs mojeni. IlepeBipka Ha imeHTU(DIKALIIO € 00OB’I3KOBUM
€TaroM MpoBeACHHS MO0YA0BU €KOHOMETPUUYHOT MOJIEIII.

?

° 3anuTaHHA ISl caMoNepeBipKU 3HAHb

JlaliTe BU3HAUEHHS ITOHATTIO CUCTEMA.

SAxi ocHOBHI KiacudikariiiHi Mpyu3HaAKU CUCTEM?

SIK1 OCHOBHI BJIaCTUBOCT1 EKOHOMIYHUX CUCTEM?

Ha3BiTh OCHOBHI METOIM JOCIIIKEHHS CUCTEM?

Ha3BiTh eTanu Moaent0oBaHHS CKJIQJHUX CUCTEM.

3 IKUX €JIEMEHTIB CKJIaJacThbCd MaTEMaTHYHA MOJIEIH?

[lo po3ymieTbes mia cnernudikaimiero Moaemi?

Ha3Bith THIIM MaTeMaTHYHUX Mojiesield. UMM BOHU BIIPI3HAIOTHCS MK

NGO WNE

co6o10?

9. Mo siKOTO THMY HaJEKHUTh EKOHOMETPUYIHA MOJIEIH?

10. SIxi 0coOIMBOCTI Ma€ EKOHOMETPUYHA MOJICIIH?

11.5Ixi TUTI TaHUX BUKOPUCTOBYIOTHCS B EKOHOMETPUIHOMY JOCIIHKCHH1?
Sxi mpo6iemMu BUHUKAIOTH i 9ac poOOTH 3 JaHUMU?

12.HaBeniTh OCHOBHI THIIM €KOHOMETPUYHHUX MOJEJICH 1 MPUHIUIM TXHBOI
Kiacuikarii.

13.Yomy BuHUKaE mTpodaemMa imeHTrdIKaii Ta HeoOX1MHICTS 11 pimeHHs?

14. Sk Tpeba po3yMiTH CYKYIHICTh CLIOCTEPEKEHD Ta il OJHOPIIHICTE?

15. Yum 3abe3meuyeTbesi HOPIBHAHHICTD JAHUX y MPOCTOPI i yaci?

Tema 3. IPOCTA JIIHIMHA PETPECIA TA KOPEJISLIA B
EKOHOMETPUYHUX JOCIIKEHHAX



3.1 Cneundikauis moaeJi

B exkoHomeTpHIll IMPOKO BUKOPUCTOBYIOTHCS METOJIM CTATHCTHKHU.
Crapnsiun MeTy JaTh KUIBKICHMM OMHC B3a€MO3B’SI3KIB MIDK €KOHOMIYHUMH
3MIHHUMH, €KOHOMETPisl HacamIepea 3B’s3aHa 3 METOJAaMU perpecii 1 Kopesiii.

OpHiel 3 TOJOBHUX MEPELIKOJI 3aCTOCYBAHHSA CHCTEMHOIO MIIXOAY y BCIX
chepax €eKOHOMIYHOTO aHaJi3y € mpoljeMa HeBU3HAUYCHOCTI. OTHUM 3 MOMKJIUBUX
MIAXOA1B 10 PIIIEHHS II€T IPOOIEMH € perpeciiHuii aHamis.

Pecpecicto Ha3uBalOTh CTOXAaCTUYHY 3aJIEKHICTh OJHIE] BHIAJIKOBOI
BEJIMYMHU B1JT 1HIIOT (UM JEKUTBKOX 1HIINX) BUIMAJKOBHX BEJIUYHH.

CroxacThyHa 3aJeXHICTh BHPAXAETHCA 3a JOMOMOroK (QYyHKIIL, 1110
HA3UBAEThCS @hyHKUicto peepecii. TIpUHIUIIOBOIO BIIIMIHHICTIO MDK CTPOTOIO
(YHKIIOHAIBHOIO 3aJIEKHICTIO 1 (PYHKIIIEIO perpecii € Te, 110 B NEPIIOMY BUIAJKY
He3alexxHa 3MiHHa (X) [UIKOM BU3HAuYa€ 3HaUYCHHA (PYHKIIIT 1 151 QYHKIIIS 3BOPOTHA
(nampukian ¥Y=5X ta X=Y/5). B npyromy BUMaKy I[bOr0 CKa3aTH HEMOXKIUBO.

VY 3amexHOCTi Bii KUIBKOCTI (DaKTOpPIB, SKI BXOJAATH Y PIBHSHHS perpecii,
NPUIHSTO PO3PI3HATHU MPOCTY (MAPHY) 1 MHOKUHHY perpecii.

Ilpocma pezpecin siBisge co00I0 perpecito Mik JABOMa 3MIHHUMH - y U X,
TOOTO MOJEIb BUY:

y = f(x), (3.1)

1e Y — 3aJie)kHa 3MiHHA (pe3yJbTaTHBHA 03HAKA);
X — He3aJexHa, abo MosICHI0I0YA, 3MiHHA (03HaKa-(haKTop).
MHuoscunna pezpecia BIINOBITHO SBIsSIE COO0I0 PErpecito pe3yabTaTUBHOT
03HAKH 3 IBOMA 1 OLTBIIOI0 KUTBKICTIO (PaKTOPiB, TOOTO MOJEIbh BUY:

y=F (XX %) (3.2)

Bynp-sike eKOHOMETpHUYHI  JOCTIIHKCHHS ITOYMHAETHCA 31 crenudikaiii
Mojedi, TOOTo 3 (OPMYIIFOBaHHS BUIY MOCHI, BUXOJSIYM 3 BIAMOBIIHOI Teopii
3B’SI3Ky MK 3MIHHUMHU. [HITUMH cTOBaMU, JOCTIPKEHHS IOYMHAETHCS 3 TEOPii, 110
BCTAHOBJIIOE 3B'SI30K MK SBHIIIAMM.

Hacammnepen 3 xosna (axTopiB, 10 BIUIMBAIOTh Ha pe3yJbTaTHBHY O3HAKY,
HEOOXITHO BWAUIMTA HaWOLIeIn BrumBOBI. [lapHa perpecis mocTaTHs, SKIIO
Ma€ThbCs JOMIHYIOUHH (DAKTOp, SKUKW 1 BUKOPUCTOBYETHCS B SKOCTI MOSICHIOIOYOT
3MIHHOI.

[IpakTHYHO B KOKHIM OKPEMOMY BHIIAJKYy BEIIMUMHA ) CKIATAETHCS 3 JBOX
JIOJAHKIB:

y=y, +e, (3.3)

ne y — (hakTuyHe 3HAYCHHS PE3yIbTaTUBHOI O3HAKH;



Y«— TeopeTnuHe 3HaYEHHS pE3yAbTATUBHOI O3HAKW, 3HAMIEHE BUXOASYU 3
BIJIMOBITHOT MAaTEMATUYHOI (DYHKIIIT 3B 3Ky ¥ U X, TOOTO 3 PIBHSAHHS perpecii;
e — BUMAJKOBAa BEJIUYMHA, 1110 XapaKTepHU3y€e BIAXUIIEHHS PEalbHOr0 3HAYEHHS
PE3yJIbTATUBHOI O3HAKHU BiJl TEOPETUYHOTO, 3HAWJIEHOTO 3 PIBHSHHSA perpecii.
BumnankoBa Beau4MHA e BKIIIOYA€E BIUIMB HE BPAXOBaHUX Y MO (PaKkTopiB,
BUIIAJKOBUX TOMMIOK 1 ocobmuBocTelf BuMipy. Ii mpucyTHicTH y Mogjeni
MOKJIMKaHA TPbOMA JKEpeslaMu: crieluQiKaliero Moei, BUOIPKOBUM XapaKTEPOM
BUXIJTHUX JJAHUX, OCOOJMBOCTSIMU BUMIPY 3MIHHHX.
Bin npaBunbHO 00paHoi crnemnudikamii  MOJENl 3aNeXUTh BETUYHHA
BUIAJKOBUX IOMHUJIOK: BOHM THUM MEHIIE, HDK y OUIbIIIM Mepl TeopeTHuHI
3HAUEHHS PE3yJIbTATUBHOI O3HAKU ¥, MIAXOASTH 10 GAKTUYHUM JAHUM ).

o nomunok cneyughikauii OyayTh BITHOCUTHUCS HE TUILKU HEBIPHUN BUOIP
Tiei abo 1HIIOT MaTeMaTudHoi (QYHKIT s Y., aje 1 HeAOOOTIK y pIBHSIHHI
perpecii skoro-He0y/1b iICTOTHOTO (akTopa, TOOTO BUKOPUCTAHHS MapHOi perpecii
3aMiCTh MHOYKWHHOI.

[Topsin 3 mommikamu crenudikaiii MarwTh MICIE HOMUIKU GUOIPKU,
OCKUIbKMA JOCTIAHUK OUIBII 32 BCE Ma€ CHpaBy 3 BUOIPKOBUMHU [TaHUMH TIPH
BCTAHOBJICHH1 3aKOHOMIPHOIO 3B’SI3Ky MK O3HaKaMu. [lomMmuiiku BUOIpKM MalOTh
MiCIe ¥ Y CHITy HEOJHOPIAHOCTI JaHUX Y BUXIJHIA CTATUCTUYHINA CYKYIHOCTI, 110,
SK TpaBWIo, OyBa€ MpU BUBYCHHI E€KOHOMIYHHX IMPOIECIB. SKIIO CYKYyIHICTbH
HEOJIHOPi/IHA, TO PIBHSHHS pPerpecii He Mae MPaKTUYHOTO 3MIcTy. [ omep kaHHs
AKICHOTO PEe3yJIbTaTy BHUKIIOYAIOTh 13 CYKYNHOCTI OAMHHII 3 aHOMaJbHUMHU
3HAYEHHSMM JOCHIPKYBaHMX O3HaK. | B 1IbOMY BHUMAAKy pe3yJbTaTh perpecii
SIBJISIIOTH COO0I0 BUOIPKOB1 XapaKTEPUCTUKH.

HaiiGinpmy HeOe3NneKy B MPAaKTUYHOMY BUKOPHUCTAHHI METOJIB perpecii
NPEACTABISAIOT HOMUAKU eumipy. SIkmo mnoMwikyd —crenudikamii MokHa
3MEHIIUTH, 3MIHIOIOYM (GopMy Mojeni (BHUIJIAI MaTeMaThyHoi Qopmynu), a
MOMUJIKA BHOIPKH - 30UIBIIYIOUM OOCST BHXIJHHMX JaHUX, TO IOMMIIKH BUMIPY
PaKTUYHO PYHHYIOTH yC1 3yCHIIIS O KUIBKICHIM OITIHII 3B’SI3Ky MDK O3HaKaMH.
Oco0nuBO BenmrKa pojb MOMUJIOK BUMIPY MPHU JOCIIKEHHI Ha MakpopiBHi. Tak, y
JOCTIDKCHHSIX TIOMUTY 1 CHOKHBAHHS B SIKOCTI TOSICHIOIOYOI 3MIHHOI IIUPOKO
BUKOPHUCTOBYEThCSL “‘IIOXOJl HA AyUly HaceleHHs . Pa3oM 3 TUM CTaTHCTUYHHI
BUMIp BEJIMYUHU JOXOAY MOB’I3aHUM 3 TPYIHOIIAMH 1 HE TT030aBICHUI MOKITUBUX
MMOMWIOK, HAIIPUKJIAJ y PE3yJIbTaTi HASBHOCTI IPUXOBAHUX JTIOXO/IIB.

[Tpunyckatouu, 0 TOMIJIKK BUMIPY 3BEJI€HI O MIHIMyMY, OCHOBHA yBara
B CKOHOMETPHYHHX JOCTDKCHHAX TPUAUISETHCS MTOMUIIKaM crienudikariii Moaesi.

VY mapHiit perpecii BuOip Bumy MmareMarudHoi GyHkmii ¥, = f(x) Moxe OyTu
3MIUCHEHUH TPhOMa METO/IaMM:

e rpadiuyHUM;

® aHATITUYHHUM, TOOTO BUXOISYH 3 TEOPii JOCTIIKYBAHOTO B3a€EMO3B’ A3KY;

® CKCIICPUMEHTAILHUM.

[Ipr BHUBYEHHI 3aJ€XKHOCTI MDK JBOMa O3HAKaMH ZpagiuHuil memoo
mig0opy BUAY pPIBHSIHHS perpecii HOCUTh HAaouyHUW. BiH 3acHOBaHMil Ha MOl



kopesanii. OCHOBHI THUIM KPUBHUX, BUKOPUCTOBYBAH1 MNpPU KUIBKICHIA OLIHII
3B’SI3KIB, IpeJicTaBieH1 Ha puc. 3.1.

Y A Y)\
0 X 0 X
a 0
YA YA
0 X 0 X
B T
YA YA
0 X 0 X
A e

Puc. 3.1 — OcHOBHI TUIIH KPUBUX, BUKOPUCTOBYBaHI MPHU KUTHKICHIHM OIIHII
3B’SI3KIB MIXK JJBOMA 3MIHHAMU



a-y, =a+b-x;

6-7,=a+b-x+c-x*;

6—y, =a+—,;
X
e—P =a+b-x+c-x*+d-x’
0-p, =a-x";
e—p, =a-b”.

3HauYHUN 1HTEpeC TMPEJCTABISE AHATIMUYHUI Memod BUOOpY THUILY
piBHsAHHS perpecii. BiH 3acHOBaHM Ha BHBUYEHHI MaTepiajJbHOI MPUPOAU 3B’SI3KY
JOCJTJIPKYBaHUX O3HAK.

[Ipu 00po6ui iHpopMalii Ha KOMIT'tOTepl BUOIp BHAY PIBHSHHS perpecii
3IACHIOETHCS €KCHEPUMEHMATbHUM MemoO0oM, TOOTO  LUISIXOM MOPIBHSHHS
BEJIMYMHHM 3aIMIIKOBOI aucnepcii D4, po3paxoBaHoi TP pi3HUX MOJEISX.

SIkuo piBHAHHS perpecii MpOXOAUTh 4Yepe3 yCl Kpamku KOpesIiiHOTO
MOJIsl, [0 MOXJIMBO TUIBKH NpU (PYHKI[IOHAIBHOMY 3B’SI3KY, KOJM BCl KpaIkH
JIeXxaTh Ha JIHi1 perpecii ¥, = f(x), To GpakTUuHI 3HAYEHHS PE3yJbTaTUBHOI O3HAKU

301raloThCsA 3 TEOPETUYHUMHU Y =Y, , TOOTO BOHHM ILUJIKOM OOYMOBJICHI BILJIMBOM

dakTopa x. Y 1mpoMy BUTNAAKY 3anuiikoBa maucnepcit D,,, = 0. ¥V mpaktuaHux
JOCJIIJDKEHHSIX, SIK MPaBUJIO, MAE€ MICIE JIeSKe PO3CIIOBaHHS KPamoK MI0A0 JIiHil
perpecii. BoHo 00yMOBJI€HO BIUIMBOM IHIIUX (PAKTOPiB, IO HE BPAXOBYIOTHCS B
piBHsIHHI perpecii. [HmuMu ciioBamMu, MarOTh MiCIle BIAXWICHHS (DaKTUYHUX JaHUX
Bil TeopeTHyHUx (y-9Y,). BemnumHa 1MX BiAXWJEHb 1 JIGKUTh B OCHOBI

PO3paxyHKY 3aJUIIKOBOT TUCTIEPCii:
1 N2
D= 2. (y=5)" (3.4)

UuMm MeHIIe BeIWYMHA 3alMIIKOBOI JUCIEepCii, TAM y MEHIIH Mepi
CIIOCTEPITa€eThCsl BIUIMB 1HIMMX (HAKTOPIB, MO0 HE BPAXOBYIOTHCA B PIBHSHHI
perpecii, TMM Kpaie pIBHSHHS perpecii MiAXoAuTh 10 BUXITHUX maHuX. [lpu
00poOI1i CTATHCTUYHUX JTAHWX Ha KOMIT I0TEp1 MepeOnparoThCs pi3HI MaTeMaTH4H1
¢GyHKITIT B aBTOMaTUYHOMY PEKHMI 1 3 HUX OOMPAETHCS Ta, MJIS SKOI 3aJIMIIKOBA
JUCIIEPCis € HAMMEHIIIOO.

SIKmo 3anmumIKoBa JTUCTIEPCisS BUSIBISETHCA TPHUOIU3HO OJHAKOBOIO JIJISt
JEKITbKOX (YHKITIH, TO Ha MPAKTHUIll TIepeBara BiIIA€ThCS OUIBIT MPOCTHM BHIAM
GyHKIIH, TOMYy IO BOHM B OUIBIIOMY CTYIMEHI MIAJAfOThCSA IHTEpIpeTarmii i
BUMAararoTh MEHIIIOTO 00CSTY CIIOCTEPEKEHb.

3.2 3arajibHe MOHSATTS NMPO BUOIPKOBY JiHiliHy perpeciio. OuiHIOBaHHA
napameTpis JiHil{HOI perpecii

JliniliHa perpecis 3HaXOAUTh UIMPOKE 3aCTOCYBaHHS B EKOHOMETPIl Yy



BUIJISIII YITKOI €KOHOMIYHOI iHTepnpetauii ii mapamerpiB. JliHiiiHa perpecis
3BOJIUTHCA 10 TOOYI0BU PIBHAHHS BUAY

y,=a+bx abo y=a+bx+e (3.5)

PiBHsiHHS BUAy Y, =a-+bx 103BOJIsIE€ 3a 3aJaHUMU 3HAYCHHSIMH (pakTopa x

OTPUMATH TEOPETUYHI 3HA4YCHHS pe3yJbTaTUBHOI O3HAKH, MiACTABIAIOYN B
PIBHAHHS (paKTUYHI 3HAYEHHS (PaKTopa X.

[ToGynoBa miHiiHOT perpecii 3BOAMTHCSA A0 OLIHKK 1i mapaMerpiB - a i b.
O1iHky mapaMeTpiB JiHIHHOT perpecii MOXKyTh OyTH 3HalIeHI PI3HUMHU METOIaMHU.
MoskHa 3BEpHYTHCS O TMOJsSI KOpensmii i, BUOpaBmM Ha Tpadiky ABI Kpamkw,
MPOBECTH Uepe3 HUX NpsAMY JiHiro. [lami 3a rpadgikoM MO>KHA BU3HAUYWUTH 3HAYCHHS
napametpiB. [lapamerp a BU3HAUMMO SK KpanKy MEepeTUHAHHS JiHII perpecii 3
Biccto OY, a mapametp b oliHUMO, BUXOA4H 3 KyTa HaXWJly JIiHIT perpecii, sk

dy/dx,

ne dy — 30UIbIIEeHHS pe3ybTaTy ,
dx —3011bIlIeHHS aKTopa X.
Kimacuunmii  minxig [0 OIiHIOBAHHS MapaMeTpiB JiHIAHOT perpecii
3aCHOBAHU Ha Memo0i nHalimenuiux keaopamie (MHK).
MHK 1n03Bojsie oepKaTh Taki OIIHKK mapameTpiB a i b, mpu sxux cyma
KBaJpaTiB BIAXWIEHb (HAKTUUHUX 3HAYEHb pE3yJIbTAaTUBHOI O3HAaKU J BIJ
PO3paxyHKOBUX (TEOPETUYHMX) Y, MiIHIMaJbHA:

2. (% —,)" —>min (3.6)

{06 3HalTH MiHIMYM JaHoi GyHKIIi, Tpeba 00UUCIUTH TOXIIHI YaCTKH 3a
KOKHHUM TTapaMeTpoM a i b i TOpiBHATH HUX 10 HYJIS.
[osnaunmo ) e’ gepes S, Toi:

S=>(yi-v,) =D (y-a-b-x)?
ds

a:—22y+2-n-a+2-b2x:0

32=—22y-x+2-a2x+2-b2x2 =

[lepetBoprotoun (opMyny, OAEPKUMO HACTYNHY CHCTEMY HOPMAIbHUX
PIBHSHB JJIS OIIIHKH ITapameTpiB a Ta b:



n-a+bY x=>y,
a) x+bY x*=>"y-x

Bupimyroun cuctemy HOpMajdbHUX PIBHSAHD 3HANHJEMO OLIIHKHU MapaMeTpiB a
i1 b. MoxxHa CKOpHCTAaTHCS HACTYITHUMH TOTOBUMH (hPOPMYITAMHU:

p— M), 67

Oy

1ie cov (X, y) — KoBapiailisi 03HaK;
0%x — JIACIIEPCIs O3HAKH X.

Uepes Te, mo COV=Xy-Y-X, ol =x*-x?, OJIEPKUMO HACTYIHY (HOopMyTy
pO3paxyHKy OLIIHKK napameTpa b:

X
a=y-b-x . (3.8)

Iapamerp b HasuBaeThes Koegiuicumom pezpecii. Vioro BenmunHa mokasye
CEpElIHIO 3MIHY Pe3yJIbTaTy 31 3MiHOIO0 (paKTOpa Ha OJHY OJUHUIl0. Tak, SKIO Y
¢Gyukiii BUTpaT Y, =725+15% (¥ - BUTpaTH (THUC. IPH.), X - KUIBKICTh OJMHHIlb
IPOJIYKIIii), TO 31 30LIBIIEHHIM 00CATY MPOAYKIlii (x¥) Ha 1 OJUHMIO BUTpATH
BUPOOHUIITBA 3pOCTAIOTh y CepeAHbOMY Ha 1,5 Tuc. rpH., TOOTO J0AaTKOBUIA
IpUPICT TpoayKIlii Ha 1 0. BUKIIMKae 30UIBIICHHS BUTpAT y cepeaHbomy Ha 1,5
THUC. TPH.

MoOXNTHUBICTh UITKOI E€KOHOMIYHOI1 iHTeprperamii koedirieHTta perpecii
3pobwuiia JiHIHE PIBHSIHHS perpecii 10CUTh PO3MOBCIOKEHUM Y €KOHOMETPHUYHUX
JOCIIKCHHSX.

[TapameTp a He Mae UYITKOTO E€KOHOMIYHOTO 3MICTY y BIAMIHHOCTI Bif
napamerpa b. [aTeprperyBaT MOXKHA JIMIIE 3HAK MPHU mapameTpi a. SAxmo a > 0,
TO BIIHOCHA 3MiHa pPE3yJbTaTy BiOYBa€ThCA MOBUIBHIINIE, HDK 3MiHa (akropa.
[HmMu coBamwu, Bapiailis pe3yJbTaTy MEHIe Bapiamii (akTopa - KOeiIieHT
Bapiallii mo ¢aktopy x Buie kKoedimieHTa Bapiamii s pe3ynbrary y: Vx > Vy.

3.3 IloHsaATTs TicHOTH 3B’A3KY, OHIHKA Koe(imieHTIB Kopeasiuii Ta
aeTepMiHaIii

PiBHsiHHS perpecii 3aBXIM JIONOBHIOETHCS MOKAa3HUKOM TICHOTH 3B’SI3KY.
[Ipu BUKOpUCTaHHI JIIHIAHOI perpecii Ik TaKuW NMOKAa3HUK BHUCTYIMA€E JIHIMHUI
Koe(DILIeHT Kopeyslii TIxy. ICHYIOTh pi3HI Moaugikanii QGopMynu JIHIAHOrO



koepimieHTa kopensauii. Jleski 3 HUX NpUBEICHI HUKYE:

cov(X, VX— V- X
r, =bTx = OUXNY) _ yxmy X (3.9)
o, 0,0, 0,0,

Sk BigoMo, THIMHUIN KOeDIIIEHT KOPEsiil 3HaXOAUTHCS B TPAHULISIX

-1<ry<1.

SIkmo koeoitieHt perpecii b > 0, To 0 < ryy < 1, i, HaBnaku, mpu b <0, -1 <
Iy < 0.

Bapro matu Ha yBazi, 1m0 BeJIMYMHA JIHIMHOTO KOe(IIieHTa KOPEISIii
OLIIHIOE TICHOTY 3B’SI3KY PO3TJIIHYTHX O3HAK Y i JiH1HHIA Gopmi. ToMy OIM3BKICTH
a0COJIOTHOT BEJIMYMHU JIIHIMHOTO Koe(ilieHTa KOPESIii 0 HYyJs LIe He 03HAaYae
BIJICYTHICTB 3B’5I3Ky M1k o3Hakamu. [Ipu iHmii cnenudikaiii Moaemni 38’ 130K Mixk
03HaKaMU MOYKE€ BUSIBUTHUCS JOCHUTH TICHOIO.

[opsan 3 koediieHTOM KOpesilii BAKOPUCTOBYETHCS 1€ OJUH KpUTEPiH, 3a
JIOTIOMOTOO SIKOT'O TaKOX BUMIPIOETHCS MILIBHICTH 3B’ SI3KY MK JIBOMa a00 OuIbIIe
MOKa3HUKAMU Ta TIePEBIPSIEThCA aACKBATHICTh (BIAMOBIAHICTH) MOOYAOBAHO1
perpeciitHoi Mojeni peanbHid aiiicHOCT. ToOTO MaeThCs BIAMOBIAb HA 3alUTaHHS,
YW CIpaB/Ii 3MiHA 3HAYCHHS ) JIHINHO 3aJIC)KHUTHh CaMe B 3MIHM 3HAYCHHS X, a HE
BiIOyBA€ThCS IMiJI BIUIMBOM PI3HUX BUMAJIKOBUX (akTopiB. Takum KpUTEpiEM €
Koegiuiecnm oemepminauii. Ilepen TuM, K pO3TJISHYTH, 11O CaMe€ SBISIE COOOIO
koe(irieHT AeTepMmiHalii Ta SK BIH TOB’A3aHUM 3 KOe(QIilIEHTOM KOpesilii,
PO3TISIHEMO MMUTAHHSA PO 0EKOMNO3UUiI0 Oucnepciil.

BigxuneHns ¢hakTHYHUX 3HAYEHDb Bl CEpENHIX 3HAYCHb MOXHA 3aIlMCATH Y
BUTJISAIL:

Wi =9 =0 =9+ -¥). (3.10)

Pizuuio (y; — Y) IpUAHATO HAa3UBATH 3d2albHUM GiOXUleHHAM. PI3HUIIO
(9, — V) Ha3UBAIOTb BIOXUNEHHAM, AK€ MONCHA NOACHUMU, UXOOSUU 3 pecpeciiHol
npamoi. Crpali, SAKIIO Xj 3MIHIOETHCS, TO MU MOKEMO 3aBXKJIY 3HAWTH 3HAYCHHS
[IHOTO BIAXUJICHHS, MAIOUU TUIBKH PErpeciiiHy mpsiMmy, 60 ¥ 3aBXKIU 3aTHIIAETHCS
HE3MIHHOIO BCJIMYMHOK. Pi3HHMITIO (Y, —Y,) HA3UBAIOTh BIAXWICHHSM, SKE& HE
MOXHa TIOSICHHTH, BHUXOISYH 3 PErPeciiHOi MpsaMoi, abo HenosacHwo8alIbHUM
gioxunennam. CpaBi, SKIIO Xi 3MIHIOETHCS, TO 3MIHIOIOTHCS OOM/IBI BEIMYUHU )i
1 y; TOMY, BUXOISYM TUIBKHA 3 PETPEeciiftHOi MpsSMOi, HEMOKIUBO TOSICHUTH IIe
BIIXHWJICHH.

[Timnecemo oOuaBi wactuaum (3.10) m0 KBamgpaTy Ta MiACYyMyeMO 3a BciMa
1HIEeKCaMH, OTPUMAEMO:

PRSI N RS NGRSy SR CPEY



ne Z(J’l ¥,)? — saranbHa cymMa KBaJpaTiB, Sika MO3HAYAETHCS, K MPABUIO,

qepe3 SST

Z (¥, — ;)" - cyma xBagpartiB IOMHIIOK, 5IKa TO3HAYAETHCS depe3 SSE;

2 (¥, — ¥,)" - cyma kBaapaTiB, 10 MOSCHIOE PETPECiI0 Ta MO3HAYAETHCS UEPE3
SSR.

Otxe, Bupa3 (3.11) y ckopoueHOMY BHTJISI/II MOYKHA 3aITMCATH TaK:
SST = SSE + SSR.

Axmo noainutu (3.11) Ha N, TO OTpUMAEMO BHUPA3 JJIsl AUCTIEPCIi:

SR Y- X6

= , (3.12)
n n n
< 2
> (v, =) ,
ne =1 - 3arajbHa IUCIIEPCis, Ky MO3HAYUMO O . ;
7
Z(y, ) )
- — IACTIEPCis MOMIJIOK, SIKY IMO3HAYUMO O ,,,, ;
n 2
E ,(yi -
=L = — JHUCTepCis, SKy TPHHUHATO Ha3WBaTH JUCIIEPCIEr0, IO

TOSICHIOE Perpeciro, mo3HaunMo ii uepe3 O pep -
TakuM YMHOM, MM pO3KJIQIM 3arajbHy JHUCIEPCII0 Ha JBI YaCTHHU:

JUCIIEPCIO, 0 TOSICHIOE PETrpecito, Ta AUCIEPCII0 MOMUIOK. YMOBHO II€ MOYKHA
3arucaTy y BUTIISIIL:

2 2
Gsaz - O-nom O-peep . (313)

) . 2
[MoxinuBim oouasi yactuuu (3.13) Ha O ;4. OTpUMAEMO:

O'2 2
1 — nom + peesp
o2 o2 (3.14)

zac zac




2

O
Jx moxna noGaunth 3 Bupasy (3.14), nepma wactmHa (—%*) €
O

zaez

MPOIOPIIE0 AUCHEPCi]i TOMMUIIOK Y 3arajbHIid qucrepcli, TOOTO € YaCTUHOIO JUC-

nepcii, Ky HE MOXHa MOSICHUTH 4Yepe3 perpeciiiHuil 3B’si30k. Jpyra uactuHa

2

O Jp—

( o 2 ) — 4acTHHA TUCTIepCii, SIKY MOXKHA TTOSICHUTH, BUXO/ISIYH 3 perpecii.

3aczc
UYactuna aucnepcii, 110 MOSICHIOE PErpecito, HA3UBAEThCS Koe@iuicHmom
Oemepminauii Ta no3HavaeTbes R? . Koediuient nerepMinaliii BAKOPUCTOBYETHCS
AK KPUTEPii aJeKBaTHOCTI MOJieNi, 00 € MIpOI0 MOSICHIOBAJIBHOI CUJIM HE3aJIeKHOT
3MIHHOT X.
TakuMm yMHOM, KOE(IIIEHT AeTepMiHaLlll MOYKHA 3alUCcaTH Y BUTJISIIL:

_ SSR
SST

R (3.15)

Koedimient aerepminaliii 3aBXIU JOJATHHN 1 3HaXOAUTHCA B MEXax BiJ
Hyns g0 oguauni (0 <R? < 1),

PosristHemMo 3B’S130K MK KOE(ILIEHTOM KOPEJSLi Ta HAXUIIOM PErpeciiHoi
JiHii, ToOTO MapameTpom b:

ry =b—* a60 R® =(r,)’. (3.16)

Hanpuknazn, sxmo BeawuuHa R? = 0,96, Te 1e o3Hayae, M0 PIBHAHHAM
perpecii mosicHoeTbes 96% aucnepcii pe3ynbTaTUBHOI O3HAKU, a HA JOJIO THIINX
dakropiB nmpuxoauthes nuiie 4 % i1 aucnepcii (TOOTO 3aiMIIKOBA JUCIEPCIs).
Bemuunna xoedimienTa nerepMiHaiiii Cay>XUTh OJTHUM 13 KPUTEPIiB OLIHKU SKOCTI
JiHiiHOT Mojeni. YumM OibIle yacTKa MOsSICHEHOT Bapiallii, THM BiJIIOBIIHO MEHIIIE
poJib HmUX (PakTopiB, 1, OTKE, JiHIIHA MOJAEIb 100pe ampOKCUMY€E BUXIIHI TaH] 1
HEI0 MOYKHA CKOPHUCTATHCS JJIs POTHO3Y 3HAYEHb PE3YJIbTaTHBHOT O3HAKH.

3.4 Ouinka AKOCTI JIiHI/iHOT 0 PiBHAHHS perpecii

Orinka SIKOCT1 JIIHIMHOTO pIBHSHHS perpecii (aAeKBaTHICTh, 3HAYMMICTh)
MpOCTOi JHIWHOI perpeciiiHol Mopaelni MOXXHA TEpPEeBIPUTH 3a JOMOMOTOIO
koedirieHTa aerepMiHalii. Skmo #oro 3HaYeHHS OJM3bKE J0 OJWHUIl, TO MOXKHA
BBAXKATH, IO MOJENb ajeKkBaTHa. SKmo ioro 3Ha4YeHHs ONMWU3bKE JO0 HYJA, TO
MOJIelb HEaJeKBaTHA, TOOTO HEMae JIHIMHOTO 3B’S3Ky MDK 3aJ€XKHOI0 Ta
HE3aJI)KHOI0 3MIHHUMU. AJle KWW BHCHOBOK MOYKHA 3pOOWTH, SKIIO 3HAYCHHS
KoeillieHTa aeTepMmiHalli Ma€ HE SBHO BUPAXKEHE TI'PAaHUYHE 3HAYEHHS, TOOTO
3HaXOAUTHCA B cepeAuHi inTepBaiy Bix 0 go 1?7

3po3yMio, M0 B TAKMX BHUMAAKAX BAXXKO 3POOUTH OJHO3HAYHHUNA BHCHOBOK
PO HAsIBHICTh 3B’SI3Ky, TOOTO Npo ajaekBaTtHICTh Mojeni. llorpiOen iHmMI



KpUTEPiH, sIKUi OM OJHO3HAYHO JaBaB BIAINOBIIb HA 3alUTAHHS MPO AJEKBATHICTh
noOynoBaHoi mojeni. HallOuibmn mommpeHuM 13 TaKUX KPUTEPIiB € Kpumepiil
Diwepa. 1Ipy 1bOMY BUCYBA€THCS HYJbOBA TIOTE3a, 32 SIKOIO KOE(ILIEHT perpecii
nopiBHIOE HYJI0, TOOTO =0, Ta akTop X HE BIUIMBAE Ha PE3YNIbTAT ).

besnocepennbomy po3paxyHky F-kpurepiro ®@imepa BinOyBaeTbCcs aHali3
JUCIIepCii, Jie 3arajgbHa cymMa KBaJpaTiB BIAXUIECHb PO3KIAAYEThCS Ha (PaKTOPHY Ta
3aJIMIIKOBY:

UL N RS SIS N (3.17)

KoxHna cyma kBajpariB MOB’si3aHa 3 YMCIIOM, SIK€ HA3MBAIOTh ii “‘cmynenem
ginbHocmi”. 1le 4nCio mokasye, CKUTbKM HE3aJeKHUX €JIEMEHTIB iH(opMmarlii, 1o

YTBOPWINCH 3 €JIEMEHTIB )1, )2,...,Vn, MOTPIOHO A pO3paxyHKy HaHOI CyMHU
KBaJIpaTiB.

VY craTucTulll KinbKicmwo CcmyneHs 6inibHOCHII TIeBHOI BEIWYMHU YacTo
HA3WBAIOTh PI3HUII0 MDK KUIBKICTIO PI3HUX JOCHIIB Ta KUIBKICTIO KOHCTaHT,
3HAWJCHUX 3aBISKU IMM JOCIiaM HE3aJle)KHO OJWH Big oxaHoro. Okpeme
3aCTOCYBaHHS I[bOTO MOHATTS BiTHOCUTHCS JIO CYMH KBaJpaTiB.

PosristHemo, CKUTBKM CTYNEHIB BUIBHOCTI Ma€ KO)KHA BHBYEHA HaMH Cyma
KBa/IpaTiB.

Jlns yrBopennst SST notpiGHO (72 - 1) He3aNeKHUX YKUCEN, TOMY IO 3 YHCEI
{(v,-V)(V, =¥V ),..(V,-V)} "HezanexHi Tinbku (N- 1) 3aBASKH BIACTHBOCTI:

(3, -3)=0.

Cymy kBagpatiB, 1m0 mosicHioe perpecito  (SSR), oTpumyiors,
BUKOPHUCTOBYIOUM TUIBKM OJHY HE3aJleKHY OJWHUIIO iHQopMmarii, sKka
YTBOPIOETHCS 3 Y1, V2,.... Vn, & came b.

OTxe, cymMy KBaJpariB, IO TOSCHIOE TPOCTY JIHIHHY perpecito, MOKHa
YTBOPUTH, BUKOPUCTOBYIOUM TUTHKH OJHY OJMHHIIIO HE3aJIEKHOI iHpopmarii, a
came b 3Bigcu SSR Mae ouH CTyIiHb BUTBHOCTI.

Cyma kBagpariB momMwiok (SSE) mae (n - 2) cryneniB ButbHOCTI. L1 cyma
0a3yeTbcs HA KUTBKOCTI CTYTICHIB BUTBHOCTI, SIKa JOPIBHIOE PI3HUII MK KUTBKICTIO
CIIOCTEPEKEHD 1 KUTBKICTIO MapaMeTpiB, 110 OIIHIOIOTHCS. Y pa3i MpoCToi JiHIHHOT
perpecii OIIIHIOIOTBCS JBa TapaMeTpu a Ta D. SKmo0 MO3HAYHTH KUTBKIiCTh
crioctepexeHs uepes N, To st SSE maemo (N - 2) cTymneHiB BUTBHOCTI.

CryreHi BUTbHOCTI IPUIHATO TIo3Ha4aTH uyepe3 DF abo df.

V¥ pasi mpocToi NiHiIHOT perpecii cTyneHi BUIBHOCTI, SIK 1 CyMH KBaJpaTiB,
MO>KHA PO3KJIACTH TAKHUM YHHOM:

n-1=1+(n-2). (3.18)



[loninuBumIK KOXHY CyMy KBaJpaTiB Ha BIANOBIIHE il YMCIO CTYIEHIB
BUIBHOCTI, OTPUMAEMO CEPEAHIN KBaApaT BIIXWJIEHb, a00 IUCMIEPCII0 Ha OJIHY
CTYII€Hb BUIBHOCTI:

5 _ > (-7 b

3a2 n—1 peep

ZZ(ﬁl—f)z;D 2P | (3.19)

nom n— 2

Binnomenns ¢daxkTopHoi aucnepcii A0 3aJIMIIKOBOI Ha OJHY CTYNEHb
BUTBHOCTI J1a€ po3paxyHoK F-kpumepito @iwepa:

F=—rer (3.20)

Skuo HynpbOBa TrimoTe3a cChpaBeiMBa, TO (akTopHa Ta 3aJIMIIKOBA
aucriepcii He BIIPI3HAIOTHCS OAHA Bl ofHOI. Bu3HaueHe 3HaueHHs F-kputepiro
OyZe JTOCTOBIPHUM, SIKIIO BOHO OUThII TaOJWYHOrO. Y 1bOMY BHIIQJIKy HYJIbOBA
rimore3a Mpo BIACYTHICTh 3B’SI3Ky MIXK MOKa3HUKaMHU BIIXUIISIETHCS Ta POOUTHCS
BHCHOBOK II10J10 3HAYUMOCTI1 IIbOTO 3B’ SI3KY: Fpaxm = Fmasa.

ko Kk BeNMYMHA BUSBUTBCA MeHII TaOMUYHOT Fepam < Fmasn, TO
IMOBIPHICTB HYJILOBOI TIIIOTE3M BHUIIE 3a7aHOTO piBHS (Hampukiaa, 0,05) 1 BoHa He
Moke OyTH BigxuiieHa Oe3 pU3UKYy 3pOOUTH HENpPaBUIbHUNA BHCHOBOK IIOJO
HAsIBHOCTI 3B’SI3Ky. Y 1IbOMY BHUIIQJKy PIBHSHHS perpecii BBAKA€ThCA CTATUCTUYHO
HE 3HAaYUMUM, HYJIbOBA T1M0Te3a HE BIAXUIISETHCA.

O1miHKa 3HAYUMOCT1 PIBHSHHS perpecii 3a3BUuail BUKOHYETHCS y BUTJISIL
TaOIMIll JUCTICPCIHHOTO aHATI3Y.

Taoauug 3.1 — ANOVA - Tadauus

Jlxepeno | KitbkicTb Cyma Hucnepcis Ha F- 3HaueHHs
Bapiamii | CTYIEHIB | KBajpaTiB OJIHY CTyIIE€Hb dbakTu4HEe | TAOIUYHE
BUIBHOCTI | BIOXHWJIECHD BLJIBHOCTI

3arajpHa, n _
SST -1 | 20—
i=1

Perpeciiina o o > (3 -9¥)* | sicrar.
(dbakropHua), 1 .2—1: (3 =) .2—1: (3 =) > (i - 9,)° TabInI
SSR Tl

ITomunkoBa L ~x2| n
(3aﬂyélgIEOBa), n-2 .21: (v =) Z (v, = $.)°/In-2
i=1




Benuunna F- kpurepiro nos’s3ana 3 koedinienrom aerepminanii R2:

RZ
F= -(n-2).
Y (n-2)

3.5 Ouninka 3HAYYyLIOCTI MapaMeTpiB JIiHIAHOI perpecii Ta Kopessiuii.
IToOynoBa inTepBaJiiB 10BipH

VY Bumajaky nmpocToi JHIKHOI perpecii OLIHIOETbCS HE TUIBKUM 3HAYMMICTh
PIBHSIHHSI perpecii B I[UIOMY, a 1 OKpeMHX HOro mapameTpiB. 3 L€ METOIO IO
KO’KHOMY 3 MapaMeTpiB BUBHAYAETHCS MOr0 CTaHAapTHA MOMUIIKA: My Ta Ma.

CranmapTHa moMuiika kKoeirieHTa perpecii Bu3HayaeTbes 3a (HopMyIior:

_[Xo-9tm-a [
3 (x-%)° S (x-%)"

(3.21)

My,

ne S? — moMuikoBa (3aMIIKOBA) AUCIIEPCisS HA OJHY CTYIEHb BUIBHOCTI.

Bennuuna cranmapTHoi mOMMiKM pasoMm 3 t-posmoauiom Ctr’rojieHTa TpH
(n-2) cTyneHs BUIbHOCTI 3aCTOCOBYETHCS [UISl MEPEBIPKH 3HAYYIIOCTI KoedimieHTa
perpecii Ta 111 moOyA0BH HOTO IHTEPBAJIIB JOBIPH.

Jlns  omiHkM  3HauymiocTi  KoedimieHta perpecii  HOoro - BeJIMYMHA
MOPIBHIOETHCS 3 MOT0 CTaHJAPTHOIO MOMMIIKOIO, TOOTO BU3HAUYAETHCSA (DaKTUUHE
3HaueHHs t-kpurepis CT’ro/IeHTa:

t, =, (3.22)

SKE TIOTIM TIOPIBHIOETHCS 3 TAOJUYHUM 3HAYEHHSM MPU NIEBHOMY PiBHI 3HAYMMOCTI
0. Ta KUTBKOCTI CTYTICHIB BUIBHOCTI (71-2).

Mix  t-xputepiem Cr’romenta Ta F-kpurepiem @imepa icHye MeBHa
3QJICKHICTD, sIKa BUPAKAETHCS (POPMYIIOIO:

t, =F. (3.23)

[aTepBan noBipu 11t KoedilieHTa perpecii BU3SHAYA€ThCS SIK

btt, . -m, abo b-t

— “mabn

maén mb< b < b +tma6ﬂ ) mb ' (324)

Ockuibku Koe(ilieHT perpecii B EKOHOMETPUUHHUX JOCTIIKEHHSAX MA€ YITKY
€KOHOMIUHY THTEpIpeTalio, TO MEeX1 IHTEpBaly AOBIpU JJis KoedilieHTa perpecii
HE MOBUHHI MAaTH CYNEPEUSIMBUX PE3yJIbTATIB, HAPUKIA], HUKHS MeXa 1HTEpBaIy
Mae BiJ’€MHE 3HAYEHHA, a BEpXHsS — JojaTHe. Takuil iHTepBall AOBIpU MICTUTH B



co0l 3HaYeHHS HYJs, a Ie 03Hauae, mo koedimieHT perpecii b=0, dbakrop x He
BIUIMBAE HA PE3yJbTAT ¥, KOePIIIEHT perpecii € CTaTUCTUYHO HE 3HAYUMUM.
CrangapTHa MOMUJIKA JUIsl TApaMeTpa a BUSHAYAETHCS 32 POPMYIIOIO:

Z(y_yx)z'zxz _ SZ'LZ- (325)
(n=2)-n) (x—X) n-> (x-X)

[Tponieaypa oIiHIOBaHHS 3HAYYIIOCTI JAHOTO MapamMerpa He BIAPI3HIEThCS
BiJl OIIIHKM 3HAYUMOCTI Koe(illleHTa perpecii; po3paxoByeTbcsi  t-KpuTepiit
Cr’roenTa a1 napamerpa a:

, (3.26)

HOoro BeJMYMHA TOPIBHIOETHCS 3 TAOJIMYHUM 3HAYCHHSIM NpU df = n-2 CTYIEHIB
BUTBHOCTI.

3HaUYUMICTh JIIHIHHOTO KoeillieHTa KOpesslii MepeBIpseThCS HAa OCHOBI
BEJIMYMHI MOMUJIKUA Koe]iIieHTa Kopemnsiuii m,

m, = : (3.27)

t=——Jn-2. (3.28)

Jlana dopmynia CBIIUMTH MPOTE, IO Y BUITAJKY MPOCTOI JiHIHHOI perpecii
t,> = F . TakuM 4uHOM,

t =t/ (3.29)

TakuM 4YWHOM, TepeBipKa TINOTE3 MPO 3HAYUMICTH KoedimieHTa perpecii,
nmapamMeTpa a Ta KoedillieHTa KOpesIii piBHOCWIbHA TMEPEBIPKH TIMOTE3W MPO
3HAYMMICTh Ta aJICKBATHICTH JIIHIMHOTO PiBHSIHHS perpecii.

JIist OIIHKHM SKOCT1 PIBHSIHHS perpecii 3aCTOCOBYETHCS TAaKOX TOKAa3HUK,
SAKUW XapakTepu3ye BIOXWICHHS (GaKTHYHUX JaHWUX Bl TEOPETHUYHHX, SKI
OTPUMYIOTH 3 piBHAHHS Mojeni. DakTu4Hi 3HAYCHHS PE3yJIbTATUBHOI O3HAKH
BIIPI3HSIOTHCA Bl TEOPETUYHUX, PO3PAXOBAHUX IO PIBHAHHIO perpecii, TOOTO y i
.. UuMm MeHIe s BIAMIHHICTh, TUM OJIMK4Ye TCOPETHYH1 3HAYCHHS MIIXOAATh J0

EMIIIPUYHUX JaHUX, Kpalle SKICTh Mojeni. BennuumHa BixuieHb (PaKTUYHUX 1
pPO3paxXyHKOBUX 3HAUY€Hb  pE3yJbTAaTUBHOI O3Haku ()-Y,) 3a  KOXHUM



CIIOCTEPEKEHHAM SBJISE COO0I0 MOMUNKY anpokcumayii. IXHe yucio Bimosinae
o0csry cykynHocTi. OckuibKU ()- ¥, ) MOXke OyTH K BEIMYUHOIO MO3UTUBHOIO, TaK
1 HETaTUBHOIO, TO TOMMJIKHM alpOKCUMAIIIT JJ11 KOKHOTO CIIOCTEPEKEHHS IPUIHSTO
BHU3HAYATH Y BIICOTKAX 1O MOAYJIIO.

Binxunenns (y-y,) MOXHa po3MVISLAATH K  aOCOJIIOTHY TMOMUJIKY

ampokcuMmariii, a

y_ yx 100
y

- SIK BIIHOCHY NMOMWIKY anpokcumaiiii. [I{o6 maTu 3aranpHe MOHSATTS MPO SIKICTh
MOJIeNIl 3 BIJHOCHUX BIIXWIEHb 33 KOXHHM CIOCTEPEXKEHHSM, BU3HAYaIOTh
cepeonI0 NOMUNIKY anpoKcumauii ik CepeHI0 apu(PpMETUUHY MPOCTY:

1 —
A==% ‘y—yyX-loo. (3.30)

SIKIo 3HAYEHHS CEPEIHBOI0 TIOMHJIKM alpOKCUMAIlil 3HaXOJWUTHCS B
iHTepBaii Big 5 % no0 8 %, TO 1€ CBIAYMUTH MPO BUCOKY SKICTh MOOYIOBAHOTO
PIBHSIHHSI MOJIEJI.

3.6 IloOy0oBa iHTEepBaJIiB MPOrHO3Yy 3a JIiHIHHUM PIBHAHHAM perpecii

Y mporHo3HHX poO3paxyHKax IO PIBHAHHIO perpecii BU3HAYAETHCS
HOpPOTHO3HE ()4p) 3HAYEHHS LUISIXOM MIJCTAHOBKU B PIBHAHHA perpecii ¥, =a-+bx

BIMOBIAHOTO 3HAaueHHs X. OJIHaK KPanmKOBW MPOTHO3 SBHO HE peanbHUi. Tomy

BIH JIONOBHIOETBCS PO3PaXyHKOM CTAHIApTHOI MOMWIKH ¥,, ToOTO M, , I
X

. . . . *
BIIMOBIIHO 1HTEPBAJILHOIO OI[IHKOO MTPOTHO3HOTO 3HAYCHHS ())

yo-m, <y <y, +m

ix (3.31)

2
. . 2 O . .
3 Teopii BUOIPKM BIIOMO, O M," =—— . BUKOPUCTOBYIOUH B SKOCTI OL[IHKH
n

62 3aIUIIKOBY IUCIEPCil0 HA OJHY CTYHiHb BinmbHOCTI S% omepkumMo (opmydy
PO3paxyHKy MOMUJIKH CEPEIHBOTO 3HAUYEHHS 3MIHHOT )

[Tomunka xoeditieHTa perpecii BU3BHa4ae€ThCs 3a GOPMYIIOHO:



2 S’

SR 3.32
U rard (3.32)

BBakarouu, 1110 POTHO3HE 3HAYECHHS (PAKTOPA X;p= X«, OJIEP)KUMO HACTYIIHY
dbopmyny po3paxyHKy CTaHAAPTHOI MOMUJIKH TMPOTHO3HOTO 3HAYEHHS MO JIiHil
perpecii:

2 2 Y
mZYX:S_‘S—z'(><k—>_<)2282(1Jr o j

n Z(X—)_() n Z(X_)_()Z (333)
BigmosinHo M, Mae Bupas:
m =S - 1, &e=X"
N 2(x=X%) (3.34)

Posrnsinyra opmysna craHaapTHOT MOMUJIKH TIPOTHO3HOTO 3HAYCHHS V MPU
3a/ITaHOMY 3HAYEHHI X, XapaKTepHU3ye MOMUJIIKY TTOJIOKEHHSI JIIHIT perpecii.

JUis TIpOTHO30BAHOTO 3HAYE€HHsI Y, IHTEpBalIM JOBIPU INPHU 33JaHOMY X
BU3HAYAIOTHCS SIK

Vo TL,-m . (3.35)

?

° 3anuTaHHA IS caMolNepeBipKU 3HAHb

1. Illo € dynkIiero perpecii?

2. UumM perpeciitHa MOJIeINb BIAPI3HIETHCS BiT QYyHKIIIT perpecii?

3. Ha3BiTh mpu4rHN HasIBHOCTI B perpeciitHOi MoJiesi BUTIaAKOBOTO
BIOXUJICHHA?

4. Ha3BiTh OCHOBHI €Tany PEerpeciiiHOro aHaizy.

5. B yomy nonararoTh noMuiiku crienudikarii moaemni?

6. Y YoMy pI3HUIIS MK TEOPETUYHUM Ta EMITIPUYHUM PIBHSHHSAM perpecii?

7. Y 4oMy CyTh METOY HAWMEHIITUX KBaIpaTiB?

8. SIxi ocHoBHI mepeaymoBn MHK?

9. Tlosicaute 3MmicT KoedilieHTa perpecii, Ha3BITh CHOCOOM #OTO
OITIHFOBAHHS.

10.Y 4oMy CYTHICTh CTATUCTUYHOT 3HAYYITOCTI1 KOS(III€EHTIB perpecii?

11. SIxi BUCHOBKHM MO>Ha 3p0OUTH 00 OIIHKaX KOe(iI[IEHTIB perpecii ta
BHUITQJKOBOTO BIAXUJICHHS, 10 3HaMaeH1 mo MHK?

12. TlpoiaTepnpeTyiiTe KOedIIiEHTH EMITIPUYHOTO MapPHOTO JIIHIMHOTO
PIBHSIHHS perpecii.



13. ITosICHITH CYyTh KOE(IIEHTY KOPEIISLIi.

14. YV sxkux mexax 3MIHIOETbCSA KOe(IIIEHT KOPEALii?

15. TlosIcHITE CyTh KOE(IIEHTY eTepMIiHaIli?

16. V axux Mexkax 3MIHIOETbCSI KOE(ILIEHT AeTepMIHALIIT?

17. SIx BU3HAYAETHCS MUCTIEPCis 3aJTUIIKIB, 3arajibHa TUCTIEPCis 1 JUCTIepCis
perpecii? SIkuii Mi>kK HUMU 3B’ 130K ?

18. Ilo Take 4McaO CTYIEHIB BOJI 1 SIK BOHO BU3HAYAETHCS [l (PAKTOPHOI 1
3aJIMIIKOBO1 CyM KBaJpaTiB?

19. Sk Busnauaetbes F-kpurtepiit? i yoro BiH 3aCTOCOBYETHCS ?

20. Sk OUIHUTH AOCTOBIPHICTH KOe(DIl[iEHTA KOPELi?

21. Sk BU3HAYUTH JOBIpY1 IHTEPBAIU JJIsl HApAMETPIB MOJENi?

22. YV yoMmy BIIMIHHICTh CTaHIApPTHOI MOMWJIKH TOJOXKEHHS JiHIi perpecii
Bil CEepeAHbOI TMOMMJIKM  MPOTHO30BAHOTO  I1HAMBIAYaJbHOTO  3HAYEHHS
PE3yNbTaTUBHOT O3HAKHU MPH 33JJaHOMY 3HAa4€HHI (pakTopa?

23. 'V dYoMmy 3MICT CEepeaHbOI TOMHJIKM ampoKCHUMaIllii 1 SIK BOHA
BU3HAYAETHCA?

Tema 4. MHOKHUHHA JITHIMHA PET'PECISI TA KOPEJISIIIS

4.1 IlonsarTtsa kJgacu4Hol Oararodaxrtopnoi perpecii. Cneumndikaumis
MozjeJi

MHuoswcunna pecpecia — OIVH 3 HAWUOUIBII PO3MOBCIOKEHUX METOIB B
ekoHoMmeTpii. OCHOBHa MeTa MHOXHHHOI perpecii — moOyayBaTd MOJAENIb 3
BEJIMKAM YHCIOM (aKTOpPiB, BU3HAYMBIIM TMPU I[bOMY BIUTUB KOXHOTO 3 HHUX
OKpEMO, a TAaKOX CYKYITHUU TXHIM BIUIUB HA TIOKA3HUK, SIKUH JOCITIKYETHCS.

[Tapna perpecis MoXke AaTH TapHUM Pe3yibTaT MPH MOJESTIOBaHHI, SKIIO
BIUITMBOM I1HIIKUX (aKTOPIB, IO BIUIMBAIOTH HA OO0 €KT JOCIHIKEHHS, MOXHa
3HEBOXHUTH. Pa3oM 3 THM JOCHITHUK HIKOJM HE MOXe OyTH YIEBHCHHH Yy
CIPaBeNIMBOCTI JAHOTO TMpumylieHHs. Jas Toro mo6 Math mpaBUIbHE
MIPEICTABICHHS MPO BIUIUB OAHOTO (paKTOpa Ha 1HIIHM, HEOOXiTHO BUBYUTHU iXHIO
KOPEJIAIIIO TPU He3MIHHOMY PiBHI 1HIMUX (hakTopiB. [HITUMU crioBaMU, HEOOXITHO
cpoOyBaTH BHSBUTH BIUIMB IHMKUX (AKTOPIB, YBIBIIM iX y MOZENb, TOOTO
noOyayBaTH PiBHSHHS MHOKHHHOI perpecii:

y=atbxi+ bt . +byx +e (4.1)

7ie y — 3aJIeKHa 3MIHHa;
a, b1, b2 ,bp — HEBinOMI MapameTpu piBHSHHS perpecii;
X1,X2 ,Xp — HE3aJIe’kH1 3MiHHI ((hakTopn);
€ — BUIIAJIKOBa BEJIUYMHA.
[ToOynoBa piBHSIHHA MHOXKWHHOI perpecii NOUMHAETHCS 3 PIIICHHS MUTAHHS
npo crneuudikamniro Moaenal. CyTe npobieMu creuudikailli MICTUTh y co01 JBa



KOIIa NUTaHb: 106ip (akTopiB i BMOIp BUAYy PiBHAHHA perpecii. Ixue pimenus mpu
noOyA0B1 MOJIeTIi MHOKUHHOI perpecii Mae AesiKy cneluQiky.

BxitoueHHs B pIBHSHHA MHOXHHHOI perpecii TOro 4u IHIIOrO Habopy
(akTOpiB 3B’S13aHO HacamIepe] 13 MPEJCTaBICHHSIM JOCIIIHUKA MNP0 MPUPOAY
B3a€MO3B’SI3KY MMOKA3HHKA 3 IHIIUMU €KOHOMIYHUMH SIBUIIIAMHU.

Daxmopu, wo BKIOYAIOMbC 8 MHONCUHHY pezpecito, NOBUHHI 8i0nogioamu
HACMYNHUM 8UMO2AM.

1. BoHu nmoBuHHI OyTH KUIBKICHO BUMIPsHI. SIKIIO HEOOXITHO BKJIIOYUTU B
MOJIeNIb SIKICHUW (akTop, 110 HE MAa€ KUIbKICHOIO BUMIPY, TO HOMY HEOOXITHO
J0/1aTH KUIbKICHY BUSHAYEHICTb.

2. ®axTopu HE MOBUHHI OyTH IHTEPKOPEIHOBaHI 1 TUM OLTbIIE 3HAXOJUTHUCS
B TOYHOMY (PYHKITIOHATBHOMY 3B’ SI3KY.

BxitouenHss B mozenb (akTOpiB 3 BHCOKOIO I1HTEPKOPPEISALIEI0, KOIH
Ryxl < Ryixe U 3aJIEKHOCTI y=at bix1 + boxo+ e moxe MIPHUBECTHU 10 HeOaKaHUX
HACIIJIKIB — CHCTEMa HOPMaJbHUX PIBHSIHb MOXE BUSBHUTHUCS ITOTAaHO 00YMOBIIEHOT
1 CHPUYMHUTH 32 COOOI0 HECTIMKICTD 1 HEHAIIMHICTh OI[IHOK KOe(IIIEHTIB perpecii.

Sxuro Mk (akTopamMu iCHye BHUCOKA KOPEJAllis, TO HE MOKHAa BHU3HAUYMUTU
iXHI OKpeMHUU BIUIMB Ha pE3yJbTATUBHHUN ITOKA3HWK 1 MapaMeTpu pPiBHSIHHS
perpecii BUSBIISIIOThCS HEIHTEPIPETUPYEMUMHU. Tak, y piBHSAHHI y = a + b1X1 + DoXo
+ e nependavaeTses, M0 (HAKTOPU X1 1 X2 HE3IEKHI IPYT B Ipyra, TOOTO Iyix2 =
0. Toxi MOXHA TOBOPHTH, 1110 TTapaMeTp D1 BUMIPIOE CHITY BIUIMBY X1 Ha pe3yJIbTatr
y TIpM HE3MIHHOMY 3Ha4YeHH1 (akTopa xo. SKIIo X Iixe = 1, To 31 3MiHOIO hakTOpa
x1 (GakTop X HE MOXE 3aluIIaTHCS He3MiHHMM. 3Bimcu D1 1 by He MoxHa
IHTEPIPETYBATH K MOKA3HUKH PO3UILHOTO BIUIUBY X1 1 X2 HA ).

3. ®akTtopu, SKI BXOAATh JIO0 MOJIENI, ITOBHHHI TOSCHUTH Bapialliro
HE3JIeKHOT 3MIHHO1. SKIo OyayeThes Moaenb 3 HAbopoM p (aKTOpiB, TO JJIs Hel
PO3PaxOBYEThCS MOKA3HUK JAeTepMinanii R2, mo ¢ikcye yacTky moscHeHoi Bapiamii
PEe3yIBTAaTUBHOT O3HAKH 3a PAaXyHOK PO3IVISTHYTUX Y perpecii p dakropis. Brius
iHmMX (axkTopis, MO HE BBIMIUIM 10 MOJENI, OLiHIOEThCA K 1-R? 3 BigmosingHoIO
3aJIMIIKOBOIO aucnepcicio S2.

[Ipu nomatkoBOMY BKJIIOYEHHI B perpecito p+/ dakropa koedimieHT
JeTepMiHAIlli TOBUHHUHN 3pOCTATH, a 3aJUIITKOBA JUCTIEPCisl 3MEHITYBaTHUCS:

Ry ZR;iS;, <8, (4.2)

Sxmo >k mpOro He BIAOYBAIOTHCS 1 JlaHI TMOKA3HUKH MPAKTHYHO MaJlo
BIIPI3HAIOTBCSA APYT BiA Jpyra, TO (GaKTOp Xp+7, IO BKIIOUAETHCS A0 aHANII3y, HE
MOJTIIIITYE MOJIENh 1 MPAKTHUYHO € 3aBUM YHHHUKOM.

Hacuyennss mozeni 3aiiBumu (haktopaMu HE TUTBKA HE 3HIDKYE BEITUYHHY
3aJIMIITKOBOT JUCTIEPCii 1 HEe 30UThIINYE MOKAa3HUK JIeTepMiHallii, aje i MPUBOIUTH JI0
CTATUCTUYHOI HE3HAYMMOCTI IapaMeTpiB perpecii o t-kputepito CT’roeHTa.

Jo61p dakTopiB 3BHYAWHO 3IIMCHIOETHCS B ABOX CTAAIsAX: HA TEPIIH
niaouparThest (PakToOpu, BUXOASYM 13 CYTHOCTI MpoOieMu; Ha APYriii — HA OCHOBI



MaTpHIll MOKa3HUKIB KOpPEJsLii BHU3HAYAIOTh (-CTATHCTHKM [UIsl MapameTpiB
perpecii.

Koedimientu inTepkopensnii  (ToOTO KOpeysili MK MOSCHIOYHUMU
3MIHHUMM) JTO3BOJIAIOTh BUKJIIOYATH 3 MOJENl nyouroroui (aktopu. BBakaerncs,
0 7Bl 3MIHHI SIBHO KOJIIHEapHi, TOOTO 3HAXOJATHhCS MIK COO0OI0 B JIHIHHIN

3anexHocTi, akmo Iy XjZ 0,7,

Opniero 3 ymMOB, $IKI BHCYBAaIOThCS N0 (PakToOpiB MOJAEINI, € MepeBipKa
OJIHOPIJTHOCTI BUXIJTHO1 1H(OpMAIIii.

Kpurepiem onHopigHocTi 1HMOpMaLT € cepednbokeadpamuuHe 8i0XUleHHs 1
Koeghiyienm eapiayii, 1O PO3PAXOBYIOThCA JUIsI KOXKHOTO (DAaKTOPHOTO 1
PE3YIBTAaTUBHOTO MOKA3HUKA.

CepeoHnvoxsaopamuyne 8i0XUleHHss TIOKa3ye aOCOJIOTHE BIIXUJICHHS
IHAUBITYaTbHUX 3HAYEHB BiJl CEPEIHbOAPU(PMETUYHOTO:

(4.3)

Koeghiyienm sapiayii moxasye BITHOCHY MIpy BIIXUJIEHHS] OKPEMHUX 3HAYCHD
BiJl cepeHbOAPU(METUIHOTO:

1100 . (4.4)

Yuwm Oinbire V, Tum O1IbIIe pO3KU BapialliiiHOTO PAY:

- axmio V<10% — po3kuj BapialiifHOro psy He3HAYHA;

- axmio 10%<V<20% — cepenHiii po3Ku] BapialliiftHOTO PSY;

- axmio 20%<V<33% — BenuKka po3KuJ BapialliifHOTO PSAY;

- skmo V>33% — indopmarris HeogHOpPiAHA 1 11 HEOOXITHO UM BHKIIOYUTH
BIIKHHYTH HETHIIOBI CIIOCTEPEKCHHS, IO 3BHYAWHO 3HAXOIATHCS B MEPIIUX 1
OCTaHHIX ps/ax BUOIPKH.

Ha mizmcraBi HalBHIIOro TOKa3HUKA Bapiallii BH3HAYAETHCS HEOOXITHUI
o0csT BUOIPKU JaHUX

Nz, (4.5)

ne V — Bapianis, %;
{ — MOKa3HUK HAJIMHOCTI 3B’ 513Ky, 10 NpH piBHI iMoBipHOCTI P=0,05 nopiBHIOE
1,96;



M — MOKa3HUK TOYHOCTI PO3paxyHKiB, %. [l €KOHOMIYHMX pO3paxyHKIB
npunycTuma nomuika 5—8 %.
[lepeBipka BIAMOBIAHOCTI JAHUX HOPMAJIbHOMY 3aKOHY  PO3MOJLTY
3IIACHIOETHCS PO3PAXYHKOM acUMeETpii A4, ekcuecy E U IXHIX TOMUIOK €;, Ee.

A==l £, = E; (4.6)
n-o> n
n
v
> (xi —x) ~
p=4A Al 4.7
n-c* i *D

['paaun qomycTUMOCTI BIAXWICHHS BiJl HOPMAJIBHOTO 3aKOHY PO3MOJLTY
BU3HAYAETHCS YMOBAMU:

i<3; E<3 : (4.8)
€a €e

4.2 Ouinka napameTpiB 0aratopakTopHoi perpecii

[TapaMeTpu piBHSHHS MHOXXMHHOI perpecii OIIHIOITHCA, SK 1 B MPOCTOi
perpecii, meronom HahMenmux kBagpatiB (MHK). Ilpu iioro 3actocyBaHHi
OyIyeThCA CHCTEMa HOPMaJIbHUX PIBHSHB, PIIICHHS SKO1 1 JO3BOJISIE OJIEpXKATH
OIIHKH MapaMeTpiB perpecii.

Tak, s piBHAHHS Y=a+bqxi1+boxo+....+byxpy+e cucrema HOpMaIBbHUX

) pXp
PIBHSAHB CKJIAJIE:

Zy =hna-t b]_'ZX]_"' b2 'D(Z +....+ bp'D(p
2y -xi=a-2xg by 2X% 1+ IXg Xot... Dy 2Xp X,

Z‘ysz aZXp+ bl EXlxp"' bZ'D(Z'Xp+....+ prXZp- (4.9)

[i pimenns Moxe OyTH 3/iiiCHEHO METOIOM BU3HAYHUKIB:
a=—; b =—...b =—, (4.10)

Jie A — BUBHAYHUK CUCTEMH;
Aa, Ab,..., Abp — MPUBATHI BU3HAYHHUKH.
3aranbHuil BUpa3 sl pO3paxyHKy IMapaMeTpiB MOJIe]l MHOXKHUHHOI perpecii
Ma€ JOCUTh TPOMIZJIKUN BUIJIST, TOMY MU HE OyJeMO HOTO HAaBOJUTHU. 3a3HAYUMO



TUIbKH, 10, SIK 1 Y BHUMOAAKY MPOCTOI perpecii, mapameTp a po3paxoBYEThCI 3a
JIOTIOMOTOI0 CEpPEeJIHIX 3HAUYCHD:!

a=y-b X —.—by X, (4.11)

VY BUNAAKYy JIHIMHOT MHOXWHHOI perpecii y=a+bixi+byxo+....+byxp+e
MapamMeTpu MNpH X HA3UBAIOTHCS Koegiuiecnmamu “qyucmoi” pezpecii. BoHu
XapaKTepU3yIOTh CEPEAHIO 3MIHY Pe3yJIbTaTy 31 3MIHOIO BIANOBIAHOTO (haKTOpy Ha
OJIHY OJMHHMIIO NPU HE3MIHHOMY 3HAUEHHI 1HIIMX (AKTOpPiB, 3aKPIJICHUX Ha
CepeIHbOMY PIBHI.

3Bakaroy Ha Te, MO0 KOEePIUIEHTH “‘YUCTOi” perpecii MarOTh YITKE
€KOHOMIUHE TIOSICHEHHsI, JIiHIMHA MHOXWHHA perpecis oTpumaia HaiOuibiie
MOIIUPEHHS B EKOHOMETPUYHUX JOCIIHKEHHSX.

MoxnuBUi 1 IHIOME MiAX1J [0 BU3HAYEHHS MapaMeTpiB MHOXHHHOI
perpecii, KOJM Ha OCHOBI MAaTpHlll MapHUX KOEPIIIEHTIB KOpessiii OyayeTbcs
PIBHSIHHS perpecii B CTaHIapTU30BaHOMY MacIITa1:

ty= frtx1+ fotXo+...+ fotp + & (4.12)

ne ty, ty,... , Iy - CTaHAAPTU30BAHI 3MIHHI:

11 AKUX CEpEeJIHE 3HAUEHHA JopiBHIOE Hymo: f, =f, =0,, a cepesHe KBaJpaTU4YHE
BIIXWJICHHA JIOPIBHIOE OIMHUIII &, =0, =1;
y X

[ - craHapTU30BaH1 KOeilliEHTH perpecii.

3acrocoBytoun  MHK 1o  piBHSHHS  MHOXMHHOI  perpecii B
CTaHJAPTU30BAaHOMY MacITabl, ITiCJIsS BIAMOBIIHUX TIEPETBOPEHb OJIEPKUMO
CUCTEMY HOPMAJIbHUX PiBHAHb BUTIISIY:

nyl = ﬁl + ﬁZ-RXZXl + ﬂS-Rx3xl +..t ﬁp-Rxpxl,
ny2 = ﬁl-RXZXl + ﬂZ + ﬂ3-Rx3x2 +...t ﬁp-Rxpxz,

Ryxp = ﬁl.Rxpxl + ﬂ2.Rx3xp +....+ ﬁp.

Bupimyroun ii MeTOJOM BHU3HAYHMKIB, 3HAiliEMO TmapaMeTrpu -
CTaHIapTU30BaH1 KoedillieHTH perpecii (S-koedilieHTn).

CrangapTu3oBaHi KOe(IIIEHTH perpecii MOKa3ylooTh, Ha CKUIBKA CHIM
3MIHUTBCSI B CEPEAHBOMY PE3YJIbTAT, SKIIO BIAMOBIIHUM (DAKTOp X; 3MIHUTHCS Ha
OJIHYy CUTMY NpU HE3MIHHOMY Ce€peHbOMY piBHI 1HIIMX (hakTopiB. B cuiy Toro,
110 BCl 3MIHHI 3aJIaHO SIK IIEHTPOBAaH1 1 HOPMOBaH1, CTAaHAAPTU30BaH1 KOE(DILIEHTH
perpecii f; mopiBHsIHHI MDK co0oro. IlopiBHIOIOUM iXHIA OJMH 3 OJHUM, MOKHA



po3ranryBatu (akTOpH 3a CHIIOK iXHBOTO BIUIMBY Ha pe3yiabTaT. Y 1bOMY OCHOBHA
BaJla CTaHJApTU30BaHUX Koe(ilieHTIB perpecii Ha BIAMIHY BiJ Ko€(QIlli€HTIB
“gucTol” perpecii, 10 HEMOPIBHAHHI MK COOO0IO.

4.3 Koe¢inieHTH MHOKHHHOI KOpeJslii Ta AeTepMiHaNil

[IpakTuyHa 3HAUYUMICTH PIBHSHHS MHOXKHHHOI pErpecii OI[IHIOETbCA 3a
JIOTIOMOT'0I0 TTOKa3HWKA MHOXKMHHOI KOpeJssuii 1 Woro kBajapara — KoedilieHTa
JeTepMiHaIli.

[loka3HMK MHOXMHHOI ~ KOpeJsilli  XapakTepu3ye TICHOTY 3B SI3KY
PO3MISIHYTOTO HAa00OpPy (DaKTOPIB 3 MOCHIIKYBAHOIO O3HAKOIO, UM, 1HAKIIIE, OLIHIOE
TICHOTY CIUIBHOTO BIUIMBY ()aKTOPIB Ha pe3yJIbTar.

He3anexHo Bin GpopMu 3B’s3Ky MOKa3HUK MHOKHMHHOI KOpEJAIii MOxe OyTu
3HAUACHUM SIK iHOEKC MHONCUHHOI KOpenayii.

(4.13)

A€ o, — 3arajilbHa zmcnepciﬂ pC3YHLTaTI/IBHOI O3HaKH,

2
y
2

o 3aJTUIIKOBA AUCIIEpCis ISt PiBHAHHS Y = f (X, X, ..., X, ).

Meronuka moOyI0BY 1HJIEKCY MHOXKWHHOI KOpENsAIli aHaJoridyHa MoOya0Bi
1HACKCY KOpeJsIii IJis MapHoi 3aeKHOCT. ['panuti fioro 3Minu Ti x: Big 0 1o 1.
Yum Omrokde oro 3HaA4eHHS 10 1, TUM TICHIIIE 3B’S30K PE3YJAbTaTUBHOI O3HAKH 3
yciM HaOOpOM JOCHiKyBaHUX (akTopiB. BenwuwmHa 1HAEKCY MHOXHUHHOT
Kopensiii 1moBuHHa OyTh OuTblie ab0 JOPIBHIOBATH MaKCHMAJIbHOMY ITapHOMY

THACKCY KOpesIii:

Ryxlxz---xp 2 Ry rag (i ZL_D) :

[Tpu mpaBuiibHOMY BKJIIOYEHHI (DAKTOPIB y perpeciiHuil aHami3 BeTUYMHA
1HIACKCY MHOXXKHUHHOI KOpeJsiii Oy/ie iCTOTHO BIIPIZHATHCS BiJl 1HACKCY KOPEISIii
MapHOi 3aJIeKHOCTI. SIKIIO X JOJAaTKOBO BKJIIOYEHI B PIBHAHHS MHOXHUHHOT
perpecii ¢pakTopu TPETHOPSIHI, TO THACKC MHOKUHHOI KOPEJIAIii MOXKEe TPAKTHIHO
30iraTuicst 3 IHAEKCOM TapHOi Kopemsiii (PO3XOMKEHHS B TPEThOMY, UYETBEPTOMY
3HaKaXx). 3BIACH SICHO, 110, MOPIBHIOIOUN 1HAEKCH MHOXMHHOI 1 MApHOT KOPEeIIIii,
MOKHA 3pOOWTH BUCHOBOK TIPO JOIUIBHICTH BKIIOYCHHS B PIBHSHHS perpecii Toro
yy Horo Qakropa. Tak, AKII0 Y po3mianaeTbes K QYHKIISA X ¥ Z 1 OTpUMaHUN
iHgexc MHOXHHHOT Kopersinii R, =085, a ingexkcu mapHOi Kopemsinii Ipu HbOMY

oym R, =082 i R, =0,75, 10 30BciM sicHO, W0 piBHAHHSA MapHOi perpecii

y= f(X) OXOILTIOBAIO 67,2% KOIMBAHHA PE3YIBTAaTUBHOI O3HAKM II1J BIUIMBOM



(akTopa X, a JOJATKOBE BKJIIOYEHHA B aHali3 (axktopa Z 30UIBIIMIO YacCTKY
nosicHeHoi Bapiaiii 10 72,3%, ToOTO 3MEHIIIMIACs YacTKa 3aJUIIKOBOI Bapiallii Ha
5,1 Biacotku (3 32,8 mo 27,7%).

VY pO3mISIHYTHX TOKa3HUKAaX MHOXKMHHOI Kopensiii (1IHIeKC 1 Koedilli€HT)
BUKOPHMCTOBY€ETHCS 3aJIMIIKOBA AUCIEPCis, 110 MA€ CUCTEMAaTUyHy MOMMIKY YOiK
3MEHILIEHHS, TUM OuIbllleé 3HA4YHY, YUM OLUIbIIE MapaMeTpiB BHU3HAYAETHCA B
pIBHAHHI perpecii mnpu 3aJaHoMy o0OcCs31 CHOCTepekeHb n. Koo yucio
IIapaMETPiB MPU X; JOPIBHIOE M 1 HAOIMKACTBECSA 0 OOCATY CHOCTEPEKEHB, TO
3aJIMIIKOBA Jucrepcis Oyne Onm3bka 10 HYIsS 1 koedimieHT (1HAeKC) Kopemsiii
HAOJMM3UTHCS 10 OJIMHULI HABITh MPU CIAOKOMY 3B’S3KY (PAKTOPIB 3 PE3YJAbTATOM.
Jnst Toro, mo0® He AOMYCTHUTH MOXKJIMBOTO MNEPEOUIBIIEHHS TICHOTH 3B’SI3KY,
BUKOPUCTOBYETHCS CKOpe20B8anull iHOeKc (Koepiyienm) MHONCUHHOT KOpenayii.

Ckopezoeanuit indekc MHOXUHHOI KOpEJslli MICTUTh BHIIPABICHHS Ha

YHUCJIO CTYNEHIB BOJI, a caMe 3ajMIIKOBa CyMma KBaJpaTiB Z(y—ywxp)z
MOJIISIETHCSI HA YUCJIO CTYNEHIB BOJI1 3aJUIITKOBOT Bapiarlii (n—m—l), a 3arajibHa
CyMa KBaJparTiB BIIXHJICHb Z(y—y_/)z — Ha YHUCJIO CTYINEHIB BOJI B LUJIOMY IO
cykymHocTi (n-1).

dopmyna CKOPEKTOBAHOTO 1HAEKCY MHOXUHHOT IeTepMIHAIlli Ma€ BU/L;

L Y(y-9F i)
SRR~ T

(4.14)

e M — Y9UCIIo TapaMeTpiB MPU 3MIHHHUX X;
N — 9UCIIO0 CIIOCTEPEIKEHb.

Ockinbku Y (y-9)* /> (y-y) =1-R?, T0 Benn4MHy CKOPETOBAHOTO IHAEKCY

JeTepMiHallil MOYKHA MPEJCTABUTH y BUTTIAII

?:1—(14@% . (4.15)

Yum Oinblire BeTUIHMHA M, TUM CHJIBHIIIEC PO3XOKEHHS R? i R2,

Jlst JMiHIMHOT 3aJIe)KHOCTI O3HAaK CKOPErOoBaHUU KOE(DIIIEHT MHOKWHHOT
KOpeJsIii BU3HAYAETHCSA O Tiil ske popmyimi, 1o i 1HIAEKC MHOXKHUHHOI KOPEeIIlii,
TOOTO SIK KOPiHb KBaJpaTHUU 3 R?. BigMIHHICTD CKJIAaJA€THCS JIMIIE B TIM, II[O B
THIAHIA 3a7€KHOCTI M M MaeThCAd Ha yBa3i 4UCIO (DAKTOPiB, BKIIOYEHUX Y
perpeciifHy Mozielb, a B KPUBOJIIHIMHIN 3aJI€KHOCTI M — YUCIIO TapaMeTpiB MPH X 1
ixuix meperBopennsix (X°,IN X i ix.), o Moxe GyTH Ginbiue uncia GakTopiB K
ekoHOMIYHMX 3MiHHuX. Tak, skmo y= f(x,X,), To s HiHiiiHOT perpecii mM=2, a
JUIsL perpecii BULy

y=a+b X +b, x> +b,-X, +h,, - X2 +¢



YUCIIO MapaMeTpiB Mpu X JopiBHIOE 4, T00TO M=4. Ilpu 3amaHomy oOcs31
CIIOCTEPE)KEHb 3a IHIIMX PIBHUX YMOB 31 30UIBIICHHSIM YHCIA HE3aJeKHHUX
3MIHHMX (DapaMeTpiB) CKOpPEroBaHUM KOE(QILUIEHT MHOXXHUHHOI JeTepMiHaLil
3MeHITyeThCs. MOro BeNMUMHA MOXKE CTATh i HETAaTUBHOIO IIPH CIAOKHX 3B’A3KaxX
pe3yabrary 3 ¢akropamu. Y IbOMY BHIAJKy BIH MOBHHHUW BBa)Karucs piBHUM
Hymto. [lpu He BeIUMKOMY 4YHCII CHOCTEPEKEHb CKOpPEroBaHa BeJIMYMHA
koe(irlieHTa MHOXKHHHOT JIeTepMiHaiii R? Mae TEHACHINIO MEePEOIiHIOBATH YaCTKY
Bapialii pe3ylnbTaTUBHOI O3HAKH, 3B’S13aHY 3 BIUIMBOM (DAKTOPIB, BKIIOYEHUX Y
perpeciiiny MoJielb.

Ilpuxnao. lpunycrumo, o npu n=30 nas JAIHIAHOTO PIBHSIHHS perpecii 3
yoTupma ¢aktopamu R? =0,7, a 3 ypaxyBaHHSM KOPEKTYBaHHS Ha YKHCIIO CTYICHIB

BOJI1

— (30-1)

R? =1-(1-0,7)- =0,652 .
( ) (30-4-1)

Yum Ouibliie 00CAT CyKyMHOCTI, MO SIKiii 0O4YHMCIIeHa perpecisi, TUM MEHIIe
PO3PI3HAIOTHCS MOKasHUKKM R* 1 R?. Tak, yxxe pu n=50 1pu TiM ke 3HaueHHi R i
m BenuunHa R? ckiazge 0,673.

VY CTaTMCTHYHUX TaKeTax MPUKIATHUX MPOTrpaM y MPOIEaypi MHOXKHUHHOT
perpecii 3BUYaitHO TPUBOIUTHCS CKOpETOBaHWUU KOedilieHT (1HIEKC) MHOKHWHHOI
Kkopensmii  (aerepminanii). BemnunHa xoedimieHTa MHOXXHUHHOI JeTepMiHaIlii
BUKOPUCTOBYETHCSA JUIsI OLIHKHM SIKOCTI perpeciiiHoi moneni. Husbke 3HaueHHA
koedimienTa (1HAEKCY) MHOXKHHHOT KOPEJSIIli 03Havae, 1[0 B PerpeciiiHy Mojelb
HE BKJIFOUEH1 1CTOTHI ()aKTOpU — 3 OJHOTO OOKY, a 3 IHIIOTO OOKYy — PO3INISHYyTa
dopma 3B’A3Ky HE BiIOMBAaE peaybHI CIIBBIAHOIICHHS MDK 3MIHHUMH,
BKJIFOUEHUMH 10 MoOjeil. BumararoTbcsa momanblll JOCIIKEHHS 3 ITOJIIIIIEHHS
SIKOCT1 MOJIeJi 1 30UIBIICHHIO 11 MPaKTUYHOT 3HAYUMOCTI.

4.4 YacTHi piBHIHHS MHOKMHHOI perpecii
Ha ocHOBI NiHIHOTO PIBHAHHS MHOKUHHOI perpecii
y=a+bixi+byxo+...+bpxp+e

MOXYTh OYTH 3HAWCHI YacmHi PiGHAHHA pezpecii:

( >/x1-x2,x3,...,xp — f(xl),
>/x2-x1’x3,...,xID — f(xz),

=f(x,) (4.16)



TOOTO PIBHAHHS perpecii, ki NOB’A3YI0Th PE3yJbTaTUBHY O3HAKY 3 BIANOBIJHUMHU
(akTopamMu X TpH 3aKPIJIEHHI IHIKX (AKTOPIB MHOKMHHOI perpecii Ha
cepeHbOMY piBHI. YacTHI piBHSAHHA perpecii MaroTh HACTYITHUM BUTJISA;

yxl.XZ,XB!"'!Xp :a+bl.xl+b2.iz+b3.23 +---+bp 'Xp"—e;

yxz-leXS,_..,xp :a+bl.E+b2'X2+b3.)_(3+"'+bp .)_(p_'_e;

yXp~X1,X2:---: Xp-1 =a+ bl ) Xl + b2 ) X2 tot bp—l ) Xp—l + bp ) Xp +€, (417)
[lin yac miACTaHOBKM B 11 PIBHSHHS CEpeJHIX 3HAYEHb BIAMOBIIHUX
(akTOpiB BOHM NpPHUIIMaIOTh BUIJISAJ] NApHUX PIBHSIHB JIIHINHOI perpecii, TOOTO

Ma€EMO.

A~

yxl-xz'x:,,,..., Xp — Al + bl ) Xl,

< yxz-xl‘x3,..., Xp A, + bz " Xy,

IS

( — — —
A =a+Db,-X, +b;-X;+...+b, - X,

A2=a+bl->_<1+b3->_<3+...+bp->_<p,

A,=a+b -X +b,- X, +...+b, ,-X, ;. (4.18)

Ha BiamiHy Bix mpocToi perpecii vacmui pisHanus peepecii XapaKTepu3yrTh
130J1bOBaHMI BILTUB (paKTOpa Ha pe3yNbTaT, TOMY IO IHII (paKkTOpu 3aKpiryieHl Ha
He3MiHHOMY piBHI. EdexTn BBy iHImMMX (aKTOPiB MOEIHAHI Y HUX 10 BUTBHOTO
YJIeHy PIBHSAHHS MHOXHUHHOT perpecii. Lle 7103Bossie Ha OCHOBI YaCTKOBUX PIBHSAHD
perpecii BU3HAYATH YacmHi Koeiuiecnmu ea1acmudHoCcmi.

E, =b- !

yXi ! 7 )

yxi-xlx2 ...... Xi_1Xi 1+ Xp

ne by — koedimienTH perpecii 1 dpakropa x; B piBHIHHI MHOXKUHHOI perpecii;
yxi.xlxz,__xiflxm,__xp — YaCTHE PIBHSIHHS perpecii.

YacTHi KOe(]IIIEHTH €JIAaCTUYHOCTI IMOKa3ylTh, HAa CKUIbKHA BIJICOTKIB B
CepeIHhOMY 3MIHMTBLCS PE3YJbTAT y, SAKIIO BIAMOBIIHUN (haKTOp X; SMIHUTHCA Ha 1
%, 1pu bOMY 1HII1 (DAKTOPH 3ATUIIATUMYTHCSI HE3MIHHUMH.



4.5 Oninka HaAiHHOCTI pe3yJIbTaTiB MHOKHHHOI perpecii Ta KopeJsuii

3HaUMMICTh PIBHSHHS MHOXKHMHHOI perpecii B LUJIOMYy, TaK caMO SIK 1 B
napHiil perpecii, OLIHIOETbCS 3a gornoMorot F-kputepiro dimepa:

D(})akm_ RZ ><n—m—:].
D, 1-R? m

3an

F =

, (4.19)

ne Dgauc — pakTopHa cyma KBajpaTiB Ha OJIHY CTYIIHb BUILHOCTI;
D;u: — 3aNMIIKOBa cyMa KBaJpaTiB HA OAHY CTYIiHb BUIbHOCTI;
R? — xoedimieHT (iHEKC) MHOKUHHOI J€TepMiHALlii;
M — YKCIJIO TapaMeTpiB MPU 3MIHHUX X;
N — YKCJIO CIIOCTEPEIKEHb.

OILHIOETBCA 3HAYUMICTh HE TUIBKH PIBHSHHSA B IUJIOMY, ajie 1 ¢akrtopa,
JIOJIATKOBO BKJIIOYEHOTO B perpeciiHny Mozenb. HeoOXimHICTh Takoi OI[IHKHU
NOB’sI3aHa 3 TUM, 110 HE KOXEH (PaKkTop, IO BBIMIIOB y MOJENb, MOXE ICTOTHO
30UTBIIYBATH YaCTKY MOSCHEHOI Bapiallii pe3yabTaTuBHOI o3Haku. KpiM Toro, mpu
HAsIBHOCT1 B MOJIEJ JEKUTbKOX (DaKTOpiB BOHM MOXXYTh BBOJUTHUCS B MOJEIb Y
pi3HIH nocaigoBHOCTI. Yepe3 Kopemsiito Mik (akTopaMu 3HAYUMICTh TOTO CaMOT0
dakTopa Moke OYTH PI3HOIO B 3aJIe)KHOCTI BiJl MOCIIJOBHOCTI OTO BBEJCHHS B
MojieNib. Mipoto i OIIIHKK BKJIIOUEHHS (PakTopa B MOJEINb CIYKUTh YACHIKOGUIL
F-kpumepii, moomo Fx. .

[IpunyctuMo, WIO OI[IHIOEMO 3HAYUMICTh BIUIMBY X1 SK JIOJaTKOBO
BKJIFOYEHOTO B MOJIeb (DakTopa. BUKOpHCTOBYEMO HAaCcTyIIHY (hOPMYITY:

2 2
_ R%yxyx..xp = R%yxp..x, y n-m-1 (4.20)
1-R%yx,..x, 1

X1

ne RZygx,.x,— Koe(hil[ieHT MHOXHMHHOI HeTepMiHaIii Ui MOJeNi 3 IIOBHHM

p
HaO0OpOM (aKTOPiB;
R2y><2...xp — TOH e TTOKa3HUK, ajie 0e3 BKIIOYCHHS B MOJIEIb (haKkTopa X1;

N— YHCIIO CIIOCTEPEKEHD;
M — YUCII0 MapaMeTpiB y Mojeni (0e3 BUIBHOTO YJIeHa).
SIKIIO OIIHIOEMO 3HAYUMICTh BIUIMBY (pakTopa X, mMicias BKJIIOYEHHS B
Mozenb (hakTopiB X1, X2,..., Xp-1, TO (opMmyna yactHoro F-xpurepiro mpuiime
BUTJISI:

2 2
R YX1Xp .. Xp -R YXiXp..Xpg N—m—=1
F, = x .

4.21
p 1— R2YX1X2...Xp 1 ( )

VY 3aranbHOMy Bui 17151 pakTopa xj yacTHUM F- KpuTepiih BU3BHAUUTHCS SIK



2 2
- Ry xp = REyxgxigigx, y n_m_l. (4.22)

1-R%y. ;.. x, 1

F

dakTUYHE 3HAYEHHS YACTHOTO F-KpUTEpito MOPIBHIOETHCS 3 TAOJUYHUM MPU
5%-my a60 1%-my piBHI 3HAYUMOCTI 1 KUTBKOCT1 CTYMNEHIB BUIbHOCTI: 1 Ta n—m—1.
Sxkmo dakruune 3HavenHs F, mnepesumye Fren (o, dfi, df2), T0 momatkose

BKJIIOUEHHS (haKTOpa Xj Y MOJIeNIb CTATUCTUYHO BUMPABAAHO 1 KOCIIIEHT YUCTOT
perpecii b; npu (dakTopi xi CTATUCTUYHO 3HAYUMHMA. SIKIIO K (paKTHYHE 3HAYCHHS
F, MCHIIe TabIMYHOrO, TO JIOJATKOBE BKIIOYCHHSA B MOJENb (pakropa Xi HE

30UIBIIY€E ICTOTHO YacTKY IMOSICHEHOI Bapiallii 03HAaKu ), OTXKe, HeJOULILHO HOTo
BKJIFOUEHHSI B Mojenb. KoedimieHT perpecii mpu maHomy ¢GakTtopi B I[bOMY
BUIAJIKY CTATUCTUYHO HE 3HAYUMUH.

3a 10MOMOrol0 4acTHOro F-KpuTepito MOXKHA MEpPEeBIPUTH 3HAUYUMICTH YCIX
Koe(Ili€HTIB perpecii B MpUMYLIEHH], 10 KOXKEH BIAMOBITHUN (HAKTOP X; BBOJIUBCS
B PIBHSIHHS MHOXXHHHOT perpecii OCTaHHIM.

Yactuauii F-kputepiit O1iHIOE 3HAYUMICTh KOE(]IIIEHTIB YMCTOT perpecii.
3Haroun BeNM4uHy Fy , MOXKHA BU3HAYUTH 1 -KpUTEpii Jist KoediuieHTa perpecii

pH i-ToM (hakKTopi, t, , a came:

ty, =/Fy - (4.23)

HKHIO PO3rIIAIa€ThCA piBHﬂHHﬂ
y:a+bl-X1+b2 'XZ +b3‘X3 +E&,

TO BU3HAYAOTHCS TMOCTITOBHO F-KpuTepidt /sl piBHSHHA 3 OJHUM (DaKTOpOM X1,
nani F-xpurepiit msi 1OAaTKOBOTO BKIFOYEHHS B MOJIETb (pakTopa Xz, TOOTO s
nepexoay Bil OAHO(MAKTOPHOTO pIBHSAHHSA perpecii A0 JBOX(akTopHOTO, 1,
HapemTi, F-kpurtepiit 1u1si 701aTKOBOTO BKJIIOYEHHS B MOJIeNb (hakTopa X3, TOOTO
JAETHCS OIlIHKA 3HAYMMOCTI (paKTopa X3 Micis BKIIOYEHHS B MOJEIb (HaKTOPIB X1
Ta Xx2. Y IbOMYy BUTAAKYy F-kpuTepiil mams momaTkoBOro BKIIOYEHHS (akTopa X2
ITICTIS X1 € ROC/II006HUM HA BIIMIHY BiJ F-KpHUTepiro JuIs 101aTKOBOTO BKIIFOUCHHS
B MOJIeNb (hakTopa X3, MO € yacmuum F-xputepiem, TOMy 110 OIIHIOE 3HAYNMICTh
¢dakTopa B MPUNYIICHHI, IO BiH BKIIOYEHUN y MOJENb OCTaHHIM. 3 t-KpuTepiem
Cr’romeHTa moB’si3aHmMii came dacTtHuUd F-xputepiit. [locmimoBamii F-kputepiit
MO’KE IIKaBUTH JOCIITHAKA HA cTajii (hopMyBaHHS MOJEIIL.

OmiHka 3HAYAMOCTI Koe(dilieHTIiB dYHCTOl perpecii 1o t-xpumepiro
Cm todenma Moxe OyTH mpoBejeHa 1 0e3 po3paxyHKy ydacTHUX F-kxputepiiB. Y
bOMY BUMAJKY, K 1 B MAPHI perpecii, AJis1 KOKHOTO (hakTopa BUKOPUCTOBYETHCS

dbopmyna



b:
fy, =—0 .
i (4.24)

ne b; — KoeIIieHT YnucToi perpecii npu Gakropi X;;

My, — CTaHIapTHA OMUIIKA KoedilieHTa perpecii by .
JUist pIBHSHHSI MHOKUHHOI perpecii
y=a+bx+hy X +...0, X

CTaHJapTHA MOMMUIKA KoedilieHTa perpecii Moxe OyTHM BH3HAau€Ha MO HACTYMHIN
dbopmyii:

2
Oy - 1-R YXq---Xp 1

my, = : ,

(4.25)

ne Oy— cepeHbOKBAIPAaTUYHE BIIXUICHHS U O3HAKH ),

Gyx; — CEPEIHBOKBAIPATHYHE BIAXUJICHHS JJIS O3HAKU Xi;
R%yx...x, — KoedilieHT neTepMinaNii 11 piBHAHHSA MHOKHHHOI perpecii;

R%x...x, — Koe(IIeHT aeTepMiHaLii A 3a1eXKHOCTI pakTopa X; 3 BciMa
IHIUMH (paKkTopaMu PIBHSHHS MHOKHHHOT perpecii;

N-M-1 — uWcno cTymeHiB BiINBHOCTI IS 3aIMIIKOBOI CyMH KBaapariB
BIIXWJIEHD.

Ax 6aunMo, mo0 ckopucTaTHCs AaHOI (opMyNor, HEOoOXiHAa MaTpPHIIL
MDK(AKTOPHOT KOpeNsiii 1 po3paxyHOK IO Hil BIIMOBIAHUX KOe(DIIIEHTIB
netepMiHarii R2x X...X, - TaK, IJIs PIBHAHHS

y=a+bl-X1+b2 'X2 +b3'X3 +€
OIliHKa 3HAYMMOCTI Koe(imieHTiB perpecii b1, by, bz mpumyckae pospaxyHox Tprox

MiK(paKTOPHHUX KOedillicHTIB AeTepMiHAITi, a caMe: R%x xyxs s R2xpxixs 1 R2xs 5%, -
Pa3om 3 ThM, SKIIIO BpaxyBaTH, 110

2 2
b = & R Y. Xp R VX XigXigg. - X
! 2
GX 1_ R XX Xp

-, (4.26)

TO MOJKHA IICPCKOHATHUCA, IITO



b:
t, =——=[Fy
Sy JFs - (4.27)

?

® 3anuTaHHs AJIS cCaMOlNlepeBIPKH 3HAHb

1. OcHOBHI eTanu MHOKUHHOTO KOPEJISIIIHHOTO aHaTi3y.

2. Slk BU3HAYa€THCS MOJEIIHL MHOXKUHHOT JIIHIAHOT perpecii?

3. Ha3zBirb, y yomy nossrae crneuuikaliisi MoJeal MHOKHUHHOI perpecii?

4. CoopmymroiiTe BUMOTH, SIKI BUCYBAIOTHCS 10 (PAKTOPIB JJIs1 BKIIFOUESHHS
iX B MOJIeJIb MHOXXHWHHOI perpecii?

5. Tlepeuuncnits nepenymoBu MHK. SIki Hacmigku, K0 BOHU HE
BUKOHYIOTHCA?

6. Lo xapakTepusyroTh KoedilieHTH perpecii? Ik BOHU IHTEPNPETyIOThCA?

7. Y yomy cyrb MHK a1 mo6y10BM MHOKMHHOTO JIIHIHHOTO PIBHSHHSA
perpecii?

8. OnuuIiTh anropuT™M BU3HAYEHHS KOE(II[I€EHTIB MHOKUHHOT JIIHIMHOT
perpecii.

9. Slk BU3HAYAETHCS CTATUCTUYHA 3HAUYIIICTh KOCPIIIEHTIB perpecii?

10. Sxi xoedilieHTH BUKOPUCTOBYIOTHCS JIJIsl OI[IHKH TOPIBHSJIBHOI CUITU
BILTUBY (pakToOpiB HA pe3yabTatr?

11. ¥V yomy cyTHicTh KoedilieHTa qeTepMiHaIii?

12.Yum ckopuroBaHU KOSQIIEHT AeTepMiHallii BIAPI3HIETHCS Bil
3BUYANHOTO?

13. Bix doro 3ai1eXuTh BeJIMYNHA CKOPETOBAHOTO KoedimieHTa
neTepMiHaIrii?

14. Sk 3a1iiCHUTH aHaJli3 CTATUCTUYHOI 3HAYYIOCTI KoedirieHTa
JeTepMiHaIii?

15. SIx BuKOpHUCTOBYETHCS F-cTaTUCTHKA B perpeciiHoMy aHai31.

16. o Take wacTHuil F-kpuTepiit Ta YUM BiH BIAPI3HAETHCS Bl
nociigoBHoro F-xpurepiro?

17. SIx moB’s3aHi Mixk co6oro t-kputepiit Ct’rofeHTa U1 OMIHKYA 3HAYUMOCTI
b; Ta wacTHmi F-kputepiit?

Tema 5. HEJJTHIMHA PET'PECIS
5.1 Cneundikauis HesiHiliHOT MoaeJti
SKmo MK €KOHOMIYHUMH SBHUIAMHM ICHYIOTh HENIHIWHI CIIBBIIHOIICHHS,

TO BOHHM BUPAXKAIOTHCSA 3a JIOMOMOTOI0 BIAMOBIAHUX HEHIMHUX (PYHKITIH.
Po3pi3HAIOTE 06a Knacu HeniHiliHux pezpeciil.



1. perpecii, HeNiHINAHI OO0 BKJIIOYEHUX B aHAJI3 MOSCHIOYHMX 3MIHHHX,
ase JIHIMHI 3a MapaMeTpamu;

2. perpecii, Ikl HEJIHIKHI 3a OLIHIOBAHUMH MapaMeTpamH.

[IpuknagoM HeNiHIMHOI perpecii MNEepIIoro KiIacy MOXYTh CIYXKHTH
HACTYMH1 (PyHKIIII:

. b .
rinepbonu - y=a+ "

napaloJy JPYroro CTymeHs Yy = a+bx+cx’;

MOJIIHOMU PI3HUX CTYIEHIB Ta 1HIIII.

Jlo HemHIMHMX perpecii 3a OILIHIOBAHUMHM TapaMeTpaMu BiIHOCATHCS
byHKII:

CTyleHeBa — y=axXx’;

IoKa3zoBa — y =axb*,;

EKCIIOHEHTHA — Y = e*™ Ta iHmIi.

Heninifina perpecis 3a BKIIOYEHHMMH 3MIHHUMU HE Ma€ Oyab-sSKHX
CKJIQJTHOCTEH B OIlIHII ii mapaMmeTrpiB. BoHM BHU3HAualOThCSA, SK 1 B JIHIAHIN
perpecii, metogoM HaiimeHmux kBajapatis (MHK), Tomy mio i @yHkiii niniiHi 3a
napamerpamu. Tak, B mapabosti Apyroro CTymeHs y = a +bx +cx?*,

3aMIHSIOYM 3MIHHI X =X1, X°=X2, OJEPKMMO JBYX(AKTOPHE pPiBHAHHSA
JHIHHOT perpecii:

y =a+bx, +cx,, 1 OLIIHKY MapaMeTpiB AKoro BukopucroByerbcs MHK.

BiamoBigHO 114 MOJiHOMA TPETHOTO MOPSIKY

y=a+bx+cx?+dx® mpm samimi x=x1, x’=x; Xx° = X3, OIEPKUMO
TphOX(aKTOPHY MOJIEIIb JIIHIHHOT perpecii.

Otxe, TOMIHOM OY/b-SIKOTO TOPSAKY 3BOJUTHCS JO JIHIHHOI perpecii 3 ii
METOJaMH OIIHIOBAaHHS IapaMeTpiB 1 MEPeBIpKH Trirnore3. Sk IMoka3ye 0CBiA
OUTBIIIOCT1 MOCTIAHUKIB, cepell HENIHIMHOI MOJIIHOMIAJIbHOI perpecii HalvacTile
BUKOPHCTOBYETHCS MMapadoia APYroro CTYMEHS;, B OKPEMHUX BHUIIAJKaxX - MOJIHOM
TpeThoro mopsAnky. OOMEXeHHS y BHKOPHUCTAHHI TOJIHOMIB OUIBII BHUCOKHUX
CTYTICHIB TOB’s3aHI 3 BUMOTOK OJHOPIAHOCTI JOCTIIKYBaHOI CYKYIMHOCTI: YHM
BHIIIC TIOPSJIOK ITOJIIHOMA, TAM OiIbIIe BUTHMHIB Ma€ KpWBa 1 BIIMOBIIHO MEHII
OJTHOPi/IHA CYKYITHICTb 32 Pe3yJIbTaTUBHOIO O3HAKOIO.

Cepen kmacy HemiHIMHUX (QYHKIIN, TapaMmeTpu SKuX 0e3 0coOIMBHX
yckinaaHeHb oniHwTeess MHK, Bapro HaszBatu mo0Ope BioMy B EKOHOMIIT

. . b . ..
dyHKITIIO Timepboan y=a+—, KIAaCHYHUM TPUKIIAI0M sKoi € kpuBa Dimirnca, sxa
X
XapaKTepu3ye HENHINHE CITIBBITHOMICHHS MK HOPMOIO 0€3p00iITTS X 1 BIICOTKOM
MIPUPOCTY 3apOOITHOI MJIATH Y.

5.2 KoegiunieHTH €J1aCTUYHOCTI JJI1 MATeMaTHYHUX QYHKIii

Cepen HenmHIMHUX (QYHKIIN, sIKI MOXYTh OyTH NpHUBEAECHI 1O JIHIHHOTO
BHU]lY, B €KOHOMETPUUHUX JOCIIIKEHHSIX IIMPOKO BUKOPUCTOBYETHCS CTYIEHEBA
GyHkiis - y=axx". IloB’s3aH0 me 3 TUM, o0 IapaMmerp b B Hiii Mae dirke



€KOHOMIYHE TIyMAuyeHHs Ta Ha3UBAETbCS Koegiuiecnmom enacmuyHocmi.
Benmnuuna xoedinienTa b mokasye, Ha CKUIBKH BiICOTKIB 3MIHUTBCS B CEPEIHBOMY
pe3yabTart, Ko (pakrop 3MiHUTHCS Ha 1 %. Tak, SKIO 3al€XHICTh MOMUTY BiJl
I[iH XapakTepu3yeThes piBHAHHAM Buay ¥, = 15,37 X0 1o 3i 36inbmeHHsM 1in

Ha | % mnomnur 3HMWKYyeThcs B cepeanbomy Ha 0,14 %. Ilpo mpaBoMipHICTB
noAi0OHOTrO TIyMaueHHs mapamerpa D s crymeHeBoi (QyHKINT y=axXx” MOXHA
CYJUTH, SIKILO PO3TIISIHYTH (POPMYITy pO3paxyHKy KOeill€eHTa eJTaCTUYHOCTI:

E=f()2 (5.1)
y

ne f(x) - nepma moximHa, ska XapakTepH3y€ CHIiBBiIHONICHHS HPHPOCTY
pe3ynbTarty 1 (hakTopa A BIAMOBIIHOT (POPMHU 3B’ SI3KY.

KoedimieHT enacTHYHOCTI MOXKHA BHU3HAYaTH 1 MPU HASBHOCTI HIIKMX (HOpM
3B’SI3Ky, ajie TUIbKM JUIsl CTymneHeBol (YHKIi BIH sABJg€ CcO00K0 TOCTIHHY
BEJIMYKMHY, piBHY mapamerpy D. B iHmmx ¢yHKIisX koedillieHT elacTHYHOCTI
3aJIeKUTh BiJ 3HaYeHb (haKTOpa X.

VY 3B’513Ky 3 TUM, 1110 KOS(PII[IEHT €TaCTUYHOCTI HE € BEIMUUHOIO TTOCTINHHOIO,
a 3aJIKUTH B1J BIIMOBITHOTO 3HAYEHHS X, TO PO3PAXOBYETHCS CEPE/IHINA MOKa3HUK
€JIaCTUYHOCTI 3a (popMyIIoH0:

E=bx= (5.2)

y
OckuTbKkH KOE(QIIIEHTH €aCTUYHOCTI CTAaHOBJISATH €KOHOMIUHMH 1HTEpecC, a
BUAM MoOJeNieli He OOMEKYIOThCS TUTBKH CTYIEHEBOI (YHKIII€I0, HaBEIEMO
dbopmynu  po3paxyHKy — KOe(DIIIEHTIB  €JacTUYHOCTI  JJisg  HaWOUIbII
PO3IOBCIOKEHUX THUIIIB PIBHSHB Perpecii.

Tabauys 5.1 - KoedinieHTH e1acTHYHOCTI JIst MATeMAaTHYHUX QYHKIiH

Buna ¢ynkiii KoedirieHT enmacTHYHOCTI
JlinitiHa y=a+bx E_ b-x
a+b-x
_ 2 C-X)-
[Tapabomna npyroro cTymenst Yy =a-+bx+cx g_(b+2-c-x) 2X
a+bx+cx
INimepbonay=a+ b E—_"0
X a-x+b
IlokazoBa y=axb” E=x-Inb
CryneneBa y=axx’ E=b
Jlorapudmiyaa y=a+bln x E__ CX
1 CX
—-e” +1
b




5.3 Kopeasiisi 11 HeJiiHiitHOT perpecii
PiBHSIHHS HeNiHIAHOI perpecii, Tak caMO K 1 B JIHIAHIA 3aJIeKHOCTI,
JIOTIOBHIOETHCS TIOKa3HUKOM KOPEJISIIii, a came iHdekcom Kopenayii (R):
2 )2
O

R=|1-—%] , (5.3)

7€ 0%y - 3arajgbHa JUCIEPCis pe3yIbTaTUBHOI O3HAKH Y
02541 - 3AIMIIKOBA JUCIIEPCIs.
1 _ 1 N2 .

Tomy mio o = HZ(y ~-y)*,ac?, :HZ( y—Yy)", TO iHIEKC KOpEJAIii MOXKHA

BHUPA3UTH K

9 2
R 209" (5.4)
2. -y’

Bennyuna naHoro mokasHMKa 3HaAXOAUTHCSA B Mexkax 0 < R< 1: yum Omkue
JI0 OJIMHMII, TUM TICHIIIE 3B’SI30K PO3TJSHYTUX O3HAK, TUM OUIBII HaJINHO
3HaieHe piBHAHHS perpecii. OIiHKa ICTOTHOCTI 1HAEKCY KOPENsIii MPOBOIUTHCS
TaK CaMo, SIK 1 OI[IHKa HaJIHHOCT1 Koedilli€eHTa KOPEJIAIii.

OckilbKM B PO3paxyHKy  IHJAEKCY  KOpPEJAIii  BHKOPHUCTOBYETHCS
CITiBBiZIHOIIEHHS (haKTOPHOI 1 3araibHOI CyMHU KBaJpaTiB BifXuiIeHb, To R? Mae Toi
e 3MICT, 1110 1 KoedilieHT AeTepMiHalii. Y creriaaibHuX JOCTIKCHHSIX BETUIUHY
R? 17151 HeTiHIMHMX 3B’ S3KiB HA3UBAIOTh IHOEKCOM oemepminayit.

[Hexc merepMiHallli BAKOPUCTOBYETHCS JIJIs MIEPEBIPKU ICTOTHOCTI B IIJIOMY
PIBHSIHHS HEJiHIMHOT perpecii 3a F-kputepiem Dimepa:

2
. R 2Xn_m_1' (5.5)
1-R m
ne R? - ingekc nerepMminanii;
N - YUCJIO CIIOCTEPEKEHD;
M - 9KCII0 TapaMeTPiB MPU 3MIHHHUX X.

Bennumna m xapakTepusye 4uCIO CTYMEHIB BUIBHOCTI 1Jisi (PaKTOPHOI CyMHU
KBaJIpariB, a (N-M-1) - 9UCIIO CTYNECHIB BUTBHOCTI IS 3aJTUIIKOBOI CyMH KBaJIpaTiB.

st cryneneBoi GyHKii y=axx” m = 1 i ¢opmyna F-kpurepiro mpuiime
TOM K€ BUTJISI, IO 1 TIPH JIIHIAHIA 3a71€KHOCTI:

2
dem :fo(n—Z)

Jlns mapabonu APyroro CTymeHs Yy =a+bx+cx?* ¢popmyna F-kpurepiro

R® n-3
F = X—
mmo1-RY 2

Innexc nerepminanii R? MokHa nopiBHIOBATH 3 Koe]illi€HTOM JeTepMiHaIii
r? aust OOIPyHTYBaHHS MOKJIMBOCTI 3aCTOCYBaHHS JiHiMHOT GyHKuil. Unm Oinbire
KPUBM3HA IiHii perpecii, TMM BenwumHa Koe(dilicHTa meTepMmiHamii > Menmre
iHgexkcy perepminamii R?. BAM3BKICTE IMX NOKa3HMKIB O3HAyae, L0 HEMAec



HEOOXITHOCTI  YCKJIagHIOBaTH  (QopMy  PpIBHSHHSA  perpecii 1  MOXXHaA
BUKOPHCTOBYBATH JiHiliHY (yHkiio. [Ipaktuuno skimo BenuuuHa (R? - r?) me
nepesuirye 0,1, ToO npumynmieHHA NOpo JMiHIMHY (QOopMy 3B’SI3KY BBaXKA€TbCS
BUIMpaBAaHUM. B 1HIIOMY BUNAJIKy MPOBOAUTHCS OI[IHKA ICTOTHOCTI PO3XOI>KCHHS
R?, oOuMcieHMX 3a THMH CaMHMH BHUXIIHUM JaHUM, uepe3 t-kpumepiil
Cm’rooenma.

_ Rsx — ryzx

t=—"2-> (5.6)

Mg

. . . 2 . 2 .
jie Mg, - MOMHJIKA Pi3HHUII MK R 1T “,sika BU3HAYAETHCA 32 OPMYIIOIO:

2 2 2 2\2 2 2
mRr=2-J(R "=y - @ er) 5.7)

Ao tpaom > Uwag, TO PO3XOKEHHS MK PO3IVISIHYTHMU TOKa3HUKaMU
KOpeJIALil ICTOTHE 1 3aMiHa HENIHIMHOI perpecii pIBHSAHHSAM JIHIAHOT (PYHKIIIT
HEMOXIMBA. [IPaKTUUHO, AKIIO BenuuumHa t < 2, TO PO3XOKEHHs Mk R? i r?
HECYTTEBI 1 MOXJIMBE 3aCTOCYBaHHS JIHIWHOI perpecii, HaBITh SKIO €
OPUITYIIEHHS TPO JEAKy HENIHIHHICTh PO3IJISIHYTUX CIIBBIJHOIIEHb O3HAK
dakTopa 1 pe3yiabTary.

?

® 3anuTaHHs A1 caMOIePeBipKU 3HAHD

1. Ha3BiTh, sKi ICHYIOTH JBa KJacH HENIHIMHUX perpeciii? HasemiTh
IPUKJIATN HeTIHIMHUX (YHKIIIH, K1 BIAHOCSATHCS JI0 MEPIIOTro Ta IPYroro Kiacy.

2. 3a J0MOMOrOI0 SIKUX METOJIIB HEJiHIiHA perpecis MepeTBOPIOETHCS 10
JIHIHHOTO BUTIISAY?

3. SIx Ha3WBAETHCS MPOIEC NMEPETBOPEHHS HENIHIMHUX perpeciii B JHINAHY
dbopmy?

4. SIxoro HemnmiHIMHOIO (YHKIIE0O MOXKe OyTH 3aMiHeHa mapabojia JIPyroro
CTYTEHS, SAKIIO HE CTIOCTEPIraeThCs 3MiHa CIIPSIMOBAHOCTI 3B’ 3Ky O3HAK?

5. 3amumite yci BHIM MOJENICH, HEMHIHHUX BITHOCHO: BKIIFOYCHUX
3MIHHUX; OI[IHIOBAaHUX MMapaMeTpiB.

6. Y domy BimMiHHICTh 3acTocyBaHHs MHK 1o moneneit, HemHIMHNM 1010
3MIHHHX 1 OI[IHIOBaHUX IMapaMeTpiB?

7. SIKk BU3HAYAIOTHCA KOC(DIMIEHTH €JIACTHYHOCTI 3a PI3HUMH BHJIaMHU
perpeciiHux Mojaenen?

8. Ha3BiTh MOKa3HWKK KOPEJAIii, SKi BUKOPUCTOBYIOTHCS MPH HEITIHIMHUX
CIIBBITHOIIEHHSIX PO3MIISTHYTUX O3HAK.

Tema 6. MYJBbTUKOJIIHEAPHICTDb
6.1 CyTh MyJIbTHKOJIiHEAPHOCTI

I[Ipu mnoOymoBi MHOxkUHHOI JiHIMHOI perpecii 3a MHK cepiiozHoro



npoOJeMOI0 € MYJIBTUKOJIHEAPHICTh - JIHIMHUA B3a€MO3B'A30K JBOX abo
JEKUIbKOX TMOSCHIOIYUX 3MIHHUX. SKIIIO MOSICHIOIOY1 3MIHHI 3B'S3aH1 CTPOTOIO
(YHKIIOHAIBHOIO 3aJIEKHICTIO, TO Ma€ MicClle JOCKOHala MYJIbTUKOIIHEAPHICTb.
Ha mpakTtuiii MokHa 3IITOBXHYTHCS 3 JyXe BUCOKOI (200 OJIM3BKOiI 10 HE)
MYJIBTUKOJIHEAPHICTIO -  CWJIBHOK  KOPEJSIIHHOIO  3aJIeKHICTIO  MIDK
MOSICHIOIOYUMH 3MIHHUMHU.

MynbTUKONIHEAPHICTh MOXe OyTH mpoOJeMOI0 JIMILIE Y BHIAJKY
MHOXHHHOI ~ perpecii. [Tosscanmo e Ha PUKJIIAI1 JIOCKOHANO1
MYJIBTUKOJIIHEAPHOCTI.

Hexaii piBHsIHHS perpecii Ma€e BUTIIA

Y= Bo + lel + BzXz + ¢&. (61)

Hexail TakoX MDK TMOSCHIOIOYMMU 3MIHHMMH ICHYE CTpora JiHiiiHa
3aJIeKHICTD

X2=70 + 11X1. (6.2)
[TincraBuBmu (6.2) B (6.1), ogepxumo

Y = Bo+ BoX1+ Ba(yo + v1X1) + &
a0o

Y = (Bo + Bayoy + (Br + Poyny X1 + &

[To3naumBmu Bo + P2yo = a, P1 + P2y1 = b, omepkyeMo pIBHSHHSA HapHOI
JiHIHHOT perpecii:

Y=a+b; +e (6.3)

3a MHK Busnauaemo koedimienta a i b. Toai omepkuMO CHCTEMY IBOX
PIBHSHB:

Bo + Bryo =2,

B+ Boy, =b. ©-4)

VY cuctemy (6.4) BXOAsATh TpU HEB1IOMI BeMuuHU Po, P1, P2 (KoediieHTH Yo
1 y1 Bu3HaueHi B (6.2)). Taka cucrema B OaraTh0X BHUMAJKIB Ma€ HECKIHYCHHO
Oararo pimeHb. TakuM YHHOM, JOCKOHAJIa MYJbTUKOJIHEAPHICTh HE J03BOJISIE
OJIHO3HAYHO BU3HAYUTH KOEPIIIEHTH perpecii piBHAHHS (6.1) 1 po3ainmuT BHECKU
MOSICHIOIOUKX 3MIHHUX X7 1 X7 y iIXHbOMY BIUIMBI Ha 3aJICKHY 3MIHHY Y. Y LbOMY
BUMAJKY HEMOXJIMBO 3pOOUTH OOIPYHTOBAHI CTATUCTHUYHI BUCHOBKH TpO IIi
koedimientn. OTxe, y BUNAAKY MYJbTHUKOJIIHEAPHOCTI BHCHOBKH 32
Koe(ilieHTaMu 1 3a pIBHSHHAM perpecii OyayTh HeHaAIHHUMH.

JlockoHana MyJbTUKOJIHEAPHICTh € CKOpIille TEOPETUYHUM MPHUKIIAJIOM.



PeanbHa x cuTyallis, KOJU MK MOSICHIOIOYMMHU 3MIHHUMH ICHY€E JOCUThH CUJIbHA
KOpeJsliifHa 3aJeXHICTh, a He cTpyra QyHKiloHalbHA. Taka 3alIeKHICTh
HA3MBAEThCS HEJOCKOHANOI MYJbTUKOJIHEApHICTIO. BoHa XapakTepu3yeTbcs
BUCOKMM KO€(ILIEHTOM KOpemnsilli o MDK BIANOBIAHUMHU MOSCHIOIOYUMU
3MiHHUMU. [Ipuyomy, K110 3HaYEHHS O 32 a0CONIOTHOIO BEJIMYMHOIO OJIU3BKO A0
OJIMHULI1, TO TOBOPATH MPO MAXKe JOCKOHAY MYJIbTUKOIIHEAPHICTh. Y KOKHOMY
pa3i MyJbTUKOJIIHEAPHICTh YTPYAHSAE PO3MOAUT BIUIMBY NOSICHIOIOYMX (PAaKTOPIiB Ha
MOBOJKEHHSI 3aJIe)KHOI 3MIHHOI W pOOUTH OILIIHKKM KOe(IIEHTIB perpecii
HeHaaliHUMU. JlaHWii BUCHOBOK HAOYHO MIATBEP/KYETHCA 3a JOMOMOTOIO
niarpamu Benna (puc. 6.1)

y \/

a 6 2

Puc. 6.1

Ha puc. 6.1, @ xopenboBaHICTh MDK MOSICHIOROYMMHU 3MIHHUMH X1 1 X>
BIJICYTHS 1 BIUTUB KO>KHOT 3 HUX Ha Y 3HAXOAUTh BIiOOpaKCHHS B HAKJIAJICHH] K1JT
X11 X2 Ha xono Y. Y Mipy nocuieHHs JIIHIAHOT 3a1ekHOCTI MK X1 1 X2 BIIMOBiAHI
Koja yce OuUIbIlle HAKIAMAlThCAd OJWH Ha OJHOTO. 3alTpuXxoBaHa oOO0JACTh
BimoOpaxkae cmiBmajarodi yactTuHu BIumBy Xi 1 X2 Ha Y. Ha puc. 6.1, 2 npu
JIOCKOHAJIOT ~ MYJBTUKOJIHEAPHOCTI  HEMOXKIHUBO  PO3MEXYBAaTH  CTYyMEHI
IHAWBIAYaTbHOTO BITMBY MOSICHIOIYHX 3MIHHUX X1 1 X2 Ha 3alie)KHy 3MIHHY Y.

6.2 Hacainku MyJIbTHKOJTiHEApHOCTI

ITpu BukoHanHi nmeBHUX nepeaymoB MHK nae Havikpari giHiiHI He3MIIIeH1
omiaku (BLUE-ominku). I[lpuuomy BmacTHBICTH HE3MINIEHOCTI ¥ €(dEKTUBHOCTI
OIIHOK 3aJINIIAEThCS B YWHHOCTI, HABITh SIKIIO KUTbKa KOEQIIIEHTIB perpecii
BUSBJIIIOTBCA CTATHUCTHYHO He3HadymuMmu. OpHaK HE3MIMEHICTh (PaKTHIHO
O3Hayae JHIIe Te, 10 Npu 0araTopazoBOMY MOBTOPEHHI CHOCTEPEKEHb (MpH
MOCTIMHUX 00csrax BUOIPOK) 3a AOCHIIKYBAHUMH BEIMYMHAMU CEPEAH1 3HAYCHHS
OL[IHOK MparHyTh A0 iXHIX AlIACHUX 3Ha4YeHb. [[OBTOpIOBaTH CHOCTEPEKEHHS B
OJIHAKOBUX YMOBaX B €KOHOMIIll MPAKTUYHO HEMOXKJIUBO. TOMY ISl BJIACTUBICTh
HIYOTO HE TrapaHTy€e B KOXXHOMY KOHKpeTHOMY Bunaiaky. HaiimeHina MoxinBa



JUCHEpPCis 30BCIM HE O3HAYae, 110 JUCIEpCis OLIHOK Oyae Majia B MOPIBHAHHI 13
CaMHUMHM OLIIHKaMH. Y sl BUMAJKIB Taka AUCTIEPCIs HTOCUTh BEJIMKA, 100 OI[IHKH
KOE(]III€HTIB CTaIM CTATUCTUYHO HE3HAUYIIIUMHU.

3BUYAHO BUAUISIOTHCS HACTYITHI HACTIAKY MYJIbTUKOJIIHEAPHOCTI:

1.Benuki nucnepcii (ctaHmapTHi TOMUIKH) oOIiHOK. Ile yTpyause
3HAXOJP)KEHHS JIIMCHUX 3HAY€Hb BU3HAYAEMUX BEJIMYUH 1 PO3IIUPIOE IHTEPBAIbHI
OLIIHKH, TOTIPIIYIOUYU iXHIO TOUHICTb.

2.3MEHIIYIOTbCA  t-CTAaTUCTUKU KOE(QIIEHTIB, IO MOXXE IPUBECTU 10
HEBUIIPABJIAHOTO BHCHOBKY MPO ICTOTHICTh BIUIMBY BIANOBIAHOI MOSCHIOIOYOT
3MIHHOI Ha 3QJICKHY 3MIHHY.

3.0uinku koedimieHTiB 328 MHK 1 iXH1 cTaHIapTHI MOMUWIKU CTAlOTh JYXKE
YYTJIMBUMHU O HAMMEHIINUX 3MIH JIaHUX, TOOTO BOHU CTalOTh HECTINKUMU.

4. YTpyAHSETHCS BU3HAYEHHS BHECKY KOXXHOI 3 MOSICHIOIOYUX 3MIHHUX Y
JTUCTIEPCIIO 3aJI€KHOT 3MIHHOT, 1110 MOSICHIOETHCS PIBHAHHSAM perpecii.

5. MoxmnBe oziepKaHHsI HEBIPHOTO 3HaKa y KoedilieHTa perpecii.

6.3 BusHauyeHHA MYJbTHKOJiHEAPHOCTI Ta MeTOAM ii yCYHEeHHS

IcHye Kkinmbka O3HaK, 3a SKHMH MOKE€ OYyTH BCTAaHOBJICHA HAasBHICTh
MYJIbTUKOJIHEAPHOCTI.

1. Koegiuienr gerepminanii R? mocuts BuCOKUii, ane meski 3 koedilieHTis
perpecii CTaTUCTUYHO HE3HAYMMi, TOOTO BOHU MalOTh HU3bK1 1-CTaTUCTUKHU.

2. [1apna xopensiisg MK MaJIO3HAYMMUMHU MOSCHIOIOYUMHU 3MIHHUMU JOCUTh
BUCOKA.

Opnak naHa o3Haka Oyjae HAIIHOIO JIMIE y BUIAJKY JABOX MOSACHIOIOUUX
smMiHHUX. [lpw Oubmiiid XHIM KUTBKOCTI OUIBII JOMUIBHUM € BHKOPHUCTaHHS
JaCTKOBHUX KOE(IIIEHTIB KOPEIAIIii.

3. Bucoki yacTkoBi KoeiIieHTH KOpesIIii.

YacTtkoBi KoedilieHTH KOpenslii BH3HAYAIOTh CHUJTY JIIHIHHOI 3aJeKHOCTI
MDK JIBOMa 3MIHHUMHU 0€3 ypaxyBaHHS BIUIMBY Ha HUX 1HIIUX 3MIHHUX. OIHAK TIpH
BHUBUYCHHI 0araTOMIpHUX 3B'S3KIB y PsJi BHUITAJIKIB TapHI KOCQIIEHTH KOPEISIIii
MOXXYTh JaBaTH 30BCIM HEBIpHI YSIBICHHS MPO XapakTep 3BSI3KY MDK JBOMa
sMinHUMH. Hanpuknan, mMik aBoma 3MiHHUMH X 1 Y Moxe OYTH BHCOKHH
MO3UTUBHUM KOE(DIIIEHT KOPEJAlii He TOMy, IO OJIHA 3 HUX CTHUMYJIOE 3MIHY
iHIIO1, a TOMy, IO OOWABI IIi 3MIHHI 3MIHIOIOTBCS B OJHOMY HAIPSAMKY IIij
BIUTHBOM IHINMUX 3MIHHHX, SK BpaxoBaHUX Yy MOJENi, TaK 1, MOXKIIHUBO,
HEBpaxoBaHUX. ToMy HEOOXiTHO BUMIPIOBATH JIIMCHY CUJTY JIIHITHOTO 3B'SI3KY MIXK
JBOMa 3MIHHWMH, OYHMIICHY Bil BIUIMBY Ha PO3IJISIHYTY Tapy 3MIHHUX I1HIINX
daktopiB. KoedimieHT kKopensmii Mibk JTBOMa 3MIHHUMHM, OUYWIIEHUHA BiJl BIUIUBY
HIINX 3MIHHUX, HA3UBAETHCS YACMHUL KOeiyicHmom Kopensayii.

Hanpuknan, npu TphoX MOSACHIOIOUMX 3MIHHUX X1, X2, X3 dYacTKoBui
KoeilieHT kopensaiii Mix X1 1 X2 po3paxoByeThes 1o hopmyii



r12 - I‘13I‘23
M23 = . (6.5)
Ja-rd)a-rp)

VY 3aranpHOMY BUMNAAKy BUOIPKOBUN YAaCTKOBUW KOE(IIEHT KOPENSIi MIXK
sMinaaMA Xi 1 Xj (IS 1 < j < m), oummieHuil Biag BIUMBY iHmmx (M - 2)
MOSICHIOIOUUX 3MIHHUX, CHMBOJITYHO TTO3HAYAETHCS

_ Ci’f
_ j
Vi 12—+ -1 j+1)m = W’ (6.6)
A T j

ne C° — 3BOpOTHAa MaTpuus 10 MaTpuli R (MaTpuis eMHipUYHHX IapHUX
KOe(DIIIEHTIB KOPEISAIT MK YCUISKUMH NapaMu X1, Xo,...Xm).

I3 3aranpHOi Qopmynu (6.6) JIeTKO 3HAXOASTHCS YACTKOBI (POpMYNH st
TphoX 3MiHHUX (popmyia (6.5)) 1 I YOTHPHOX 3MIHHHX:

rij/k —lx - rjl.k

M a—roa—rh)

r

(6.7)

Hexait Tj =112 (j-1)(j+1).m — YaCTKOBHH KOe(IiIliEHT KOPEISIii Mixk
3aJIe’KHOT 3MIHHOI Y 1 3MIHHOT Xj, OYMIIIEHHU I BiJ] BIUTUBY BCiX 1HIIUX MOSICHIOIOUUX
sMiHHUX. Tomil rj2 — YaCTKOBHMM KOe(DIIlleHT JIeTepMiHaIlli, 1[0 BU3HAYAE BiICOTOK
aucnepcii 3MIHHOT Y, SIKUH TOSICHIOETHCS BIUIMBOM TUIBKM 3MiHHOi X|. IHakiie
KOKYYH, rjz, J = =1, 2,..., m, 103BOJIs€ OLIHUTH YACTKY BILUIUBY KOXHOT 3MiHHOI X;

Ha PO3CiIOBaHHs 3MiHHOT Y.

4. CunbHa TonoMIXKHA (J0/1aTKOBA) perpecis.

MybTHKOJIIHEAPHICTh MOXKE MAaTH MICII€ BHACIIOK TOTO, 110 sIKa-HEOYIb 13
MOSICHIOIOYHUX 3MIHHHUX € JiHIHHOI0 (200 OnM3bKOi A0 JIHIHHOTO) KOMOIHAIlIEO
HIINX MOSICHIOIYNX 3MIHHUX.. [l aHaizy OynyloTbCs pIBHSIHHS perpecii KOKHOT
3 TOSICHIOIOYUX 3MIHHUX Xj, j =1, 2, ..., M Ha MOSACHIOKOYI 3MiHHI, SKi

. . . . . . 2 o
samuimmancs. OOYMCIIOIOTECS  BiAMOBIAHI  KoedimienTH aerepminaiii R ; #

PO3PaxOBYEThCS iX CTATUCTHYHA 3HAYMMICTh Ha OCHOBI F-cTaTncTHKN:

2
Fo 0N (6. 8)
i~ 2 1 .
1-Ry m-1
7€ N — YHUCIIO CIIOCTEPEKEHbD,
M — YUCJIO0 MOSACHIOIYHNX 3MIHHUX Y IEPBICHOMY PIBHSIHHI perpecii.
Cratuctuka F mae posmonin @imepa ¢ vi = m - | Vo = n - m cryneHsmu

. . 2 o e
Bom. Slkmo koedimient R ; CTaTMCTHYHO HE 3HAYMMUM, TO Xj HE € JiHIAHOIO

KOMOIHAIIIEI0 1HIMUX 3MIHHUX 1 1i MOXXHa 3alUIIMTH B PIBHSAHHI perpecii. Y



MIPOTUBHOMY BHUIAJKYy € MIJICTaBU BBa)KaTH, IO Xj ICTOTHO 3aJICKUTh BIJ 1HIIKX
MOSICHIOIOYHX 3MIHHUX 1 MA€ MICLIE MYJIbTUKOJIIHEAPHICTb.

5. BuzHaueHHsi piBHS MYJbTUKOJIHEApHOCTI. JIJIsi LOro pPO3paxoBYIOTh
BEJIMUYMHY JUCHIEPCITHO-IHPIISIIIHOrO (pakTopa sl KOKHOI 3MIHHOI:

VIF, = (6.9)

1-R?

Sxumo VIF, <10, TO MOXXKHaA CTBEPI)KYBAaTH, 10 3B'I30K MIXK 1-M (PaKkToOpoM 1
BCiMa 1HIITUMU HEJIOCTATHS, TOOTO MYJIbTUKOJIHEAPHICTh BIJICYTHSI.

[cHye 1 psi IHIIUX METO/(IB BU3HAYEHHSI MYJIbTUKOJIIHEAPHOCTI.

VY psal BUNAAKIB MYJbTUKOJIIHEAPHICTh HE € YK€ CEPUO3HUM «3JIOM», 1100
JOKJIaIaTh ICTOTHUX 3YCWJIb MO ii BUSIBJICHHIO i yCyHEHHIO. B ocHOBHOMY Bce
3aJIE)KUTDH BIJ LUIEH JOCIIIKEHHS.

SIKI0 OCHOBHE 3aBJaHHS MOJIe]i — MPOTHO3 MaOyTHIX 3HAUCHb 3aJICKHOT
3MiHHOI, TO IPY JOCUTh BEJIUKOMY Koedimienti gerepminanii R? (> 0,9) HasBHICTH
MYJBTUKOJIIHEAPHOCTI 3BHYAHHO HE TIO3HAYAETHCS HA TPOTHO3HHUX SKOCTSX
Mojielti. Xoua I1e CTBEP/KCHHS Oyjie 00IPYHTOBAaHUM JIMIIIC B TOMY BUIIAJIKY, SKIIIO
1 y MailOyTHbOMY MDK KOpPEJIhbOBAaHUMHU 3MIHHUMHU OynyTh 30epiratucs Ti X
BIJTHOCHHH, 110 1 paHiliIe.

SIKu1o0 K METOI0 MOCHIKEHHS € BU3HAUEHHSI CTYNEHS BIUIMBY KOXKHOI 3
MOSICHIOIOUMX 3MIHHUX Ha 3aJIeKHY 3MIHHY, TO HAsBHICTb MYJIbTHKOJIIHEAPHOCTI,
M0 TPUBOAUTH 10 3O0UIBIICHHS CTaHIApPTHUX I[IOMUJIOK, IIBUAIIE 32 BCeE,
CIIOTBOPUTH  JIMCHI  3aJIKHOCTI  MDK  3MIHHMMH. Y Il curyamii
MYJIBTHKOJIIHEAPHICTh € CEPHO3HOI0 MPOOIIEMOTO.

€IMHOTO METOAy YCYHEHHS MYJIbTHUKOJIHEAPHOCTI, MPUIAATHOTO B KOKHOMY
pazi, He icHye. lle TmoB's3aHe 3 TUM, [0 TPUYMHU W  HACTIAKU
MYJIBTHKOJIIHEAPHOCTI HEOJTHO3HAYHI i 6arato B YoMy 3ajekaTh BiJ PE3yiIbTaTiB
BUOIPKH.

1. Bukniouenus sMiHHOI(UX) 3 MoOei

HaiimpocTtimmM MeTo0M YCYHEHHS MYJIBTHKOJIIHEAPHOCTI € BUKITIOYCHHS 3
MOjIelTi O/IHI€T a00 Py KOpEeTbOBAaHUX 3MIHHHX.

Onnak HeoOXigHA MEeBHA O0AYHICTh MPH 3aCTOCYBaHHI JaHOTO MeTody. Y
i cuTyaii MOXJIHWBI MOMIJIKK crerudikamii. Hanmpukman, mpu mociimkeHHI
MOTIUTY Ha JiesiKe 0JIaro B SKOCTI MOSCHIOIOYUX 3MIHHUX MOYKHA BUKOPUCTATH I[IHY
JnaHoro OJara W I[iHM 3aMIHHHKIB JaHOTO OJjara, siKi HaidJacTile KOPeaTh OJUH
3 OOHMM. BHKIIOUMBINIM 3 MoOAEHl IIHA 3aMIHHUKIB, MH, ILIBHIIIE 3a BCE,
MPUIYCTUMOCS TIOMWJIKK crenudikamii. BHAcTiZOK IOTO MOXKHA OJEepKaTH
3MIIIEH]1 OI[IHKY i 3p0OUTH HEOOTPYHTOBAHI BUCHOBKH.

TakuM YWHOM, Yy TPUKIAAHUX EKOHOMETPUYHHX MOJCNAX OakaHo He
BUKJIIOYATH TMOSCHIOOY] 3MIHHI JIOTH, MOKH KOJIIHEAPHICTh HE CTaHE CEPMO3HOI0
po0JIEMOIO.

2. O0eporcants 000amKoB8Ux 0aHux abo Ho8oi UOIPKU

OCKUIbKM MYJIbTUKOJIIHEAPHICTh MPSIMO  3aJ€KUTh BI BUOIPKH, TO,



MO>KJIMBO, MpHU 1HIIIN BUOIpL MYJIbTHKOJIIHEAPHOCTI HEe Oyne abo BoHa He Oyne
HACTUIbKU CEPHO3HOIO.

[HOA1 17 3MEHIIEHHS MYJIbTHUKOIIHEAPHOCTI JOCUTh 30UIBIIUTH OOCAT
BUOIpku. Hampukian, nmpu BUKOPHCTaHHI HIOPIYHUX JAHUX MOXHA MEPEUTH 10
MOKBApPTAIbHUX JaHUX. 3OUIbIIEHHS KUIBKOCTI JaHUX CKOpOUYye JuUcIepcli
Koe(ilieHTIB perpecii i THM caMUM 30UTBIITY€E IXHIO CTATUCTUYHY 3HAYUMICTb.

Opnak onepxaHHS HOBOiI BHUOIpKM a00 pPO3IIMPEHHS CTapoi HE 3aBXKIU
MO>KJIMBO a00 IMOB'A3aHE 13 CEPIlO3HUMU BUTpATaMHU.

Kpim Toro, takuii miaxia Moxe MIACHUIUTUA aBToKopessiito. Ll npobiaemu
00MEXKYIOTh MOKJIMBICTh BUKOPUCTAHHS JTAHOTO METOY.

3. 3mina cneyughixayii moodeni

VY pani BumankiB npodseMa MyJbTUKOJIIHEAPHOCTI MOKe OyTH BHpIlIeHa
NUISIXOM 3MiHM crernudikamii mojeni: abo 3MiHIOEThCS (opma mojeni, abo
JI0JTal0ThCSl MOSICHIOKOU1 3MIHHI, HE BpaXOBaH1 B MEPBICHIA MOJIEN, aje sIKi ICTOTHO
BIUTMBAIOTH HA 3aJIC)KHY 3MIHHY.

SIKIIo aHui METONl Ma€ MifICTaBH, TO WOTO BHKOPHCTAHHS 3MEHIIYE CyMY
KBaJpaTiB BiIXUJICHb, TUM CAMUM CKOPOYYIOUHM CTaHIAPTHY NOMHIKY perpecii. Lle
PUBOAUTH J0 3MCHILICHHS CTAaHJAPTHUX TTOMUJIOK KOC(IIIEHTIB.

4. Bukopucmanus nonepeonvoi iHgopmayii npo oesxi napamempu

[Honi mpu moOymoBi MOjENl MHOXKMHHOI perpecii MOKHa CKOPUCTaTHCS
nomnepeHpo0  1HQopMarli€ero, 30KpeMa  BIIOMUMH  3HAYEHHSIMU  JESIKUX
koedimienTiB  perpecii. IlimkomM IMOBIpHO, 10 3HAYE€HHS KOEQIIIEHTIB,
po3paxoBaHi ISl IKUX-HEOYIb MOTEPeaHIX (3BUUAHHO OUTBIIE MPOCTUX) MOJIETIeH
a0o0 I aHaAJOTIYHOI MOJIeNll 3a paHille OTPUMaHI BHUOIPI, MOXYTh OYyTH
BUKOPUCTaH1 JJI pO3pOOTIOBATILHOI B 1€l MOMEHT MOJIEII.

Ha nmpuxnan 6ynyernscst perpecis uay (6.1). Ilpunyctumo, o 3miaHl Xi 1
X> xopenboBaHi. J{Jis panime modyaoBaHoi Moaeni napHoi perpecii Y = yo + y1Xg +
V OyB BH3HAUCHHH CTAaTHUCTUYHO 3HAYMMHUN Koe]iieHT Y1 (IS BHU3HAYEHOCTI
Hexait y1 = 0,8), mo 3B'13ye Y 3 X1. SIKII0 € mijicTaBu BBaXKaTH, 110 3B'sI30K MK Y 1
X1 3aJMIINTBCS HE3MIHHMM, TO MOKHA mpunyctutd y1 = P1 = 0,8. Tomi (6.1)
NpUIMe BUI:

Y = Bo+ 0,8X1 + BzX2+8, =

Y —0,8X1=Po + B2X2 + &. (6.10)

PiBastnus (6.10) daxTtuyrO € pIBHIHHAM TapHOI perpecii, mis SKOTo
mpoOemMa MyJTbTUKOJIIHEAPHOCTI HE ICHYE.

OOMeXeHICTh BUKOPUCTaHHS JAaHOTO METONYy OOYMOBJICHA THUM, IO, IIO-
nepie, oJep)KaHHS MomepenHbol iH(opMallli HaiyacTille BaKKO, a TO-JApYTe,
IMOBIPHICTB TOTO, IO BUAUICHHUA KOSIIIEHT perpecii Oyae THM caMuM JUTsl PI3HUX
MOJICJIEH, HEBHCOKA.

5. I[lepemeopenns 3minHux

Y psaal BuUmaAkiB - MiHIMIZyBaTH abo0 B3arajlli  yCyHYTH TpoOjemMy
MYJIbTUKOJIIHEAPHOCTI MOXHA 3a JOTIOMOT'OI0 MEPETBOPEHHS 3MIHHUX.



Hanpuknana, Hexail eMIipyu4He pIBHAHHS perpecii Mae BUTIISL
Y =b, +b X, +b,X,, (6.11)

npudoMy Xi 1 Xo — KOpenbOBaHI 3MiHHI. Y Wi cHUTyalli MOXHa CIOpoOyBaTH
BHU3HAYATH PErpeciiiHi 3aI€KHOCTI BIIHOCHUX BEJIMYUH:

X
Y:bo +b172,
Xy Xy
(6.12)
Y:b0 +blﬁ_
X, X,

[linkom iMOBiIpHO, 1O B Mojenax, aHamoriyaux (6.12), npobGnema
MYJIBTHKOJIIHEAPHOCTI Oy/1€ BIACYTHS.

MoxnuBi ¥ 1HIII TEPETBOPEHHs, OJM3bKI 3a CBOED CYTTIO O
BUIIleONTMCaHoro. Hampukian, SKImo B PIBHAHHI PO3MIISLAAIOTHCS B3a€EMO3B'SI3KH
HOMIHAJILHUX €KOHOMIYHUX TOKa3HUKIB, TO JJISl 3HUKEHHS MYJIbTUKOJIIHEAPHOCTI
MO>KHa CITpoOyBaTH MEPEUTH 0 peaJbHUX MOKA3HUKIB 1 T.II.

?

° 3anuTaHHA ISl caMOINlepeBipKH 3HAHb

1. [TosicHiT 3HAYCHHS TEPMIHIB «KOJITHEAPHICTHY 1
«MYJBTHKOJITHEAPHICTD) .

2. Y 4yoMy pO3XOMKCHHS MDK  JIOCKOHAJIOK W  HEJIOCKOHAIOI
MYJIBTHKOJIIHEAPHICTIO?

3. SIki OCHOBHI HACIIAKH MYJbTHKOJIIHEAPHOCTI?

4. SIk MO>XHa BUSBUTH MYJIbTUKOJIHEAPHICTH?

5. SIk OIIHIOETHCS KOPEIHOBAHICTh MK JIBOMA MOSICHIOIOUYUMH 3MIHHUMH ?

6. [lepeniunTe OCHOBHI METOJM YCYHEHHS MYJIbTHKOIIHEAPHOCTI.

7. SIxi 3 HaCTymHHX CTBEp/DKEHb MIMCHI, IMMOMUIKOBI a00 HE BHU3HAYCHI?
Biamosiges mosicHUTE.

a) Ilpu HaAsIBHOCTI BHICOKOi MYJIBTHKOJIHEAPHOCTI HEMOKJIUBO OI[IHUTHU
CTAaTHUCTUYHY 3HAYUMICTh KOe(iIieHTIB perpecii mpu KOpeabOBaHUX 3MIHHUX.

0) HasBHICTH MyTBTHUKOJIIHEAPHOCTI HE € TIEPEIIKOI0I0 JJI OJCP>KaHHS 3a
MHK BLUE-ominOK.

B) MynbTUKONIHEAPHICT, HE € ICTOTHOIO MPOOJIEMOI0, SKIIO OCHOBHE
3aBMaHHS TMOOYJAOBaHOI pErpeciiHOl MOMENI CKJIAaIaeThbcs B MPOTHO3YBAaHHI
MaifOyTHIX 3HAUYEHb 3aJIEKHOT 3MIHHOI.

r) Bucoki 3HadyeHHS KOE(QILIEHTIB MAPHOI KOPEJSIIi MK MOSCHIOIOUUMU
3MIHHUMHM HE 3aBXJIH € O3HAKaMHU MYJIbTUKOJIIHEAPHOCTI.

1) Tomy mo X? € crporor (GyHKIi€ Bix X, TO OpY BHKOPHCTaHHI 000X



3MIHHHUX Y SIKOCTI OSICHIOIOUHMX BUHUKAE MPOOJIEMa MYJIbTUKOJIIHEAPHOCTI.

e) Ilpy  HagBHOCTI  MYJBTHUKOJIHEAPHOCTI  OLIHKM  KOe(IiLi€HTIB
3aJIMIIAI0THCA HE3MIIIEHUMHU, ale iXH1 t-CTaTUCTUKU Oy1yTh 3aHAJITO HU3bKUMH.

k) KoedimienT merepminanii R?> He Moxke OyTH CTATHCTMYHO 3HAYMMHM,
AKIIO BCl KOE(QILIEHTH perpecii CTaTUCTUYHO He3HayuMi (MalThb HHU3bKI {-
CTaTUCTHUKH).

3) MynbTHKOIIHEAPHICTh HE MPHUBOJIUTH 10 OJEpKAHHS 3MIMIEHUX OIL[IHOK
Koe(illieHTIB, aje BeIe M0 OACPKAaHHS 3MIINIEHUX OI[HOK MJis JAUCHEepCii
KOoe(DiLiEHTIB.

1) YV perpeciiinii mozmemi Y = Po + PiX1 + P2X2 + &  HaABHICTH
MYJBTUKOJIHEAPHOCTI MOKHA BHUSIBUTH, SKIIO OOYMCIUTU KOE(DIIIEHT KOpesiii
MIXK X1 in.

8. Hexait 3a MHK omnintoetbes piBHAHHS perpecii Y = Bo + B1X1 + B2X2 + &.
Jlist 6U1bIIOCTI BUOIPOK CHOCTEPIra€ThCSl BUCOKA KOPEIbOBAHICTh MK Xi 1 Xo.
Hexail kopenboBaHICTh MK LIMMU 3MIHHUMHU He crioctepiraeTbes. Koedimientu
perpecii OIIHIOIOTHCS 3a JAaHOI BUOIpKor0. Yn OyayTh y IIbOMY BHITAQJIKy OIlIHKH
He3MmimeHuMu? Yu OyayTh HE3MINIGHUMHU OIIHKKA JUCTEepPCi  3HaWJIeHUX
EeMITIIPUYHUX KOe(DIIIEHTIB perpecii?

9. IosICHITH JNOTIKY BIAKUIAHHS TMOSICHIOIOYOi 3MIHHOI 3 METOI0 YCYHEHHS
npo0JIeMH MYJIbTHKOIIHEAPHOCTI.

10. Hexaii B piBHsHHI perpecii Y = Bo + B1X1 + B2X2 + € 3minHl X1 T X>
CHUJIBHO KOpenboBaHi. bynyerbcs piBHsSHHS perpecii X2 Ha Xi, BUIIAIKOBI
BIAXWUJICHHS B AKOi MO3HA4YMMO uepe3 v. bynyerbcs HOBe PIBHSHHS perpecii c
3JIeKHOT 3MiHHOKO Y 1 JBOMa TMOSICHIORYMMHU 3MIHHUMH — X2 ¥ 0. Um Oyne
BUpIlIeHAa TAKUM YHHOM IpobJieMa MyJIbTHKOIIHEAPHOCTI?

Tema 7. TETEPOCKEJACTUYHICTb
7.1 CyTHiCTh reTepocKeIaCTUHYHOCTI Ta ii HACJIIIKH

[Ipy mpakTUYHOMY TPOBEJEHHI PErpeciiiHOTO aHami3y 3a JOMOMOTOI0
MHK BapTo 3BepHYTH cepiO3HY yBary Ha MpoOJjeMH, MOB's3aHI 3 BUKOHAHHAM
BJIACTHBOCTEH  BHUNAJIKOBUX  BIIXWJICHb Mojeneil. BrmactuBocTi  OIIHOK
Koe(iIieHTIB perpecii mpsiMo 3aJIekKaTh BiJl BIACTUBOCTEH BHIIAJKOBOrO YJicHA B
piBHsSHHI perpecii. st omepkaHHS SKICHUX OIIIHOK HEOOXITHO CTEXHTH 32
BukoHaHHAM miepearymoB MHK (ymoB I'aycca — MapxkoBa), ToMy 1o 3a iXHiX
nmopymenb MHK Moke pgaBaTh OIlIHKM 3 IOTaHUMH CTAaTHCTHYHHMH
BJIACTUBOCTAMH. [Ipu mbOMYy ICHYIOTH 1HIIII METOIHM BH3HAYCHHS OUIBINE TOUHUX
ominok. OmHiel i3 karogoBux nepeanymoB MHK € HactymHa ymoBa: ducnepcis
BUNAOKOBUX BIOXUNEHb & NOCMIUHA.

BukonaHHsi naHOl mMepeAyMOBH HA3UBAETHCS 20MOCKEOACMUYHICIIO
(cTamicTio aucrepcii BIJIXWJICHB ). Ie MO’KHa 3aIliCaTh SIK

var(e,) = o = const.
HesznilicHeHHICTD JaHO1 epeayMOBHU Ha3WBAETHCS



eemepockeoacmuynicmio (MIHIUBICTIO aucnepcit BiaxuiieHb). lle MoxHa
2
samucaru sk Var(e ) = o’ # const.

. . 2
CyTHICTD MPUMYLIEHHS TOMOCKEIaCTUYHOCTI NoJsirae B Tomy, mo O . He €

. 2 .
dbyHKIIIEIO Xij, T06T0 O, % f (Xh-,XZi seeesXpi). ['padiuno BUITaJ0K
rOMOCKE/IaCTUYHOCT1 300paxeHuit Ha puc. 7.1.

Ya

»

0 X
Puc 7.1. T'oMocKkeqacTUYHICTD

2 oy
ko Gg HEC € IOCTINHO1, 11 3HAYCHHS 3aJICKATh B1J 3HAYCHDB Xijj, TO MOKHaA

2 .
3anucatu O, = f (xh.,xﬁ,...,xpi . Yy IOMY BUITAIKY Mae MICIIE
reTepockeqacTuyHicTb. OJIMH 3 BHUMAIKIB TETEPOCKETACTUYHOCTI € BUMATOK
MOHOTOHHO 3POCTar040i AUCIEPCii & (31 3pOCTAHHIM X 3pOCTA€ i AUCIIEPCIS &;).

Y,

A

0 =~ X
Puc 7.2. T'eTepocke1acTHIHICTD (3pOCTaHHS JUCTIEPCIT €;).

[Ipobnema reTepoCKeacCTUYHOCTI XapaKTepHa I MEePeXpPecHUX TaHUX 1
JIOCUTH PIAKO 3YCTPIYAETHCSA MPHU PO3MIISIAI YacOoBUX psmiB. Lle MoxHaA MOsSCHUTH
HACTYMHUM 4YWHOM. [Ipu mepexpecHUX MaHUX YpPaxOBYIOThCS EKOHOMIUHI
cy0'ekTn (CcmoOKMBavi, JOMOTOCIoAapcTBa, (ipmu, ramys3i, KpaiHm W 1H.), IO
MaroTh Pi3H1 JOXOJH, PO3MipH, MOTPeOU U T. 1H. Y LBOMY BHUMNAJKY MOJIMBI
npobnemu, mnoB's3aHi 3 edexkToM MacmTaly. Y 4YacoBUX psiaax 3BUYANHHO
PO3IIISAIAI0THCS Ti K caMl MOKa3HUKHU B Pi3HI MOMEHTH yacy (Hampukian, BHII,
YUCTUM €KCIOPT, TeMMH 1HQISIIT ¥ T. 1H. Yy IEBHOMY PETriOH1 3a NMEBHUU Mepioj



yacy). OgHak npu 30UTbIICHH] (3MEHILIEHH1) PO3TJISHYTUX MOKAa3HUKIB 13 4acoM
MO>K€ BUHUKHYTH NMPOOJIEeMa reTepoCKeaCTUYHOCTI.

[Ipu posrnsal kiIacu4yHOi JiHIMHOT perpeciiiHoi mozeni MHK nae
Hailkpanii diHiiH1 He3MimeH1 oninku (BLUE-ominku) nuille mpu BUKOHAHHI
pAny TmepeayMoB, OJHIET 3 SKUX € CTaliCTh Juchepcii BiAXUICHBb
(romockemacTHuHicTs): Var(g)=o> =CoNst s Bcix cmocTepexens i, i = 1,
2, ..., N.

[Ipyn He3aiiCHEHHOCT! AaHOi NmepeayMOBHU (IIPU TeTEPOCKEAACTUYHOCTI)
Hacniaky 3actocyBanHda MHK OynyTs HacTynmHUMM.

1. Ouinku KOeQIiieHTIB K 1 paHille 3aJUIIaThCS HE3MIIIEHUMU U
JTHIHHUMU.

2.0uiHkn He OynyTh eQeKTUBHUMH (TOOTO BOHM HE OYyIyTh MaTH
HallMEHIy JUCHEPCI0 B MOPIBHSIHHI 3 IHIIMMHU OIL[IHKaMU JaHOTO MapaMmeTpa).
Bouu He OyAyTh HaBITh ACUMNTOTHUYHO €(EKTUBHUMHU. 3OUIbLICHHS IHUCTEPCii
OI[IHOK 3HMXY€E UMOBIPHICTh OTPUMAHHSI MAaKCUMAaJIbHO TOYHUX OI[IHOK.

3. lucnepcii omiHOK OyAyTh pO3paxoBYBaTHUCS 31 3CYBOM. 3MIIIEHICTh
3'IBJISIETHCS BHACIIJIOK TOTO, LIO HEMOSCHEHAa PIBHSHHAM perpecii nucrepcis

2
o’ =L (M — YKCI0 MOSICHIOIOYNX 3MIHHHX), 10 BUKOPHUCTAETHCS IPH

n-m-1
004YHMCIICHH] OILIIHOK AUCIIEPCii BCIX KOS(DIIIEHTIB, HE € OLIbIIE HE3MIIICHOIO.

4. BHacmiok BWINECKAa3aHOTO BCi BHUCHOBKH, OJIEpXKaHi Ha OCHOBI
BigmoBigHUX - 1 F-cratucTHk, a TaKOX IHTEpBajdbHI OIIHKA OYyAYTh
HeHaniiHuMu. OTKe, CTATUCTHYHI BHBOJM, OJICp)KaHI MPH CTaHJIAPTHUX
nepeBipKax SKOCTI OIIHOK, MOXYTh OyTH MOMHJIKOBUMHU W TPUBOIUTU [0
HEeBIpHUX BHCHOBKIB 3a M0OOyaAoBaHOW Mojeiuio. LlinkoM iMoBipHO, IO
CTaHJapTHI MOMHUJIKH KoedillieHTiB OyayTh 3aHHXKEHI, a OTXke, {-CTaTUCTHUKHU
OyayTh 3aBuIIEHI. I{e MOXXe MPUBECTH 1O BU3HAHHSA CTATUCTUYHO 3HAYUMHUMU

KoedimieHTIB, K1 TAKUMHU HACIpaBi HE €.

7.2 BusiBjleHHs1 reTepockegacTHuyHocTi. MeToau mNoOM'sSIKIIEHHS
npodJIeMH reTepocKeIaCTUHUYHOCTI

Y psani BUMANKIB, 3HAIOUM XapakTep JaHWX, T[OsiBa MPOOJIEeMH
reTePOCKEJACTUYHICTh MOXHaA mepeadadaTd W cropoOyBaTH YCYHYTH Ied
HEJOJIK Ie Ha erami crernudikamii. OgHaK 3HAYHO dYacTimie II0 NMpPoOJIeMy
JIOBOJIUTHCS BUPINIYBATH Micis MOOYIOBU PiBHSIHHS perpecii.

BusiBnenHs: reTepocKkenacTUIHOCTI B KO)KHOMY KOHKPETHOMY BHUMAJIKy €
JOCUTh CKJIQJHUM 3aBIaHHSAM, TOMY IO JJIsi 3HAHHS JHCHEPCId BIIXUIICHB
Gz(ei) HeoOX11HO 3HaTH po3noAil BB (BunagkoBux BenmuunH) Y, IO BiJMOBiIa€E

oOpanomy 3HaueHHIO X; BB X. Ha mpaktuimi 9acto mjisi KO)KHOTO KOHKPETHOTO
3HAUEHHS Xi BU3HAYAETHCS €JIMHE 3HAYEHHS Yj, 110 HE J03BOJISIE OIIHUTHU
nucnepcito BB Y miist ganoro X;.

He icaye  skoro-HeOynp  OJHO3HAYHOTO  METOJAY  BH3HAYCHHS
rerepockegacTuaHoCcTl. OHAK 10 TENepillHbOTO Yacy [Jisg TaKoi MepeBipKHU



pO3po0sIeHE TOCUTh BEIUKE YUCIIO TECTIB 1 KPUTEPIiB AJISI HUX.

PosristnemMo Hailo11bII TONYJISIPHI M HAOYHI:

1. I'padpiunmil aHaNi3 BIAXUICHB,

2.Tect panrooi kopensiii Crnipmana,

3.Tect ITapka,

4. Tect I'nelizepa,

5.Tect lN'onndenna-Keanara.

1. I'paghivunuii ananiz 3a1uwKis.

Bukopuctanus rpadiqyHOrO MojaHHs BIIXWUIJICHB J03BOJISE BU3HAYUTHUCS 3
HAsSIBHICTIO TeTePOCKEJACTHYHOCTI. Y 1bOMY BHUIAJKy 1O OCl a0CIHuC
BIIKJIaJAI0ThCS 3HaUYCHHS (X;) MOSACHIOYO0I 3MiHHOT X (200 NiH1iHHOT KOMOIHAIIT
nosicHo4ux 3MiHHHX Y = bp + biXi + ... + bpXy), a mo oci opauHat abo
BIIXUJICHHS ej, a00 1XH1 KBaJpaTu ef, i= 1, 2, ..., n. Ilpuknaagu Takux
rpadikiB HaBeJeH1 Ha puc. 7.3.

Ha puc. 7.3, a Bci BinxuieHus €’ nepeOyBalOTh ycepeauHi HAMIBCMYrH
NOCTIHHOI MIMPUHHU, MapajeabHoi oci abcuuc. Lle roBopuTh Mpo He3aneKHICThH
nucnepcii ef B1Jl 3HaUeHb 3MIHHOI X ¥ IXH1H CTANIOCTi, TOOTO B I[LOMY BHIIAJIKY
BUKOHYIOTHCSI YMOBHU I'OMOCKEaCTUYHOCTI.

Ha puc. 7.3, 6-0 cmocrepiraloTbCsi JesKI CHCTEMaTU4YHI 3MIHU B
CITIBBITHOIIICHHAX M1 3HAaYEHHSAMU X; 3MIHHOT X 1 KBaJpaTaMH BiJXHUJIECHb ef.

Ha puc. 7.3, 6 u ¢ BimOuta niHiliHA, ¢ — KBaJpaTudyHa, 0 — TinepOoJivyHa
3aJI€)KHOCTI MIXK KBaJ[paTaMHu BIAXWJIEHb 1 3HAYEHHSMHU MOSCHIOKYOI 3MIHHOT
X. Inakmie kakyuu, cUTyallii, mpeacTaBiieHl Ha puc. 7.3, 6 — 0, BIIOUBAIOTH
OUTbIly ~ WMOBIPHICTh ~ HASBHOCTI  TE€TEPOCKETACTUYHOCTI  JJI  PO3TIITHYTHX
CTATUCTUYHUX JaHUX.
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Puc. 7.3

['padiunuii aHani3 BIAXUIEHb € 3pDYYHUM 1 JOCUTh HAJAIWHUM y BUINAIKY
napHoi perpecii. Ilpy MHOXUHHIN perpecii rpaQ)quHH aHaJli3 MOXXJITUBHH IS
KOXHOT 3 MOsiCHIOUYUX 3MiHHMX Xj , ] = 1, 2, ..., m, okpemo. Yacrime x
3aMiCTh MOSICHIOIYHUX 3MIHHUX Xj MO OCi a6cu1/1c BiJIKJIQIAI0Th 3HAYeHHA Y., |
= 1, 2, ..., N, odepxaHi 3 €MMIPUYHOrO pIBHAHHA perpecii. OCKUIbKK 3a
PIBHSHHSIM MHOXKHUHHOI JIiHIHHOT perpecii Y, € JiHIiHHOW0 KOMOiHaIi€ew Xij, | = 1,
2, ...,m i =1 2 .., n, 1o rpadik, 1m0 BiOMBAE 3aJICKHICTH ef BiA Y., MOXKe
BKa3aTH Ha HASBHICTh I'e€TEPOCKEIACTHYHOCTI aHAJNIOTIYHO CUTYyaIlisiIM Ha PUC.
7.3, 60-0. Takuii aHami3 HAWUOUIBII JOLUTBHUM TPH BEJUKIA KITBKOCTI
MOSICHIOIOYHX 3MIHHUX.

2. Tecm paneosoi kopenayii Cnipmana.

[Ipu BuKOpHUCTaHHI JAaHOTO TeCcTy TNiepeadadaeThcs, IO JUCTEepCis
BiAXWJICHHsS Oyjae abo 301ablryBaTHCs, a00 3MEHIIYBATHCS 31 301IbIICHHSIM
sHaueHb X. Tomy nmns perpecii, mooynoBanoi 3a MHK, abGcomtoTHi BeauyuHuU
BIIXUJIEHB e; 1 3HaUeHHs Xi CB X OynyTh KopeaboBaHi.

TecT mpOBOAUTHCS B HACTYIHIN MOCIT1IOBHOCTI:

1). [loOynyBaTu perpeciiiHy MOAEINb y U X 1 PO3paxyBaTH BIAXWICHHS €;.

2). PamxyroTbcs aOCONIOTHI 3HA4YeHHA ei 1 Xj y 3pocrardoMy abo
yOuBalO4OMy TOPSAKY W MiIPaxoOBYEThCS KOE(DIMIEHT pPaHTOBOT KOPENAIii
Cnipmana:

>4
i=1

(bl AR (7.1)

ne di — pi3HHMIT MK paHTamu ej i xj, 1 = 1, 2, ..., N, SKi IPUITUCYIOTHCS JBOM
XapaKTEePUCTUKAM I-20 00'€KTa;

N — KUTBKICTh 00'€KTIB, IO PAHKYIOTHCS.

Hanpuknan, SKio Xpo € 25-M 3a BEJIMYMHOIO CEPEl BCIX CIOCTEpEkeHb X, a
€20 € 32-M, TO di =25-32=-7.

3). llepeBipsieTbcsl 3HAYUMICTH OTPUMAHOIO KoedilieHTa 3a t-KpuTepiem
Cr’ro/1eHTa 13 YUCIIOM CTYIICHIB BOJIL 0 = n-2 .



r.~/n—2
t= = (7.2)

2
\1—Q£

7€ N — KUIBKICTh CIIOCTEPEKEHD.

Skio cnocTepexyBaHe 3HaU€HHS t-CTaTUCTUKH, oOUYucieHe 3a GOpMYJIIOIO,
nepeBUInye t, = tayon-2 (00yMOBIIEHE 3a TAOIUICI0O KPUTUUHUX KPAMIOK PO3NOALTY
Cr’iofeHTa), I1e MATBEPKYE TiMOTE3y TMPO T'eTePOCKEIACTUYHICTh. Y
NPOTUBHOMY BHIMAJAKYy TINOTE3a TMPO BIACYTHICTb TI'e€TEPOCKEAACTUUHOCTI
IPUUMAETHCS.

Sxuo B Moaenmi perpecii Ouibllle YMM OJIHA TMOSICHIOIOYA 3MIHHA, TO
nepeBipKa TINOTE3U MOXKe 31MCHIOBATUCS 3a JOMOMOIrO0 t-CTaTUCTUKHM MJist
KOXKHOT 3 HUX OKPEMO.

3. Tecm Ilapka.

P. Tlapk 3amponoHyBaB KpuTepiii BU3HAYEHHS T'€TEPOCKEAACTUYHOCTI, IO
JOTOBHIOE  rpadiuHuil  MeToa  AeAKUMU  (HOPMaTbHUMHU  3AJIEKHOCTSIMHU.
[lepenbauaerbess, mo aucnepcis o =o () € (QyHKUIEWw i-20 3HAYEHHS X
nosicHrorouoi  3MiHHOI. [lapk 3ampomnoHyBaB HacTynHy (YHKIIOHAJbHY
3aJI€KHICTh:

o’ =oc’x’e". (7.3)

[Iponorapudmipysas (7.3), onepKuMo:
Inc? =Ino? + BInx +ov,. (7.4)

Tomy mo aucnepcii Giz 3BHYaiiHO HEBIIOMI, TO I1X 3aMIHSIOTh OIL[IHKAMU
KBaJpATiB BiAXUICHD €.

Kpurepiii [1apka BkIr0OYae HaCTyIHI €TaIlH:

1.Bynyetbcs piBHsSHHS perpecii y; = bo + b1 X; + €.

2. JI71s1 KOKHOTO criocTepeskenHs BusHavaroteest Ine’ =In(y, —y,)%

3.bynyetncs perpecis

Inc?=a+ BInx +v. (7.5)

e o = Inc*

VY BUmagKy MHOXXHHHOI perpecii 3anmexHicThb (7.5) OyayeTbes IS KOKHOL
MOSCHIOIOYO1 3MIHHOI.

4. TlepeBipsieTbCsi CTAaTUCTUYHA 3HAYMMICTH KoedimieHTa [ pIBHAHHSA
(7.5) Ha ocHOBI t-cTaTHCTHKH. SIKIIO KOE(IIEHT £ CTATUCTHYHO 3HAYUMUIM,
TO 1I€ 03HAYAE HAABHICTH 3B'A3Ky MiXk In€’ i In Xj, TOOTO reTepOCKENaCTUYHOCTI

B CTATUCTUYHUX JIaHUX.
Bukopucrtanus B kpurtepit Ilapka kOHKpeTHOI (YHKUIOHAJIBHOI



3aJIe’KHOCTI (7.5) MOe MPUBECTU A0 HEOOIPYHTOBAHUX BUCHOBKIB (HaNpUKIa,
KO€(QILIEHT f CTATUCTUYHO HE3HAUYUMHUM, a T€TePOCKETACTUUHICTh MA€ MICIE).
MoxnuBa e ojgHa npobiema. /(s BUNagKOBOroO BIAXUIIEHHS Dj, Y CBOIO YEPry
MOX€ MaTu Micue rerepockegactTuuHicte. Tomy  kputepiid  Ilapky
JOTIOBHIOETHCS 1HIIUMU TECTAMMU.

4. Tecm [ netizepa.

Tect I'nmeiizepa 3a cBo€l CyTTIO aHajoriyHuii tecty I[lapka il monmoBHIOE
Horo aHamizoM I1HIMUX (MOXJIHUBO, OUIBINE MIAXOASIIMX) 3aJEKHOCTEH MIK
JUCIIEPCIAMU BIAXUJICHb 0;; 1 3HAYEHHSIMHM 3MIHHOI X;. 3a JaHUM METOJIOM
OLIIHIOETHCSA perpeciiiHa 3aJeXHICTh MOAYJIIB BIAXWIIEHB |€;| (TICHO 3B'sI3aHUX C
o) Big X |e;|. Tlpu 1bOMy pO3IIIsIHYTa 3QI€KHICTH MOJIETIOETHCS HACTYTHUM

PIBHSIHHSIM perpecii:

e =a+ X +u. (7.6)

3MiHIOIOYM 3HaueHHS K, MOXXHA MOOyayBaTH pi3HI perpecii. 3BUYANHO
k=..,-1-05 0,5, 1, ... CraTucTiu4Ha 3HAYUMICTh KOe(]illi€HTa f/ ¥ KOKHOMY
KOHKPETHOMY BHIAJKy (PAaKTUYHO O3HAYaE€ HASBHICTh I'eTEPOCKEIACTHYHOCTI.
Sxmo ana pekiabkox perpeciid (7.6) xoediieHT f BUSABISETHCA CTATUCTUYHO
3HAYUMUM, TO MPU BU3HAUYEHHI XapaKTepy 3aJIeKHOCTI 3BUYAWHO OPIEHTYIOTHCA
Ha Kpaimly 3 HHX.

Tak camo, six 1 y tecti [lapka, y Tecti ['neiizepa mis BiZXuJIeHb 0i MOXE
NOpyIIyBaTUCA YMOBa TromockenactTuuHocTi. OpHak y OaraThOX BHIIaJKax
3aIpONOHOBaHI ~ MOJENl €  JOCUTh  TapHUMHU Uil BHU3HAYCHHS
reTepOCKEIaCTUIHOCTI.

5. Tecm I'onoghenoa-Keanoma.

V upoMy BHNAAKY NependadaeThes, M0 CTAaHIAPTHE BiAXUIEHHS 02 =
o(e;) TPOMOPLINHHO 3HAYECHHIO X; 3MIHHOI X Yy I[bOMY CIIOCTEPEKEHHI, TOOTO
o’=0c’x’,i=1,2, .., n. Iepenbadaerscs, MO & Mae HOPMAIBHUH PO3MOALN i
BIJICYTHSI aBTOKOPEJISAIIis 3aJUIIKIB.

Tect lNonndenna-KBannara nosirae B HACTYITHOMY:

1). Pamxyrorcs crnoctepekeHHs 3MIHHOT X y MOPSAKY 3pOCTaHHS a0o
yOyBaHHSI.

2). 3agaetbest BenmuumHa C — KUIBKICTh IIEHTPAJIBHUX CIHOCTEPEKEHb 3a
HE3AJIOKHUMHU 3MIHHUMH X, SKI MU OyJeMO BHKIIOYATH 3 TOJAJBIIOTO aHai3y.
OnTUManbHOI KIUTBKICTIO IEHTPAIbHUX CIIOCTEPEKEHb € TPHUOIU3HO YETBEPTa
JacTHHA BCIX crmoctepexeHb. 3anumok (N— C) crmocTepexkeHb AUTMTHCS Ha JBI
MiABHOIPKU OJTHAKOBI 32 PO3MIPOM, OJIHA 3 SIKMX BKJIIOYA€ MaJCHbKI 3HAYCHHS X,
1HIITa — OUTBIII.

3). OuiHIOIOTHCS OKpeMi perpecii AJig KOKHOI NiABUOIPKH, PO3PAXOBYIOTHCS
cymu kBajapatiB Bimxwienb i3 ((N— C /2— k) — crymenstmu Bowi (K — 3araibHa
KUIbKICTh OLIIHIOBAaHUX MapaMeTpiB y MOJENI).

SAkmo npunyuieHHs OpO OPONOPUINMHICTH JUCHEPCid  BIAXUIEHB
3HaYeHHsIM X BIpHO, TO JAUCIEPCis perpecii 3a mepuiow MiABUOipkow (cyma



KBaJpaTiB BiAXWJIEHb) Oyae ICTOTHO MEHINE JUcHepcii perpecii 3a JIpyroro
MiABUOIPKOIO.

4). Jlns mopiBHSHHSA BIANOBIIHUX JuUcCHepciii OyayeTbes HacTymHe F-
BITHOIIIEHHS

Zezz/[ (n—c)/2} k]_Zezz
Zel/[(n—c)/2} k]_ el’

(7.7)

ne Z e] — cymMa KBaJIpaTiB MiABUGIPKY 3 MAIMMH 3HAYECHHIMHU X,

2 . . . . .
Zez — BIAXMWJICHHS B1J HII[BI/I61pKI/I 3 61HBIHI/IMI/I 3HAYCHHSIMU X.

Sxumo po3paxoBaHi 3HaueHHS F-BigHOIIEHHS Oulbllle  TaOJIUYHOIO
3HAUEHHSA, TO NPUUMAETHCS TINOTE3a MPO HAABHICTh TIe€TEPOCKEIACTUYHOCTI,
HaBIAKH — PO TOMOCKETACTUYHOCTI.

[IpupogHUM € MUTAHHS: SKUMH MOBUHHI OyTH PO3MIpU MIABUOIPOK JIs
OpUUHATTS o0TrpyHTOBaHUX pimeHb? Jlis mapHoi perpecii I'onadenn 1 Kpanar
NPOMOHYI0Th HacTymHI nponopiii: N = 30, k = 11; n = 60, k = 22.

JIisi MHOKMHHOI perpecii JaHWii TeCT 3BHYANHO MPOBOAMTHCS IS Ti€i
MOSICHIOIOYOi 3MIHHOI, KOTpa HaHOLIBIIOK Mipoio MoB'si3aHa 3 oi. [Ipu oMy K
noBuHHE OyTH Oumbine, HibXK (M + 1). fkimio Hemae BIEBHEHOCTI IIOAO BHOOPY
3MIHHOI Xj, TO JaHUI TeCT MOXe 3J1MCHIOBATUCS JJIs KOXKHOI 3 MOSICHIOIOUMX
3MIHHHUX.

Lleit e TecT MoXke OyTH BUKOPUCTAHUM NMPU MPUIYIIEHHI TPO 00EpHEHY
OPONOPLIMHICTE MK Gi 1 3HAYEHHSAMH MOsCHIOYOoi 3MiHHOI. Ilpu mpomy

XA
S

I'eTepockenacTUUHICT,  NMPUBOAWTH 10  HEE(PEKTUBHOCTI  OI[IHOK,
HE3BaKAalYW Ha IX He3MilmeHicTs. lle Moke 00yMOBUTH HEOOIPYHTOBaHI
BHUCHOBKH TIPO SKICTh Mojedi. ToMy TpH BCTaHOBJIEHHI TeTEPOCKENACTHYHOCTI
BUHHMKA€E HEOOXIIHICTh TEPETBOPEHHS MOJENI 3 METOI0 YCYHEHHS JaHOTO
HeIoJIKy. Bua mepeTBOpeHHS 3aleKUTh BiJ TOTO, BiIOMI 49U HI aucmepcii aiz

craructuka dimepa npuitme BU:

BIIXWIEHBb &, I = 1, 2,

1. Memoo 36adxcenux naimenuiux keaopamis (3HK)

JlaHuii MeTOX  3aCTOCOBYETHCA MPU  BIAOMHX JUISI  KOXKHOTO
CIIOCTEPEKEHHSI 3HAYEHHAX oO.. Y [bOMY BHMIAAKy MOXHA YCYHYTH

reTepOCKEeTaCTUYHICTh, PO3AUINB KOXHE CIIOCTEpPE)KYBaHE 3HAYCHHS Ha
BiATIOBITHE HOMY 3HA4YCHHS Aucnepcii. Y IbOMY CYTh METONY 3BaKCHHX
HaMEHIIIMX KBaJPaTiB.

Jns npoctotu Bukiany onumemo 3HK Ha mpuknami mapHoi perpecii:

i = fo + Pixi + & (7.8)



Posxinumo o6uasi wactuuu (7.8) Ha Binome o, = /o7 -

_ 1 X &
Yi :ﬂoi_kﬁl LI (79)
o, o, o, O,
i . X N g 1 ]
[loknaBumm ~—=Y,, —=X,, —=v,, ~— =z, OICPKUMO PIBHIHHSI
o o. o, o :

perpecii 0e3 BIILHOIO Wi€Ha, ajge 3 J0JaTKOBOI MOSICHIOKYOi 3MiHHOI Z 1 3
«IEPETBOPEHUM» BIIXUJICHHIM V.

yi = ByZ; + BX] +V, (7.10)

[Tpu nboMy TSI V; BUKOHYETBCS YMOBA TOMOCKETaCTUYHOCTI.

Omxe, ms neperBopenoi Moaeni (7.10) BukoHyIoThCa nepeaymosu 10 —
5 MHK. VY npomy BMNagKy OLiHKM, oTpuMaHi 3a MHK, OyayTh Halikpamumu
JHIAHUMH HE3MIIIEHUMU OI[IHKAMHU.

Takum ynHOM, 3HK BKITFOYa€ HACTYTHI €TaIu:

1. 3HauCHHS KOKHOI IMapHu CIOCTEPEkKEHb (X; , Y;) AUIATh HA BIOMY BEIHUHHY
0., TuM caMUM CIIOCTEpEKEHHSM 3 HaWMEHIIMMHU JUCHEPCIIMU  HAJIarOThCs
HAMOLIBII «Baruw», a 3 MaKCUMaJILHUMU JIUCIIEPCISIMU - HAUMEHII «Barwy. JliicHO,
CIIOCTEPEKEHHS 3 MEHIIUMH JUCTIEPCISIMUA BIAXUJICHb OYIyTh OUTbIIE 3HAYMMHUMU
IIPH OITIHITI KOE(IIEHTIB PErpecii, UMM CIIOCTEPEKEHHS 3 OUTBIITUMU JUCTICPCISIMU.
VYpaxyBanHs 11b0TO (DaKTy 30UTBIIYE WMOBIPHICTH OJEP)KaHHS OUIbIIE TOYHHX
OLIHOK.

2. 3a MHK s nepeTBopeHHX 3HAUYCHB 1oy OynyeThCs PIBHSIHHS

o, o, O,
perpecii 6€3 BUIBHOTO WICHA 3 TapaHTOBAHUMHU SKOCTSIMH OI[IHOK.

2. Hucnepcii 8ioxunenv Hegioomi

st 3actocyBanus 3HK HeoOXxinmHO 3HaTH (pakTHUHI 3HAYEHHS AUCHEPCid
aiz BixuiaeHb. Ha mpakTwill Taki 3Ha4eHHS BigoMi BKpai pimko. Otxke, 1100

3actocyBatu 3HK, HeoOXimHO 3p0oOUTH peanicTUYHI MPUMYIIEHHS PO 3HAYEHHS

2
O, .

. 2
Hanpuknan, MoXe BUSBUTHCS INOLUIBHUM IPUILYCTUTH, IO TUCIEPCIi O,

. o . 2
BIIXWIEHb &; IPONOPIIINHI 3Ha4eHHAM X; (puc. /.4, a) abo 3HaueHHAM X (puc. 7.4,

6).

1 1
A A
1
1@
/’ 1
Pl o @
Pae /,
e e e ®
-z /@
4
-
- o o o ‘o @ ©
- 7/
Rl ‘e
- ’ e
’/ . . e
.
-7 P
[ ] e °
LI -7 e L
-
o [ [ ] [ ] ) | - - .
L o o ° b e o O 0
>



Puc. 7.4.

1. Jucnepcii o} nponopyiuni x; (puc. 7.4, a):

o’ = 0%x; (62 — koe(illieHT IPOMOPIIHHOCTI).

Toni piBHsIHHSA (7.8) MepeTBOPUTHCS JUICHHSIM HOro JI1BOi i IpaBoi YaCTUH

a./x :

Yi ﬂo X; €
= =By ——+ B +V;. 7.11
VA Xi \F \F i \F P ()

I[J'ISI BUITAAKOBHUX BiJIXI/IJICHB BHUKOHY€ETBHCA YMOBa

v,
e
romockenactuaHocTi. OTxke, 11 perpecii (7.11) 3actocyemo 3Buvaitnnit MHK.

Takum uymHOM, ominuBmH Aasa (7.11) 3a MHK koedimientu fo # fa,
MOTIM MOBEPTAIOTHCA 10 BUXIAHOTO piBHAHHS perpecii (7.8).

Akmo B piBHAHHI perpecii MPUCYTHI JAEKUIbKA TMOSCHIOIYHMX 3MIHHUX,
MOXHA HaJIATH y TaKuh cnoci6. 3amMicTh KOHKPETHOI MOSICHIOIOYOi 3MIHHOT X;
BUKOPHUCTOBYETHCA BUXIJHE PpIBHIHHS MHOXHMHHOI JIHIAHOT perpecii
Y=b, +b X, +...+b X _, To6T0 (akTMuHO niHiliHa KOMOIHALiA TOSCHIOKYHX

3MIHHUX. Y 1IbOMY BUIAJIKy OTPUMYIOTh HaCTYIIHY PETPeciio:

(7.12)

oAy A e

[HO1 13 BCIiX MOSCHIOIOYMX 3MIHHMX BUOMPAETHCS HAWOLIBIT TiIX0IsIIIa
BUXOJISTYH 13 rpadiuHoro noganHs (puc. 7.4).

2 cv .
2. lucnepcii O, nponopyiiini Xi2 (puc. 7.4, 6).
Y BumNaaKy, SKIIO 3aJeXKHICTh Giz Bil X; JOIUIBHINIE BHPA3UTH HE

TiHIHHOI (QYHKIlI€0, a KBAaJAPaTUIHOI, TO BIAMOBIJHUM IMEPETBOPEHHIM OyIe
TiTeHHs piBHSHHS perpecii (7.8) Ha x;:

Yi 1
T=p B
X, X,

gl yi
===,

X X

X1+ B4V, (7.13)



&
ae v, =—.
Xi
3a aHaJIOTI€I0 3 BUILEBUKIAAECHUM JJIS BIAXWIEHb V; OyJle BUKOHYBATHUCS
ymoBa romockenactuyHocti. [licns Buznauenns 3a MHK o1iHok koedinieHTiB
Po ¥ f1 anst piBHsHHSA (7.13) moBepTarOTHCS 10 BUX1HOTO piBHAHHS (7.8).
Jlist 3acTOCyBaHHSI ONKUCAHUX BUIIE NMEPETBOPEHb JOCUTH 3HAUYMMI 3HAHHS
PO MpPaBIMBi 3HAYEHHs AUCTIEPCill BIIXUICHb o), b0 NPHUITYIICHHS, SKUMH I[i
aucnepcii MoXKyTh OyTu. Y 0aratboX BUINAJKAX AMCHEPCii BIAXWICHb 3aJ1€XKaTh
HE BIJ BKJIIOUYEHHUX Yy PIBHSHHS perpecii MosSCHIOIYHMX 3MIHHUX, a BIJl THX, SIK1 HE
BKJIIOUEH1 B MOJI€JIb, aJI€ BIAITPAIOTh ICTOTHY POJIb Y AOCHIAXKYBaHIN 3a71€KHOCTI.
VY upomy BUMaAKy BOHU MOBUHHI OYTH BKJIIOUCHI B MOJICNb. Y PsiJil BUMAJKIB JIJIS
YCYHEHHSI TE€TEPOCKEJACTUYHOCTI HEOOXIHO 3MIHUTH crnenudikamio MoJel
(Hampukiaj, JiHIAHY HA JOT-NIHIAHY, MyJbTUILUIIKATUBHY HAa aJUTUBHY 1 T. 1H.).
Ha mnpakTuni Mae ceHC 3acToCcyBaTH KuIbKa METOJIB BH3HAYEHHS
reTepOCKEJaCTUYHOCTI ¥ cmocoOiB i KOpekTyBaHHs (IEpeTBOpEHb, IO
CTabUTI3yIOTh IUCIIEPCIIO).

?

° 3anuTaHHA 1)1 caMolNepeBipKU 3HAHb

1. ¥V 4oMy CyTb reTepoCcKeIacTUIHOCTI?

2. Slxe 3 HACTYIHUX TBEP/KEHb BIPHO, TOMUIIKOBO 200 HE BU3HAYEHO:

a) BHACIIZIOK  TETePOCKEAACTUYHOCTI  OI[IHKM  TIEepPecTalTh  OyTH
e(EeKTUBHUMU ¥ CIIPOMOKHUMU;

0) OIIHKM i gucTepcii OIIHOK 3aTUINAIOThCS HE3MIIIICHUMU,

B) BHBOJM IO t- 1 F-cTaTUCTHKAaX € HEHAMIHHUMU;

I) MPHU HAABHOCTI TETEPOCKETACTUYHOCTI CTAaHAAPTHI TOMUJIKH OI[IHOK
OynyTh 3aHM)XEHUMU,

1) TETEpPOCKEAACTUYHICTh TMPOSBISAETHCS  4Yepe3 HHU3bKE  3HAYCHHS
cratuctuku Jlapbuna-Yorcona DW,;

€) HEe ICHY€E 3araJbHOr0 TECTY JUIs aHATI3y T€TEPOCKEACTUUHOCTI;

&) TecT panroBoi kopensnii CrmipmaHa 3aCHOBaHMM Ha BUKOPUCTaHHI -
CTaTHCTHKHU;

3) Tect [lapka € yacTkoBUM BHIIAJIKOM TecTy [ neisepa;

1) BUKOPUCTAHHA METOJY 3BAXKECHHX HAaWMEHIIUX KBaApPaTiB HOCHUTH
OOMEXEHMI XapakTep, TOMY IO MJisi WOro BUKOPUCTAHHS HEOOXITHO 3HATH
JUCIIepCii BIIXUJICHB,

K) SIKIIO B TAPHIN perpecii Aucnepcis BUNAIKOBUX BIAXHICHD MPOIOPITiHHA
BEIIMYWHI TIOSICHIOIOYOi 3MIHHOI (X), TO sl onxepkaHHS €(EKTUBHUX OIIHOK
HEOOXITHO BCi CIIOCTEPEKyBaH1 3HAUCHHS MOITUTH Ha X7

3. IlpuBenith aprymMeHTH Ha KOpHUCTh TpadigHoro Tecty, tecty [lapka #
tecty ['mensepa.

4. Tlpusenits cxemy tecty ['onadenna-KBanara.

5. Y yomy CcyThb METONly 3BaK€HUX HamMeHIux kBajapatis (3HK)?



6. YoMy mnpu HasBHOCTI rerepockegactuyHocti 3HK no3Bonsie
onepxaTu OuIble epeKTUBHI OUIHKH, YuM 3BUYaiinnii MHK.

/. € miacTtaBa BBa)kaTW, WO B perpecii, MoOyI0BaHOI 3a KBapTAJIbHUM
JAHUMH, BUMAJKOBI BIIXMJIEHHS B MEpIll KBapTaiau Oulblle, HDK BIAXUIIEHHA B
IHIIMX KBapTanax. Sk e MoxHa nepeBipuTH?

Tema 8. ABTOKOPEJIAIIA B EKOHOMETPUYHUX MOAEJAX
8.1 CyTHicTb i NPpUYUHU ABTOKOPesSIil

BaxxnuBoro nepeayMoBoro nodyAoBH siKicHOI perpeciiinoi moaeni 3a MHK e
HE3aJIe)KHICTh 3HAUEHb BUIAJIKOBUX BIIXUJICHD &; BiJl 3HAY€Hb BIIXWICHb Y BCIX
IHIIUX CHOCTEPEkKEHHAX. BIJICYyTHICTh 3aJ€KHOCTI TapaHTYe€ BIJICYTHICTh
KOPEJTBOBAHOCTI MK OyIb-IKUMH BiaxuieHHIMHU (0(g; &) = COV(e; &) = 0 mpu i #
J) 1, 30kpema, MK cyciaHIMH BiaxuiaeHHsaMH (o(e1, &) =0),1=2,3, ..., n.

Asemoxkopenayia (nocniooéna Kopenayis) BU3HAYAETHCS K KOPEIAIis
MK CIOCTEPEKYBAHUMHU TMOKA3HUKAMU, YIOPSJIKOBAHUMHU B Yaci (4acoBl psiu)
a0o B mpoctopi (mepexpecHi gaHi). ABTOKOPEHAIIS 3aTUIIKIB (BIIXUICHB)
3BUYANHO 3YCTPIYAETHCA B PErpeciiHOMY aHaji3l NMpU BUKOPUCTAHHI JTAHUX
yacoBuX psamiB. [Ipy BUKOpUCTaHHI MEPEXpPECHUX JAHWUX HASABHICTH aBTOKOPEISLil
(mpocTopoBOi Kopemsiii) yKpail piko. Y CHIy IIbOTO B MOAAJBIIOMY 3aMICTh
CHUMBOJIY | TIOPSKOBOTO HOMEpA CIIOCTEPEIKEHHS OYJeMO BUKOPUCTATH CHMBOJI
t, mo BimOMBae MOMEHT cmocTepekeHHs. OOcar BUOIpKU TPHU IIbOMY OyaeMo
MO3HA4YaTH CUMBOJIOM 7T 3aMicTh n. B €KOHOMIYHUX 3a7ayax 3HAYHO YacTilIe
3yCTpiYaeThCs TaK HaszuBaHa noszumusHa asmoxopenayis (o(ev1, &) > 0), HIK
necamuena asmoxopensayisa (o(ee1, &) < 0).
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Puc. 8.1.

Ha puc. 8.1 a) 3o0paxeHa HasBHICTh TO3UTUBHOI KOPENAIIl MK
BUITAJIKOBUMH BEIMYMHAMH & (TO3UTUBHE 3HAYCHHS & CYIPOBOKYETHCS
NO3UTUBHUM -& 1 HaBMaku). Y OUIBIIOCTI BUNAJKIB MO3UTUBHA aBTOKOPEIAIis
BUKJIMKAETHCS CIPSIMOBAHUM IIOCTIHHMM BIUITMBOM JISIKUX HEBPaXOBaHUX Y
mozeni (axropiB. HeratuBHa aBTOKOpenslis (AaKTUYHO O3HA4yae, 00 3a
NO3UTHBHUM BIJIXWJICHHSIM HACTyIlla€ HeTaTHBHE W HaBMaku. MOXJIUBa cxema
PO3CIIOBaHHS KpaloK y IbOMY BUIIAJAKY MpeacTaBiieHa Ha puc. 8.1 0) HeraTuBHe
3HAYCHHSI & CYMPOBOJKYETHCS TO3UTUBHUM -& 1 HaBmaku. Ha puc. 8.1 B)
300pakeHUi KJIACUYHUN TIPUKIQA BIACYTHOCTI KOpeslii MDK BHUIAIKOBUMU
BEJIMYMHAMH, TOOTO HEMAa€ CHCTEMATHYHOCTI B PO3MIIIICHHI BUITaIKOBHX 3HAYCHb
€, TOMY KOBapiallisi MbK HUMH JIOPIBHIOE HYJTIO.

Cepen OCHOBHUX MPUYHH, 1[0 BUKJIMKAIOTH MOSBY aBTOKOPEISIlii, MOXHa
BUJIUTUTA TOMUJIIKK crnenudikaiiii, iHepiio B 3MiHI €KOHOMIYHUX ITOKa3HUKIB,
e(heKT maByTHUHHU, 3T KyBaHHS JaHUX.

Homunxu cneyugixayii. HeBpaxyBaHHsS B MOJIeNl AKOi-HEOYAb BaXKIUBOI
MOSICHIOIYO0T 3MIHHOT 200 HempaBUJIbHUUN BUOIp (GOPMH 3aJI€KHOCTI 3BUUYANHO
IMPUBOJUTH JI0 CHCTEMHUX BIIXUJICHb KPaIlOK CIIOCTEPEkKEHDb Bif JiHII perpecii,
10 MOk€E 00OYMOBUTH aBTOKOPEISAIIIIO.

Inepyis. barato eKOHOMIYHMX TIOKA3HHWKIB (HAmpuWKiIam, 1HOIAIA,
o0e3pobOitTs, BHII 1 T. iH.) MaiooTh NeBHY IMKIIYHICTh, ITOB'SI3aHOT 3
XBUJICTIONIOHICTIO JTIJIOBOT aKTUBHOCTI. J[IiiCHO, EKOHOMIYHUH MiAHOM MPUBOIUTH
JI0 POCTY 3aHHSATOCTI, CKOpoueHHI0 1H(AiI, 30umsmennto BHII 1 1. in. Le# pict
TpUBA€ JOTH, TOKH 3MiHA KOH'IOHKTYPH PHUHKY W psAIy EKOHOMIYHUX
XapaKTEePUCTUK HE MPUBEE J0 3pOCTY, MOTIM 3YIUHII ¥ pyXy Ha3aJ PO3TIIHYTHUX
MOKa3HUKIB. Y KOXXHOMY pasi 1 TpaHchopmallis BiIOyBaeTbCs HE MHUTTEBO, a
Ma€ MEeBHY 1IHEPTHICTb.

Egexm nagymunu. Y 6arathoX BUPOOHMUYMX H 1HIIUX cdepax eKOHOMIUHi
MOKA3HUKU PearyrTh Ha 3MIHY €KOHOMIYHUX YMOB 13 3ami3HIOBaHHAM (4acOBUM
narom). Hampukiman, mpomno3uirisi CiTbChKOTOCTIONAPCHKOI MPOAYKITi pearye Ha
3MIHY I[IHU 13 3aIi3HIOBaHHSAM (PiBHUM TEpioAy J03piBaHHA Bpoxkaro). bimbmia
I[iHa CUTBCHKOTOCIIOAAPCHKOI MPOAYKITi B MHHYJIOMY POIll BUKJIWYE (IMIBUAIIE 32
Bce) 11 HaJIBUPOOHHUIITBO I[LOTO POKY, & OTKE, I[iHA HA HET 3HU3UTHCA H T. 1H.

3enaoxcysanna Oanux. HaifgacTime madi 1O JEIKOMY TpPHUBAJIOMY
4acoOBOMY TIepioji OJEPKYIOTh yCEepEeIHEHHSM JaHUX 3a MiJIHTepBaTaMH, 5Kl
Horo ckmamaroTh. lle Moke MpuUBECTH 0 MEBHOTO 3TJIAJ)KYBaHHS KOJIMBAHb, SKi
Oynu ycepenwHi pPO3TJISTHYTOTO MEPioay, MO Yy CBOI YEPry MOXKE IMOCITYXKUTH
MPUYUHOIO aBTOKOPEIAIII.



8.2 HacJiinku aBTOKOpeJsalil

Hacninku aBTokopensiuii JAesKO Mipor MoAIOHI 3  HaciigKaMu
rerepockenactuuHocTi. Cepen Hux npu 3actocyBanHi MHK  3Buuaiino
BUAISIOTHCS HACTYIIHI.

1. Ouinku mapaMeTpiB, 3aJdUIIAOYKUCh  JIHIMHI 1 HE3MIIIEHUMH,
nepectaroTh OyTu eheKTUuBHUMHU. OTXe, BOHU MEPECTAIOTh MaTH BJIACTUBOCTI
Hallkpanux JiHIHHUX He3MimeHuX oniHok (BLUE-ominok).

2. lucniepcii oniHOK € 3MinmeHuMu. Yacto aucnepcii, mo oO6YUCITIOIOTh
3a CTaHAApPTHUMHU (OpMYyJIaMH, € 3aHMXKEHUMH, 110 CIpUYMUHSE 301IbIIeHHs -
cratucTuk. lle Moke npuBeCTH A0 BHU3HAHHSA CTATUCTUYHO 3HAUYUMUMU
NOSICHIOIOY1 3MiHHI1, SIK1 B IIICHOCTI TAKUMHU MOXYTh 1 HE OYTH.

T g2
3.Ouinka aucmepcii perpecii o?=>
= 1 —m-=1
NiCHOrO 3HAYEHHS G2, y 6araTb0X BUNAJKaX 3aHHKYHOUYH HOTO.

4. YV cuny BHIECKa3aHOTO BUBOAM 3a 1- 1 F-cratuctukamm, 110
BU3HAYAIOTh 3HAYMMICTh KOe(QIIIeHTIB perpecii i koedilieHTa AeTepMIiHAIi,
MOXJIMBO, OyIyTh HEBIpHMMHU. BHACHIAOK I[hOT0 MOTIPIIYIOTHCA MNPOTHO3HI
SIKOCT1 MOJIENI.

€ 3MIMIEHOI OI[HKOIO

8.3 BusiBjieHHsI aBTOKOPeJIsIii

B cuny HeBiZoMOCTI 3HaU€HBb MapaMeTPiB PIBHIHHS perpecii HeBIIOMUMU
OyayTh TaKOX 1 IMCHI 3HaYEHHS BiAXUIeHsb &, t = I, 2, ..., T. ToMy BUCHOBKH O
iX He3aJe)HOCT1 3A1MCHIOIOTHCS Ha OCHOBI OIIHOK €, t = 1, 2, ..., T, oTpuMaHuX
13 eMMIpUYHOTO pIBHSAHHS perpecii. ICHYIOTh AEKIIbKa MOXJIMBUX METOIIB
BU3HAYCHHS aBTOKOPEJIAII.

1. I'paghiunuii memoo.

IcHye kinbka BapiaHTIB TpadidyHOTO BHU3HAYECHHS aBTOKopessamii. OauH 3
HUX, 110 TOTOJKYE BIIXHUIICHHS €t 3 MOMEHTaMHu t IXHbOro ojepkaHHs (IXHIMHU
MOPSIIKOBUMH  HOMepamu 1), HaBeaeHuid Ha pwuc. 8.2. lle Tak Ha3BaHi
MOCTIOBHO-4acoBl Tpadiku. Y IpbOMYy BHUIAAKy MO OCi abCIuC 3BUYANHO
BiIKJIalaloThCst ab00 yac (MOMEHT) OJEpKaHHS CTaTUCTHYHUX JaHUX, abo
MOPSIIKOBUY HOMEP CIOCTEPEKEHHS, a M0 OCl OpAWHAT — BIAXWICHHS & (a0o
OIIIHKY BiJIXUJICHB €t).
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[IpupoaHo mnpumycTUTH, MO HA puc. 8.2, a-2 € TEeBHI 3B'A3KU MIXK
BIIXWJIEHHSIMHU, TOOTO aBTOKOpEJSIiss Mae Mmicie. BiICyTHICTh 3aJIe)KHOCTI Ha
puc. 8.2, 0 mBHU/IIE 32 BCE CBIAUUTH PO BIACYTHICTH aBTOKOPEISLII.

Ha puc. 8.2, 6 BigxuneHHs cmo4yaTKy B OCHOBHOMY HEraTHUBHI, MOTIM
NO3UTHBHI, TMOTIM 3HOBY HeraTuBHi. lle CBIZYUTHP MNpO HASABHICTH MIXK
BIIXWJICHHSIMH TIE€BHOI 3aJIe)KHOCTI. binbilie Toro, Mo)XHa CTBEp/KyBaTH, IO B
IIbOMY BHIMAJKy Ma€ MiCIle MO3WTHBHA aBTOKOpEJAIis 3aiuInkiB. BoHa ctae
JIOCUTh HAOYHOIO, SKIo rpadik 8.2, 6 1omoBHUTH T'padikoM 3aleKHOCTI €t BiJl
ew1 (puc. 8.3).
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[TepeBaxHna OUMBIIICTh KpamoK Ha IboMy rpadiky posramosane B | i |1
YBEPTAX JIEKAPTOBOI CHUCTEMH KOOPAWHAT, MIATBEPIKYIOUU TO3UTUBHY
3aJI€KHICTh MK CYCITHIMH BIIXUJICHHSIMU.

Y cyyacHMX KOMM'IOTEPHUX MPUKIAJHUX TMporpaMax s pilIeHHS
3aBJlaHb E€KOHOMETpii aHamiTHYHE BUPAXKEHHS perpecii IOMOBHIOETHCS
rpadivHUM TOJaHHSM pe3ynbTaTiB. Ha rpadik peaqbHHX KONMMBAaHB 3aJ€KHOI
3MIHHOT HakIaJaeThcsi rpadik KoIMBaHb 3MIHHOI 3a pIBHSHHSAM perpecii.
3ictaBuBmIM 11 AB1 rpadikd, MOXKHA BUCYHYTH TINOTE3y MPO HAABHICTh
aBTOKOpENSIi 3aJuKiB. Ko 1i rpadiku MepeTUHAIOTHCA PIAKO, TO MOXKHA
MPUMYCTUTU HAABHICTh MO3UTUBHOI aBTOKOPEJISAILIIT 3aJIUIIKIB.

2. Memoo psois.



[leit MeTtom JOCUTH MPOCTHUM: TMOCHIIOBHO BHU3HAYAIOTHCS 3HAKU
BinxuiueHs e, t = 1, 2, ..., T. Hanpuxknan,

(=== )+ H A E (=) (),

TOOTO 5 «-», 7 «+», 3 «-», 4 «+», 1 «-» npu 20 cnocTepeKEeHHIX.

Ps0 BuzHavaeTbes sk Oe3nepepBHA MOCHIJOBHICTh OJIHAKOBUX 3HAKIB.
KinbKicTh 3HAKIB y psiil HA3UBAETHCA 00BHCUHOIO PAOY.

BizyanpHuii po3mojia 3HAKIB CBIAYUTH MPO HEBUNAJAKOBHUM XapakTep
3B'SI3KIB MDK BIAXWICHHSMH. SKIIO psSAOIB 3aHAATO Majlo B MOPIBHSHHI 3
KUJTBKICTIO CHOCTEpPEkKEHb 7, TO I[IJIKOM IMOBIpHa MO3UTHBHA aBTOKOPESIiS.
Skmo x paniB 3aHaATo 6arato, TO WUMOBIPHO HEraTUBHY aBTOKopessuito. s
Olble 1eTaJbHOTO aHaJi3y MPOMOHYEThCS HACTYMHA npoueaypa. Hexai

n — o0csr BUOIPKH;

N1 — 3arajibHa KUIbKICTh 3HAKIB «+» IPHU 7 CHOCTEPEXKEHHAX (KUIBKICTh
MO3UTUBHUX BIIXUJICHb €t);

np — 3arajbHa KUIbKICTh 3HAKIB «-» IMPHU A CIOCTEPEKEHHSAX (KUIBKICTh
HEraTUBHUX BIIXHUIICHD €y);

K — KITBKICTh PSIIB.

[Ipu gocuTh Benukid KiUTbKOCTI cmoctepexenb (n1 > 10, np > 10) i
BiZICYTHOCTI aBTOKOpeJsiiii BB k Mae acHMITOTHYHO HOpMaTBHUN PO3TOILT 3

2n.n,
n, +n,
2nn,(2nn, —n, —n,)
(n,+n,)*(n, +n,-1)

M (k) = 1

D(k) =

Toni, sxmo M(K) — eapD(k) < k < M(k) + eapD(K), TO rimoresa mpo
BIJICYTHICTh aBTOKOPEJIAILIi HE BIAXUIIETHCS.

Jlns HeBenmuKkoro umcia crnoctepexens (n1 < 20, ny < 20) 3a tabmunsgamu
KPUTUYHUX 3HAUYC€Hb KUIBKOCTI PSAMIB TPU 7 CIOCTEPEKEHHSX (I0JaTOK) Ha
MEepPEeTUHAHHI pSJIKAa 71 1 CTOBIIS 72 BH3HAYAIOThCS HIDKHE Ki 1 BepxHe Ko
3Ha4YeHHs npu piBHI 3HaunMocTi o = 0.05.

Sxmmio K1 < k < Kz, TO TOBOPSATH TIPO BiAICYTHICTH aBTOKOPEJISAILI.

Sxmo K < k1, TO TOBOPATH PO MO3UTUBHY aBTOKOPEIISIIIIIO 3aJIHIIKIB.

Sxmio K > Ko, TO rOBOPSATH PO HETAaTUBHY aBTOKOPEIIAIIIIO 3aTHIIKIB.

VY namomy npukiani n = 20, n1 = 11, np =9, Kk = 5. 3a tabnunsmu (101aTOK)
Bu3HayaeMo Ki = 6, ko = 16. Ockimbku K = 5 < 6 = ki, To mpuiiMaeThcs
MPUITYIIEHHS PO HASBHICTH MO3UTHBHOI aBTOKOPENAIii MPpU PiBHI 3HAYUMOCTI
a=0,05.

3. Kpumepiii /lapbina-Yomcona.

Haiibinpmr  BiZOMUM KpHUTEpIEM BHSBICHHS aBTOKOPENAIIl TMEPIIOro
nopsaaky € kputepid Jlap6ina—Yorcona. Cratuctuka DW JlapGina—YoTcoHa
MPUBOAUTHCA Y BCIX CHEMIATBHUX MPUKIATHUX KOMIT'IOTEPHUX TpOrpamax sk
HalBaXXJIMBIIIA XapaKTEePUCTHUKA SIKOCTI PErpeciiiHOT MOJIeIi.



CyTh MeTOAy MOJIATae B TOMY, 110 HA OCHOBI o0uuciieHoi ctatuctuku DW
Hap6ina—YoTcoHa poOUTHCS BUCHOBOK MPO aBTOKOPEIISIIIIO.

DW = = . (8.1)

Cratuctuka JlapOiHa—YoTcoHa TICHO TMOB'I3aHa 3  BUOIPKOBUM

KoeIIIEHTOM KOpPesIii r
tt-1

Z(Zetz —Zetet_l)

DW =~ =2(0-r ). (8.2)
zetz 1
SIxmio e; = er1, TO o =1 ##1 DW = 0. Sxm1o e;= -et, TO r, =-1u DW=

t% -1 t% -1
4. Y Bcix iHmmx Bunagkax 0 < DW < 4 i ii 3Ha4YeHHS MOXYTh yKa3aTH Ha
HasBHICTh a00 BIiACYTHICTh aBToKopensiii. JliicHO, AKIIO e ~ 0
tt-1
(aBTOKOpensmisa BiacyTHs), To DW =~ 2. Skmo e ~ 1 (mo3utuBHA
tt-1
aBTokopensuis), o DW = 0. ko r ~ -1 (HeraTuBHA aBTOKOPEJSAIis),
tt-1

to DW =~ 4.
Jlns OuIbIl TOYHOTO BHM3HAYECHHS, ske 3HadeHHs DW cBiquuTh mpo
BIJICYTHICTh aBTOKOpEJAIii, a sfKe — Mpo ii HasgBHICTh, Oyja MOOymoOBaHa

TaOJIUL KPUTUYHUX Kpamnok posnoairy apOina—YorcoHa. 3a Hei AJi 3a1aHOTO
PIBHSI 3HAYMMOCTI 0, YUCJIa CIIOCTEPEKEHD 7 1 KUIBKOCT1 MOSCHIOIOYUX 3MIHHUX
m BU3HAYAIOTHCS JBa 3HAUYCHHS: () — HIDKHSA Mexa i dy — BepXHS Mexa.
[Mopsnok TectyBaHHs 3a KputepieM lapOina—YorcoHa:
1. 3a moOy10BaHUM €MIIPUIHUM PIBHSAHHSAM perpecii

¥ = bo +b1th +"'+bmxtm

BU3HAYAIOTHCS 3HAYEHHS BIIXWICHB €, =Y, — Y, U1 KO)KHOTO CIIOCTEPEKEeHHS T,
t=12, .., T

2.3a hopmyinoro (8.1) po3paxoByeTbes cratuctuka DW.

3.3a Tabnurero KpUTUYHUX Kpamnok JlapOiHa—YOTCOHA BU3HA4YalOTHCS JBa
guca d) i dy 1 3A1HCHIOI0T, BHCHOBKH 32 MPaBHJIOM:

0 < DW < d| — icHye IO3UTHBHA aBTOKOPEIIAIIIS;

dv < DW < dy — BHCHOBOK TMpO HAasABHICTh aBTOKOpPENIii
HEBU3HAYCHUM;



dy <DW < 4 — dy — aBTOKOpeIAIlis BIACYTHS;

4 — dy < DW < 4 — d — BHCHOBOK HpPO HasBHICTh aBTOKOPEJAIIl
HEBU3HAYCHHUM;

4 —d < DW <4 — icHye HeraTUBHA aBTOKOPEJISIITis.

Bci Bunanku 300paxkeni Ha puc (8.4).

[lo3utnBHAa 30HA HEBU3- ABTOKOpEISIIIS 30Ha HEBU3- Heratusna
HAuYeHOCTI] BIZICYTHS HAYEHOCTI
! NANANN NN | !\\\\\\| I
0 di dy 2 4—d, 4—d, 4
Puc. 8.4.

[Ipu BukopucranHi kputepito [lapOiHa-YoTcoHa HEOOXIHO BpaxoBYBaTH
HACTYTHI OOMEKEHHS.

1. Kpurtepiit DW 3actocoByerbcsa numie Ajisi TUX MOJENEH, SKI MICTATh
BUIBHUM YJICH.

2.Ilepenbavaerncsi, 10 BUMAJAKOBI BIAXWUJICHHS & BHU3HAUYAKOTHCA 3a
ITepaIlifHOI CXEMOK: & = p&.1 + Vi, HAa3WBAHOI aBTOPETPECIMHOI CXEMOIO
nepworo nopsaky AR(1). Tyt Vi — BUmagkoBuil 4jeH.

3.CTaTUCTUYHI aHl MOBUHHI MaTU OJHAKOBY MEPIOAWYHICTH (TOOTO HE
NOBUHHE OYTH MPOMYCKIB y CIIOCTEPEHKEHHSX).

4. Kpurepiit Jlap6iHa—YoTcOHa HE 3aCTOCYEMO JJIsl PETPECIMHUX MOJEIIeH,
IO MICTATH Y CKJaJi MOACHIOIYUX 3MIHHUX 3aJIEKHY 3MIHHY 3 YaCOBHUM JIarOM
B OJIUH TIepioJl, TOOTO AJIs TaK 3BAHUX agmopezpeciliHux mooeell BUNY:

Y=Lyt BiXy + BoXg ot BXy T Wy HE (8.3)

[IpuunHy uYeTBEepTOTO OOMEKEHHS TIOSCHIOEThCS HAcTymHuUM. Hexai
PIBHSHHS perpecii Mae BUTIISA:

Yo =By + B + W H & (8.4)

Hexaif BumagkoBe BIAXHMIICHHS &t MIJJAaHO BIUIMBY aBTOperpecii mepiioro
MOPSIKY:

&t = per-1 t Vi (8.5)
Toni piBHsSIHHS perpecii (8.4) MoXkHa MPEJACTABUTH B HACTYITHOMY BHII:
Yo =B+ BX + Wea + PEL V. (8.6)

Ane Vi1 3aleKUTh BiJ &1, TOMY 10 ko (8.4) BipHOo mis t, TO BOHO
BipHO ¥ 1i1s t—1. OTxke, € CUCTEMAaTUYHUN 3B'SI30K MK OJTHIEIO 3 TTOSCHIOIOYUX



3MIHHUX W OJHMM 3 KOMIIOHEHTIB BUMAaJKOBOrO 4j€Ha, TOOTO HE BUKOHYETHCS
onHa 3 ocHOBHuX nepeaymoB MHK (nmepenymosa 4%) — moscHioroui 3miHHI He
MOBUHHI OyTHM BHUMAJKOBUMHU (HE MaTH BHUIAJKOBOI CKJIaJ0BOi). 3HAa4YCHHS
Oylb-KOi TMOSACHIOIOUOi 3MIHHOI MOBUHHE OYTH €K30I€HHHUM, IOBHICTIO
BU3HAYEHUM. Y MPOTUBHOMY BUMNAJKy OLIHKM OyIyTh 3MILIEHUMHU HaBITh MpPH
O11pIKnX oOcsrax BUOIPOK.

Jlns aBTOperpeciiHux mojenei po3poOJieH] cneniaibHl TECTH BUSBICHHS
aBTOKOpenswii, 30kpema h-cratuctuka JlapOiHa, 110 BU3HAYAETHCS 3@
dbopmyioro

n
h :p\ e (8.7)

ne P — omiHka p aBroperpecii mepmoro mopsaky (8.5);
var(g) — BuOipkoBa qucrepcis koedilieHTa mpu JaroBi 3MiHHIHA Yi-1,
N — YUCJIO CTIOCTEPEIKCHD.

[Ipu Benukomy 00csi31 BUOIPDKH 7 1 CIPaBEJIMBOCTI HYJIBOBOI TINOTE3U
Ho: p=0 cratuctuka h mae crangapruzoBanuii Hopmanbauit posmoain (h ~ N(O,
1)). Tomy 3a 3ajaHUM pIBHEM 3HAYMMOCTI 0L BU3HAYAETHCS KPUTHYHA KparKa Uq
3 ymoBU D(Ugyn) = (1-a)/2 i piBHseTbes h 3 Uy Skmo h > Uyn, TO HyJIbOBa
rimore3a MpoO BIACYTHICTh aBTOKOpesslii moBMHHA OyTH BigxuieHa. Y
IPOTUBHOMY BUMAJKYy BOHA HE BIIXMUIISETHCS.

BigzHaummo, 110 3BUYAiHO 3HAYEHHS [ PO3PaxXOBYETHCS 3a (HOPMYJIOI0
p=1-05DW, a var(g) mopiBHIOE KBaapaTy CTaHIAPTHOI MOMHUJIKU Sq OIIHKHU (
koedimieata y. Tomy h merko OOYMCIIOETHCS Ha OCHOBI JaHUX OILIHEHOT
perpecii.

VY Takuii crocid MOXKHA 3amMcaTu

h:[l—lDWj "
2 1-n|var(g)]

ko

a) h> 1.96, To € mo3UTHUBHA aBTOKOPEJIALLIS;

0) h< —1.96, To € HEraTUBHA aBTOKOPEIISIIIS;

B) —1.96< h< 1.96, T0 aBTOKOpEIAILiS BIICYTHSI.

OcHoBHa mpoOieMa TMpU BUKOPUCTAHHI I[bOTO TECTy TOJArae B
HEMOXKJIMBOCTI o0uunciieHHs h mpu nvar(g) > 1.

8.4 MeToau ycyHeHHsI aBTOKOpeIsIiii
OCHOBHOIO MPUYMHOIO HASIBHOCTI BUIIQJKOBOT'O 4JI€HAa B MOJEIl €

HEJIOCKOHAJIl 3HaHHS MPO MPUYUHU W B3a€MO3B'S3KH, 110 BHU3HAYalOTh TO abo0
1HIIIE 3HAYCHHS 3aJIC’KHO1 3MIHHOI. TOMY BJIaCTUBOCTI BUIAIKOBUX BIIXHIJICHbB, Y



()

TOMY YHCIIl ¥ aBTOKOpEJSILisA, y MEPILy Yepry 3ajexarb Biag BUOOpy (opmynu
3aJIe)KHOCTI ¥ COCTaBa MOSCHIOIYUX 3MIHHUX. TOMY IO aBTOKOpPEALis
HailyacTillle BUKJIMKAETHCS HENMPABWIBHOK CHEUU(IKALIED MOJEeNIl, TO
HEOOXITHO HacaMIepe] CKOperyBaTu camy MoJeib. MOXIMBO, aBTOKOPEIALIsA
BUKJIMKAHA BIJICYTHICTIO B MOJIEJNI1 JAE€SKOi BaXKJIMBOI MOSICHIOIOYO1 3M1HHO1. BapTto
cripoOyBaTH BU3HAYMTH JaHUU (aKTOp 1 BpaxyBaTH HOro B PIBHSHHI perpecii.
Takoxx MoXHa crnpoOyBaTH 3MIHUTH (QOPMYJY 3aJeKHOCTI (HANpUKIAL,
JIHIAHY Ha JIOT-JIIHIMHY, JIHIHHY Ha rinepOoiuHy i T. 1H.).

OnHak SKIIO BC1 PO3YyMHI Tpoueaypu 3MiHu crnenudikaiii momaeni
BUYEpNaHI, a aBTOKOpEIALIS Ma€ Miclle, TO MOXXHa NPHUIYCTUTH, IO BOHA
o0OyMOBJICHa SKHMHCh BHYTpPIIIHIMU BjiacTUBOCTAMH psay {ei}. YV upomy
BUMAJKY MOXHa CKOPHUCTATUCS aBTOPErpeciiiHUM MepeTBOPEHHAM. Y JiHIAHIN
perpeciiidiii mojaeni ado B MOJAENAX, IO 3BOAATHCS 10 JIIHIMHOTO, HAWOUIBII
JOLITbHUM 1 MPOCTUM TEPETBOPEHHSIM € agmopezpecilina cxema Nnepuioco
nopsaoxky AR(1).

Hns npoctotu Bukinany AR(1) posrisiHemMo Mojenb MapHOI JiHIAHOT
perpecii

yi = fo + Pxi + & (8.8)

Toxi cnoctepexennsim t it (t-1) BigmoBigaroTh GOpMyIn:
yt = Po + Pixit er. (8.9)
ye1 = fo + frxeat 1. (8.10)

Hexait BumajkoBi BiIXWJICHHS MiAJaI0ThCS BIUIMBY aBTOpErpecii mepuioro
nopsaky (8.5):

&t = per-1 t Vi

ne Vi, t =2, 3, ..., T — BHNAAKOBI BIAXHUJIEHHS, [0 3aJ0BOJBHIIOTH BCIM
nepenymoBaM MHK, a koediiieHT p BimoMuid.
Bignimewmo 3 (8.9) cniBBinHomenHs (8.10), moMHOXeHE HA P:

He = PHe1 = fo (1 - p) + Pr(ue - pue) + (g -peea) - (8.11)

[MoknaBmu yi° = Yi- pye1, X = X - o1, fo. = Bo(l - p), i 3 ypaxyBaHHIM
(8.5) omepxumo:

*

W= Bo" + P+ Ve (8.12)

Tomy L0 1O NPUITYIIEHHIO KOeDILi€HT p BiLOMMIA, TO OUEBUIHO, Vi , Xt* ,
Vi O0OYHUCTIOITHCS JTOCUTh MPOCTO. Y CHJY TOTO IO BHUITAJAKOBI BIAXHIJICHHS Vi



3a/I0BOJIBHAIOTH nepeaymoBaM MHK, ouinku Bo° ¥ 1 OyayTh MaTH BIaCTHBOCTI
HalKpamux JIHIMHUX HE3MIIIEHUX OLIHOK.

Omnak croci6 o0uYucClIeHHs Yi , X{ NPHUBOJUTH O BTPATH IIEPILOrO
CIIOCTEPEIKCHHSI (SKII0O MU HE BOJOMIEMO TOMEPEIHIM HOMY CIIOCTEPEKECHHSM).
Yucno cTyneHiB BOJl 3MEHUIUTHCA HA OJMHMIIO, IO NP OLIBIIMX BUOIpKax He
TaK 1CTOTHO, aJIe TPU MAJIUX BUOIPKaX MOXKE IPUBECTH /10 BTpaTH €(PEeKTUBHOCTI.
s mpoOsiema 3BUYAMHO MEPEOOPIOETHCS 3a JOTIOMOTOI unpasients llpatica—
Bincmena:

X; :\/1_/)2 "X
Yy = 1=p" ;.

ABTOperpeciiiHe nepeTBOPEeHHs MOKe OyTH y3arajibHeHE Ha JIOBUIbHE YUCIIO
MOSICHIOIOUMX 3MIHHHMX, TOOTO BUKOPUCTAHO JIJIs1 PIBHSHHS MHOXXUHHOT perpecii.

ABToperpeciiiHe nepeTBopeHHsa mepuoro mnopsaky AR(1) moxe Oytu
y3araJibHeHe Ha MepeTBOPEHHs OibI BUCOKUX MopsakiB AR(2), AR(3) 1 T. iH.:

(8.13)

& = pré1t et W,

& =péertr mer2 + p3er3 T Vi (814)
OnHak Ha TpaKTUIll 3HAYEHHS Koe(dillieHTa o 3BHYAHO HEBIIOMO 1 MOTO
HEOOXITHO OIiHIOBaTH. ICHye KiJlbKka METOJIB OIlIHIOBaHHs. Po3riisiHemo
HaWO1IbII Y)KUBAHI.
1. Busnauenus p na ocnosi cmamucmuxu /lapoina-Yomcona.
Ockinbku ctaTucTuka lap6iHa-YoTcoHa TiCHO MoB's3aHa 3 KOe(DIIiEHTOM
KOPEJIALIl MiJK CYCIAHIMU BiIXUJICHHAMU Yepe3 CriBBiaHoOIIeHHS (8.2):

Z(Zetz —Zetet_lj
DW ~ 5 z2(1—l’e 0 )
Zet tt-1

Toni Ak omiHKy KoedimieHTa o MOKe OyTH B3SITUH KoedimieHT =T
tt-1
3 (8.2) maemo:

DW

Ileit MeToa OIIHIOBAHHS JOCUTh HEMOTaHUW MPU BEJIHUKIH KUIBKOCTI
CIIOCTEPEKEHb. Y 1[bOMY BUIIAJKY OIlIHKA I mapaMeTpa o OyJlie JOCUTh TOYHOIO.
2. Memoo Koxpana-Opxamma.



[HIIMM MOXJIMBUM METOJOM OI[IHIOBAaHHA L € ITepaTUBHUI Mpollec,
HasuBaHuil MeTonoM Koxpana-Opxkarra. PosrisiHemo qaHuii MeToa Ha ImpuKiIail
napHoi perpecii (8.8):

Yi = Bo + iXi + e
1 aBTOperpeciiHoi cxem (8.5) mepiioro nops,aKy
& = pet-1 + V.

a) Ominroethesa 3a MHK perpecis (8.8) 1 niist Hel BU3HAYalOThCS OLIHKH
et BiaxuieHb e, t = 1, 2, ..., T.
0) 3 BukopuctansiMm cxem AR(1) oliHIOETHCS perpeciitHa 3aJIeKHICTh

€ =081 +Vy, (8.16)

ne p — oIliHKa KoedilieHTa p.
B) Ha ocHOBI1 JaHOT OIIHKY OYyy€ThCS PIBHSHHS

(yt _layt—l) = Ol(l—b) +IB(Xt _ﬁxtfl) + (gt _ﬁgtfl) . (817)

3a JOMOMOTOI SIKOTO OIIHIOITHCS KoedimieHTH o 1 p (y IbOMY BHIAIKY
3HAYEHHS p BiAOMO).

r) 3uauenns fo = a (1 - p) i f1 = f miacrasaswTecs B (8.8). 3HOBY
00YHMCITIOIOTHCS OI[IHKHU €t BIAXUJICHB 1 MPOIeC TOBEPTAETHCS 0 eTamy 0).

UepryBaHHsl eTaIiB 3IIMCHIOETHCS JOTH, TOKH He Oyae JOoCATHYyTa
HEOOXiJJHA TOYHICTh, TOOTO TOKH PI3HHUIA MK IONEPEAHBOI0 W HACTYIHOIO
OI[IHKaMHU p HE CTaHE MEHIIIE KOXKHOT'0 Hamepe ] 3a/laHor0 YKcia.

3. Memoo Xinopema-Jly.

3a gamuMm MeTtomom perpecis (8.11) oIiHIOETBCS 11 KOXKHOTO
MOXJIMBOTO 3HA4YeHHsS P 3 Biapizka [-1, 1] 3 Oyap-SKuM KpOKOM (HAmpHUKIA,
0,001; 0,01 1 T. in.). BenquumHa p, MO Ja€e HAUMEHINY CTaHIAPTHY MOMUIIKY
perpecii, npuiimMaeTbcs fAK OIliHKa Koedinienra p. | 3Havenns fBo U B
OI[IHIOIOTHCA 3 piBHSHHS perpecii (8.11) came 3 TaHUM 3HAYEHHSIM P .

Ileit irepamiiHUN METOJ IIHPOKO BUKOPHUCTAETHCS B  MaKeTax
MPUKIATHUX IPOTPaM.

4. Memoo nepwux paznocmetl.

VY BUIIQKY, KOJIH € ITiICTaBa BBAYKATH, [0 aBTOKOPEIAIISA BIAXUICHD JTYXKE
BEJIMKA, MOYXHA BUKOPUCTATH METO/I MIEPIIUX PA3HOCTEH.

JIns 4acoBuUX pAiB XapakTepHAa MO3UTHUBHA aBTOKOPEISIis 3alUIIKIB.
ToMmy mpu BHCOKii aBTOKOpeNsIii nymMamTh p = 1, i, orxke, piBHIHHA (8.11)
NpuKMae BUJI



yi—ye1 = PalXe — Xea) + (60— 1)
a0o (8.18)
Y- 1= BalXe - Xea) + Vi
[TozHauuBIM Ayt = Vi - Y1, AXt = Xt - Xt-1, 3 (6.18) onepxumo
Ayt = P1AX; + Vi . (8.19)

3 piBusaHHA (8.19) 3a MHK ominroerses koeditieHt P1. Koedimient Po y
IbOMY BHUNAJKy HE BHU3HauaeThcs Oe3mocepeanbo. Oanak i3 MHK Bimomo, 110

By =y - BiX.
Y Bunaaky p = -1, cknaBmu (8.9) 1 (8.10) 3 ypaxyBanusam (8.5), MmoxHa
oJiep KaTH HACTYITHE PIBHSHHS perpecii:

Vet ye1=2Po+ Pa(Xe + Xe1) + Vi

abo
(8.20)

Mt =V Xi =Xy
I g p Ty
5 By + by 2 t

OjHaK METOJ MEePIIMX Pa3HOCTEN MPHUITYCKAE 3aHATO CHIIBHE CIIPOIICHHS
(o = £1). Tomy Oinblile KpaIIUMHK € HaBEJACHI BHIIC ITCPAIiitHI METOIN.

8.5 Moaei po3noaijieHOro Jjary

IIpu aHamizi 0araThOX EKOHOMIYHHMX TIOKa3HUKIB (OCOOJHUBO B
MaKpOEKOHOMII[l) YacTO BHKOPUCTAIOTh WIOPiYHI, HMIOKBapTajbHi, IIOMICAYHI,
moaeHH1 gani. Hanpuknan, e moxyts Oytu piuni gani mo BHII, BBII, oGcary
ekcnopty, 1HGIAImi ¥ T.A., MICAY4HI MaHi 3a o0cCATaMHu MPOAAXKy MPOAYKIIii,
[0JICHHI 00CSTH BUMYCKY sKOi-HEOynb (ipmu. s parioHaqbHOTO aHali3y
HEOOXI1JJHO CHCTEMaTU3yBaTH MOMEHTHU OJEPKaHHS BIAMOBIJHUX CTATHCTUYHHUX
TaHHX.

Y 1upoMy BHMNAAKy BapTO BIOPSAKYBATH JaHI 3a YacOM iXHBOTO
olepKaHHS ¥ MOOYAyBaTH TaK 3BaHl Yacogi psaou.

Hexaii nocmigxKyeTbes mokasHuk Y. Moro 3HaueHHS B CydacHHI MOMEHT
(mepion) wyacy t mo3Ha4aroTh Yi; 3Ha4eHHS Y Y HACTYITHI MOMEHTH ITO3HAYAIOTHCS
Yi+1, Yt+2 -y Yt+ko,...; 3HAUCHHS Y y MOMEPEIHI MOMEHTH MO3HAYAOTHCS Yi-1, Yi-
2 eees Ytk ooo

HeBaxko 3po3yMmiTH, MO TPH BHUBYEHHI 3aJIE)KHOCTEHM MDK TaKHUMH
MoKa3HUKaMu abo TNpu aHali3l iXHBOTO PO3BUTKY B dYacli B SKOCTI
MOSCHIOIOUUX 3MIHHUX BUKOPHUCTAIOTHCS HE TIAbKM MOTOYHI 3HAYEHHS



3MIHHUX, aJie¢ ¥ JesKl MomepenHi 3a 4acoM 3HAUYE€HHS, a TaKoX caM 4dac 7.
Mojeni 1aHOTO TUIY Ha3UBAKOTh OUHAMIYHUMU.

Y cBOW uepry 3MiHHI, BIUIMB SIKHX XapaKTEPU3YEThCS TEBHUM
3aMi3HIOBAaHHSM, HA3UBAIOTHCS 1A208UMU 3MIHHUMU.

3BUYAHO TUHAMIYHI MOJE1 MIPO3AUISIOTH Ha Ba KJIACH.

1. Mooeni 3 nacamu (moodeni 3 po3nodirenumu razamu) — 1e MOJEI, 10
MICTATh y SIKOCTI JIaTOBUX 3MIHHUX JIMIIE He3aJeXKH1 (MOsSCHIOI0Y1) 3MIHHI.
[Ipukmagom € Moaeib

y=a+ fox; + i1+ Poaxio +.+ Brxi—f + & (8.21)

2. Asmopeepecitini moodeni — 1€ MOJAEI, PIBHSHHS SKUX Y SIKOCTI
JaroBUX TMOSCHIOIYMX 3MIHHUX BKJIOYAKOTh 3HAUCHHS 3aJI€KHUX 3MIHHUX.
[Ipuknagom € monenp

Y :a+ﬂxt+7yt—1+‘9t (8.22)

B exonoMeTpuuHOMY aHaii3l JMHAMIYHI MOJI€JII BUKOPUCTAIOTHCS JOCUTH
mupoko. Lle minkoM mpUpoaHO, TOMY IIO B 0araThbOX BHITQJKaX BILUIUB OJHUX
€KOHOMIUYHMX (akTOpiB Ha 1HIN 3INCHIOETHCS HE MHUTTEBO, a 3 JCSIKUM
THMYaCOBUM 3ali3HIOBAHHSAM - JlaroM. [IpuuWH HasBHOCTI JIariB B €KOHOMIIIi
JOCUTH OaraTo, i cepesl HUX MOKHa BUJIIJIUTH HACTYIIHI.

llcuxonoeiuni npuyunu, K1 3BHYAMHO BHUPAXKAIOTHCS uyepe3 IHEPIII0 B
NOBOJKEHHI Jroaei. Hanpuknan, Mo BUTpayarTh CBiM JA0XiJ MOCTYHOBO,
a HEe MHUTTEBO. 3BHYKA JI0 TMEBHOrO CIOCOOY XUTTA MPUBOIUTH JO TOTO, IO
T0au 3400yBalOTh Ti K OJlara IPOTATOM JESKOTO 4Yacy HaBiTh MICHS TMaIiHHS
pearbHOTrO T0XOY.

Texnonociuni  npuuuHu. Hanpuknan,  BuUHaxig  NEpPCOHAIBHUX
KOMI'IOTEpIB HE MPUBEIO A0 MUTTEBOTO BUTHCHEHHS HUMHU Outbimux EOM vy
CUIy HEOOXIMHOCTiI 3aMiHHM BIANOBIIHOTO MNPOTPAMHOIrO 3a0e3MeUYeHHs, IO
noTpedyBanao TPUBAJIOTO YacCy.

Incmumyyionanvni npuuyunu. Hanmpuxman, Ti, XTO 30epirae rpoiii Ha
JIOBTOCTPOKOBHX paxyHKaX, (aKTUYHO 3B'si3aHi, XO04a Ha TPOIIOBOMY DPHHKY
MOXXYTb OyTH HalOLIBII BUT1IHI YMOBH.

Mexanizmu  gopmyeanns exonomiunux noxazHukie. Hampukman,
iH}sAIis 6araTo B 4OMy € IHEPIIMHUM MPOILECOM; TPOMIOBUM MYJIbTUILTIKATOP
(cTBOopeHHs Tpomield y OaHKIBCBKIM CHUCTEMi) TakKOX MposiBiIse cebe Ha
MeBHOMY TUMYAacCOBOMY iHTEpBaii i T.1.

OckiTbKM MOENI 3 PO3MOAUICHHMH JlaraMH BiJIrparOTh BAXKIUBY POJIb B
€KOHOMIIIl, BCTA€ MHUTAHHS SK OI[IHUTH HEeBimomi mapameTtpu o i Pi. Lle moxHa
3pOOUTH TBOMA CIOCOOAMU:

1. MeTtoa moOCHIIOBHOTO OIliHIOBaHHS 3ampornoHoBaHuit ®. Amptom 1 J[XK.
Tin6eprenom. 3a nanuMm mMeToaoM piBHSHHS (8.21) peKOMEHIYETHCS OI[IHIOBATH
3 MOCJI1JIOBHO 30UIbIIYIOYM KIJIBKICTh JIaTiB (CIOYATKY OYJIyIOTh PETPECIIO )t Bil



Xt ¥ OI[IHIOIOTH MapaMeTPH, MOTIM Yt BIJ Xt 1 Xt-1, IOTIM Yt BIT Xt 1 Xt-1 1 Xt-2 1 TAK ).
I{s mocninoBHA mpoueaypa NPUIUHAETHCS, KOJIM MapaMeTpy MPH JIaroBl 3MIHHUX
Xt TIOYMHAIOTh OyTH CTATUCTUYHO HE3AJIEKHUMHU ab0 KOeQIUieHT Xoua O OomHOI
3MIHHO{ 3MIHIO€ CBii 3HAK.

OnHak 3aCTOCYBaHHS IbOTO METOAY JOCUTh OOMEXEHO B CHIIY MOCTIMHOTO
3MEHIIEHHS 4HCla CTYNEeHIB BOJI, L0 CYHIPOBOIXKYEThCS 30UIbLICHHIM
CTaHJApPTHUX MOMMJIOK 1 MOTIPIIEHHSM SIKOCTI OLIHOK, @ TaKOX MO>KJIUBOCTI
MyJIbTUKOJIHEApHOCTI. KpiM 11b0T0, NpU HENMPABUIBHOMY BH3HAYE€HH1 KITBKOCTI
J1ariB MOKJIMBI MOMUJIKU crienudikarlii.

2. Ilinxin Koiika. Kolik npumyctuB, mo koedilieHTH [ Mpu JAroBUX
3HAYEHHAX MOSICHIOIOUYOT 3MIHHOT 3MIHIOIOTHCSI B TEOMETPUYHIN IIporpecii:

Bi = Boi¥, k=01, ... (8.23)

ne 0< A < 1 xapakrtepuzye MBUAKICTb YOyBaHHS KOE(IIEHTIB 31 301UIbIIEHHAM
jara.

3a3HayeHe CIiBBIAHOIIEHHS MOKAa3ye, 10 KOXEH HACTYMHUU KoedilieHT f3
MEHIINI, YUM MONEepeIHild, TOOTO 3 KO)KHUM HACTYITHUM KPOKOM y MUHYJIE BIUIMB
jara Ha )t IOCTYIIOBO 3MEHIIY€EThCS.

VY naHomy BUnaaky piBHsHHS 8.21 nmepeTBOPIOETHCS Y

Y=+ BoX + oMy + BoA Xy ot gy , (8.24)

Binnimaroun 3 piBHsHHS (8.24) Take K pIBHSHHSA, ajie MOMHOXXEHE Ha A U
o04YHCcIIeHe IS TIOTIePEeTHBOTO Tepioay dacy t-1

WYy = A0+ Bl + By + oAy + ot Aey (8.25)

0JICP)KUMO HACTYITHE PIBHSHHS
Ve =Wy =Q=-Da+ px + (& — A&, )=
Ve =0o(1=2) + Pox; + Ayp— + vy, (8.26)
ne vy =& —Agy.
[ls npouenypa Ha3uBaeTbCs nepemeopenusm Koiika, 1m0 NEpEeBOIUTH

MOJIeIb 3 0€3KIHEYHUM YHCIIOM JIariB B aBTOPETPECiliHY.
[TopiBHIOOUM TIEPBICHY MOJIEITTH

y=a+ poxs + Pixs_1 + Poxs_p +o+ BrXi_f +&

¢ orpumManoi (8.26) 6auuMo, 110 Terep HeOOX1THO OIIHUTH TUTBKH o, Bo ¥ A.



Kpim 1nporo 1me 3HiMae OHy 3 TOCTpUX MpoOjieM Mojelie 3 jlaraMu —
po0IeMy MYJIbTUKOIIHEAPHOCTI.

IIpu 3actocyBanH1 nepeTBopeHHs Koiika MOKJIMB1 HACTYIHI IPOOIEMU:

* Cepenl MOSICHIOYUX 3MIHHHUX 3'BISETHCS 3MiHHA VY1, W0, Y
MPUHIMIT, HOCUTh BUIAJKOBUM XapakTep, [0 MOPYIIYe OJHY 3 MEPEIYMOB
MHK. Kpim Toro, naHa mosicHIOIOYa 3MIHHA, MIBHAIIE 3a BCE, KOPEIIOE 3
BHUIIAJIKOBUM BIJIXHJICHHSM Vi.

e JJKIO g BUNAAKOBUX BIOXWIEHb €, €t1 BHUXIAHOI MOMJENI
BUKOHY€ETHCs nepeaymoBa 3° MHK, To ans BunaakoBux BiAXUJIEHB Vi, MaOYTh,
Mae micie aBTokopessuis. st i aHanizy 3aMmicTh 3BUYaHOI cTaTUCTUKH DW
Jlap6ina—YorcoHa HeoOXiaHO Bukopucratu h-ctatuctuky lapOuHa.

* [Ipu 3a3HaveHux Buile mnpoOiemax omiHku, oTpumani 3a MHK, e
3MIIIEHUMH i HECTIPOMOKHUMH.

Mognens Kotika mae 181 Moaudikarrii:

a) MOJIeJIb aIaNITUBHUX OYIKYBaHb

Yo =va+ B + A=)y, +Vvy, (8.27)
1e Y — Koe(dIieHT OUiKyBaHHS;
vi=&—(1=-y)&1

©) MOJIEITb YaCTKOBOI'O KOPHUT'YBAHHSI
Y, = Ao+ AP + (L= A)y,, + L&, (8.28)

A — KoediIliEHT KOPUT'YBaHHS.
Takum 4rHOM, MU PO3IJISHYJIM TPU MOJIENI, sIKI B 3arajlLHOMY BHJI1 MOKHA
3aIACaTH SIK

Ve =aotapxy oy +Vy

Bcrae mpoOnema oOIiHIOBaHHS HEBIIOMHX TIapaMeTpiB IHUX MOJICIICH,
OCKLTBKU JIO HUX HE MOYKHA MPSIMO 3aCTOCOBYBATH METO]I HAWMEHIIUX KBaJPATiB.
[TprarHa HEMOXJIMBOCTI 3aCTOCYBAHHSA METOAY HAaWMEHIIUX KBaJpAaTiB MOJSATAE B
TOMY, 110 3MIHHA Yt.1 KOPEIIOE 3 MOMUIIKOK Vi. KO SIKUMCh 00pa3oM YCYHYTHU
ITF0 KOPEJISIit0, TO MOYKHA BUKOPUCTATH METO]T HAWMEHIITUX KBaIPaTiB.

[IpunyctuMo, 1m0 MU 3HAWNIIM “3aMIHHUK” JIS Y1, 110 3 HUM CHJIBHO
KOpEJIIoe, ajie He KOPEIIE 3 IOMHIIKOK Vi. Takuid 3aMIHHHK Ha3WBA€EThCS
JOTIOMDDKHOT 3MiHHOI. SIKIIO BBECTH X1 SIK JOTIOMDKHY 3MIHHY IS Vi1, TO
napaMeTpu perpecii MokHa 0JIep>KaTv, BUPIIIUBIIN CUCTEMY HOPMAJIbHUX PIBHSHb

D vi=Nag+a;) x; +ay) v
Zyzxz = aont +a12xt2 +a2ZJ’t—1xt



DViXf_1 = a0 D Xy F ALY XXy +AY D Vi |Xp_]

?

° 3anuTaHHA VIS caMollepeBipKU 3HAHb

[Io Take aBTOKOpESIis?

Ha3BiTh OCHOBHI NPUYMHU aBTOKOPEIALI].

[Ilo MOe BUKJIMKATH HETATUBHY aBTOKOPEJALII0?

Ska nepenymoBa MHK nopymyeTscst mpu aBToOKOpemnsiii?

Ski HAaCHIAKU aBTOKOPESALii?

[lepeniunte OCHOBHI METOAM BUSIBIICHHS aBTOKOPEJISIII].

OnuniiTe cxemy BUKOpUcTaHHs ctatuctuku DW Jlap6ina—YoTtcoHa.
[lepeniunte oOMexxeHHsT BUKOpUcTaHHs crtatucTuku DW JlapOina—

NGk~ wWNE

Yorcona.

9. Slka cTaTUCTHKAa BUKOPUCTAETHCS JUIS BUSBJIICHHS aBTOKOPEIAIii
B aBTOPETPECIHHUX MOJICIISIX?

10. OnumriTe aBTOpErpeciiny cxemy nepiroro nopsaaky AR(1).

11. V yomy 3mict BunpaBieHHus [Ipaiica-Binctena?

12. Onumiite cnocoOM BHU3HAYEHHS KOe(ILI€HTa aBTOKOPENSIii p B
aBTOperpeciiHii cxemi nepmroro mopsaky AR(1).

13. Bipnui a60 MOMHUJIKOB1 HACTYIHI TBEpKeHH? BiamoBiai moscHuTe.

a) ABTOKOpEJIAIIis XapakTepHa B OCHOBHOMY JIJIsl YaCOBUX PSIIB.

0) [Ipu HasBHOCTI aBTOKOpeAIlii oIminku, oTpumani nmo MHK, e
3MIIIEHUMH.

B) Cratuctuka DW  Jlap6iHa—YoTcoHa HE  BHUKOPUCTAETHCS B
aBTOPETPECINHUX MOJICIIAX.

r) Cratuctuka DW [lap6ina—Yorcona nexuts y Mexax Big 0 1o 4.

n) Jlns Bukopuctanasa cratuctuku DW crtatucTuuHi 1aH1 TOBUHHI MaTH
0JTHAKOBY IMEPIOUYHICTb.

e) ABToperpeciiina cxema mnepmoro mnopsaaky AR(1) ycysae
ABTOKOPEJIAIIIO TIIBKH y BUMNAJIKY, KOJIU KOe]imieHT aBToOKopesmii p = 1.

x) Ilpu HasIBHOCTI aBTOKOpENsIii 3HAYCHHS KoedimieHTa
nerepminanii R? Oyme 3aBKau iCTOTHO HMKYE OXMHULI.

3) ABTOKOpEJISIlIS 3aBXJIM € HACHIAKOM HENpaBWIBHOT crenudikamii
MOJIEIIL.

14. Y yoMy cyTh 4acoBOTO psiay?

15. Y oMy CKIIaIaeThCss PO3XOJKCHHS MIK MOJCISAMHU 3
PO3MOAITICHUMH JJaraMH ¥ aBTOPETPECIHHUMH MOACIISIMH?

16. SIki OCHOBHI MPUYMHU JIaTiB B €EKOHOMETPUUHHUX MOJETAX?

17. IlepeniunTe OCHOBHI CIIOCOOW BU3HAYEHHS OIIHOK JIJIST MOJIEJIEH 3
PO3IOIICHUMH JIaraMH.

18. Y yomy cyth neperBopenHs Korika?

19. V oMy cyTh MO afaiTUBHUX OYiKyBaHb?

20. YV yoMy cKJIaga€eThCs BIAMIHHICTh MOJI€J1 aJaliTUBHUX OYiKyBaHb BIJI
MOJI€JIi YaCTKOBOTO KOPEKTyBaHHS?



TEMA 9. IOBYJJOBA EKOHOMETPUYHOI MOJIEJII HA
OCHOBI OTHOYACHHUX CTPYKTYPHUX PIBHAHDb

9.1 IloHATTA eKOHOMETPHMYHHUX cucTeM PpiBHAHb. CTPYKTypHa Ta
3BeieHa (popMa Mogei

[Ipy BHBYEHH1 CKJIAJHHUX EKOHOMIYHUX SIBHUI EKOHOMETPUYHUN aHalli3
MOKe 0a3zyBaTHCS Ha CUCTEMI PIBHAHb, NMPUYOMY JESAKI 3MIHHI Jt, Xt MOXYTh
BXOJUTU OUIBII HDK B OJHE PIBHSHHS, KOXXKHE 3 SIKUX OINUCYE 3MIHHY Ta ii
B32€MO3B’ 130K 3 IEBHUMH YMHHUKAMHU.

Taki exkoHOMETpHYHI MOJENl Ha3UBAIOTBCA cucmemamu OOHOYACHUX
CMPYKMYPHUX DIGHAHD.

CucremMa 0JHOYACHUX PIBHSIHB MICTUTh €HOO2EHHI Ta eK302eHHI 3MIHHI.

Enoozennumu € 11 3MiHHI, K1 BU3HAYAIOTHCS BHYTPINIHBOIO CTPYKTYPOIO
JOCHIKYBAaHOTO €KOHOMIYHOTO SIBUIIA, TOOTO iX 3HAYCHHS BUBYAIOTHCS Ha OCHOBI
€KOHOMETPUYHOI Moiesll. BOHM BU3HA4YEeHI B CHCTEMI OJTHOYACHHUX PIBHSIHB SIK ).
Le 3anexH1 3MiHHI, YUCIO AKUX JOPIBHIOE YHCIY PIBHSHb B CUCTEMI.

EK302enni 3MiHHI HE 3aJ1€KaTh BiJl BHYTPIIIHbOI CTPYKTYPH €KOHOMIYHOTO
SBMIIA 1 iX 3HAYEHHS 33a0ThCsI 11032 MOJEJUIIO (ITOSICHIOBAJIbHI 3M1HH1). 3a3BUYai
BOHM IIO3HAYAIOThCsA SIK X. BOHM BIUIMBaIOTh HAa EHAOTEHHI 3MIHHI, aje He
3aJIeXaTh BiJ HUX.

OnHovacH1 MOl MalOTh JIBi GOPMU: CTPYKTYPHY 1 3BEIICHY.

Cmpyxkmypua ¢popma mooeni CTBOPIOEThCS Yy Tiporieci GopMyBaHHS MOJENI,
CIIPSIMOBAaHOMY Ha BIIOWTTS NPUYMHHO-HACIIIKOBOTO MEXaHi3My, IO pPeaabHO
icHye. BoHa J1ae 3MOTy NMpOCTEXUTH BIUIMB 3MIH €K30T€HHUX 3MIHHUX MOJCHI Ha
3HAYEHHA €HJIOTeHHUX 3MiHHUX. CTpYyKTypHa opMa MOIeIi Ma€ BUTIISI:

y1 = bioy2 + a11X1 + en,
Y2 = baty1 + azxz ez, (9.1)

Jie ¥ — €HI0TeHHI 3MiHHI,
X — €K30T'¢HHI 3MiHHI.

Kimacudikamis 3MIHHMX Ha EHIOTCHHI Ta CK30TCHHI 3aJCKHUTh BIJ
TEOPETUYHOT KOHIEMIii TpuitHsITOi Momeni. EKOHOMIYHI 3MIHHI MOXYTh
BHCTYIIATH B OJIHMX MOJEJSAX SIK CHJIOTCHHI, B IHIIUX — SK €K30reHHI. B skocTi
€K30TCHHUX 3MIHHUX MOXYTh PO3IISIAATHCS 3HAYCHHS CHIOTCHHUX 3a MONepeaHii
nepio yacy (JraroBi 3MiHHI).

CrpykrypHa ¢opma momeni (COM) mo3BoJIIE BU3HAYMTH BIUIUB 3MiHH
€K30T€HHOI 3MIHHOI Ha 3HA4Ye€HHA e€HIOoreHHoi 3MiHHOI. HeoOxigHO B SKOCTI
€K30T€HHUX 3MIHHHUX BHOMpATH Taki 3MIHHI, SIKI MOXYTb OYyTH 00’€KTOM
peryiaroBaHHS. 3aMIHAIOYM IX Ta KEPyOYHM HHMH, MOJXKHA 3a3Jajieriib 3HATH
3HAYCHHS €HIOTCHHUX 3MIHHUX.



CrpyktypHa popMa mMojelni B MpaBiil YaCTHHI MICTUTh MPU €HAOTCHHUX Ta
eK30reHHNX 3MIHHUX Koedimientn b, Ta @ (b; — xoedimieHT MpU eHIOTeHHIM
3MiHHIMA, @; - Koe(illeHT TpH €K30TNeHHId 3MIHHIM), SKI Ha3UBaIOThCS
CMpYKmypHumu Koeiuicnmamu modeni. Bci 3MiHHI y MoJielli BUPaXeHl Yy
BIIXWJICHHSAX BIJ] CEPEHbOTO PIBHs, TOOTO MiJ X PO3YMIEThCA x—X, a Mia y —
BIJIMOBITHO y —y. TOMY BUIbHUHN WIE€H Y KO)KHOMY PIBHSIHHI CUCTEMU BIJICYTHIH.

Buxopucranus MHK 17151 oniHiOBaHHS CTPYKTYpHUX KOe(iI[i€HTIB Mojeni
HaJa€ 3MILIEHHI OLIHKKA LUX KoedilieHTiB. Tomy 3a3BH4Yail JJIsl BU3HAUEHHS
CTPYKTYpPHHUX KOe(ilI€EHTIB MOJEN CTPYKTypHa (hopMa MOAEII NEPETBOPIOETHCA Y
36e0eny hopmy mooeni.

36eoena gpopma mooeni (3OM) npencrapisie cobOw cCUCTEMY JIHIMHUX
GbyHKIIIM €eHJOTeHHUX 3MIHHUX BiJ] €K30T€HHUX:

V=X 0 Xy F et Oy, X,
Vo =Cop "Xy +Cop Xy + a4 Cyy - X,

............................................... (9.2)

ne ¢; — koedimieHTu 3BeeH0T GOpMU MOETI.

9.2 Ilpobaema inenTudikanii. OuiHlOBaHHSI MapaMeTpiB CTPYKTYPHOI
MoaeJIi

[Tix gac mepeTBOpeHHs 3BeIeHOT (POPMHU MOJIEINI 10 CTPYKTYPHOI TOCIiTHUK
ctae miepes mpobsemoro inenTudikamii. [nenTudikaiis — me €IHICTh BIATOBITHOCTI
MDX 3BEJICHOIO Ta CTPYKTYPHOIO (hopMaMH MOJIEII.

3 mo3umii imeHTUu@iKamii CTPYKTYpHI MOJEN MOKIUBO TOJUIUTH Ha TPHU
BUJIH:

- TOYHO i1eHTU(DIKOBAHE;

- He i1eHTudIKOBaHE;

- TOHAJ iIeHTH(IKOBaHE.

Mopens TO4YHO imeHTH(}IKOBaHA, SKIIO BCl ii CTPYKTYypHiI KoedimieHTH
BH3HAYAIOThCSA OJIHOYACHO, 3a KoedillieHTaMHu 3BeleHOi (OpMH MOJeli, TOOTO
AKIIO YHUCJIO TapaMeTpiB CTPYKTYPHOI MOJENi JOPIBHIOE YHCIY MapameTpiB
3BeeHoi (opmu Moxeni. B TakoMy BUIanKy CTPYKTYpHI Koe(iieHTH MOjeni
OIIHIOIOTHCST Yepe3 MapamMeTpu 3BeleHoi (opMH MOAENI Ta MOJETh TOYHO
ineaTudikoBana. CTpyKTypHA MOJIENb

Y1 = bioy2 + a11X1 + aizxo,
Y2 = b1y + azxz + azsxs (9.3)

3 JBOMa C€HJAOTEHHMMH Ta TpbOMa €K30T€HHUMHU 3MIHHHUMU € TOYHO
ineHTudikoBaHa.



Mopenp He 11eHTU(]IKOBaHA, SKILIO YUCIO 3BEACHUX KOE(DIlIEHTIB MEHII
qyclia CTPYKTYPHHX KOE(IUIEHTIB, B PE3yJbTaTi CTPYKTYpHI KOe(]IIlEHTH HE
MOXYTh OyTH OIliHEH1 4yepe3 KoedimieHTu 3BeaeHoi ¢popmu moueni. CTpykTypHa
MO/I€JIb Y TOBHOMY BUIJISAII

y1 = biays + a11xy,
Y2 = ba1y1 + azxo, (9.4)

AKa CKJIAJIAa€ThCS 3 7 €HAOTEHHUX Ta 7 €K30I€HHUX 3MIHHHMX Y KOKHOMY PIBHSIHHI
CUCTEMH, 3aBXK/U HE ieHTU(]ikoBaHa.

Mogens noHas ieHTU(]IKOBaHA, SKIIO YUCIIO 3BEEHUX KOCPIIIEHTIB OLIBIIT
yucia CTPYKTypHHX KoedimieHTiB. B 1boMy BUMajky Ha OCHOB1 Koe(illi€eHTIB
3BeZIeHOT (opMM MOJIeNli MOXKHA OTpUMAaTH JBa abo0 OUIbII 3HAY€Hb OJIHOTO
CTPYKTypHOro KoediuieHta. B 1iif mMoneni 4uClIO CTPYKTYpHUX KOEQIIIEHTIB
MEHII 4YKciia KoediieHTiB 3BeaeH01 Gopmu. Tak, SKIIO0 B CTPYKTYpHIH Moeni
MOBHOT'O BUTJISITY

y1 = biays + a11xy,
Y2 = ba1y1 + azoxz, (9.5)

IPUITYCTUTH HYJILOB1 3HAUCHHS HE TUTBKH KOS(DIIIEHTIB @13 Ta d21, IK B MOJACII

y1 = biays + a11X1 + aioxz + aisxs,
Y2 = Da1y1 + aaixy + a2 x2 + azsxs, (9.6)

a1 ax =0, To cucTemMa piBHIHB CTaHE MOHAJ iMeHTH(]IKOBaHa:

y1 = bioy2 + a11Xa + axo,
Yo = Do1y1 + azsxs., 9.7)

CtpykTypHy (opMy CHUCTEMH OJHOYACHHUX EKOHOMETPUYHUX PIBHAHD
MO>KHA TOJIATH ¥ Y MAaTPUYHOMY BUTJIS]II:

AY:+ BX; = uy, (98)

ne A — HEBUPOPKCHA MATPHIIS HEBIIOMHX IMapaMeTpiB IPU SHAOTCHHUX 3MIHHUX
po3mipHocTi (k x k);

B — Marpuiis eHJoreHHUX 3MIHHUX po3MipHOCTI (k x 1);

Yt — BEeKTOp €K30Tr€HHUX 3MIHHHUX pO3MipHOCTI (m x 1);

Xt - BEKTOp BUIAJIKOBHX 3aJIMIIKIB po3MipHOCTi (k x 1).

Jlo cTtpykTypHOi OpMH CHCTEMH OJHOYACHHMX PIBHSAHbL MOXYTh YBIUTH
TaKoX 0ajaHCOBI PIBHSHHS a00 TOTOKHOCTI, SIKI BIJOMBAIOTH OajlaHCOBI 3B’ A3KU
MDK JC€SKUMHU 3MIHHUMH Ta OO’ €JHYIOTb PErpeciiiHi piBHSHHSI B CHUCTEMY.
XapakTepHOI O3HAKOIO IIMX MOJIENIE € Te, IO EeHJOreHHa 3MIHHA, Oyay4u



3aJIEKHOI0 B OJJHOMY 3 PIBHSHb CHUCTEMH, MOXE BIIIIPABaTH POJb HE3AJIEKHOI,
TOOTO MOSCHIOBAJIbHOI, 3MIHHOI B IHIIOMY PIBHSIHHI.

Cuctemy (9.8) MOXHa po3B’si3aTH BIIHOCHO €HAOTEHHHMX 3MIHHUX Y1t, Y2t
..., Ykt (IpUIlycKaemMo, 10 paHT cUCTeMHU AopiBHIOE t). Toi JgicTaHeMO 3BENEHY

bopmy:

Yir = raXae + ripXor + ...+ rygeXee + v
Yo = raXa+ g X2t + ...+ rae Xie + 0z, (9.9)

Yie = MaXu + heXo+ .o+ NaXie + ke

KoxHna eHgoreHHa 3MiHHA y 3BeeHIM (OpM1 MICTUTHCA JIMIIE B OJHOMY
PIBHSIHHI 1 3aJIEKUTh (KOJIM HE OpaTH /10 yBaru 3ajMIIKIB) TIIbKH Bl €K30I€HHUX
3MIHHUX. 3aidUIIKU Vi TYT € TIHIHHUMH QYHKIISIMH 3aJUIIKIB Ui, @ KoedilieHTu rj
- MHIAHUMU QYHKIISIMU KOe(DILIEHTIB CTPYKTYPHOI popMHu.

3Beneny Gopmy (9.9) y MaTpuuHOMY BHUIJISIII MOYKHA TIOJIATH TaK:

Yt AT+ B*Xt =A Us, (910)

abo
Yt = th + oy, (911)
e R =-A'B, vi= Alu;
R — mampuys koeghiyienmie 36edenoi hopmu pozmiprocmi (m x n);
Ut — BEKTOpP-CTOBIICIb, CKJIQJACHUW 3 JIHIMHMX KOMOIHAII BHITAJIKOBUX
3MIHHUX Ui, TIPUCYTHIX Y CTPYKTYpHi# (opMi piBHIHHS.

YacTMHHMM BUIAJIKOM CHCTEMHU OJHOYACHUX PIBHSAHb € PEeKypPCUBHI
cucmemu, B AKUX MaTpuisl A mapaMeTpiB €HIOTCHHHX 3MIHHUX Ma€ TPUKYTHHUM
BUTJISI, @ BUITAJIKOBI 3AJIUIIIKK HE KOPEITIOIOTH MIXK COOO0¥O.

He 3aBxmum Bci eneMeHTH MaTpullb mapameTpiB 4 Ta B MOXyTh OyTH
orfiHeH1. MOXIMBICTH iX OILIIHIOBaHHS OB’ s13aHa 3 IPOOJIEMOI0 1IeHTH(IKAITI].

Konu cucrema Taka, mo Bu3HaAYeHHS OyAb-SKOTO CTPYKTYPHOTO PiBHSHHS B
Hili HEMOJXKJIUBE, TO 1€ PIBHSHHA € HE 1IeHTU(DIKOBAHUM 1 HE MOKE OyTH OIlIHEHE
B3arami. SIKImo yMoB, SIKi IONyCKAarOTh OI[IHIOBaHHS, JIOCTaTHHO, aje W He OUIBII
TOTO, PIBHSHHS MOXXe OyTH CTporo ineHTu(ikoBaHe. | KO0 yMOB OuIbIIe, Hik
MOTPIOHO JIJIs1 OI[IHIOBAHHS PiBHSIHHS, MA€EMO HOTO HaAIICHTU(IKAIIIFO.

JIJist OIiHIOBaHHSI MMapaMeTPiB CUCTEMH OJHOYACHUX CTPYKTYPHUX PIBHSIHB
3acTOCOBYIOThH cnenianbHi Meroau (Meton 1 MHK, sikuii o1iHIOE OKpeMO KOXHE
PIBHSHHS CHUCTEMH, JyK€ YacTO NPHUBOJHUTH JO HEOOIPYHTOBAHUX OIIHOK).
HalinommpeHnimummu € 1BO- Ta TPUKPOKOBUI METOJT HAWMEHIITNX KBaIpaTiB.

HaninentudikoBaHi piBHSHHS OIIHIOIOTHCS 3a JIOMOMOTOI JBOKPOKOBOTO
MeToy HaiimeHux kBaaparis (2 MHK).

JIBokpokoBuii MeToa HaimeHmux kBaapaTiB (2 MHK) nictaB cBoo Ha3By
Ha Tii miactasi, 1o 1MHK TyT 3acTocoBy€eThCS HA JBOX eTamax.



Ha nepmwomy etani 3a gomomororo 1 MHK ouinroroTees mapamerpu
KOXHOTO perpeciiiHoro piBHSIHHS, 30KpeMa y 3BeAeH1i (opMi, TOOTO OLIHIOETHCA
3JIEKHICTh MK IEBHOIO €HJJOT€HHOIO 3MIHHOIO Ta BCIMA €K30r€HHUMHU 3MIHHUMH.

Ha gpyromy erami 1 MHK 3acTocoByeThcs il OLIHIOBaHHS MapaMeTpiB
perpeciiHuX piBHSIHB Y CTPYKTYPHIN (opMi, aje y NMpaBy YaCTUHY TAKUX PIBHAHB
BKJIIOYAIOTBCS PO3PAXYHKOBl 3HAYEHHS €HAOTE€HHUX 3MIHHUX, WLIO0 JO3BOJISIE
3BUIBHUTHCS BiJl 3aJIEKHOCT1 MOSICHIOIOUMX 3MIHHUX Ta CTOXACTHYHOI CKJIaJ0BOi.
Sk111o Takoi 3aJ€KHOCT1 HEeMae, TO JJIsl OIIHIOBAHHS MapaMeTpiB MOJIeN1 TOLUUIBHO
3actocoByBaTu Metos 1 MHK.

dopmanizoBaHo HpoueAypy ouiHioBaHHs napametpis 2 MHK onumemo y
BUTJISAJII QJITOPUTMY.

1. TlepeBipsieTbcs KOXHE PIBHSHHS MOJIENl Ha 1A€HTU(IKOBAHICTh. AKIIO
PIBHSIHHSL TOYHO ineHTU(]IKOBaHI a00 HaaiieHTH(IKOBaHI, TO MJi OI[IHIOBaHHS
napaMmeTpiB KOKHOTO 3 HUX MOKHa BUKOPHUCTATH ONEPaTop OLIHIOBAHHS:

-1
nxXx X' xy o vx | [nxxx)'x'y

= , , : . (9.12)
X1 X, X Y

Q> &>

2. 3Haxo/KeHHS 3100yTKYy MaTpullb MOTOYHUX E€HJOTC€HHUX 3MIHHHX, SKi
MICTATBCS y TIPaB1 YACTHHI MOJIEJI1, TO MAaTPHI[l BCiX €K30T€HHUX 3MIHHUX MOJIEJII,
T06TO Y'1X.

3. O6uncnenns matpuni X' X i 3HaxomxeHHs obepHenoi matpui (X' X)L,

4. BusnaueHHs 100yTKy X'Y1 MaTpHIlh yCiX €K30T€HHHX 1 BCiX €HJOreHHNX
3MIHHHUX y MpaBiii YaCTHHI MOJIEII.

5. 3naxomkenHs 3700yTky Y'1 X (X'X) X'Y ;matpuiip, ki 3100yTo Ha KpoKax
2,3, 4.

6. Busnauenns n00ytky Y'1X MaTpullp €HIOT€HHHX 3MIiHHHMX y IIpaBiif
JaCTUHI MOJIEJI 1 €K30T¢HHUX 3MIHHUX, SIKI BHECEHI JI0 JJAHOTO PiBHSIHHS.

7. 3Haxo/KeHHsT T00yTKYy XY 1 MaTpuIlb €K30T€HHUX 3MIHHUX, K1 BXOJSATh
y JlaHe PIBHSAHHS, 1 CHIOTCHHUX 3MIHHUX MPABOi YACTHHU CUCTEMH PiBHSHb.

8. BusnadenHs n00yTKy Y'1Xi MAaTpuilb €K30T€HHHX 3MiHHHX JaHOTO
PIBHSHHSI.

9. 3Hax0/KEHHS MaTpHIli, 0OCPHEHOT /10 OJIOYHOI:

-1
YIX(X X)X Y, Y1 X1
Qs = (9.13)

X1Y; XX



10. BuznaueHHs1 7OOYTKY MaTpHIlh XY, ne X' — MaTpullsi BCIX €HJAOTCHHHUX
3MIHHUX MOJENi, Y1 — BEKTOp 3aJieKHOI €HJIOT€HHOi 3MIHHOI JIIBOi YacTHUHU
PIBHSHHSL.

11. 3naxoKeHHs 100yTKY MaTpUIlb:

0, =Y, X, X (X X)X Y,. (9.14)

12. BuzHaueHHs napameTpiB MOJIEII:

N~ : (9.15)
13. OOuunciaeHHsa s-1 3aJIE’)KHOT €HIOTE€HHOI 3MIHHOI Ha OCHOB1 3HAWIEHUX
napameTpiB as 1 bs:
Ys = asY1 + bsXu. (9.16)
14. O6uucIeHHs] BEKTOpA 3aIHUIIKIB B S-MY PIBHSIHHI CUCTEMU:
Us = Ys- Y. (9.17)
15. BuzHauenHs qucnepcii 3auIIKiB JJ1s1 KOKHOTO PIBHSHHS:

2 1 '

6l = — Ul
Us n-k-m+l1 > (9.18)

16. 3Haxo0/KEHHS] MaTPHIll KOBapiallii JjIs mapaMeTpiB KOXKHOTO PiBHSHHS:

S|_ 2 A1
asy var N —GUSQS _ (9.19)
ds

17. 3naxoKeHHs CTaHAapTHOT TOXUOKHY MapaMeTpiB 1 BUBHAUCHHS
JOBIPYUX THTEPBAIIB:

VAN
a

S |7 4/Cu Qs (9.20)
b



A AN

a— f(a)S <a<fa+ f(a)S : (921)

A

A
b—t(a)S§b§b+ f(a)S ) (922)

?

° 3anuTaHHA IS caMolepeBipKU 3HAHb

1. SIki eKOHOMETpHUYHI MOJENl Ha3UBAKOTHCA CHUCTEMOI OJHOYACHHUX
CTPYKTYPHHX PiBHSHb?

2. JlaWiTe TMOHATTS €HIOTCHHMM Ta €K30T€HHUM 3MIHHMM. B 4omy mojsrae
iX OCHOBHA pi3HHIIA?

3. Ski dbopmu Moxe mpuiMaTh cUcTeMa OJHOYAcHUX piBHsAHb? Hanaiite
XapaKTEPUCTUKY KOXKHIN 13 HUX.

4. 3anuiniTe B 3arajlbHOMY BUIJISIII CTPYKTYPHY (OpMY MOJIEIl Ha OCHOBI
OJIHOYACHUX PIBHSHb.

5. o o3nauae 3BeaeHa popma mojeni? Sk ii ogepxxaru?

6. B sxoMmy BHIIaJKy CHCTEMH OJHOYACHUX PIBHSIHb € PEKYPCUBHUMH
cucTeMaMu?

7. JlaliTe BU3HAYEHHS PEKYPCHUBHUX CHUCTEM 1 3aIUIIITh MOJEIb HA OCHOBI
PEKYPCUBHOT CUCTEMH.

8. 3a sSxkuX yMOB PIBHAHHS MOXYTh OyTH CTporo ifaeHTH(]iKOBaHE Ta
noHagiieHTU(iKOBaHE?

9. Slka cucreMa piBHSHb Ha3UBAETHCS TOYHO 1ICHTH(IKOBAHOIO?

10. SIka cucrema piBHSHb Ha3UBAETHCS HAIICHTU(PIKOBAHOIO?

11. SIxa ymoBa 171eHTH()1KOBAHOCTI CUCTEMH PIBHSHB?

12. 3acTocyBaHHs SIKOTO METOAY BUKOPUCTOBYIOTH TIpU OIIHIOBaHHI
napaMeTpiB CUCTEMHU OJIHOYACHUX CTPYKTYPHHUX PIBHSHB?

13. OxapakTepusylTe aaropuT™M TMPOIEAYpPH  OIIHIOBAHHS TapameTpiB
CUCTEMU OJIHOYACHHUX CTPYKTYPHUX PIBHSHb.

14. Ha ocHOBI KOO METOJy MOXHa OI[IHUTH TapaMeTpyd MOJAEII, SKIIO
BOHA CKJIQJAE€THCS 13 CUCTEMU PEKYPCUBHHX PIBHSHb?

15. Slkmif MeTon OIIHKM TapaMeTpiB MOXHAa 3aCTOCYBaTH, KOJH BCi
PIBHSIHHS MOJIEJIi € TOYHO IIeHTH(IKOBAHUMH?

16. Ha ocHOBI SKOTO METOJy MOXHa OIIIHUTH IMMapaMeTpu MOJENi, SKIIO
BOHA Ma€ HATiICHTU(IKOBaHI PIBHSIHHS?

17. UYn MoXHa BHKOHYBAaTH OIIIHKY MapaMmeTpiB MOJEII OKPEMO I TPYIH
TOYHO 1ICHTH(IKOBAHUX 1 HAJ i1eHTH()IKOBAaHUX PIBHSIHB?
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