3. KopeasiniiiHuii Ta perpeciiHii aHaJIi3
3.1 Buau 3B ’3KiB MiK IBHIIIAMHU

CyuacHa HayKa I'pYHTYEThCSl Ha JOMYILIEHHI MpO Te, 110 BCl SBUILA Y NPUPOJL Ta
CYCHIJILCTBI MOB’s13aH1 Mk c00010. TOMy NMPaKTUYHO BaXKJIMBUM € 3aBJIaHHS KIJIBKICHOT'O
BHUMIPIOBAHHS LIUX 3B’S3KIB Ta MOOYJOBH iX MaTeMaTHUYHUX MOJEJEH, 10 T03BOJISIIOTH
NPOrHO3yBaTH BIUIMB OJHOTO (akTtopy Ha iHII. HeMoXXJIMBO KepyBaTH MpolEcamu,
MPOTHO3YBAaTU iX PO3BUTOK O€3 BUBYCHHS XapakTepy Ta UIUIBHOCTI 3B S3KIB MiX
¢dakTopamu, 1110 BIUIMBAIOTH HA HUX.

[Ipu BUBYEHHI PI3HUX MPUPOJHUX Ta CYCHUIBHUX MPOIECIB MU BUOKPEMITIOEMO Y
HUX OCHOBHI (PAaKTOpH, IIO BIUIMBAIOTH HA iX PO3BUTOK. Y CTATUCTHUIN (aKTOpH, IO
00YMOBIIIOIOTh 3MIHY 1HIIUX, TTOB’S3aHUX 3 HUMU (PaKTOPIB, HA3UBAIOTh (HAKMOPHUMU
o3Hakamu, (HaKTOpH, L0 3MIHIOIOTHCS MiJl BIUTUBOM (DAKTOPHUX O3HAK, HA3WBAIOThH
DPe3VIbMaAmuSHUMU O3HAKAMU.

Po3pi3HsitoTb  JaBa  TUNM  3B’S3KIB:  (PYHKIIIOHAJIBHI Ta  CTOXACTHUYHI.
DynkyionanbHum Ha3UBAIOTh TAKUH 3B’ SI30K, IPU IKOMY KOKHOMY 3HAYEHHIO (DaKTOPHOI
O3HaKH a00 BIOPSAKOBAHOMY HAa0Opy 3HauY€Hb (DAKTOPHUX O3HAK 32 JIEIKUM MPABUIIOM
CTaBJIATh y BIAMOBIAHICTh OJIHE 3HAYEHHS PE3yJbTATUBHOI O3HAKU. DYHKIIOHATHLHUN
3B’SI30K MOHA TI0JIaTH y MaTeMaTHIHIA Gopmi:

y=1f(x) (3.1)
abo
y=f(xl,x2,...,xn). (3.2)

®dopwmyna (3.1) — e moaenb ogHOGAKTOPHOI (DYHKITIOHATLHOT 3aJIEKHOCTI, KOJIU
pe3yJbTaTUBHA O3HaKa 3MIHIOETHCS IMiJl BIUTMBOM JIMINE OJHI€i (paKTOPHOI O3HAKH.
@®opmyna (3.2) — ue moaenb OaratoakTOpHOI (PYHKIIOHATBHOI 3aleXHOCTI. TyT

KOXXHOMY BIIOPSIIKOBAaHOMY HA0OpY 7 (aKTOPHUX O3HAK (xl,xz,...,xn) BIJIMIOBIJIA€ €/IMHE

3HAaYeHHS Pe3yJIbTATUBHOI O3HAKH ).

[Ipy QyHKUIIOHANBHINA 3aJIEKHOCTI BIOMUNM MOBHUM Habip QakTopiB, 10
BU3HAYAIOTh 3HAYCHHS PE3yJIHTATHBHOI O3HAKH, Ta MEXAHI3M iX BIUIMBY, 3alUCAHUN Y
BUTJISIII KOHKPETHOTO piBHSAHHS. Mojiens 6aratodakTopHOi GyHKIIIOHAIBHOT 3aJIEKHOCTI
MO’HA YTOYHIOBATH, J0JIal0Ur 710 Hel HOBI (DAKTOPHI O3HAKH.

VY Monensx 3ai1exHOCTEN y BUTIISAA1 (DYHKITIOHATIBHUX 3B’ 3K1B HE BPAXOBYIOTH JIi10
BUMaAKOBUX (hakTopiB. KpiM Toro, y 0aratbox BUIIaJIKaX HaM HEBIJIOMI BC1 (paKTOpH, 1110
BIUTMBAIOTh HAa 3HAYCHHS pe3yJbTaTUBHOTO (akTopy, a BimoMi (HaKTOPU HYACTO



BUMIPIOIOTh 3 TOXMOKaMM. Y BCIX IIUX BHUIIQJKaX BUHUKAE HEBU3HAYEHICTb 1 IS
JOCTIIKEHHS B3a€MO3B’I3KIB MIXK SIBUIIIAMH BUKOPUCTOBYIOTh CTATUCTHYHI MOJIEI.

Cmamucmuynuii 36 130K — 11€ 3B’ 430K MK (pakTOpaMu, Mpu IKOMY 3MiH1 3HAYEHHS
(bakTOpHOT O3HAKM BIANOBIJAE 3MiHA 3aKOHY pO3MOAUTY PE3yJbTaTUBHOI O3HAKH.
3HaueHHS pPe3yJbTaTUBHOI O3HAKHU y IIbOMY BUIAJKy HE MOYKHA BKa3aTH TOYHO, a JIUIIIE
3 TIEBHOIO WMOBIpPHICTIO. Pi3H1 3HaUeHHS pe3yJIbTATUBHOI O3HAKU — II€ peaizallii AesKoi
BUITA/IKOBOI BEJTMYMHM. Y 3arajJbHOMY BHUIIAJKy MOJEIh CTATUCTUYHOTO 3B’ SI3KY MOXKHA
3aMyucaTv y BUTIISIIL

j;:f(xl’x2’°'°’xn)+Af(Axl’Ax2’“"Axn)+E(ZI’ZZ"'°’Zm)' (33)

VY ¢popmyni (3.3) x,x,,...,x, — BpaxoBaHl (pakTOpH1 O3HaKH, Ax,,Ax,,..,Ax, —

n

OXUOKH iX BuMiproBaHHs, Af — noxuOka Mojeni, 00yMoBieHa X HasBHICTIO, Z,,Z,,...,Z,,

— HeBpaxoBaHi (akTopu, £ — noxubka Mozeni, 00yMOBJI€Ha HAsIBHICTIO HEBPAXOBaHUX
bakTopiB, ¥ — pO3paxyHKOBE (TEOPETUYUHE) 3HAYCHHS PE3YIbTATUBHOT O3HAKH.

OkpeMHM BHITIQJIKOM CTaTUCTUYHOTO 3B’SI3KY € KOpenAYiuHUuU 38 A30K, 3a
HAsSIBHOCTI SIKOTO BCl B3a€MOIIOB’s3aH1 (D)aKTOpW € BUMAJKOBUMH BenuunHamu. [Ipu
KOPEJSILIHOMY 3B’SI3KY Y 3aJIEKHOCTI B1J] 3M1HU (DaKTOPHOI O3HAKHU UM BIIOPSAKOBAHOTO
HaOOpy PaKTOPHHUX O3HAK 3MIHIOETHCS CEPETHE 3HAYEHHS PE3YJIbTATUBHOI O3HAKHU.
[Ipyn pocaipKeHH] KOPETALIMHUX 3aJIeKHOCTEH MOTPIOHO BUPIMIWTHA HACTYIHI
3aBJAHHS:
1) momepenHiit aHATI3 BIACTUBOCTEH 00’ €KTa MOJIEITIOBAHHS,
2) Bu3HaueHHsS (aKTy HASBHOCTI KOPESALIMHOrO 3B’SI3Ky, Horo Qopmu Ta
Hanpsmy;

3) BUMIpPIOBaHHS HIIJILHOCTI 3B’ 513Ky MK (DaKTOpamu;

4) noOynoBa MareMaTUYHOI MOJENl 3B 3Ky Yy BUIJISIAI PIBHSHHS, IO IOB’SA3Yy€
(bakTOpHi Ta pe3yJbTaTUBHY O3HAKH;

5) ouiHKa aJleKBaTHOCTI OTPUMAHOI MOJIEN! Ta 11 3MICTOBHA IHTEpIIpETALlis.

VY 3ayexxHOCTI Bifl HampsAMy il pO3PI3HAIOTH MpsMi Ta oOepHEHI 3B s3KU. 3a
HAsIBHOCTI npsAMo20 368 3Ky 31 301IbIICHHSAM (PaKTOPHOT O3HAKH pe3yJIbTATHBHA O3HAaKa
TaKOK 30UIBIIYETHCS, MPU 3MEHIIEHH] (PaKTOPHOI O3HAKM — 3MEHIIyeThCA. SKII0
30UTbIIEHHS (PAKTOPHOI O3HAKU CYNPOBOKYETHCS 3MEHIICHHSM pe3yJbTaTUBHOI
03HAKH, MAEMO 0OEpHEeHUll 38 SI30K.

¥V 3anexHOCTI BiA BUIIISIAY (POPMYIIH, 1110 BCTAHOBIIIOE 3B’ 30K MK (DaKTOPHUMU
Ta PE3yJbTAaTUBHOI O3HAKAMU, PO3PI3HAIOTH JiHilHI ma HeniHiuxi 3B s3ku. JliHiiiHA
3QJIEKHICTh MK (PAKTOPHOIO O3HAKOIO X Ta PE3yJbTATUBHOIO O3HAKOKO ) Ma€ BUIJISAJ
y=ax+b,iirpadikoM € mpsama. Skmio hakTOpHUX 03HAK KiJIbKA, TO JIiHIHHA 3aJICKHICTh

Ma€ BUIBL: Y = a,X, + a,X, +....+a, X, . [HIIl TUIIK 3B’A3KIB € HEJTIHIMHUMU.

3a KUIbKICTIO (PAaKTOpIB, IO BILUIMBAIOTh HA PE3YyJIbTATUBHY O3HAKY, PO3PI3HSIIOTH
oonogpaxmopri ma bacamoghaxmopHi 36 ‘s3ku. OMHOPAKTOPHI1 3B’ A3KH HA3UBAIOTH TAKOX
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napHuMu. Skimo 3B’s130k OararodakTopHUi, TO BCl (hakTOpuU IiIOTh OJHOYACHO 1 Y
B3a€MO3B’SI3KY.

[Ipu pocnipkeHH1 CTaTUCTUYHUX B3a€MO3B’SI3KIB 3aCTOCOBYIOTH CITIBCTABJICHHS
3Ha4YeHb (AKTOPIB Ta pE3yJbTaTUBHOI O3HAKU, METOJ AHAJITUYHUX TIPYIyBaHb,
KOpEJAIIMHNN aHai3, perpeciiHuii aHali3 Ta HermapaMeTpyuuHi MeTou. HalnpocTimum
CriocoOOM BHSIBJICHHSI HASIBHOCTI 3B’ SI3KY € CHIBCMABNEHHS 3HAYEHb aKmMOpHOI 03HAKU
ma Bi0N0GIOHUX IM 3HAYEeHb pe3yIbMmamueHoi 03Haku. 3Ha4YeHHS (HAKTOPHOI O3HAKU
3aMHUCYIOTh y TOPAIKY 3pOCTaHHA Ta aHANI3YIOTh XapakTep 3MiHH BiJIMOBIIHUX 3HAYEHb
pe3yNbTaTUBHOI O3HaKW. HemomikoM Takoro mMigXoAy € HEMOXKIUBICTh 3HAXOKEHHS
KUIBKICHOT MIPH 3B’A3KY M1 JaHUMH (paKTOpamu.

CratucTUYHUN 3B’SI30K MPOSIBISETHCA OLIBII YITKO, SIKIIO JIJIi MOTO BUBYEHHS
3aCTOCYBaTU aHANIMU4YHe 2pYny6aHHs OJUHULB CYKYNHOCTI, [0 BHBYA€THCS, Ha
POMIKKH Y BIJIMOBIAHOCTI 31 3pOCTaHHAM (PAaKTOPHOT 03HAKH 1 JJIs1 KOSKHOI TPYITH 3HAUTH
BINOBIJIHE CEPEJIHE 3HAYEHHsS  pe3yJbTaTUBHOI O3HakW. [lOpiBHAHHS  3MIH
pe3yIbTaTUBHOI Ta (PAKTOPHOI O3HAK MPHU AHAJITUYHOMY I'PYIyBaHHI JAa€ MOKJIUBICTb
BCTAHOBUTH HAMpsSM Ta IMIUIBHICTh 3B’SI3KYy MK HHUMH, aj€ HE J03BOJISI€ BU3HAYUTH
(opMyiy, IO BCTAHOBIIIOE 3B’ 130K MK (PaKTOpaMH Ta pe3yabTaToOM ix Aii.

Jlo 3amau kopenayitino2o ananizy BITHOCATh KUIbKICHE BUMIPIOBAHHS IIIJILHOCTEN
3B’SI3Ky MDK (DaKTOpHUMM Ta pe3yJjbTaTUBHOIO O3HAKaMH, BU3HAYEHHS HEBIAOMHX
3B’SI3KIB Ta OLIIHKY (PaKTOPIB, 110 HANOIbIIIE BIUTMBAIOTh HA PE3YJIbTATUBHY O3HAKY.

Mertoto peepeciiinoco ananizy € 3HaXOJKEHHS aHATITUYHOTO BUpasy (popMyin),
10 BCTAHOBITIOE 3B’ 30K MK ()aKTOPHUMHU Ta Pe3yJIbTaTUBHOIO 03HAKOI0. Bu3HauaeThCs
TaKOXX CTYINHb BIUIMBY (DAKTOPHUX O3HAK HA pe3yJIbTaTUBHY 03HaKy. Perpeciitni mozeni
MO>KHA BUKOPHCTOBYBATHU JJIsl MPOTHO3YBAHHS 3HaY€Hb PE3yJIbTATUBHOI O3HAKHU.

3 10MOMOTOI0 HEeMapaMeTPUUHHUX METO/I1B BCTAHOBIIOIOTH 3B’ SI30K MIXK SIKICHUMU
(aTpuOYTUBHUMHU ) O3HAKAMH.

3.2 OnHopakTOpHM JiHIHHNH KOPeIsiMiiHU Ta perpeciiHnii aHaJi3

Meronuka 3acTocyBaHHSI OJHO()AKTOPHOI (IMapHO1) JIIHIMHOI KOPEJSILIl 103BOJIsAE
BU3HAYMUTH HASIBHICTH BIUIMBY OJIHI€T (PAKTOPHOI O3HAKW HA PE3yJbTATUBHY O3HAKY, JJIS
SAKOTO MOKHA MOOYJyBaTW MOJEINb 3B’SI3Ky MK LIMMH O3HaKaMH y BUIJISIAL JIIHIMHOI
¢yukuii. Kpim Toro, y 6aratbox BUNajkax HEJMIHIIHI MOJEI1 MOKHA 3BE€CTH JI0 JT1HIAHOI
GyHKIT nUIsIXoM JiorapudMyBaHHS a00 3aMiHM 3MIHHOI.

Ilepen moOyaoBOIO JMIHIAHOI MOJENI B3a€EMO3B’SI3KYy MIDXK JBOMa (pakTopamu
JOIIJILHO TEPEKOHATHUCS Y HAsBHOCTI MK HHUMHU JIiHIAHOTO 3B’s3Ky. s 1bOro
BU3HAYAIOTh KOE(DIIiEHT Kopensaiii MK (PakTOpHOI Ta Pe3yIbTaTUBHOIO O3HAKAMH.
Posrnsaemo o0uuciaeHHs HOro CTaTUCTUYHOT OI[IHKH.

Hexait MU MaeMO CTaTUCTUYHHMI MaTepiall BIIHOCHO CIOCTEPEXKEHb 3a JNECSIKUMU
JBOMA SIBUILAMHU. 3a pe3yJibTaTaMU LUX CHOCTEPEk EHb NOTPIOHO NMOOYAYyBaTH JIIHIHHY
0THO(PAKTOPHY MOJENb 1 KIJIBKICHO OI[IHUTH HIIIIbHICTh B3a€EMO3B’SI3Ky MK SIBUIIIAMH,
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1110 BUBYaOThC. CYKYIMHOCTI pe3yJIbTaTiB CIIOCTEPEKEHb 32 HUMU OyZeMO PO3TIIsiIaTH
AK CYKyIOHOCTI 3HayeHb BHHNaAKOBUX BedMuuH X (JakrtopHOi o03HaKu) Ta Y
(pe3ynbpTaTuBHOI O3HakW). Hexall 3HadeHHA crHocTepekeHb (akTopHOi O3HaKU X
JOOPIBHIOKOTh  X;,X,,...,X,, @ BIANOBIIHI IM 3HA4YEHHsS pPE3yJbTaTUBHOI O3HAKU —

no

Vs Vasewrsy, . OIIHKA Koe(ILI€HTa KOpEALil MK ()AaKTOPHOIO Ta pPEe3yIbTaTUBHOIO

O3HaKaMHM 31HCHIOETHCA 32 (OPMYIIOI0

ro=—> (3.4)

ne k., — Koperayiunuti MOMEHT ab0 Kosapiayis MK (PAKTOPHOIO Ta PE3YJILTATUBHOIO

O3HaKaMu,

ko= . (3.5)

X,y — Cepe/Hl 3HauCHHs O3HaK X Ta Y,

x="ll— y=il (3.6)

o)

x?

(3.7)

®opmynu (3.5) Ta (3.7) BUKOPUCTOBYIOTH, SIKIIO KIJTBKICTH cIOCTEpexkeHb 1 > 30 .
SAxuro 7 <30, To y nux popmynax y 3HaMEHHHUKaX # 3aMIiHIOIOTh Ha n—1.

Mo>xHa HOBECTH, 110 ‘rxy‘ <1, mpuuomy 9uM OIMKYUM € |r. | JO OJWHHMII, TUM

xy
TICHIIINM € JIIHIHHUN 3B’s130K MDK (pakTopamu X Ta Y. JIiHIHHUN 3B’SI30K BBa)KA€THCS
BCTaHOBJICHUM, SKIIIO BUKOHY€ETHCS HEPIBHICTD

‘rxy‘ 230(rxy), (3.8)



ae a(rxy) — CTaHJapTHE BIAXWIEHHA KoediuieHTa kopemsanii. Lleil mokasHuK

BU3HAYA€THCS 32 GOPMYJIOL0:

ST (3.9)

Skmo kinpKicTh cnoctepexkedb n < 30, To oTpuMaHui KoeQIilIEHT KOpemsiii
NEepEeBIPSIOTh HA ICTOTHICTh 3 JIONIOMOT0t0 f-KpuTepiro. CrioyaTky 3HaXOIATh (pakTHUUHE
3HAQYEHHS {-KPUTEPIIO 32 POPMYJIIOIO

¢, =lwll = (3.10)

Jlani 3HaX0AITh TAOTUYHE 3HAYEHHSI /-KPUTEPIIO 33 BXITHUMU JaHUMU Vv =1 —2 Ta
piBHEM 3HauyniocTi ¢ (3BuyaiiHO BuOuparTh o =0,05). Akmo ¢ >t TO

aKm. mabén. >
PO3paxoBaHUM KOC(IIIEHT KOPEIALii BBAXKalOTh ICTOTHUM 3 UMOBIpHICTIO 95%, TOOTO Ha
HOTO OCHOBI MOXKHA MPUHAMATHU PINMICHHS I0JI0 HASBHOCTI YW BIACYTHOCTI JIIHIHHOTO
3B’SI3Ky MIXK (paKkTopamu.

KBazapar koedilieHTy Kopemsiii Ha3uBAIOTh Koediyicumom demepminayii. Yioro
MOHa 3aCTOCOBYBaTH JUIi BHUMIPIOBaHHS IMIJIBHOCTI HE JIMINE JIHIMHUX, ajle WU
HeiHIfHKX 3a1exHocTeil. Foro 4acTo BUMipIOIOTH y IPOLCHTAX.

k1o, BUXOASYM 3 PO3PAXOBAHOTO 3HAYCHHS KOC(DIIIEHTY KOpElsii, Mu
BCTAHOBUJIM HASIBHICTh JIIHIIHOT 3a1€KHOCTI MK (pakTopamu X Ta Y, To 1ani BU3HA4YaEMO
BUTJISA]T 111€1 3a71€KHOCTI. PIBHSIHHS mapHO1 JIIHIMHOT perpecii Mae BUTIIS!

jjlzaxl+b’ i:1927"'9n' (3.11)

Tyt x, — pe3yabTatu croctepexeHb (pakTOpHOI O3HAKM X, y, — pO3paxoBaHi 3a

perpeciiHol0 MOJEUII0 (TEOPETUYHl) 3HAYECHHS pe3yJbTaTUBHOI O3HAKU, @ Ta b —
napamMeTpu perpecii, siki motpioHo Bu3HauuTH. [lapamerp a y piBHsHHI perpecii (3.11)
MOKa3ye, Ha CKUIbKH OJMHUIIb Y CEPEIHbOMY 3MIHUTHCS Pe3yJIbTaTUBHA O3HAKA, SKIIO
(akTOopHa O3HAaKa 3MIHUTHCS Ha OJHY OJUHHUIIIO ii BuMiproBaHHs. lleit mapameTtp
HA3UBAIOTh TaKOXK Koegiyicnmom peepecii. Ilpu a > 0 y piBHsHHI (3.11) 3B'130K MiX
daktopamu € nipsmuM, npu a < 0 — obepuenuM. [lapamerpu a Ta b MOXHA 3HANTH
METOJIOM HalMEHIIUX KBaApaTiB 3a (opMyJiaMH, AHAIOTIYHUMHU A0 GOpMyN s
BU3HAYEHHSI KOE(QIIIEHTIB MOJEl JIHIHHOTO TPEeHAY, PO3TJIAHYTHX TNpPH BHBYEHHI
YaCOBUX PSB!



”inyi - inzyi
=l

S Bl p=Y—ax. (3.12)

= —,
n n
2
nE X; —(E xl.j
i=1 i=1

a

Hpuxnanx 3.1. ¥V tabnuii HaBeJAEHO JaHi MPO KpaAiKKKW BOTHEMAaJIbHOI 30poi y
JEAKOMY MICTI Ta IPO KUIBbKICTh 3JIOYMHIB, BUMHEHUX 3 ii 3acTocyBaHHsM, [100ynyBaTu
JHIMHY perpeciiHy MOJeIb B3aEMO3B’ 13Ky MK ITUMH (paKTOPaMH.

Taoauus 3.1. [[lunamika KpajiKoK BOTHENAIBHOT 30p0oi Ta 3JI0YMHIB, BUNHCHHX 3
il 3actocyBanHsiM y 2016-2021 pp.

Pix 2016 | 2017|2018 |2019 |2020 |2021
Kpanixku 773 | 1138 1396 | 1352 | 1336 | 1130
BOTHENaJIbHO1

30poi, X

3710YMHHA, BUMHEH] 4481 | 8873 | 19154 | 18059 | 12160 | 9549
3 3aCTOCYBaHHSIM
BOTHEMNAJIbHOI 30poi, ¥

Hexaif X — KUIBKICTh KPaJi’KOK BOTHENAIbHOI 30p0i, Y — KUIBKICTH 3JI0YMHIB,
BUMHEHUX 3 ii 3acTocyBaHHAM. Po3ramyemo nani tabmumi 3.1 y mopsiKy 3pOCTaHHs
dakTopy X. OTpumaemo Taduito 3.2.

Tadoauusa 3.2. Kpanixkku BorsenainbHoi 30poi X Ta 3/10YMHM, BUMHEHI 3 1l
3actocyBaHHsM Yy 2016-2021 pp., po3TaiioBaHi y NOpsSaKy 3pocTaHHs dakTopy X.

Kpanixku 773 | 1130|1138 | 1336 | 1352 | 1396
BOTHENAJIbHOI
30poi, X
3710YMHH, BUMHEH] 4481 | 9549 | 8873 | 12160 | 18059 | 19154
3 3aCTOCYBaHHIM
BOTHEMNAJIbHOI 30poi, ¥

3 tabmuii 3.2 BUAHO, IO 31 3pOCTaHHAM (pakTopHOI 03HAKU X pe3ysbTaTHBHA
O3HaKa Y TakoX B OCHOBHOMY 3pOcCTae€, 3a BUHATKOM 2017 p., Koau npu 3pocTaHHl X
dakTop Y 3MeHmmMBcA. 3’ACYy€MO UM MOKHA JUIsl MOJEIIOBAHHS B3a€MO3B’SI3KYy MIXK
dakTopamu X Ta Y BUKOpPUCTATH MOJEIb JIiHIAHOI perpecii. s 1mporo mepeBipumo
HasIBHICTh KOpensiii Mk (akrtopamu, TOOTO po3paxyeMo KOe(]illleHT Kopemndiii 3a
dbopmynamu (3.4)-(3.7). Tyr n =6,



6
D x,=7125, Zy 72276, x—%:1187,5, y=@=12046,

i=1 i=1
_)2
_ /2701551,5 _232.4,

o, =
)2
8
o - :\/1,6022498 10 36608,
i( %)(»-7)
X = XNV~ Y k
- :5924419:118483,8’rx _ k, _ 11848836 00
» 6—1 5 " 6.0, 232,4-5660,8

3naliaenuii koedirieHT Kopesiii € 6m3bkuM 10 1. [TepeBipuMo Horo iCTOTHICTS,
JUTSI IIBOTO pO3paxyeMo (paKTUYHE 3HAYCHHS {-KPUTEPItO:

_ ‘rxy‘\/n—Z _ 0,9-/4
daxm. \/1 _ rxzy \/1 _(0,9)2

3HaiieMo TabauyHe 3HaYCHHSI (-KPUTEPIto MpU v =1 — 2 =4 Ta piBHIO 3HAYYI[OCTI
a=0,05: 1, =278, ty,0 >l - KoebilienT xopensiii € icroTHuM. OCKUIBKU BiH

=4,13.

t

nopiBHio€e 0,9, TOOTO OMMU3BKUN 10 OJMHUII, MOKHA MPUNHATH TIMOTE3Y PO HASIBHICTD

JHINHOT KopessIii Mixk ¢akTopamu X ta Y.
[ToOymyemo NiHIMHY perpeciiiny Mojaens y = ax + b . Bukopucrasumm naHi TabauIi

3.2, 3a popmynamu (3.12) 3HaX0aUuMO KoedIlieHTH a Ta b:

x,=7125, Zy 72276, Zny =5,149665 - 10°,

i=1 i=1 i=1

4 14

Xy, =91752169, any 5,5051301-10° Zx =8731089,

i=1 i=1

6 6 \?
nY x’ =52386534, (le.j =50765625.

i=1 i=1

Il
—

nzxy, ;xlzl:yz 5,5051301.108—5,149665'108_219

52386534 —50765625
anf —~ (inj
i=1 i=1

b=y —ax =12046-21,9-1187,5=-13960,3.
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Takum urHOM, PIBHAHHSA JIHINHOI perpecii Mae BUTIISL:

5. =21,9x, —13960,3.

BuxopuctoBytoun 1e piBHSHHS Ta daHi TaOmuii 3.2, 3HaAXOAMMO TEOPETHYHI
3HAYEHHs ), pe3yJIbTaTUBHOI O3HAKY Y, HanpuKiIax i x, = 773 MaeMo:

¥, =219-773-13960,3 ~ 2968.

HaiinpocTinty omiHKy SKOCTI OTpHUMAaHOI JiHIHHOI MOJAENTl MOXHAa OTPUMATH,
pO3paxyBaBIIM CEPEIHIO BIIHOCHY MNOXMOKYy ampokcumarii. Jlani ams po3paxyHKy
HaBezeH1 y Tabmui 3.3.

Tabauus 3.3. [lani 1y po3paxyHKy cepeaHbOI BITHOCHOI MOXUOKU anmpOoKCUMAITii

X | Y vl |r-7
773 | 4481 | 2968 | 1513
1130 | 9549 | 10787 | 1238
1138 | 8873 | 10962 | 2089
1336 | 12160 | 15298 | 3138
1352 | 18059 | 15649 | 2410
1396 | 19154 | 16612 | 2542

Z‘yi_}i

' = 12930
CepenHst BigHOCHA OXHOKA arpokcuMartii 4 == —

o 72276
Zy i
i=1
Binxunennss ¢akTUYHMX 3HAY€Hb PE3yJbTATUBHOI O3HAKU BiA 11 CEPeIHBOTO
3HAYEeHHS MOYKHA MMOJIaTH Y BUTJISLL

~0,179=17,9%.

n n n

Y -v) =2 (n-7) +2F-7), (3.13)

=1 i=1 i=1

n
—\2 . . o ~ \2
ne Z( V= y) — 3azanvbHa eapiayis pe3yJIbTaTUBHOI O3HAKH, Z( V- yl.) — 3aMUKO08A
=l i=1
- 2
sapiayis, Z( V- ?) — sapiayis pe3y1bmamueHol 03HAKU, WO NOACHIOEMbCA PIGHAHHAM

i=1

pezpecii.



PiBHicTh (3.13) € OCHOBOIO OITIHKH SKOCTI OTPUMAHOI'O PIBHSIHHS perpecii: 4um
OlsplIIa YacTHHA 3arajbHOi Bapialii pe3yJbTaTUBHOI O3HAKU TMOSICHIOETHCS PETPECIELO,
TUM Kpalloloo € JIiHIHA MaTeMaTU4YHa MOJIeNb 3aJeKHOCTI MDK (PaKTOPHOK Ta
PE3yIBTAaTUBHOIO O3HAKaMU 1 (hakTOopHA O3HAKa /I MOOYI0BH MOjEIi BHOpaHa BipHO.
CrniBBigHOIICHHST Bapiallii pe3yJbTaTUBHOI O3HAaKH, OOYMOBJIGHOI perpecie€ro, Ta ii
3aranpHOI Bapialii HA3UBAIOTH Koeiyicnmom Oemepminayii. Yloro BU3HAYAIOTH 3a
dbopmyIoro:

R = = (3.14)
Benmnunny

(3.15)

HA3UBAIOTh MeOpPemudHUM KOPEIAYIIHUM GIOHOUEHHSIM.

Moro 3acTocoByIOTh IS OLIHKH U[IBHOCTI 3B’SI3KY IpPH JiHIHHOMY Ta
HETHIMHOMY 3B’A3Kax M1k ()aKTOPHOIO Ta pe3yJbTaTUBHOIO O3HAKaMH, TOOTO BOHO €
OIBII 3arajibHOIO MIPOI0 MIIJIBHOCTI 3B’SI3KYy MIX (akTopamMu y TIOpIBHSHHI 3
KOe(IieHTOM Kopensuii 7,, . i HEeMHIAHUX 3aIE€KHOCTEH TEOPETHYHE KOPEsIiiHe

BIJTHOIIICHHST HA3UBAIOTh IHOEKCOM Kopensyil.
3HaiigeMo koedirieHT qeTepMinarii y npukiadi 3.1:

~ —\2
) 2.(3-7) 1,2957568-10°
- $ (0,7 ©1,6022498-10°

i=1

b

BianoBigHe TeopeTHUHE KOpEJAliMHE BIAHOIICHHS 77 = VR* =0,81=0,9.
2 2 . . .o .
Bcranosieno, 1mo Koiau ‘R - ny‘ <0,1, To rimoTe3a Mpo HasABHICTh JIIHIHHOTO 3B’ SI3KY MiXK

0,8087—0,81‘ =0,0013<0,1,

. . 2 2|
(dakTopamu miaATBepKy€eTbes. Y mpukiaai 3.1 ‘R — ny‘ =

TOMY MDXK (paKTOpamu x Ta y € JIiHIHHA KOpeJAlliiiHa 3aJIe)KHICTb.



2 . . . .
SIKIII0 3HAYEHHSA R2 Ta I"xy CYTTEBO BLAPIZHAIOTHCA MK CO60}O, TO 3B’SI30K MiX

(haxTOpamMu € HENTHIHHUM.

3HAUCHHSI TEOPETUYHOIro KopensuiiHoro BigHomeHHs 0<7<1. YUum Onmxue
BOHO JIO OJWHUIII, TUM IIUJILHIIIUM € B3a€MO3B’I30K MI)K O3HaKaMU.

OCKIIbKM KUIBKICTh 3HaueHb (akTopiB y npukiaai 3.1 n<30, To nmorpiOHO
MEePEBIPUTH 3HAYYIIICTh (CYTTEBICTb) OTPUMAHMX KOE(DIIEHTIB a Ta b miHINHOI
perpeciiftHoi Mozeli )y = ax + b . JI7s 1boro 3aCTOCOBYIOTH -KpUTEPIH.

IlepeBipuMo 3HauyLIicTh KoediuieHTa b. Jljig 1bOro 00YMCIIOEMO PO3PAXYHKOBE
3HAYCHHS {-KPUTEPIiIO 32 POPMYJIOIO:

Jn=2
t,, =l (’;— (3.16)

3ain.

VY ¢opmymi (3.16) 3anuikoBa aucnepcis o,,, 00YUCIIOETHCA 3a (POPMYJIIOHO:

(3.17)

- \2
(yi _yi)
P b _ 303062642 ~2247.3

Vn—2 13960,3-/6—2

o 2247,3

3ai.

Otxe, 1, , = ‘b‘ :

~12,42 . Jlani 3Haiinene 3HaYCHHS 7, ,

HNOPIBHIOIOTh 3 TaOJMYHUM 3HAu€HHSAM f-kputepito. lle 3HaueHHS 3HaXoAATH Y
CTAaTUCTHYHIN Tabmuul #-po3nonauty (posnoairy CTbrofeHTa) NpU BXIJTHUX HapameTpax
v=n—2 Ta BuOpaHomy piBHIO 3HauymocTi ¢ . Haltyactime Bubupatote  =0,05. Y
HamoMmy npukiaal v=6—2 =4. [Ipu Takux BX1JHUX [apaMeTpax TaOJIMYHE 3HAYEHHS /-

Kpurepito ¢, =2,78. fAxwo ¢, , >1, . , TO HapaMeTp b BBKAETHCS 3HAYYLIIAM. Y

Hamomy Bumanaky 12,42 > 2,78, Tomy napamerp b € 3HAUYIIHUM.
BuzHauuMmo 3HauymiicTh KoedilieHTa a AiHIHHOI perpeciiHoi moneni. st uporo
pO3paxy€eMo 3HAUCHHS {~KPUTEPIIO:

\n—-2
—.G

o

3ai.

(3.17)

lop. = ‘a"

10



VY npukinani 3.1 o, =2247,3, o, =232,4, a=21,9. OTxe, oTpuMaemo:

N6-2-232,4

t, =219
2247,3

a,p.

~4,53.

Jnist Haoro npukany f, , >t TOMY KOC(IIIEHT @ € 3HAYYIITUM.

mabn. >

Jlns mepeBipKM 3HAYYIIOCTI MOJACHI y IIIJIOMY 3aCTOCOBYIOTh KpuTepiit dimepa.
Po3paxyHKkoBe 3HaUEHHS ITIOTO KPUTEPIFO JIJIs BUMIAAKY TTAPHOI KOPEJISIIil BH3HAYAIOTh 3a
dhopmyiioro:

F == _(n-2). (3.19)

3Haiifiene F, MOPIBHIOIOTH 3 TAOJIMYHUM 3HAYCHHSIM Kputepis Dimrepa F, AKE

maén. >
BH3HAYAIOTH 32 3alaHUM PIBHEM 3HAUYyLIOCTI ¢ Ta mapamerpamu v, =1, v, =n-2 (v, =1
JUISL perpeciitHoi Mojeni 3 2 koedilieHTaMu, 30KpeMa, apHoi JIiHIHHOI perpecii). [Ipu
v, =1, v, =6—2 =4 ta BuOpanuM piBHeM 3HauymocTi ¢ = 0,05 y crarucTuuHii Ta0auLi

posnoainy dimepa 3HaxoaumMo F

maobn.

=7,71. Slkmo F, > F, ., TO PIBHAHHS perpecii y

oMy € 3HauymuMm. s npuknany 3.1 maemo:

_0,81-4
P 1-0,81
, PIBHSHHS perpecii y uiiomy Juist npukiany 3.1 € 3Hauynmm.

~17,05.

Omxe, F, > F,

maon.
3.3 Heaqiniiina perpecis

3MiHy pe3yJbTaTUBHOI O3HAaKM y 0araTbOX BHIMAJKaX MOXHa B1JOOpa3UTH Ha
KOOPAWHATHIN TUTOMIMHI TpadikoM, BIAMIHHUM BiJ IPSAMOi, HAITPUKJIIAJ, KPUBOIO, 1110 32
BUTJISIIOM Harajaye rapadosy, rinepooiry abo iHmm kpusi. [Ipu 3HaXoKeHHI pIBHSHHS
3B 3Ky MK (DAKTOPHOIO O3HAKOIO X Ta PE3yJbTATHBHOIO O3HAKOI0 ) KpWBa perpecii
BUOUPAETHCS Y BUTIISAII KPUBOi, HAWOLIBII OJIM3BKO1 0 TaKOTO rpadika.

k1o npu piIBHOMIPHOMY 3pOCTaHHI X 3HAYEHHS ) 3pOCTAI0Th IPUCKOPEHO, TOOTO
KOJI AJI PIBHUX 3HA4€Hb Ax =X, — X, , IPUOJIM3HO OJHAKOBUMH € JPYT1 PI3HUILIl PIBHIB

2
yacoBoro pany: A“y,=Ay,—Ay, , ~const, ne Ay,=y,—y. ,, TO OIS MOJAEIIOBaHHSI
3JIEKHOCTI Mk (PaKTOPHOIO Ta pe3yJIbTaTUBHOIO O3HAKAMH BUKOPHCTOBYIOTh PIBHSHHS
. e~ 2 . .
napabonu, TOOTO KBajgpaTHyHOi ¢yHKuii y=a,+ax+a,x". HeBinomi mnapamerpu

11



a,,a,,a, UbOTo PIBHAHHS 3HAXOJUMO 3T1IHO 3 METOJ0M HalilMEHIINX KBaApaTiB IUIIXOM

PO3B’s13aHHSI HOPMAJILHOT CUCTEMU PIBHSHB:

( n n n
2 _
na, + aIle. + azzxi = Zyi,
i=1 i=1 i=1
n n n n
2 3

aOin—kalel. +a22xl. —le.yl., (3.20)

i=1 i=1 i=1 i=1

n n n n

2 3 4 2

WS adx ra, Y =3,

i=1 i=1 i=1 i=1

st po3B’sizanHs cuctemu (3.20) MOKHAa BUKOPUCTAaTH CHCTEMH KOMII FOTEPHOI
anreOpu abo oTpuMaTy Koe(ilieHTH MapaboyM 3a JIOMOMOTOK0 MaKeTy CTaTUCTUYHOTO
ananizy nauux STATISTICA.

Mpuxnag. [MobyayBatu Mozenb 3aleKHOCTI MK YpPOKaWHICTIO MIIEHUIN Ta
KUIBKICTIO BHECEHUX JOOPUB 3a JAHUMHU CHOCTEPEKEHHS HA 5 NUISHKAX, HABEJCHUMU Y
Tabmuui 3.4

Tadoauus 3.4. Po3paxyHkoBa TabJIUIIS 1711 BU3HAYEHHS KBAIPATUIHOT 3aI€KHOCT1

~

Brueceno YpoxauHicts, | x* | x> | x* |xy | X’y |V
MIHEpAJIIBHUX | II/Ta, y

n00puB, 11/Ta, X

1 16 1 |1 1 16 |16 16,2
2 19 4 |8 16 |38 |76 18,5
3 20 9 |27 |81 |60 |180 |204
4 22 16 |64 |256 |88 |352 |21,9
5 23 2511251625 115|375 [23,0
n=5,%= 100 551225(1979 317 (1199|100

3a nanumu Tabnuii 3.4 CKIaAeMo CUCTEMY HOPMAIbHUX PIBHSHb:

5a,+15a, +55a, =100,
15a, +55a, +225a, =317,
55a, +225a,+979a, =1199.

Po3B’s3aB1iu 0 CUCTEMY, OTPUMAEMO!

a,=13,41;a,=2,98;a, =-0,214.

12



OTxe, KBaJpaTH4HA 3QJIEKHICTh MK (DAKTOpaMHU X Ta y MA€ BUTIISAL:
$=13,41+2,98x—0,214x".

[TincTaBnsiroun CrOAM MOCIiAOBHO 3HAYEHHS X, OTPUMYEMO TEOPETHYHI 3HAUYCHHS
pPe3yJbTaTUBHOTO (PAKTOPYy ) , HaBEeACH1 y OCTAHHHOMY CTOBITYMKY Ta0muil 3.4.

SIK11o MiXK (aKTOPHOIO Ta PE3yIbTATUBHOIO O3HAKAMU CIIOCTEPIraeTbes o0epHeHa
3aJIeKHICTh, TO PIBHAHHA JUIsl Hel IIyKaroTh ab0 y BUIJISAL PIBHAHHA MpsiMOi, abo y

: : : ~ a : : :
BUIJISIAI  pIiBHSHHS — rimepbonu  y=a,+—. PiBHAHHA rinepboan  AOUITBHO
X

BHUKOPHUCTOBYBATH, KOJIM HYJIbOBC 3HAUCHHS pCSYJIBTaTI/IBHOI O3HAKH HC Ma€ CCHCY.

3riiHO 3 METO/I0OM HalMEHIIMX KBaJpaTiB [l 3HAXOJKEHHS MapaMeTpiB d,, d, Yy

PIBHSIHHI T1I1epO0JIM BUKOPHUCTOBYIOTh CUCTEMY HOPMAJIbHUX PIBHSIHB:

( n 1 n
nay+ay —=>y,
i=1 X i=1

i

a,) —+a) —= ZL'

i=1 xi i=1 xi i=1 xi

Po3B’s13aB1IM 1110 cUCTEMY, OTPUMY€EMO 3HAUYEHHS KOe(DILIEHTIB g, Ta @, PIBHAHHS

: . .. a
rinepOoITivHOT 3aNIeKHOCTI J = a, +—-.
X

3.4. IIpo6aema aBrokopessiuii. Kpurepiit Jlapoina-Barcona

Y OaratboX BHNAgKax JJid 3HAXO/KEHHS PIBHAHHSA TMapHOi perpecii
BUKOPUCTOBYIOTh MapaJiebHi YacoBi Psiiu, TOOTO pO3IIIAAAIOTh Mapy MOCIiIOBHOCTEH
3HaYeHb (PAKTOPHOI Ta Pe3yJbTAaTUBHOI O3HAK, B3SATHX 3a P MEPioliB yacy. Y IbOMY
BUIIAJIKy MOKE CIOCTEpIraTucs MeBHA 3aJeKHICTh HACTYIMHOTO 3HaYeHHS (aKTOpy Bif
floro momepeaHbOro 3HaueHHs. Taky 3aleXHICTb HA3UBAIOTh ABMOKOPEIAYIEN.
HasBHicTh aBTOKOpEmsAIi MOXE BIUIMBATH HA TOYHICTh Koe(illieHTa KOpemsiii Ta
TEOPETUYHOTO KOPENALIHHOTO BiTHOLICHHSI.

Hexaii piBHsIHHS JiHIHHOI perpecii moOyA0BaHO Ta Ma€ BUTIIS:

yi=ax,+b+u,i=12,..,n.

Tyr u, — noxmuOka Moxeni JiHIIMHOI perpecii 3a i-UH pik, u, =y, —),. SBume

aBTOKOPEJIALII HOJISATae y TOMY, 10 Y OyIb-KHH i-i pIK 3aJIMIIOK ¥, HE € BUIIAJKOBOIO

13



BEJINYMHOIO, & 3&JICKHUTh Bl BEIMYMHM 3AJUIIKY #, , Yy IONEPEeIHINd Iepiol dacy.

BHacnigok 1por0o MpU BUKOPUCTAHHI PIBHSHHS perpecii IJIsl MPOTHO3YBAHHS MOXKYTh
BUHHUKATHU 3HAYH1 TTOMIJIKH.

Jliss BHU3HAUEHHS HASBHOCTI YW BIJCYTHOCTI aBTOKOPEJSAIii 3aCTOCOBYIOTH
kputepiii Jlap6iHa-Barcona (koedilieHT aBTOKOpessAllii), SKHM pPO3paxoBYIOThH 3a
bopmyIoro:

n

Z(”i - ”i—l)z

d =422 (3.20)

n
2
Z”i
i=1

MoXI1BI 3HAUYEHHS IILOTO KPUTEPIIO 3HAXOAAThCS Y iHTepBai Big 0 g0 4. Axiio
aBTOKOPEJISIIIs 3aJIUIIKIB BIACYTHS, TO d = 2.
Ha mnpaktumi 3actocyBanHsi Kputepito JlapOina-BaTcona rpyHTyeTbcsl Ha
MOPIBHAHHI BEIWYMHU d 3 KPUTHUYHMMM 3HA4eHHAMU d, Ta d,, SKI 3HaAXOAATH 31
CTaTUCTUYHOI TaONMII KPUTUYHUX 3HAYEHb d, Ta d,, IS KOEPILIEHTIB aBTOKOPEIISLI]
3a kputepieM Jlap6ina-Batcona. Bxomamu 1miei Tabnuill € KUIbKICTh CIOCTEPEKEHbD 71,
YUCJI0 HE3aJICKHUX 3MIHHMX MOJel & (i1 mapHoi JiHINHHOIT perpecii £ = 1) Ta piBeHb
3HauymocTi « . Ha npakrtuni Haifyacrime Bubupaots o = 0,05.
[Tpu nopiBHAHHI BEIMYMHU d 3 KPUTUUYHUMHY 3HAUCHHSIMHU d, Ta d;; MOXKJIMBI TpH
BUTIAKH.
1. Sxmo d <d,, To rinore3a npo HE3aJIEkKHICTh BIAXUICHb BIAXWIAETHCS, HAsIBHA
J0JaTHA aBTOKOPEIIAILis.

2. Sflxmo d>d,, TO rimoTre3a NpoO HE3ANECKHICTb BIIXUIECHb IPUIMAEThCA,
ABTOKOPEJIALIS BiJICYTHS.

3. Axmo d, <d <d,, To g NIpUAHATTA pilIEHHS [IPO HAsIBHICTh aBTOKOPEIIALI]
HEMAa€E TOCTAaTHIX MiJCTaB.

[Ipu Bix eMHIN aBTOKOpEISIii 3HAUCHHS d 3HAXOJATHCS y 1HTEpBam Big 2 10 4,
TOMY JUIS TIEPEBIPKH ABTOKOPEISIil MOTPiOHO Bu3HauWTH Benuumny d =4-d Ta
IOPIBHIOBATH ii 3 KPUTUYHUMHU 3HAUEHHAMHU KoeilieHTa aBToKoperslii d, Ta d; .

3.5 baraTtodakropHuii JiHiiHHUI KOpeJAUiiiHMIA Ta perpeciliHuil aHATi3
31e01LTBIIIOr0 MPUPOIHI Ta CYCHIIBHI SBHINA, MO € 00 €KTaMM OCIIKEHHS,
3aJIe)KaTh HE BIJ OJHOrO, a BiA KuUlbkoX ¢dakTopiB. KopemsiiiHy 3alexHICTh

pE3yJIbTaTUBHOI O3HAKU BiJ KUIBKOX (DAaKTOPHUX O3HAK HA3UBAIOTh MHONCUHHOIO
peepecicio. ' 0J0BHUMHU 3aBAaHHSIMH, IO BUHUKAIOTH TIPU MOOYA0B1 MOl MHOKHHHOT
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perpecii (piBHSHHS, IO BCTAHOBJIOE 3B’S30K MK (PAKTOPHUMH Ta PE3yIbTaTHBHOIO
O3HaKaMHM), € HACTYIIHI:
1) Bu3HaueHHs (AaKTOPHUX O3HAK, 110 HAWOLIbIIE BIIMBAIOTh HA PE3yJIbTaTUBHY
O3HAaKy;
2) BipHMI BUOIp TUITY MOJIEIII perpecii.
Hani OynemMo po3risgaTd JIHIMHY MHOXHHHY PErpecito, M0 OMUCYEThCS
PIBHSIHHSIM:

y,=ax,;+ax,;+..+a,x, +b, (3.21)

Koeiuientn a,,a,,...,a,,b 1bOro piBHAHHS 3HAXOIATh METOAOM HaWMEHIINX

kBazapatiB (MHK). [licns Bu3HaueHHsa KOe]illieHTIB MOAEN! 11 MOTPiOHO MepeBIpUTH Ha
a/ICKBaTHICTh, BAKOPUCTOBYIOUN KOPETSAIIIHII aHai3.

PosrnsHemo 3HaxompkeHHs KOe(IIIEHTIB MHOXHHHOIT JIHIHHOI perpecii 3a
nonoMororo MHK. OcHoBHa izmes HLbOro METOAY MOJATaE y TOMY, IO MiaiOpaTh
KoedilieHTH mMoaem a,,d,,...,a,,b Tak, mo0 CyMa KBaJpaTiB BIAXUJIECHb (PAaKTUYHUX

3Ha4YeHb Pe3yJIbTaTUBHOI O3HAKH BiJl 11 TEOPETUUHUX 3HAUCHb, OOUNCICHHX 32 PIBHIHHIM
Mojenl, Oyna MiHIManbHOK0. OTXe, MOTPIOHO BU3HAYUTHU NApaMeTpu 4,,d,,...,d, ,b Tak,

100 BHpa3

n n

F = (yl. —yl.)2 = Z(yl. —a,x,; —a,X, —...—a, x,. —b)2 — min. (3.22)

i=1 i=1

BuxopucraBmm HeoOXigHI YMOBH €KCTpeMyMy (GYHKINI, IO 3aJIeXKUTh BiJ m+1
apryMeHTiB a,,d,,...,d, ,b, TOOTO MPUPIBHABIIM 10 HYJS ii YACTUHHI MOXIJIHI 332 UMHU

apryMeHTaMH, OTpuMyeMo cuctemy (3.23) miHiiMHUX anreOpaiuHuX piBHSHB BIAHOCHO
HEB1JIOMHUX KOe(iIiEHTIB MHOKMHHOT JIIHIHHOT perpecii:

n n n n n
2 _

allei + a2leix2i ...t amleixmi + bzxn = quyw

i1 i1 i1 i1 i1

n n n n n

2 _

alZXZixli + aZZ'xZi ...t amZXZixmi + bZXZi = ZXZiyi’

i1 i1 i1 i1 i1

............................................................................................... (3.23)

n n n n n
2 —
alzxmixli + azzxmixzi +...t a, mei + bzxmi - meiyi’
i=1 i=1 i=1 i=1 i=1
n n n n
aIlel. + aZszl. +.o+ ammel. +b-n= Zyl..
i=1 i=1 i=1 i=1
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Cucremy (3.23) Ha3UBaIOTh CUCTMEMOIO HOPMATNbHUX DIGHAHD.

Po03B’s13y104H 110 CUCTEMY 3 BUKOPUCTAHHSIM CTAHAAPTHUX MATEMAaTHYHUX AKETiB
MPUKIIAHUX MPOrpaM, OTPUMYEMO HEB1A0M1 KoediliEHTH JIHIMHOT MHOXKWHHOI perpecii.

OcCKiTbKY Ha pe3yNbTaTUBHY 03HAKy BIUIMBAIOTH 1 (DAKTOPHHUX 03HAK, TO TOTPIOHO
BU3HAYUTH IIUIBHICTh 3B’SI3KY MK PE3yJIbTATUBHOIO Ta KOKHOIO 3 (PAKTOPHHUX O3HAK,
TaKOX HEOOXIHO BM3HAYMTH IIIJIBHICTH 3B’S3KY MIXK pPE3yJbTaTUBHOIO O3HAKOKO Ta
BCI€I0 CYKYMHICTIO ()aKTOPHUX O3HAK, BKIIOYCHUX 10 MOJEIl MHOXXHHHOI JIHIAHOT
perpecii. [Ipu moOGya0Bi JiHIHHOT 0THO(DAKTOPHOT MO MU BU3HAYAEMO OJIMH MapHUI
KOeQILIEHT KOpeJAMil, I MHOXHUHHOI JiHIAHOI perpecii KIIbKICTh MapHUX
m (m + 1)

S

Koedinientn napHoi kopensnii MiX (akTOPHUMHM O3HaKaMu X, Ta X, A€

Koe(iieHTIB Kopesii, siki HeoOXiTHO o0UucIuTH, TopiBHIOE C rfm =

k=12,..m, s=12,.,m, k=+#s, BU3HauatoTbCs 3a popMyramMu

n

Z(xki - )_Ck )('xsi - )_Cs )
i =" : (3.24)
no, o,

Koepinientun napHoi xopemsnii MK (QakTOpHUMHU O3HAKamu X, , k=1,2,..,m, Ta

PE3YJbTaTUBHOIO 03HAKOIO ¥ OOYHUCIIOITHCA 3a (hopMyIamu:

n

Z(xki _)_Ck)(yi _y)
== : (3.25)

no,o,

Xy

CrangapTHi BIIXWIEHHS O, :ka,kzl,Z,...,m, Ta CTaHJAPTHE BIIXWICHHA O

00UYHUCITIOIOTHCS 32 POPMYJIAMHU:

Z(xki—y_ckf Z(yi_)_’)z

o, = =1 ) k=1,2,...,l’l,0 = . s
n n
| (3.26)

n n

Zxki Vi
1

¥~ — _i=l - — i
xk— ,y—
n n

Y dopmynax (3.24), (3.25), (3.26) o, 0,,0, — cTaHIapTHI (Cepe/iHi KBaApaTHIHI)

BIAXWJIEHHS (JaKTOPHUX O3HAaK X,, X, Ta ¥, X,,X,,) — iX cepeaHl apupmeTnyui. SKio
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KUIBKICTh criocTepexxeHb n <30, TO y 3HaMeHHUKaX LHUX GOpPMYJT 3aMicTh 7
BUKOPUCTOBYIOTH n—1.

bnu3bkicTh KoedilieHTIB TapHOI KOPEJAIii A0 HYIS CBIAYUTH IPO BiJCYTHICTh
JTHIAHOTO 3B’ 513Ky MIXK BIJIMTOBITHUMH 3MIHHUMHU.

3a oTpuMaHUMM KoedillieHTaMu MapHOi KOpesiii MOXKHa pOOUTH BUCHOBKH MPO
IITBHICTD 3B’SI3Ky (DaKTOPHUX O3HAK 3 PE3YJbTaTUBHOIO O3HAKOK Ta MK co0or0. Tomy
111 Koe(ili€EHTH TOIIIBHO BUKOPUCTOBYBATH 3 METOIO MOMEPEAHBOTO Bi10OpY (haKTOpiB
TUTS BKITFOYCHHSI 1X Y SIKOCTI 3MIHHUX JI0 CKIIaAy perpeciitnoi moaemi. He pekoMenayeThest
BKJIIOYATH J0 PIBHSHHS perpecii GakTopu, 10 ClIadKO MOB’sA3aHl 3 Pe3yJbTaTHBHOIO
O3HAKOI, ajie  [IIpHO  TOB’si3aHI MK coboro.  Skmo,  Hampukman,
1, =0,85r, =0,6Lr =0,92, 10 10 pIBHSIHHS perpecii JOUUIBHO BKIIOYATH (HAaKTOp

> T yx, > T XXy
X,, a (hakToOp X, HE BKJIIOYATH, OCKUIBKU BIH TICHO IIOB’SI3aHUH 3 X,, @ HOT0O KOpesLis 3
Y MeHIIa, HDX Kopensauis ¢aktopa x,. He MoxHa BKIO4aTH 10 perpeciiHoi mMoaeni
(dbaxTopH, PyHKIIOHAIBHO TMOB’s3aHI MK CO000, KOC(IIEHTH KOPEJSIi MK SIKUMH
OJIU3BKI 10 OJTUHUIII.

Ha ocHoBi koedillieHTIB MapHOi KOPEsIii 0O0YHCIIOITh 3arajJbHUM MOKa3HUK
IIUTPHOCTI 3B 3Ky BCIX (DakTOpiB, IO BXOASITH JO CKJIAamy PIBHSHHS perpecii, 3
Pe3yJIbTATHBHOIO 03HAKOK. — MHOXKUHHMIT KoedilieHT neTepminanii R . Jad BUMagKy
JHIAHOT 1BOGaKTOPHOT MHOXHHHOI perpecii

y,=ax,+a,x,+b, i=12,..,n,

Koe(iIieHT MHOKUHHOI IeTepMiHaIlll O0YUCITIOITh 32 (OPMYJIOIO:

2 2
R2 — rxl)’ + rxzy r)’)ﬁ r)’xz rxlxz

172

XX

Koe@imieHT MHOKMHHOI JeTepMiHalli BU3HAYa€ YAaCTKy 3MIHHU pEe3yJbTaTUBHOI
O3HaKM, BUKIMKAHOI 3MIHOIO (PAKTOPHUX O3HAK, IIO BXOAATH JO CKJIaay pIBHSIHHS
MHOHHHOI JIIHIHOT perpecii.
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