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(® IAHJIEKIUH

* OCOOEHHOCTH perpeccum 0€3 CBOOOJHOTO YiIeHa
* [IpoBepka runote3 ajisi Kod(POULIMEHTOB MHOXKECTBEHHOM

perpeccuu



@ OCOBEHHOCTHU PET'PECCHH BE3 CBOBO/IHOI'O YIEHA

Ecnn B Mmogenn perpeCcCun HCT CBO6OI[HOI‘O HJICHA, TO HC BBIITIOJIHAIOTCA CBOMCTBA

1) Zl 1€i =
2) TSS = ESS + RSS,

S

3)RZ=1-22
TSS’

4) B aToM cityuae R? He sBiseTcs IOKa3aTeleM KayecTBa MOATOHKH PErPeCCUu

(kak 1 RZ adj)-



IPOBEPKA I'HITIOTE3bI O KOHKPETHOM 3HAUYEHUU
KOY®PUILMEHTOB MHOKECTBEHHOHN JIUHENHOHN PETPECCHUU

NA-
S 34,
N/ °)
« -
P: o
2 2
o ™
Zag.wt

MOI[CHB Yl = IBO + ,81X1+. . +,8ka + &,

OcnoBHas rumoresa: Hy: fj = ,BJQ

AnbrepHaTHBHAs runoresa: Hy: f; # ,BJQ i Hy: B > ,8](-) i Hy: B < ,819,

3j_.31(')

TecToBag craTucTuka: t = —
Se(ﬁ])

~t(n—k —1),

OTanune OT MapHON PEerpeccuu TOJbKO B YUCIIE CTEIIEHEW CBOOO/IbI.



IMPOBEPKA 3HAUNMOCTHU KOP®PPUIIMEHTOB MHOXECTBEHHOM
JJUHEMHOU PEI'PECCUHA

NA-
S 34,
5/ o
« -
< o
2 £
8 +
s

MOI[CHB Yl — IBO + ,81X1i+. . +,Bkai + El‘,i — 1, e,
OcnoHas runoresa: Hy: f; = 0

AnbrepHatuBHas runoresa: Hy: §; # 0,

—~

TectoBas cratuctuka: t = b ~t(n—k —1),
Se(ﬁ])

OTanune OT MapHON pEerpeccuu TOJbKO B YUCIIE CTEIIEHEW CBOOO/IbI.



@ IMMPOBEPKA 3HAYMMOCTHU KO3®®UIUMEHTOB MHOKECTBEHHON
" JIMHEMHOW PETPECCHUH

. reg EARNINGS S EXP

Source | SS df MS Number of obs = 540
————————————— e, e, e, e, ————— Fl{ 2 537) = 67.54
Model | 22513 .6473 2 11256.8237% Prob > F = 0.0000
Residual | 89496 .5838 537 166.660305 R-squared = 0.2010
————————————— e e e e e e i e i o e e e e Adj R-squared = 0.1980
Total | 112010.231 539 207.811189 Root MSE = 12.91
EARNINGS | Coef Std. Err t P> |t [95% Conf. Intervall]
_____________ +————————-———————————____________________________________________
S | 2.678125 .2336497 11.46 0.000 2.219146 3.137105

EXP | .5624326 .1285136 4.38 0.000 .3099816 .8148837

cons | -26.48501 4.27251 -6.20 0.000 -34.87789 -18.09213

N3yyaeTcs 3aBUCUMOCTH 3apaOO0THOM IUIATHI OT JUIMTEIIBHOCTH O0OYYE€HUS U OIbITa
paboThI. t — CTAaTUCTUKH, p — value, TOBEpUTEIIbHBIE HHTEPBAJIBI PACCUUTHIBAKOTCS
AHAJIOTUYHO CJIYy4Yaro IMapHOU PETPECCUM.



CBsI3b JTOBEPUTEJbHBIX UHTEPBAJIOB C IPOBEPKOM I'MIIOTE3

Ecmm B? nonaaaet B (1 —a) - 100% noBepuTeIbHBINM HHTEPBAT IS
Kod(durmenta ; , TO Ha ypOBHE 3HAYUUMOCTH O

runioresa: Hy: f; = 0

pH aIbTePHATUBHOM Tunorese: Hy: B; # 0

HE OTBEPTacTCsl.
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<2 28
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IMPOBEPKA I'HITOTE3bBI OB ATIEKBATHOCTHU MHOXECTBEHHOM
JJUHEMHOU PEI'PECCUHA

Y = ,80 + ,81X1+.. . +,Bka + &£

HO:ﬁl — = ﬁk =0

Hl: = ﬁl == 0

['uniore3y Hy 0 COBMECTHOM HE3HAYUMOCTH KOA(P(HHUIIUEHTOB MPU OOBSICHSIOIINX

(hakTOpax MOKHO IepePOpMyIUPOBATH CICAYIOINIUM 00pa30oM: BHIOpAHHBIN HA0OP

O6’I)}ICH}IIOH_II/IX IICPEMCHHBIX HC OKA3bIBACT BJIMAHHNSA HA 3daBUCHUMYIO IICPCMCHHY O Y.



IMPOBEPKA I'HITOTE3bBI OB ATIEKBATHOCTHU MHOXECTBEHHOM
JJUHEMHOU PEI'PECCUHA

NA-
S 34,
5/ o
s =
< o
2 £
8 +
Bgawt

Y = ﬁo + ﬁ1X1+ +,8ka + &£

Hy:p1=...=03,=0
Hy: 3p; # 0
Flon—k—1) = —o5/k rss/k R*/k
) RSS/(Tl—k—l) fw—g/(n—k—l) (1_R2)/(Tl—k—1)

[IpuBeneHna TectoBas CTATUCTUKA IS IPOBEPKU TMIIOTE3BI O COBMECTHOM

HE3HAYMMOCTH KO3()(PUIIMEHTOB MPU OO0BICHAIOIINX (HAKTOPAX.



IMPOBEPKA I'HITOTE3bBI OB ATIEKBATHOCTHU MHOXECTBEHHOM
JJUHEMHOU PEI'PECCUHA

NA-
S 34,
5/ o
& =
P: o
2! =
o ™
Zg.nt

. reg EARNINGS S EXP

Source | Ss df MS Number of obs = 540
------------- e e e F( 2, 537) = 67.54
Model | 22513.6473 2 11256.8237 Prob > F = 0.0000
Residual | 89496.5838 537 166.660305 R-squared = 0.2010
————————————— o e e e e ek Adj R-squared = 0.1980
Total | 112010.231 539 207.811189 Root MSE = 12.91
EARNINGS | Coef Std. Err t P>t [95% Conf. Interval]
_____________ +________________________________________________________________
S | 2.678125 .2336497 11.46 0.000 2.219146 3.137105

EXP | .5624326 .1285136 4,38 0.000 .3099816 .8148837

cons | -26.48501 4.,27251 -6.20 0.000 -34.87789 -18.09213

F — cratucTuka 1y OpoOBEPKU TMIOTE3BI O COBMECTHOM HE3HAUYUMOCTH
K03()(PUIIMEHTOB IIPHU BHIOPAHHBIX OOBSCHSAIOIMIMUX (PAKTOPAX BBIIACTCS JIHOOBIM
CTaTUCTUYECKUM nakeToM. Eciu p-value st aToi F — cTatuctuku MeHsbliie
BBIOPAHHOT'O YPOBHS 3HAYMMOCTH, Haripumep, 0.05, To oCHOBHAasI TUIIOTE3a
OTBEpraercs, KoOdPOUIUEHTHI PU Bb%gipaHHLIX (hakTOpax 3HaYMMBbI B COBOKYITHOCTH.



MNPUMEP NPOBEPKHU OBLIEN JJUHENHOM 'NITOTE3bI

[IpuMep 3aBUCUMOCTH JIUTEILHOCTH OOYUYEHHS S OT CIOCOOHOCTEN MHAMBHU/IA,
XapaxkTepuzyeMbix 00001eHHoN nepemeHHo ASVAVC, 1mTenbHOCTH 00yUeHUs
MaTepu uHAuBHAa SM n otna nHauBuaa SE.
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@ MNPUMEP NPOBEPKHU OBIIIEX JUHEMHOU I'MIIOTE3bI

. reg S ASVABC SM SF

Source | Ss df MS Number of obs = 540
------------- e e F( 3, 536) = 104.30
Model | 1181.36981 3 393.789935 Prob > F = 0.0000
Residual | 2023.61353 536 3.77539837 R-squared = 0.3686
————————————— e e o e Adj R-squared = 0.3651
Total | 3204.98333 539 5.94616574 Root MSE = 1.943

S | Coef Std. Err t P>|t| [95% Conf. Interval]
_____________ +________________________________________________________________
ASVABC | .1257087 .0098533 12.76 0.000 .1063528 .1450646

SM | .0492424 .0390901 1.26 0.208 -.027546 .1260309

SF | .1076825 .0309522 3.48 0.001 .04688 .1684851

cons | 5.370631 .4882155 11.00 0.000 4.41158 6.329681

Koaddunuent npu nepemeHHor SM He3HaYUM.
Ho 5T0 MOKET OBITh CIEICTBUEM MYJIbTUKOJJIMHEAPHOCTH (3Ta TeMa OyJeT Ha OJTHOM
U3 CICAYIOIIMNX JCKIUM).
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@ MNPUMEP NPOBEPKHU OBIIIEX JUHEMHOU I'MIIOTE3bI

Hy: B2 = B3

IIpoBepuM runore3y 00 0JJMHAKOBOM BJIMSIHUM 000UX pOJAUTEIICH, paBEeHCTBE
Kod(punmueHTos B, u P .
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MNPUMEP NPOBEPKHU OBLIEN JJUHENHOM 'NITOTE3bI

S = By + BLASVABC + B,SM + B5SF + ¢

Ho: B2 = B3

S = By + BLASVABC + B,(SM + SF) + ¢ =
= By + BLASVABC + B,SP + &,

SP = SM + SF

JI71 3TOr0 HHKOPIOPUPYEM OTPAHUUYCHUE B YPABHEHUE PETPECCUU, BBEIS
JOIOJIHUTEIIBHYIO [IEPEMEHHYIO.
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MNPUMEP NPOBEPKHU OBLIEN JJUHENHOM 'NITOTE3bI

g SP=SM+SF

reg S ASVABC SP

Source | Ss df MS Number of obs = 540
————————————— e F( 2, 537) = 156.04
Model | 1177.98338 2 588.991689 Prob > F = 0.0000
Residual | 2026.99996 537 3.77467403 R-squared = 0.3675
————————————— e e i b o e Adj R-squared = 0.3652
Total | 3204.98333 539 5.94616574 Root MSE = 1.9429

S | Coef Std. Err t P>t [95% Conf. Interval]
_____________ +________________________________________________________________
ASVABC | .1253106 .0098434 12.73 0.000 .1059743 .1446469

SP | .0828368 .0164247 5.04 0.000 .0505722 .1151014

cons | 5.29617 .4817972 10.99 0.000 4.349731 6.242608

OneHrBaeM BCIOMOTAaTEIbHYIO PErPECCHIO.
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MNPUMEP NPOBEPKHU OBLIEN JJUHENHOM 'NITOTE3bI

. reg S ASVABC SM SF

S | Coef. Std. Err. t P>|t] [95% Conf. Interval]
_____________ +________________________________________________________________
ASVARBC | .1257087 .0098533 12.76 0.000 .1063528 .1450646
SM | .0492424 .0390901 1.26 0.208 -.02754¢6 .1260309
SF | .1076825 .0309522 3.48 0.001 .04688 .1684851
cons | 5.370631 .4882155 11.00 0.000 4.41158 6.329681

reg S ASVABC SP
S | Coef. Std. Err. t P>|t| [95% Conf. Interval]
_____________ +________________________________________________________________
ASVARBC | .1253106 .0098434 12.73 0.000 .1059743 .1446469
SP | .0828368 .0164247 5.04 0.000 .0505722 .1151014
cons | 5.29617 .4817972 10.99 0.000 4.349731 6.242608

CpaBHHBaEM PeE3yabTaThl OLICHUBAHUS JIBYX perpeccuid. Ecim mpoBepsiemoe
OTPaHUYCHUE UMEET MECTO, TO CyMMa KBaJpaToB RSS noibKkHA yBEIUUUTHCA

HC3HAYUTCIIBHO.
16



@ MNPUMEP NPOBEPKHU OBIIIEX JUHEMHOU I'MIIOTE3bI

S = By + BLASVABC + B,SM + B3SF + ¢ (1)

Ho: B2 = B3, Hi:fy # B3

S = By + BLASVABC + B,(SM + SF) + ¢
S = By + BLASVABC + B,SP + ¢ (2)

Mogaens (2) aBaseTcs orpaHuYeHHOUM Bepcueit Mmojenu (1).
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@ MNPUMEP NPOBEPKHU OBIIIEX JUHEMHOU I'MIIOTE3bI

S = By + BLASVABC + B,SM + B3SF + ¢ (1)

Ho: B2 = B3, Hi:fy # B3

S = By + BLASVABC + B,(SM + SF) + ¢
S = By + BLASVABC + B,SP + ¢ (2)

IIpoBenemM GpopManibHYHO IPOBEPKY TMIIOTE3bI, PACCUMTAB 3HAYEHHUE TECTOBOM
CTAaTUCTHKH.

(RSSg — RSSy)/1  2027.00 — 2023.61
RSS;/(n—k—1)  2023.61/536

F(ln—k—-1) =

18



@ MNPUMEP NPOBEPKHU OBIIIEX JUHEMHOU I'MIIOTE3bI

S = By + BLASVABC + B,SM + B3SF + ¢ (1)
Hy: B, = B3, Hy: By # B3

S = By + BLASVABC + B,(SM + SF) + ¢
S = By + BLASVABC + B,SP + ¢ (2)

IIpoBenemM GpopMaibHYIO IPOBEPKY TMIIOTE3bI, pACCUMTAB 3HAYEHHUE TECTOBOM
CTaTUCTHKH.

RSSgp — RSSy)/1  2027.00 — 2023.61
F(1,n—k—1):( R v)/1 _ _

RSS;/(n—k—1)  2023.61/536

[TosrydeHHOE 3HAYEHUE TECTOBOM CTATUCTUKU PABHO 0.9, 4TO MEHBIIIE KPUTUUYECKOTO
3HAYEHUS TPU ypoBHE 3HaunMocTh 5%, F§h:(1, 536) =1. CnemoBareibHO, HyJIeBas
TUIIOTE3a HE OTBEPraeTCH.
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@ MPOBEPKA OBIIEN JUHEMHOHN I'MIIOTE3bI

Y = ﬁo + ﬁ1X1+ +,8ka + &£

H,: UMEIOT MEeCTO  KOHKPETHBIX JUHEUHBIX OTPAaHUUYEHUN HAa KOD(DDUITMEHTERI
0

perpeccun.

H;: 5Ty orpaHUYEHUS HE UMEIOT MECTA.

YT0OBI MPOBEPUTH BHITIOJHEHHUE OTPAHUYCHUI, HEOOXO0UMO:
1) Ouenuts perpeccutro 0e3 orpanndeHui U Hatu RSSyp (UR — unrestricted).
2) OLEeHUTHh perpeccuro ¢ orpaHndeHus MU U HauTu RSSy (R — unrestricted).

3) BbBIUMCINUTH COOTBETCTBYIONIYIO TECTOBYIO F — CTaTUCTHKY.

20



@ MPOBEPKA OBIIEN JUHEMHOHN I'MIIOTE3bI

Yi — ﬁO + ,81X1+ +ﬁka + &

Hy: uMErOT MECTO ( KOHKPETHBIX JIMHEWMHBIX OrPAaHUYCHUN HA KO(PPUIIMCHTEI
perpeccuu.
H;: 5Ty orpaHUYEHUS HE UMEIOT MECTA.

TectoBasg F — cratructuka:
_ (RSSr — RSSy)/q

F = s /n—k-1"

F(yn—k—1)

Ecin nipu BBIOpaHHOM yPOBHE 3HAYMMOCTH ¢, 3HAYEHHE TeCTOBOU F - cTaTCTHKH
oombire, uem Fi"(q, n-k-1), To runore3a Hy oTBepraercs. Ecin 3HaueHne TeCTOBOM
F — ctatuctuku menbine, yeM Fi' (g, n-k-1), To Hy He oTBepraercs.

21



HALMOHANBHBLI MCCNEQOBATENLCKNR
YHUBEPCUTET

Crmacu60 3a BHUMaHHue!




