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II1ag neximmm No 3

e JIuCIIEPCUOHHBIA AHAJIN3

e R2

 Teopema I'aycca-MapkoBa a1 mapHoOu
perpeccuu



IoJie3HbIe pe3yabTaThbl OTHOCUTEIBHO
perpeccuu

1) Y = p o T ,Bl)?
Jloka3aTejbCTBO
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JIMHUA perpeccuy mMpoOXoauT Uepes
TOYKY (X ,Y)



IoJie3HbIC Pe3yabTAaThl OTHOCUTEIBHO
y perpeccuun
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OTCyTCTBYET CUCTEMATHUYECKAA OlIMOKA



IoJie3HbIC Pe3yabTAaThl OTHOCUTEIBHO
perpeccuun

3) ZY—ZY

Jloka3aTejibCTBO

Y. = f.+e., i =1,., n
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CymMa Bcex 3HAYEeHUH Y COBNAJAAeT ¢ CYMMOHM BCeX
BbIPOBHECHHBIX Y.



IoJie3HbIC Pe3yabTAaThl OTHOCUTEIBHO
perpeccuu
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4) Y=Y

Jloka3aTejibCTBO

Y. =Y, +e,, =1, n
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Cpennee apudmeTrndeckoe 10 BCeM 3HAYECHUSIM Y COBIIAAAET

CO CpeTHUM apu(PMETHYECKUM 110 BCeX BLIPOBHEHHBIM Y.
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IoJie3HbIC Pe3yabTAaThl OTHOCUTEIBHO
perpeccuu

5) iXiel. =0
i=1

Jloka3aTejibCTBO

RS _y = 28> X7 =23 XY 424> X, =0

op,
ZXi(Yi_IBAO _ﬂAlXi) =0

Zn: X.e =0
i=1



IoJie3HbIC Pe3yabTAaThl OTHOCUTEIBHO
perpeccuu

6) Z Ye =0
i=1

[loka3aTenbCcTBO
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Zyiei:Z(ﬁO—l_ﬁlXi)ei:
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JlucnepcMOHHBIN aAHAJIN3
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e =Y~

Y, -Y = (Y,
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~Y)+ (Y, -Y))



JlucnepcMOHHBIN aAHAJIN3

10



JlucnepcMOHHBIN aAHAJIN3
Zn: pi=Y 5 el
; — —
Z(Y —Y)? Zn:(fi —Y_)2+Znef,
i=1 i=1
Z(Y —Y)* =TSS (Total Sum of Squares )
Z(Yi —Y)? = ESS (Explained Sum of Squares )

i e’ = RSS (Re sidual Sum of Squares )
- TSS = ESS + RSS
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IToka3aTe/ib KauecTBa MOATOHKH perpeccun R?

7SS = ESS + RSS

CESS (Y, -Y)

R? = = =
TSS > (Y,-Y)’

D =Y (n-1)  var(Y)
N, -Y) (n-1)  var(Y)

R? apasiercsa orHomenneM ESS k TSS, (um moeii nucnepcnn
Y, 00bSICHEHHOH ¢ MOMOIIbIO perpeccun). OueBUIHO, ITO
HEOTPHUIATEIbHAA BEJIUYHHA.
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IToka3aTe/ib KauecTBa MOATOHKH perpeccun R?

TSS = ESS + RSS

_ESS_TSS-RSS_  RSS_. _ De

R’ ——=]- -
7SS 7SS 7SS > -Y)

JIpyroe Boipa:kenue 15 R2, u3 koroporo cieayer, uro R? He
npesbimaer 1. 13



IToka3aTe/ib KauecTBa MOATOHKH perpeccun R?

R? 1eliCTBHTEIBHO ABJISAETCSA KBaJApPaToOM, 2 HMEHHO,
KBAaJPaToOM BBIOOPOYHOro Ko3Gh@duuueHTa Koppeasuun X

uy.

Jloka3zarejbCTBO

R2 _ ESS_ Z(ﬁ_§)2 _ Z(ﬁo +ﬁ1‘Xz _180 _181)—( _

TSS Yy DV )
She-D] L Yer Sk X
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(fo) | Zylz o
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OueHkn KOOYPPUIMEHTOB — CJIyYalHbIE

BCJIHYHUHBI
Y=0+0X+¢

Y:,Bo "‘/BlX

B = cOv(X.,Y) cov(X,[B,+ B, X +¢])
' var(x) var(X)
cOvV(X ,B,)+cov(X,B,X)+cov(X, &)
var(X )
0+ f,cOv(X,X)+cov(X,¢)
var(X )
cOov(X . ,¢g)
var(X)

:IBI_I_
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OueHkn KOOYPPUIMEHTOB — CJIyYalHbIE

BeJIUNYMHBI
Y=8+0X+¢
Y:IBO_I_IBIX

B cOv(X ,¢g)
p,= B+ var(X)

T.k. X — 1eTepMUHUPOBAHHBIN, 4 € — CJIYYaUHbIA BEKTOP, TO

[, - caydaiiHasi BeJIHYHHA.
Anajorn4no f, - cayuaiinasi BeTHUHHA.

st TOro, 4T00bI HAMTH UX OCHOBHBbIE YHCJI0BbIE

XapaKTePUCTHKH, HEOOXO0AMMO C1eJIaTh NMPEANoJI0KeHUs 00

E.
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Teopema I'aycca-MapkoBa 11 HIapHOH
perpeccuu

1) Ecnn mogenb Y, =B, + B,X, + & ,i=1,...,n npaBUNbLHO
cneunduumpoBaHa,

2) X; aeTepMMHUpPOBaHbI U He BCe paBHbI MexXay coooMu,
3) E(g) = 0,

4) var(g)) = 6.2,

9) cov(g;, &) = 0 mpu i # j (T.e. olMOKH He KOppeaUPYIOT)

T0 olenku MHK B, u 3, aBasitorcss BLUE (best linear

unbiased estimator).
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BLUE

Estimator — oLeHKa,
Unbiased — HecmelleHHas,
Linear—-no Y,

Best — 3T0O oLeHKM C HaMMeHbLUen aucrnepcuen B Krnacce
BCeX JINHEeNHbIX HeCMeLLEeHHbIX OLEeHOK
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Estimator (oneHka)
. Z XY —nXY

IBI_ Z(Xi_)?)z

5200 -T)

1 Z(Xi_)?)z ’

s QN - -

= x=X-X, y=Y-Y
D
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Unbiased (HecMeleHHAs)

[loka3aTenbCTBO HECMELLEeHHOCTU OLeHKN Jf,

B coOv(X,¢&)
pi= B+ var(X )

B cov(X,e) | cov(X,¢)
E(ﬁl)—E(ﬂﬁr var(X) j—E(ﬂl)JrE( var(xX) j
1 A —

=Bt arx) FEOVX0)= 5,

PaBeHCTBO nocnepHero crnaraemMoro HYJIO 6y.qu AOKa3aHO Aaree.
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Unbiased (HecMeleHHAs)

HCoxX,¢))= Z(X -X)G e)j
=nl_ S (X, X)6 )
:1_1 i()(i _X)E(s —¢) :nl_l i()(l. — X)x0=0

AHanorM4yHo AokKasbiBaeTCs HeCMELEeHHOCTb OLeHKM napamMeTpa BB,

21



Linear (JiuHelHanN)

Ecnu

Y=Y +Y%,

Y =B+ BX +é

Y, =P +BX+e,
Y=8+X+eg, TO

181 2181 +181"»
/Bo :/B(; +/8(;9
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Linear (JiuHelHanN)

Hoka3aTenbCcTBO
7 = cov(X,Y) cov(X,Y +Y,)
L var(X) var(X')

_cov(X,Y) N cOvV(X,Y,)
var(X) var(X)

=B+5
Bo=Y-BX=Y+Y,—(f+B)X =

=B+ B,
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Linear (JiuHelHanN)

Ecnu

Y =aY,
1§==ﬁ%-+/z)(4'81

Y=8,+X+e&, TO

ZZ:=0¢z»
ﬁ%::ai%
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Linear (JimHeHHAas)

[oka3saTenbLCTBO

p - cov(X,Y) cov(X,al,)
' ovar(x) | van(X)

=afs,.

B, =Y -BX=aY,-af X =af,
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Best (Hanay4Iiuas)

Best — 3TO OLEeHKU C HaMMeHbLlEen aucrnepcuen B Krnacce
BCeX JINHEeNHbIX HeCMeLleHHbIX OL,eHOK

(cm pokaszaTtenbCTBO B NPUKpPeEnsieHHbIX hannax).

X2 2 03
D TR e

Ty
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OineHka Jucnepcuu BO3MYIICHU A

RSS
n— 2

&’ =

fiBnsieTtca HeCcMeLWweHHON OLEeHKOU Ancnepcum
BO3MYLUEHUMN

(cm pokaszaTtenbCTBO B NPUKpPeEnsieHHbIX hannax).
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OineHka Jucnepcuu BO3MYIICHU A

RSS
n— 2

&’ =

fiBnsieTtca HeCcMeLWweHHON OLEeHKOU Ancnepcum
BO3MYLUEHUMN

(cm pokaszaTtenbCTBO B NPUKpPeEnsieHHbIX hannax).
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O1eHKH TUCTIEPCUH OL[EHOK KO3(P(PUIHUECHTOB

P RSS

’ n— 2
X; o
healSe TS
X’ . _ O,
TRCP SRS
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CrangapTabie OIIMOKHU KOIPPUINEHTOB
perpeccuu

a2
S.e.(ﬁo)—Még nzsz

se(f) = ng
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CrangapTabie OIIMOKHU KOIPPUINEHTOB

perpeccuu

reg EARNINGS S
Source | SS df MS Number of obs = 570
--------- e - F( 1, 568) = 65.64
Model | 3977.38016 1 3977.38016 Prob > F = 0.0000
Residual | 34419.6569 568 60.5979875 R-squared = 0.1036
————————— +-————————— = Adj R-squared = 0.1020
Total | 38397.0371 569 67.4816117 Root MSE = 7.7845
EARNINGS | Coef Std. Err t P>|t| [95% Conf. Interval]
_________ +____________________________________________________________________
S | 1.073055 .1324501 8.102 0.000 .8129028 1.333206
cons | -1.391004 1.820305 -0.764 0.445 -4.966354 2.184347

OueHKM cTaHaapTHbIX OTKIMOHEeHUMU (standard errors) aBToMmaTU4eCcKku
BblgaroTCA Npu oLleHUBaHUM perpeccumn CTaTUCTUYECKUMU NakeTamum.
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