UJIEKHiﬂ Ne3. _
TEMA 3 OCHOBHU PET'PECIMHOI'O TA KOPEJISIHHIMHOI'O AHAJII3Y

Buennss mpo xopemsiio (Big JaTHHCBKOTO correlatio — CIIBBIIHOIICHHS,
B3a€EMO3B'SI30K) 1 perpecito (BiJ JIATUHCHKOTO regressio — pyx Hazad) HIMPOKO
BUKOPHCTOBYETHCS TIPU aHaTI31 3B'A3KIB PI3HUX SABHUI. Tak, HaAIPHUKIIAJ, €KOHOMIII
IPOBOATHCA JIOCTI/DKEHHS: 3aJIe)KHOCTI OOCSATIB BHUPOOHMIITBA BiJ IIIJIOTO PSIY
dakTopiB (po3Mipy OCHOBHMX (OHMAIB, IiXHBOIO BIKY W T.J.); 3aJIeKHOCTI
IPOJYKTUBHOCTI Tpalll Ha MMANPUEMCTBAX BIJ PIBHSA MexaHI13aIlli i enexkTpudikarii
BUPOOHUIITBA, CTAXY M KBamidikarii poOiTHUKIB; 3aJI€KHOCTI IOMUTY i CIIOKMBAaHHS
HACEJICHHS BIiJ PIBHA JOXOJY, IIIH HAa TOBapH TOIIO. |HTEHCHBHO 3aCTOCOBYETHCS
perpeciiHiii  aHami3 TPU  BHUBYCHHI  3aJCKHOCTI  BPOXXKAWHOCTI  TIEBHOT
CLIBCBKOTOCTIOAAPCHKOT KYJbTYpH B1JI NPHPOJAHUX 1 €KOHOMIYHUX (PaKTOpiB, IO
BIUIMBalOTh Ha Hei. [lIUupoko 3acCTOCOBYIOTBCSI METOAM KOpeJAliitHOTO U
perpeciiHoro aHayidy B IICUXOJIOTIi, COIIOJIOTi, MEeAaroriil Ta B I1HIIMX Traay3six
HAyKU 1 IPaKTUKH.

3.1 dyHKIioHAJIbHA, CTATHCTHYHA i KOpeJsiliiiHA 32J1€KHOCTI

Y npupoaHUUMX Haykax 3A€OUTbIIOT0 MaroTh CHPaBy 3 (YHKYIOHATbHUMU
3anexdcHocmamMu, 'y SKAX KOXHOMY MOKJIMBOMY 3HAau€HHIO aprymeHty X
(He3anexkHOi 3MIHHOT) BIAMOBIZA€ OJHE TEeBHE 3Ha4YeHHS GyHKII Y (3a’nexHOoi
3MIHHOI) (HANpUKIaA, y MaTeMarwuili, Ipu BUBUYEHHI (i3UUHUX 3aKoHIB). [Ipote
Habarato yacTilie B HaBKOJUIIHbOMY CBITI ICHY€ 3aJI€KHICTb, KOJU KOXHOMY
(GiKCOBaHOMY 3HAYEHHIO OJIHIET 3MIHHOI BIJINOBIJAa€ HE OJIHE, a Oe3Jliu 3Ha4YeHb
1HIoi 3MiHHOI. Lle mosicHI0€eThCSl TUM, IO 3ajie’KHa 3MIHHA MiJAaHa BIUIMBY DPSAY
HEKOHTPOJIbOBAaHUX a00 HEBpaxoBaHUX (PAKTOPiB, a TaKOX YUCICHHUX
HEKOHTPOJIbOBAHUX BUMAJIKOBUX (akTOpiB. Y wLiM cuTyalii 3ajexHa 3MiHHA Y €
BUIMAJKOBOIO BEIWYMHOIO. 3MiHHA * X MOXe OyTH SK JeTepMIHOBaHOIO (TOOTO
TaKo¥0, 10 MPUUMAE IIJIKOM TIeBHI 3HAUCHHS ), TaK 1 BUMAAKOBOIO BEIMUUHOK. Taka
3aJIeKHICTD OJIepKaia Ha3By cmamucmuunoi (00 cmoxacmuunoi, iMoGipHICHOI).

[TpurycTrmMo, 110 iCHye CTOXaCTHYHA 3aJIKHICTh BUMAAKOBOI 3MIHHOI Y Big X.
[Tpu X = x 3minHa Y y cuity i CTOXaCTUYHOT 3aJI€KHOCTI Big X MOKe IPUUHATH Oy/Ib-
K€ 3HAUEHHS 3 JCsSKOi HecKiH4eHHOCTi. CepenHe I1i€i HeCKIHYEHHOCTI Ha3WBAIOTh
2PYNosUM 2eHepanbHuM cepeonim 3MIHHOI Y npu X = x a0 yMOBHUM MaTeMaTUYHUM
OUIKYyBaHHSIM BWIMAJKOBOi BenwuuHHU Y, OOYHMCIeHMM 3a ymoBH, mo X= x. Ili
BenrunHa no3Hadaetbest M(Y|X=x). 30kpema, SIKIIIO0 CTOXACTHYHA 3aJICKHICTD Y Big X
BUSBIISIETHCSI B TOMY, IO MIPHU 3MiHI X 3MIHIOETbCS YMOBHE MaTeMaTUYHE OYIKYBaHHS
M(Y|X=x), Toai TOBOPSTH, II0 MAE MICLIE KOPeaAYIUHA 3aNeHCHICMb BETHIUHH Y BiJ
X. Skmo x M(Y|X=x) 3anumaroThCsi HE3MIHHUMH, TO TOBOPSATH, IO KOPEISIliiiHA
3JICKHICTh BeUurHU Y BiJl X BIICYTHS.

Skio iCHye CTOXacTUYHA 3ajieXKHICTh BUITQJKOBOI 3MiHHOI X Big Y, TO,
aHAJIOTIYHO TOMEPEeIHbOMY, MOXHA BBECTU TMOHSATTS YMOBHOTO MAaTE€MaTHYHOIO
ouikyBanHs M(Y|X=x) i kopesmiiHo1 3aekHoCTi Bemmauan X Bif Y.

Takum 94rHOM, KOpENsIiiiHa 3aJIeKHICTh MOXKE OYTH TPEACTABICHA B TAKOMY
BUTJISII:



M(Y|X =x)=gp(x); (3.1)

M(Y[Y =y)=ply) (3.2)
ne ¢(x)=const , g(y)#const.

PiBusaas (3.1) 1 (3.2) HaA3MBAIOTBCA MOOENbHUMU PIGHAHHAMU pecpecii
Binmosizmo Y mo X (Y ma X) i X mo Y (X na B), pynkuii ¢(x) i go(y) — MOOebHUMU
QyHryiamu peepecii, a ixai Tpadiku — MoOdebHUMU JIHIAMU pecpecii.

Cnig 3a3HauMTH, IO BBEACHI TMOHATTS CTOXAaCTUYHOI 1 KOPENIALiiHOT
3alIe)KHOCTEH HalleXkaTh JIO TEHEpPaJIbHOI CYKYIHOCTi. SK OIliIHKM yMOBHHX
MaTeMaTHYHUX OYiKyBaHb MPUHMAIOTh YMOBHI CepefHi, Ki BU3HAYAIOTh 34 JTaHUMHU
criocTepekeHb (3a BUOIpKoro). Ha mpakTuill JOCTiTHUK, SK MPaBUIIO, PO3TAIIOBYE
JuIie BUOIPKOIO map 3Ha4€Hb (Xj;Yj) OOMEXKEHOTo 00cATy.

Vmosnum  cepeonim  Yy(X,)  HasuBaOTh  cepeaHE  apuYMETUUHE

criocTepekyBaHux 3HadeHb Y(X), mo Bianorigawote X = x (Y = y). OckiIbKi YMOBHI
matematuuHi odikyBaHHsI M(Y | X = x) i M(X | Y = y) € BianoBiAHO QYHKINSIMH BiJ X
Ta y, TO IXHI OWIHKH, TOOTO YMOBHI CepeiHi Y,i# X, TakoK € QYyHKIiAMH

BIJIMOBIAHO BiJ X Ta y ,TOOTO

Yx = @(x.bo.by,....1) (3.3)
Xy = (¥,C,CpnCy) (3.4)
ne bo,by, ..., be 1 g, Cy, ..., Cx — mMapameTpw.

PiBusaas (16.3) 1 (16.4) Ha3WBAIOTLCA BUOIPKOBUMU DIBHAHHAMU pezpecii
Bignosigno Y mo X i X mo Y, dyHxumii gZ(X,bo,b_L,...,bk) I?Il/7(y,co,(‘,l,...,ck) —
subipxosumu hyukyismu peepecii, a iXHi TpaQiku — 6UOIPKOBUMU JIIHIAMU pezpecii.

3B'a30k a00 KoOpessiiss JBOX 3MIHHUX HAa3UWBAEThCA napHor. Ko B
piBHsHHSX (16.3) 1 (16.4) 31 30UIbLICHHAM X Ta y, 3MIHHI Y, i X, Yy CepefHBOMY

3pOCTaoTh (MarOTh TEHACHIIIO 1O 3MEHLIEHHS), TO Taka MapHa Kopesis Oyne
nosumusHoro (Hecamueror). HymboBa KOpENsIisi CIIOCTEPIraeThCsl MPU BiACYTHOCTI
3B'SI3KY MK X 1.

Hiarpama, Ha sKiii 300paXyeTbCs CYKYIHICTh 3Hau€Hb JBOX O3HAK,
HA3UBAETHCS Kopenayitinum noiem. KoxHa Touka 1i€i glarpaMd Mae KOOPJMHATH X;,
Vi, IO BIANOBIJAIOTh pO3MipaM O3HaK B I-uy cHoocTepekeHHi. Tpu BapiaHTH
PO3MO/IiTY TOYOK Ha KOPEJALIMHOMY I0JIi TOKa3aHi Ha puc. 3.1.



YA 2

Puc. 3.1

Ha mepmiomy 3 HUX OCHOBHa Maca TOYOK YKJIAIa€ThCA B €IIIC, OLIbIIA BiCh
AKOTO YTBOPHUTHh MO3UTUBHUUA KyT 3 Bicclo OX (mo3utwBHA Kopensmis). pyrwuii
BaplaHT BIAMNOBIAA€ HETaTUBHIN Kopesii. PIBHOMIpHHI pO3MOLI TOYOK Y NPOCTOPI
XY CBiAUMTH TPO BIACYTHICTH KOPEIAIIIHOI 3amexxHocTi (puc. 3.1, B).

CratuctuyHl 3B'SI3KM  MDK  3MIHHMUMHM  MOKHAa BHBYaTH  METOJaMU
KOpeJSIIiHOro ¥ perpeciiiHoro anamizy. OCHOBHUM 3aBJIAaHHSAM pecpeciihoco
aHanizy € BCTAHOBJIEHHS (POPMU 3aJI€KHOCTI 3a JOCTOBIPHUMH JaHUMH, BU3SHAUEHHS
dbyHKIii perpecii (mpolec upigHi08aHHs) 1 BUBYEHHS 3aJIEKHOCTI MK 3MIHHUMU.
OCHOBHUM 3aBJAHHSIM KOpeIAYIliIHO20 AaHANi3y € BUSBIEHHS 3B'SI3KY MIDK
BUIIAIKOBUMH 3MIHHHUMH I OIlIHKA i TICHOTH.

3.2 Jliniiina nmapHa perpecis

Hexali y pe3ynbTaTi HE3aleXHUX CIOCTEPEKEHb HAl JOCIHIIXKYBaHOIO
CUCTEeMOI0 KiTbKicHUX 03HaK (X;Y), orpuMana n napa aucen (X1, 1), (X2,V2)s...r (XnsVn)-
3a JaHUMU CIIOCTEPEKEHb 3HANWEMO BUOIPKOBE PIBHSAHHSA NPAMOI JIIHII perpecii, 1
BU3HAYEHOCTI Y 1o X

y=a+ fX. (3.5)

B ¢dopmyni (3.5) Yy, 3aminene Ha y, 060 pi3HI 3HaueHHA x o3HaKH X i
BIJIMOBIAHI 1M 3HAYEHHS ) O3HAKU Y CHOCTEPIrajiucs OJWH pa3 ¥ TOMY TpyIyBaTH
naHi Hemae HeoOXximHOcTi. SIKm0 Tmo3HAuMTH Yepe3 Vi =a+ BX HaOIKeHe
3HAa4YeHHS Yj, oOumclieHe 3 piBHAHHsA perpecii (4.5), To BenuumHa VY;—Y;, €
BIIXUIICHHSIM HAOIMKEHOTO 3HAYCHHS Y; Bijx To4HOTO Y (prc. 3.2).
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0 x;
Puc. 3.2

Haii01np1m1 yacTe OLIIHIOBAHHS MapaMeTpiB o 1 f NpsAMOi perpecii 311 CHIOIOTh
Ha OCHOBI Mmemody HaumeHwiux xeaopamie (MHK), po3poOka sIKOro HaJIeKUThb
K. Tayccy 1 II. Jlamnacy. Ileit metom opepkaB IIMPOKY 0OJIACTh J0JaTKa B
€KOHOMIKO-CTaTUCTUYHHUX PO3PAXyHKax IMICJIsI CTBOPEHHS Teopii perpecii. 3riHO 3
MHK napamerpu a 1 f npsMoi perpecii BUOMpPArOTh TaK, 00 cyma KBaJparTiB
BiIxuieHb Y; — Y; Oyna MiHiManpHOi, TOOTO 3 yMOBH MiHiMizamii QyHKIii:

n

S B)=yi - %V =2y —a - Bx )

HeoOximHot0 yMOBOIO icHyBaHHSA MiHIMyMYy (yHKIIT S(o, ) € piBHICTh HYIIIO
YaCTOK IMOXIJHUX MO HEBIJOMHX Mapamerpax o 1 f. JIOpIBHSBIIM YaCTKU MOX1THUX
S!

9 ' . D
g 1S p HYIIO, OJICPIKUMO CUCTEMY PIBHAHB JUIS BU3HAUCHHS q 1 b

S&=éﬂw—a—ﬂ&%¢F0

S =220y, - fx J-%)=0

) ) ) (3.6)
BY X +ay X = XY
i1 i1 i

n n
BY X +an=>Yy;
i—1 i—1

Po3B’s13aB1u 110 cUCcTEMY, 3HAWIEMO IIIyKaHi MapaMeTpu:

B[S {5 2]

i=1



néxi Y, —£éxi J{éy'j (3.7)

i=1

p=

SIko moTpiOHO 3a pe3yNbTaTaMu CIIOCTEPEXKEHb OJepKaTH JiHIIHE PIBHAHHS
perpecii X mo Y, To B piBHSHHI perpecii y= a+fx Tpeba MOMIHATH MICISIMH 3MiHHI X
ta y. [lpu npomy onepkuMo piBHSHHA X = a'+f'y, ne a' 1 f' o0UUCTIOIThCS 3a
dbopmymnamu:

(3.8)

M=
x
~—

nyy? —(éyiJ

i=1

Nl

Bigznaummo, mo perpeciiini npsami y = a+fx 1 x = o'+p'y pizHi. [lepma npsima
BUXOJWTh Yy pe3yJbTaTl pPO3B’SI3aHHS 3aBJaHHA MIHIMI3alli CyMH KBaJpaTiB
BIIXMJIEHb MO BEPTUKAJI, a APyra — IpU PO3B’A3aHHI 3aBJAaHHS 30 MIHIMI3allli CyMH
KBaJpaTiB BIIXUJICHb [0 TOPU3OHTAJI.

Ha mnpaktuimi myis 3HaXOJDKEHHS PIBHSHB perpecii CKIaJaeThCs HACTYITHA
tabmmrst 3.1:

Tabmuns 3.1
LT R O

1 |x |n |X |yf |*n

2 X% Y2 |X |y; |%Y2

2
n Xn Yn Xh Yn XnYn

> XX éyi > xf éy? éxiyi

B ocrannpoMy psaKy 11i€l TabauIi cymMH i BU3HA4alo0Th KoeilieHTu a 1 f abo
a'1 'y popmynax (16.7) abo (16.8) BinmosimHO.
[puknan 1. 3a tTaHUMH TaOIHILIl CIIOCTEPEKEHD



xill (1,512 (2,53
vil2,1|2,2|2,7|2,8(2,85

CKJIaCTH piBHSHHS perpeciid Y mo X1 X 1o Y.
Cxnagemo Tabymiro 3.2:

Ta6mms 3.2
Xi Vi |6 |y X Yi
1 121 |1 (441 2,1
1,5(2,2 |2,25(4,84 |3,3
2 2,7 |14 (7,29 |54
2,512,8 16,25|7,84 |7
3 12,8519 18,1225 |8,55
10 (12,65(22,5(32,5025|26,35

MU‘IAOOI\)I—\—'

3a dpopmymnamu (3.7) ipu n = 5 0IEPKY€EMO:

~22,5-12,65-10-26,35 _

1,69
5-22,5-100
B= 5-26,35-10-12,65 ~0.42
5-22,5-100

OTtxe, piBHsIHHS perpecii Y 1o X €
y=pX+a=0,42+169.

Amnanoriuno 3a ¢popmyrnamu (3.8) 3HAXOIUMO

o = 32,5025-10-12,65- 26,35

5.32,5025 - (12,65)°
,_5:2635-126510 .,

© 5.32,5025— (12,65)

~-3,33

3BiacH piBHSHHSI X 110 Y €
x=p's +a'=2,11y-3,33

SIKIO 4YMCI0 BHUMIPIOBaHb BEJIMKE, TO 3 METOI0 CIPOILUEHHS PO3PAXYHKIB
€KCIIEpMMEHTAJIbHI JIaHl MOTPIOHO TpyIlyBaTH, TOOTO MOEAHYBATH B TaOiuIo 3.3,

Ha3BaHYy KOPEIAYIUHOIO.
Tabmus 3.3

N Y2 | Vi ny

K
X Mg Mo oo M Ny, = _Zlnlj
J:




k
Xo Ny Ny oo Mk Ny, = _Zanj
J:

k

Xs | Ng1 Ns2 .| Nk Ny, :znsj
j=1
S S s k

Ny, [Ny, =2 M [Ny, =D Mip [...| Ny, =D N n:zizlniy
i=1 i=1 i=1 I=1]=

[TosicHMMO, SIK 3alOBHIOETHCS KOpesliiiHa Tabnuug. Y mnepumomy CTOBIII
(mepmioMy  psAKY) — MEpPEepaxoBYIOTCA y  BHOIPI  3HAYEHHA  BEIUYHMHU
X:ix,i=1s Y:iyj, j=1k.

Ko KUIBKICTh PI3HUX 3HadeHb BeduuuH X [ Y Benauka a0o Il BEIHMYMHHU
po3MoiieH] 0€3KIHEYHO, TO pOOUTHCS TPYIYBaHHS iXHIX 3HAYEHb 3a IHTEpBAJIaMU. Y
bOMY BUIAAKY Xj 1 yj. ABJISIOTH COO0I0 CEpeMHU BIANOBIIHUX 1HTEPBAJIIB.

Ha mepeTuHi psAIKiB 1 CTOBHIIB YKa3yIOTbCS YacTOTH Njj, AKl JOPIBHIOIOTH
yuciay mnosiB y BuOIpmi mapu (X;yj) SKkmo mnapu 3HadYeHHI O3HaK (Xj;yj) He
crocrepiraiacs, TO y BiAIIOBIIHOMY OCEPEAKY TaOJIUIl CTABUTHCA PUCKA.

B ocramHbOMy psAKy (OCTaHHbOMY CTOBIII)  BKa3yIOTbCS — 4HCIIA

Ny, | =1k (nXi o :]E) , 10 IOPIBHIOIOTH KIIBKOCTI HOSB y BUOIPIIl 3HAUEHD Yj

Yj

(X;) He3aJIe)KHO BiJl TOTO, y Mapi 3 IKUM 31 3HaYeHb BeaudrH X(Y) BOHO 3'SIBHIIOCS.
Kopemsmiitna Tabnuiist MICTUTH BCIO 1HGOpMAIIilo, OTpUMaHy B pe3yjbTaTi

BUOIPKOBUX criocTepekeHb BenmnmurH X 1 Y. 3BiJIcH 3 ypaxyBaHHSM YacTOT TOSIB

3MIHHHX X;j 1 Jj, OJIEP’KUMO:

n s n K n S
ZXizznxiXi; ZYi:zny]—yj; lezzznxixiz;
i=1 i=1 =l =i
k
2

i1
LI
DV =
i1

n s k
Ny, yJZ§ 2% Yi =2 2 Nk Y|

j=1 i=1 i=1j=1
[TincraBuBim ui cymu y popmynu (16.7) 1 (16.8), onepxumo:
s Kk

i=1j=1

< 2
Ny X
i=1

S
N> Ny X —[

i-1
(3.9)



_ i=1j=1 i=1 ! j=
ﬂ S 2 S 2
”Z”x, Xi —(Z”x, le
i i1
k k s K
S0y, 3% [ e || Zn, | £ S
o\l -1 i—1j1
K , (& 2
nényjyj_ Elny,yj
(3.10)
s k k S
n$ Sxy, - Sy, (znx,x.j
e o1 i-1
p= 2

Sx BimOMO, cucTema pPIBHSHDB /Ui BU3HAUCHHS MapameTpiB o 1 [ PIBHAHHS
npsimoi JiHii perpecii Y Ha X mae Bursia (16.6). Ilepenbauanocs, mo 3HaueHHS X i
BIJINOBI/IHI iM 3HaueHHS Y CHoCTepirajucs 1mo ogHoMmy pasy. Temep ke JOIyCTHMO,
0 OTPUMAHO BEIWKY KUIBKICTh JaHUX, CEped SKUX € TOBTOPIOBaHI, 1 BOHHU
3TPYNOBaHl y BUIIAMNI KOpelsiiHoi Tabmuii. 3amumemo cuctemy (3.6) Tak, mob

BOHA BiJiOMBaja gaH1 KopessiiHoi Tabmuili. CKopucTaeMoCs TOTOKHOCTSMU:
n

n n — n -
DX =R XY=y Dd =% Yy =nxy (3.11)

i=1 i=1 i=1 i=1
ne X,Y— BUOIPKOBI CepeHi; X2 — BUOIPKOBE CepeIHE KBajpaTa; Xy — BUOIPKOBE
cepenHe no0yTky. Haramaemo, mo e6ubipkosa xoeapiayisa Sy, BU3HAYAETHCA
PIBHICTIO

10 _ R L =
xy:_Z(Xi_X)(yi_y):HZXiYi_X'y:Xy_X’y (3.12)
i=1

i=1

S

Bubipkosi oucnepcii BU3HA4al0ThCS CIIBBITHOIICHHSIMMU:

N
JIH
3||—\

><

(3.13)
S§=%Z( ) = Zy. =y*-y?

i=1
3a BU3HAYEHHSIM 6u6zp1<06uu Koegiyienm xopenayii



S
= (3.14)
SySy

Pxy

[TinctaBuBmm mipasi yactuuu (16.11) y cuctemy (16.6), ogepxumo

2 Y vy 2R vy
ﬂnx+wum_nmuj X[+ Xa =Xy (3.15)
LNX+an=ny XB+a=Yy

Po3B’s3yroun cucremy (16.15) 3a hopmymnamu Kpamepa, ogepxumo:

Xt X2 22 X — o ..
A_.X l_x — X" =5y, Aﬁ_‘_ ‘_x—w<y_sw,
x2 Xy o2 2 2 oy
A= =Xy =X XYy=XTY-XY+XY-XXYy=
X Y
SR CRRE:
=yX* =X )= XXy =X-¥)=Y-8, — XSy
2 _
Sy —X-S S Ag S
a:Aa_y X . xy:y_izy)_(’ b= B _ x2y
A Sy Sy A s

= _ = Xy — Xy Xy - _ Xy =

V=P X+ S+ xSy, —y=—5(x—X)
Sx S)C S)C S)C

S S S S

wo_ 2w Py — 5 Y

2 = _\(16.14)\_pxy

Sy xSy Sy S,

yx_y:pwzx@_;) (3.16)

AHaNOTIYHO 3HAIEMO, 1O PIBHAHHS TpsAMoi perpecii X mo Y 3amuieTses y
BUTJISI

w

Xy = X=py 2y -y) (317)
y

7]

3 piBHsHb (16.16) 1 (16.17) HeoOXxinHO, mo npsmi perpecii Y mo X 1 X mo Y

. o 2
npoxosaTh yepe3 Touky (X;Y). Lli mpsimi 36iraroTbest, Koiu ‘ ny‘ =1.



S S
Yok pxy—x HA3UBAIOTBCS  BUOIPKOBUMU KOoegiyienmamu

Bennunan  p,, —
Sy Sy

JIHIUHOL pezpecii 1 TO3HAYAIOTHCS

SY. Sx
Py|x = Pxy S_’ Pxly :pxys_ (3.18)
X y

[TepemHOXMBIIM TpaBl ¥ JiBI yacTUHHM piBHOCTeH (16.18), micias moOyBaHHS
KOPEHs ONEPHKUMO Py, == | PyxPxly - TOOTO Koe(DimieHT Kopemsiii € cepeaHiMm
FCOMETPHYHUM KOC(ILI€HTIB JIHIAHOI perpecii. 3HaK y MpaBii YacTHHI Py
30iraeThCs 31 3HAKAMU Pyix i Pxly -

Koedimient perpecii Y mo X (X mo Y) mokasye, Ha CKUIBKH OJHHHUIb Y
cepeHboMy 3MiHIOEThes 3MiHHA Y(X) mpu 30utbmenHi 3minaoi X(Y) Ha omHY
OJIMHUITIO.

ko AaHi cnoctepexeHb HaJ o3Hakamu X 1Y 3a/laHl y BUTJISAA1 KOPEISLIIAHOT
Ta0auIl 3 PIBHOBIIAJICHUMH BaplaHTaMH, TO JOLIIBHO MEPEUTH 10 YMOBHUX
BapiaHT:

ui=(x —Cy)/h; vy =[y; —Cy)/h,,

ae C1 1 C, — xubni Hyi Bapiant X 1Y BignoBiaHo, hy i hy — kpoku, TOOTO pi3HUII MiX
nBoMa cyciHiMu Bapiantamu X 1Y. Tomi

— S —

x:%Zuinxi +C=hu+C; (3.19)
i=1

— h, & _

y:F vjnyj+C2=h1v+C2 (3.20)
j=1

L - 2 22 (3 2

SXZFZUi Ny, —(x—Cl) =h{u —(x—Cl) (3.21)
i=1

2 h22 K2 (— 2 1202 (v 2

syz?jz_lvjnyj —(y-c,f =n3v?-(y-c,) (3.22)

Bupaszumo xoBapiariito yepe3 yMOBHI BapiaHTH. MaeMo
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+&vj+—2u,+—ClCZ n,J—hlgz Yuing +=En | Yving +—4n |=
hy h, hh, n iz j=1 h
s k
:ﬁzzmvn Lo ZZZV n; + Cah 1ZZun,J+C1C2 hlhzZun x
N i=1j=1 i=1j=1 i=1j=1
Kk
Sy, -5 S, -GS Sy o, =25 S, -
=1 i=1j=1 i=1 j=1 i=1j=1
h, —
—hl—z.ZZuinxi >vin, :hlhz(uv—u -v)
n® iz j=1
S k s k
Ae ”=Z”xi :Znyj zzznij
i=1 j=1 i=1j=1
1 o1&
U==2ung Vv==2yvn, ZZUV nij
Ni—1 Nj=1 Ni-1j=1
Taxkum unmHOM,
Sy hthZZuv Ny — hlzZun Zvjny (3.23)

i=1j=1

[puknan 2. 3HaiiTy piBHAHHS npsiMux perpecii Y mo X ta X 3a Y 3a gjaHumu
KopessiitHoi Tadnuii 16.4 1 modyayBaTH iXHi rpadiki.

[lepeiineMo 10 yMOBHHX BapiaHT

U = (X —Cy)/hy =(x —20)/5; Vi=(Yi —Cy)/hy =(y; -50)/10, ne sx

xubH1l Hym C; 1 C, y3sTi BapianTu BignoBigHo x = 20 1 y = 50, po3sramoBaHi
npuOJIM3HO B cepenrHi Bapiamiiaux psaiB, Tooto C; =201 C, =50,ah;=51h, =10.



Tabmuus 3.4

X 30{40(50(60(70| Ny,
S5 |2 |—|—]—]—]2
10 |6 |5 |—|—|—11
15 | —[3 |7 |4 |[—[14
20 |—|—]40(9 |4 |53
25 |—|—|2 |6 |7 |15
30 | —|—|—|]—[5 |5
Ny |8 |8 |49|19|16|n=100

[IpencraBumo kopensmiay T1abn. 3.4 y Buriasai Ttabn. 3.5, ne JBa
NepeIoCTaHHIX CTOBIIIII i JIBa MEPEAOCTaHHI PSAIKUA MICTITh HACTYITHI CyMHU:

6 6 5 5

o2 . . .
Zluinxi =17, Zlui n, =111, Zlvjnyj =27 Zlngnyj =123
i= i= i= j=

6 5
st 3pydHOCT] OGUHCIIEHHS CyMI ) D UiVl CTIOYaTKy PO3paxoByeMo UV if

i=1j=1
IPOCTABIISIEMO 11l 3HAYEHHS y BEPXHBOMY IPaBOMY KYTKY THX OCEPEIKIB, Y SKHX
n; #0, a moriM 3Haxoxumo noOytku U;V;n;. IligcymoByroun ix 1o psakax i

CTOBIISIM, 3alMMUCYEMO OTPUMAaH1 Pe3yJIbTaTH BIAMOBIAHO B OCTAaHHBOMY CTOBIII U
OCTaHHBOMY psiKy Tabu. 3.5. IlizcymMoBytour 3HaUY€HHS OCTaHHIX CTOBIIIA W psijiKa,
6 5
ONEPXKMMO B TIPAaBOMY HMKHBOMY BikHi Tabm. 3.5 D > uv;n; =85; ixmiili 36ir
i=1j=1
CBITYUTH TIPO MPABUIBHICTH OOYUCIICHb.
BukopucroBytoun popmyiu (3.19) — (16.23), ogepkumo:

x=5-(~17)/100+ 20=1915; y=10-27/100+50=527;
s2 =25.111/100— (1915 - 20)* =27,0275, s, ~5,1988



Tadomus 3.5

Y (30 |40 |50 |60 |70
2

5
. nXi uin)(i Ui nXi ZUiVJ‘nij
X \2 110 1 |2 1=1
U
5_32@————2—61812
10 |-2 GESB— — = |11 |-22 |44 |34
NRCHE
15 |1 |- |35, Tla - |14 e
o/ [0] |0
20 0 |- |- |40l 1o 13310 [0 |0
o 11| 2
25 1 1= |- |, Sg 7|18 15 |15 |20
302————5H5102020
Ay, 8 |8 |49 |19 |16[100|-17 |111 |-
Viny, ~16/-8 (0 |19 (3227 |- |- _
ving |32 (8 |o |19 |64 f123- |- |-
6
Duvin; (36 1310 |2 (34|~ |- |- |85
i=1

3a ¢opmynoro (16.14) 3Haiinemo BUOIPKOBUM KOEDIIEHT KOPESIIi
Pxy= 44,795/(5,1988- 10,7569) = 0,801, a norim, BukopucroByrouu (3.16) i

(3.17), omep>kuMo IyKaHi PiBHSIHHS perpecii

10,7569

y, —52,7=0,801- (x—19.15)= y, =1,6574x + 20,9616

51988

X, ~1915=0,801-
10,7569

(y-52,7)= x, =0,3871y —1,2502



52,7
y=1.6574x+20.961

40 |-

30 |

20 4
x=0.3781y-1.250

10 |

/
| | | —>
/ 10 19,15 30 40 X

Puc. 3.3
Ha puc. 4.3 npeacrasieni rpadiku OTpUMaHuX NPSIMHUX perpecii.

3.3 Koedinient xkopeJsiuii
JIJist KUTBKICHOT XapakTEePUCTHUKUA TICHOTH JIHIMHOTO KOPEISIHHOTO 3B'A3KY
MDK JBoMa BenuunHamMu X 1 Y TeHepallbHOi CYKYIHOCTI paHimie Oylio yBeJeHe
NOHSATTS Koeiyieuma NiHiliHOI Kopeaayii, 00yMOBJIEHOTO CITiBBITHOIICHHIM

M(XY)—m,m
fy = (XY)-m,m, (3.24)
OxOy

ne m, =M(X), my=M(Y), o,=y/D(X), o,=D(Y)

Bigomo, 1m0 sikio BesmyuuHu X 1Y He3aleKHi, T0 Iy, = 0; skmio hy =1, 710 X

1Y 3B's3aHi NIHIAHOK (YHKIIOHATIBHOKO 3AIEKHICTIO, IPUYOMY, OPIBHIOE I, =1y

BUMAJIKy 3POCTAIOY0i 3aJexHOCTI i Iy =—1 y Bumanky cmamHoi; \rxy\ﬂ. [Ipu

ubomy fy, >0, skmo npu 3pocrani oxmiei Benmumnu (Hanpukian, X) M(Y)
301IBIIYETHCS, 1 HETATUBHUN y MIPOTUIIC)KHOMY BUIIAJIKY.

Ha mpaktumi st OLIHKM TICHOTH JIIHIHHOTO KOPENSALIMHOTO 3B'SI3KY MIX
BenuurHaMu X 1 Y 3a pe3ynbTaTaMu BUOIPKOBHX CHOCTEPEKEHb BUKOPUCTOBYETHCS
BUOIpKOBHI Koe(illieHT MHIHHOT Kopemsii, 00yMoBieHuit popmynoro (3.25), To0To



S Xy
_ oy _XYy—X-y (3.25)
S¢Sy S¢Sy

Pxy

®opmyny (3.25) 3BHUaifHO 3aCTOCOBYIOTh Y TPOXH MOAU(]PIKOBAHOMY BUTJISIL.
Tax, migcTaBUBIIM B HEl PO3TOPHYTI BUPAKEHHS JIA Sy, Sy 1 Syy, JIETKO OJEpKaTH

HACTYNHY (GOpMyITy:

s k S k

nZinyjnu—(ZXinxij Zyjnyj

] : .

Pry = = (3.26)

2
S S
i=1 i=1 j =

Sxo AaHl He 3rpyNoOBaHl y BUIJISAA1 KOPENSALIAHOT TaONHII ¥ NPEACTABISAIOTh
n mapy 4ucen (xj; i), To Juig o04YrcIeHHs Koedilienta xopesii y popmyii (3.26)

s Kk n
BapTO B3sTH Ny =Ny =N, =1 i=], azz 3aMiHUTH Ha Z :
i=1j=1 i=1
Koedimienr kopemsamii  p,, € 0€3pOo3MIPHOI0 BEIMYUHOK (TOMY IO
PO3MIpHICTIO 4YHCEIbHHKA ¥ 3HAMEHHHKAa € po3MipHOCTI a00yTKy XY); #oro
BEJIMYMHA HE 3aJICKUTH BiJl BUOOPY OJMHHUIL BUMIPY 000X 3MIHHHX; BEIMYHHA Oy,

npuiiMae 3HadeHHs Ha Bipi3Ky [—1;1]. biusbka g0 Hyns BenuumHa KoedirieHTa
KOpPEJISILIT CBIIYUTh MPO BIACYTHICTH JIIHIMHOTO 3B'A3KY 3MIHHUX, aJleé HE 3alepevye
MO>KJIMBICTh ICHYBaHHS 1HIIOT (POPMU 3aJI€KHOCTI MIXK HUMH.

Xova BUOIPKOBHI KOCQILIEHT KOPENALIl Oy, TPEACTABIsE 3HAYMMY OLIHKY

JUISL Ty, , OJTHAK OUIBII HA/IHHY OLIHKY OJM3BKOCTI Py, JO fyy

MO>KHA JIaTH JIUIIE B TOMY BUTIAAKY, KOJH PO3MOALT BeTUYrH X 1 Y JOCUTH OJIM3bKUN
70 HOpManbHOI (opmu. Hanpuknaz, mis OLIHKA [, HOPMAIBHO PO3HOLIIICHOT

3a JaHUMH BUOIpKU

reHepalbHOI CYKYNHOCTI, y BHUIAAKy Outebmmx BHOIpok (N>50), MoxHa
CKOpHUCTaTHUCS (HOPMYJIIOIO

1—,02 1-p
Py — uyT’W <ty < Py + uyTXy (3.27)

e u, — KOpIHb PIBHSHHS 2CD(5):7/, II0 BU3HAYAECTHCA 3 TAOIUII 3a 3aJaHOI0

JOBIPYOIO IMOBIPHICTIO ¥, @ BEJIMYMHA

(3.28)

HA3UBacTHCS TOYHICTIO OL[IHKH.



HaBenmemo cxeMy 3HAaxXxO/KEHHS TOYHOCTI O 1 JOBIpYMX TPaHUIb, IO
BIJIMTOBIIAl0OTh HANIMHOCTI .

n
1-p? )
Pxy —>2(D(8)=}/H—4>5:uy—>5:u7ﬂ — (3.29)

/4

[puknan 3. 3HaliTH AOBIpYUH 1HTEPBAI AJIA OIIHKHA KoedimieHTa Kopemsiii

Ny 3 HamiinicTio y= 0,95, akwo p,, =0,23, n=320.

y
3a cxemoro (17.6),

n=2320
Pry =0,23; = 2d(£)=0,95—> £ =196 —
y=0,95
- 2 0,23-0,104
L5-106 02 4104 —
V230 _,0,23+0,104

3Biacu, 0,126 < Ny < 0,334.

3acTOCOBYIOUM KOE(IIEHT KOpemsuli sIK Mipy 3B'A3KY, MOTPIOHO MaTH Ha
yBa3i, 0 BIH OTPMMAaHWUW Ha OCHOBI JJaHUX BUOIPKU H, OTXKe, MiJJIAHUN BIUIUBY
BUITaJIKOBOCTI.

Sxmo o6csar BUOIPKM HEBENMKUN, TO 3HAWTH BHOIPKOBY MOMIIKY IIi€i
BEJIMUMHU JOCUTh CKJIaJHO, TOMY Ha MPaKTULl 3a3BUYail 3aMiCTh BHU3HAUYEHHS
NOMIJIKK Koe(iIlieHTa KOpeJsIlii MepeBipsAl0Th TINOTe3y MNpOo HMOro 3HAYMMICTD
(icToTHICTB), TOOTO YU CYTTEBO Py, BIAPI3HAETHCS B HyJA YU IO BIJAMIHHICTH

MO>KHA TIPUTNUCATH BIUIMBY BHUIAJKOBOCTI, MOB's3aHO1 3 BUOiIpKO0. [HakIIe KaxKydu,
BUHUKAE HEOOXITHICTh TPHU 3aJlaHOMYy PIBHI 3HAYUMOCTI @ TIEPEBIPUTU HYIHOBY
rinoresy Hg:r,, =0 npu koukypyrouiii rinoresi Hg i1y, #0.

Sxmo HymbOBa TIMOTE3a BIIKUAAETHCS, TO 1€ O3HAYAE, IO Pxy 1CTOTHO

BIJIpI3HSETbCS Bl Hyds, a X Ta Y  KOpenboBaHi, TOOTO TMOB'A3aHI JHIMHOIO
3aJICXKHICTIO. SIKIIO HYJIbOBA TinoTe3a Oy/e NpUiiHATa, TO HE Py, 3HAYNMO, a X Ta Y

HEKOPEeJIbOBaH1, TOOTO HE MOB'A3aH] JIIHIMHOO 3aJ1€KHICTIO.
Sk kpuTepii nepeBipKU HYJIbOBOI TOTE3U MPUIMEMO BUMAJAKOBY BEJIMUNHY

T Py NN —2
L 2

1-py
ska mae po3noain CteiojieHTa 3 k = n—2 cTyneHsMH Boji. YuCIO CTymneHiB BoOi

MEHIIIe YKCJIa CIIOCTEPEKEHb Ha 2, OCKUIBKU Y (OopMyly BUOIPKOBOrO KoedilieHTa
KOpessiii BXOJATh cepenHi BUOIpKoBI 3HaueHHS X 1 Y, I8 PO3paxyHKy SIKHX

(3.30)



BUKOPHUCTAIOThCS MBI JiHIMHI (GopMynn TXHBOI 3aJ€KHOCTI BiJl CIOCTEPEKEHD
BUIIQJIKOBUX BEJINYHH.

OckinbKn anbTepHaTUBHA Tinore3a Mae Buriasn Hyify #0, To KpurHuHa
00J1acTh € TBOCTOPOHHKLOIO. [lepeBipKy HYJIBOBOI TrimoTe3n OyAeMo 3iHCHIOBATH 3a
HACTYIIHOIO CXEMOIO:

nk=n-2 —
Py n-2

Pxy _)HO:rxy:O_)THa@T_—Z_)
o N

Toagn| <t — npuiinsima,

. . A7 | .B
— Hy:ry, 20>t (a:k)—— 1

a61| > tip —> 6iOxUNEHA

(3.31)

L ‘TH

[lpuknazn 4. 3a BuOipkoro o0csary n = 62, B3ATOIO 3 HOPMAJILHOI ABOBUMIPHOL
TeHepanbHOi CyKynHOCTi (X; Y), sHalnennit BUOIpKOBUN KOS(IIiEHT KOPENSIIT Oy, =
0,3. IlorpibHo mpu piBHI 3HauumocTi o = 0,01 mepeBipUTH HYJIBOBY TINOTE3Y
Ho : 1y, =0 1pu anbrepratusHii rinoresi Hyiry, #0.

BuxopucroBytouu cxemy (17.8), onepxumo

n=62;k =60
0,3-/60

=0,3 —->Hyiry =0T, =
:Oxy 0-"xy a0. 1-0/09
a=0,01

— Hy iry %0t (0,0160)— ">t = 2,66 — [T, 5, | <t2% — npuiinsma

~ 2,436 —>

Takum YMHOM, HEMa€ MIACTaB BIAKMHYTH HYJbOBY TinoTe3y. [Hakie kaxyuw,
Pxy HE3HAYHO BIAPI3HSETHCS Bin Hymsl, T00T0o X i Y HEKopenboBaHi, TOOTO He

[MOB'3aH]1 JIIHIMHOIO 3aJIEKHICTIO.

3.4 IIoHATTS NPO MHOKUHHY KOPeJIsLilo
Y Tux BuUNAgKax, KOJIM JOCHIIKYETHCS KOPEISALIAHUNA 3B'A30K MIXK
BEITMYMHAMHU, YHUCIIO SIKUX OUTBIIE ABOX, YBOJATH MOHSATTSI MHONCUHHOI KOPEIIALIIT.
Tak, mpu HOCHIPKEHHI KOPETSIIAHOTO 3B'SI3Ky MK TpbOMa KUIbKICHUMU
o3Hakamu X, Y 1 Z MOKHA BBECTH PIBHSHHSA perpecii

zxy = f (X; y)



e Zy, — Cepe/IHE 3HAYCHHS BEJIMYMHM Z, 110 BiNOBIIAE IIEBHAM 3HAYCHHSM X Ta Y.

['eoMeTpUYHOIO IHTEPHIPETAIIEIO ILOTO PIBHSIHHS € JIesKa MOBEPXHS B MPSIMOKYTHIM
CUCTEMIi KOOPJIAWHAT TPUBUMIPHOTO IIPOCTOPY.

VY HaO1LIbII MPOCTOMY BHUNAAKY JIHIHHOI KOPENIALIHHOT 3a1€KHOCTI 03HAK X,
Y 1 Z BubipKOBe PIBHSAHHS perpecii Mae BUTIISA

Exy :aX+by+C

Hexait y pe3ynbrari HE3ale)KHHX CIIOCTEPEe)KEHb HaJ JIOCTIKYBaHOKO
CUCTEMOI0 KUTbKicHUX 03HaK (X; Y; Z), oTpuMaHi n cyKymHOCcTe# uncen (X1,Y1,21), (X,
Y2, 22), +--» (Xny Yny Zpn)... [Ipurmyctumo, o GyHKIis perpecii iHiliHa, TOOTO

Z=ax+by+c (3.32)

B (17.9) Z,, 3amiHeHe Ha Z , TOMY IO Pi3HI 3HAYEHHsX X 1 y o3HaK X 1Y, 1
BIAMOBIAHI iM 3HA4YeHHS Z O3HaKM Z CHOCTepirajucs 10 OJHOMY pa3y. SKIno
TO3HAYNTH Zi = ax; + by; + ¢ HabmkeHe 3HaUEHHS Zj, 00UHCIICHE 3 PIBHSHHS perpecii
(17.9), To BemmunHa Z; — Z;, € BIAXWICHHAM HAOIMKEHOTO 3HAYECHHS Z;j, B1l TOYHOTO
z;. Koeopimientn a, b i 3 piBHsHHA perpecii (17.9) 3HaiizeM0 3 BUMOTH METOIY
HalMEHIIIUX KBAJIPaTIB:

n n
S(a;h;c)=(z, - Z, ¥ = (z; —ax;, —by, —c)* - min

i=1 i=1

HeoOxiani ymoBH MiHIMyMY (PYHKIIII S yTBOPSATH CHCTEMY

0S L
G_ZZZ(Zi —ax; —by; —c)~x)=0,
a ia
0S L
%:22(4 —ax; by, —c)-y;)=0
i=1
n
§= ZZ(Zi —ax; — by, —C)(—1)=0,
a i

sKa B pe3yJbTaTi TOTOXKHUX NEPETBOPEHb HA0YBa€ TAKOTO BUTJISAY



n n n n
ad xF+bY Xy +¢X % = %z,
i i 2 i

n n n n
ad xy +bY v +cdyi = vz (3.33)
i=1 i=1 i=1 i=1

n n n
a:z:)ﬁ +‘b:E:)ﬁ +—Cr1:::E:Zi.
i=1 i=1 i=1

Po3B’s3ytoun cuctemy (3.10) 1010 HeBiIOMHUX mapaMmerTpiB @, b i ¢, a moTiM,
M1JCTaBJISIIOUH iXHI 3Ha4eHHS B (3.9), o71ep)KMMO ITyKaHe PIBHSIHHS perpecii.

3pyuHillie, 0JIHaK, 3HAUTH TOTOBI (POPMYJIH JIJIsl pO3paxyHKy MapameTpiB, a He
pO3B’s3yBaTH cucteMy mopasy. Koeoimientu perpecii @, b 1 mapamerp ¢ y upomy
BUITAJIKy OOUMCITIOIOTHCS 32 HACTYITHUMU (OpMYJIaMu:

a:pxz_pyszys_z_ b=

; = P L. c=Z-aXx-bx (3.34)
1-p2 s 1-p2 s
Pxy X Pxy y
Tyt Py Pxs Pxy— BUOIPKOBI  KOCOILIEHTH JIHIHHOI ~KOpesmii  MDK
BIJTIOBIIHUMM O3HAKAMH; Sy, Sy, S, — CEpelH1 KBaJpaTWYHE BIAXWICHHA, X,Y,Z —

cepeHl 3HAaUCHHS.
TicHota 3B's3ky 03Haku Z 3 o3HaKaMu X 1 Y, OIIHIOETHCA BUOIPKOBUM

CYKYNHUM Koe@hiyieHmom Kopenayii

R :\/(piz _prypxzpyz +p§z )/(1_p>%y) (3.35)

npuuomy 0 <R <1 .
Ticuota 3B's13ky Mixk Z 1 X (ripu noctiiHomy Y), Mmixk Z 1 Y, (ipu mocTiitHOMY
X) OILIHIOETHCS BIJMOBIHO YACMKOBUMU BUOIDKOBUMU KOeqhiyieHmamu Kopeasayii:

Pxz — PxyPyz . Pyz = PxyPxz (3.36)

Pxz(y) = v Pyz(x
R ) Y i k)

i koedimieHTH TMOKa3ylOTh CTYMiHb JIHIMHOI  3aJIEKHOCTI  MIXK
CIIOCTEpEKYBAaHUMH 3HaAYCHHSIMU Z 1 X, a TaKoK Z 1 Y, SIKIIIO BIUIMB TPEThOi O3HAKHU
YCYHYTO.

[lpuknazn 5. Hexaii 3miHHa Z nepeOyBae B J1HIAHIN 3a71€KHOCTI Bijl 3MIHHHUX X
Ta ). JI7s oliHOK mapaMeTpiB piBHSIHHS perpecii 310paHi HACTYIIHI JaHi:

Tadomuis 3.6

11112314516 (71819 |10
z;110|12|17|13|15(10{14]|12|16|18
X2 |2 18 12 |6 315 |3 ]9 |10




yil1 |2 104 [8 |4 |7 |3 [10]11]

3HaiiTy piBHSAHHS JiHINHOI perpecii, Buxoasuu 13 cuctemu (3.10) 1 popmyn
(3.11), a TakOK CYKYITHHUH 1 YaCTKOBUI BHOIPKOBI KOE(DILIEHTH KOPEIAIIi.
CkrnageMo po3paxyHKoBy Ta0i. 3.7
Taomurs 3.7

i2 Yi yi2 Zi Zi2 XiYi| %iZi| Yidi
111 |10 |100 (2 |20 (10
2 4 (12 (144 (4 |24 |24
10{100{17 |289 |80 |136|170

4 |4 |16 |13 (169 [8 |26 |52
8
4
7

<
P

64 |15 (225 |48 |90 (120
16 |10 |100 |12 |30 |40
49 14 1196 |35 |70 |98
9 139 (12 (144 |9 |36 (36
81 |10]/100{16 |256 |90 (144|160
0{100(11{121{18 |324 |I1O |180 (198

50|336{60(480|137|1947|398 | 756 |908

RP[OIWOIW[IOOIN[0OININ
O

MIS@OO\ICDU'I-BOONH—'

[ToGymyemo cuctemy piBHsHB (3.33), BUKOPUCTOBYIOUM PO3paxyHKH Tabdi. 3.7
336a + 398b + 50c = 756,

398a + 480b + 60c =908,
50a + 60b +10c =137

Po3B’s130Kk cucTeMU 1IOJI0 HEBIIOMHUX IMapaMeTpiB Ja€ IIyKaHl OI[IHKU: a =
0,1285; b =0,6117; ¢ = 9,3872.

PiBHSIHHSA perpecii Mae BUTIISIA

z=0,1285a + 0,6117b + 9,3872

JI71st po3B’s3KY 1IbOTO MPUKJIAAY 3a J0TOMOroro Bupasis (3.11) 3Haliaemo:
X=5 y=6,7=137; x2=336; y2=48 z2=1947;

Xy =39,8; x2=756; yz=908;

s, =V x? — X% = /336 25 ~ 2,9325757:

5, =/y2 -y =/48—36 ~ 34641016

S, = J2-72 = \194,7 -187,69 ~ 2,6476405




Sy =Xy —X-y=398-30=98;
S,, =XZ—X-y=756-685=71;
-z

S,,=Yy2—y-2=908-822=86
S

Pry =—o = 28 ~0,9646865;
S¢S, 29325757-3,4641016

Py =X = L ~0,9144292
5,5, 2,9325757-2,6476405
S

Py =—> 5.5 ~0,9376674

5,5, 3,4641016-2,6476405

4o 0,9144292-0,9376674-0,9646865 2,6476405

. ~0,1285;

1-(0,9646865) 2,9325757
, _ 0.9376674-0,9144292.0,9646865 2,6476405 . .
1-(0,9646865)° 34641016 '

c=13,7-01285-5-0,6117-6~9,3872

TicHoTa 3B'13ky 03Haku Z 3 o3Hakamu X 1 Y, X (mpu mocriinomy Y), Y (mipu
noctiitHomy X) BUu3Ha4yaeThes 3a popmynamu (3.12) i (3.13):

09144292 0,904555 _
Pa(y) =" [0,069380- 0120780
09376674 0,8821375 _
Pv) = 5,069380- 0163810

0,1079;

0,5209

3.5 Ilutanusa AJs camonepeBipku Temu 3

JlaiiTe BU3HaueHHs (QYHKIIIOHAJIBHOT 3aJIeXKHOCTI MK 03HakamMu X1 Y .
SIKy 3alIeXKHICTh HA3UBAIOTh CTATUCTUYHOIO a00 CTOXaCTUYHOIO?
1o Ha3UBaETHCSI YMOBHUM CEPENHIM Y, ()‘(y) criocTepexyBaHux 3Ha4deHb Y(X)?

SIxi piBHSIHHS HAQ3WBAIOTh MOJICILHUMU PIBHSIHHSIMH perpecii?

o Ha3uBaETHCS KOPENALIMHUM MOJIeM?

CdopmymroiiTe OCHOBHI 3aBIaHHs pErpeciiiHOro aHami3y.

3anuuriTh MOJENb JiHIIHOI napHoi perpecii Y mo X 1 X mo V.

SanumiTe GopMy/IH IS 3HAXOMKeHHs mapametpiB « 1 B (a'it f') npamiii

perpeci.

NGk W



9. Yum Bizmpi3HAIOTHCS perpeciiiHi mpsmi Y =a + X it X=a'+ SY?
10.TTosICHITB, SIK 3aIIOBHIOETHCS KOpEAliifHa TaOJIUIIS.

11.Yomy nopiBHIOE BUOIPKOBUH KOEPIIIEHT KOPEIALii?

12.Yomy piBHiI BUOIpKOBI KOoe(]iIll€EHTH JI1HIMNHOT perpecii?

13.JlaiiTe BU3HaUYCHHS KOPEJAIIHHOT 3a7IeKHOCTEeH MK 03HakaMu X1 Y .

14.BcTaHOBITH 3B'A30K Iy, 3 yix 1 Ky -

15.Hagenite BuBesieHHS X, Y, S)% 1 Si yepe3 YMOBHI BapiaHTH.

16.Bupa3iTe KOBapiallito uepe3 yMOBHI BapiaHTH.

17.JIns1 90r0 BUKOPUCTOBYETHCS BHUOIPKOBUI KOEQIIIEHT JIHIMHOT KOPEIii?
Hagenite popmyiy.

18.HaBexiTh cxeMy 3HAXO/UKECHHS AOBIPYMX TPAHHIb JISL OLIHKH Ty, .

19.HageniTh cxemy NepeBipKH HyIbOBOI TIOTE3W PO PIBHICTH HYIIO Iy, .

20.3anuiriTe MOJENb JIHIIHOI perpeciitHoi 3anexHocTi o3HaK X, Y 1 Z.

21.3anuiite GopMyIH JUT 3HAXOKEHHS MapaMeTpiB a, Di 3 miHIHHOTO piBHSHHS
perpecii.

22 . JI51s1 90T0 BUKOPUCTOBYIOTHCSI BUOIPKOBI CYKYIHHUH 1 YaCTKOBUHM KOE(IIIEHTH
kopensuii? HaBenits hopmynu.



