JABOPATOPHBIN TPAKTUKYM Ne 3
1O KYPCY «K9KOHOMETPHUKA»

IAPHAS H MHOKECTBEHHAA IHHEUHAS PETPECCHA

Henbp 3aHATHA — OCBOCHHE HABHIKOB IPOBEICHUS MApPHOTO U MHOXKECTBEHHOTO
perpeccMoHHOro aHanusa B nporpammHoi cpeae Microsoft Excel u  Statgraphics Plus for
Windows. B xone 3aHATHS CTyAE€HTHI JOJKHBI HAYYUTHCSI MCIIOJIB30BATh BBHIYUCIUTENBHBIC U
rpaduveckre BO3MOXKHOCTH HCIIONIb3yeMbIX IAaKEeTOB, MPABHIBHO W TIOJHO aHAJIU3UPOBAThH
pe3yNbTaThl MOJCIUPOBAHUSA, OCYUIECTBIATh CHEUU(UKALNIO  PErpPeCCHOHHON MOJEH,
OPOBOJUTH €€ TPOBEPKY Ha  MYJBTUKOJUIMHEAPHOCTh  OOBACHSIONIMX  IEPEMEHHBIX,
TeTepOCKETACTUYHOCTh U aBTOKOPPEIALINIO OCTAaTKOB, 3HATh, KaK CIEAyeT MOCTyNaTh B Clydae
UX 0OHapy’KEHUs.

Yacts 1
MOJEJIU ITPOCTOH 1 MHOKECTBEHHOH PETPECCHUH
A. IIpumep moodenu npocmoit pecpeccuu.
Nwmeetcs BbIOOpKa MoKa3aTeneil X031UCTBEHHOM AEATeNbHOCTH OHON U3 aMEepUKaHCKUX
Koprnopauuii 3a19 kBapranos. B Tabnuie npeacTaBieHbl CleAyOIUE JaHHbIE.

Howmep WNHBecTumy, MIIH. J0JII. Banosast mpuObLIb, MITH. TOJLIL.
KBapTana (Y) (X)
1 45 25
2 45 24
3 47 35
4 48 39
5 50 42
6 47 37
7 49 45
8 51 44
9 53 55
10 55 52
11 57 67
12 56 63
13 61 73
14 59 67
15 59 70
16 63 80
17 65 81
18 67 90
19 68 88




[Topsanok BeimosiHeHUs 3ananus B nakete Excel.

l.
2.

CdopmupoBaTh Ha pabodyeM TUCTE UCXOTHBIC JaHHBIE B BUE CTOJIOIIOB MacCHBA.
BrzBathk mpouenypy perpeccuonHoro ananuza: CepBuc — AHAJAHM3 JaHHBIX —

Perpeccusi. B nosiBUBIIEMcsl 1MaI0roBOM OKHE HEOOXOAMMO 3aJaTh MapaMeTphbl
BXOJIHBIX HHTEPBAIOB Y ¥ X, BBIXOJHOTO HHTEPBAJIA, YCTAHOBUTH (DIIAKOK B TIOJIE
Metku, eciu B TEpBOM CTPOKE BXOJHOTO HWHTEpBala 3alMCaHbl HMeEHa
nepeMeHHbIX. BpiOepute ypoBeHb HanexHocTH 95%. ObecrneubTe BBIBOJ
3HaYEHUN OCTaTKOB M Tpa(UKOB, YCTAHOBHB COOTBETCTBYIOUIHE (IIaXKKd B
obmactu nuanoroBoro okHa QcraTku. PexoMeHayemMoe COCTOSIHUE TUAIOTOBOTO
OKHa M300pa’KEeHO HIKE.
3. Haxwmure kHonky OK.
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Ha mucre Perpeccusi OyayT mpuBEICHBI OLIEHKHM MapaMeTPOB PErpecCHOHHOI Mojieny,
CTaTUCTUYCCKUC XAPAKTCPUCTUKHU TOYHOCTH U JOCTOBCPHOCTHU peFPGCCHOHHOfI CBA3H, BKJIIO4Yas
3HaueHUs F-CTaTUCTMKU M {-CTaTUCTHKH, KOTOPBIE MCIIOJIB3YIOTCS JUIsl MPOBEPKH HYJIEBOU
TUIIOTE3bl B OTHOILICHHWHU OTAECIBHBIX MApaMETPOB PETPECCHU U PETPECCHOHHOIO YPaBHEHHS B
IIEJIOM, a TaKXKe JOBEPUTENIbHbIE MHTEPBAJIbI MAPAMETPOB PETPECCUM AJIS BHIOPAHHOTO YPOBHS
HAJIEKHOCTH.

Jlns GombIlel HarasiIHOCTH PEKOMEHAYeTCs NMPUMEHUTh K BBIBEACHHBIM pe3ysibTaTaM
KoMaHy ABTodopmar MmeHI0 Dopmar.

[IpoBenuTe aHanN3 MOYYEHHOIO YPABHEHMsI PErPECCUU M CHEIANTEe COOTBETCTBYIOLIME
BEIBOABI. [Ipm mpoBepke HyJEBOM THIIOTE3bl B OTHOLICHUM IapaMETpPOB PErpeccuu
OPUEHTUPYIOTCSI Ha COOTBETCTBYIOLIUE P-3HadeHusl (YPOBHU 3HAYUMOCTH) B COIOCTABJIECHUU C
KPUTHYCCKUMH BCJIMYMHAMHU IIOCICAHUX, a MpPU IMPOBEPKE HyJ'IGBOfI THUIIOTE3bl B OTHOLICHUU
K03 uLmeHTa JeTepMUHALMY — Ha 3HAYUMOCTh F.



Kak mnoka3bIBalOT pe3ynpTaThl, BCE INPOBEpPAEMbIC MApaMETPbl [TAHHOM MOJEIHU
CTaTUCTHYECKH 3HAYUMBI.

OOwenpuHsTas TEKCTOBAasl 3allUCh TOJYYEHHOHM pPETrpecCUOHHOM MOJenu Mpu
NpPaBWIBHOM BBIIOJHEHUH NPOLEAYphl OyAeT HuMeTh cieayromuil BuI (MOA OIEHKAMHU
apaMeTpPOB PErPECCUU NMPUBEAECHBI UX CTaHIAPTHBIE OLIUOKK):

Y =34,746 + 0,357X, R*=10,975, R>=0974, F=676,852.
(0,826) (0,014)
Bosiee nmonHoe uccienoBaHre MOKET OBITh BBIIOJHEHO Ha OCHOBE MPO(ECCHOHATBLHOIO
cratuctudeckoro nakera Statgraphics Plus for Windows.

Jannele B pabounii suct Statgraphics Plus for Windows mMoryT ObITh 3aHeCE€HBI 3aHOBO
an6o ckonupoBaHsl U3 Excel (Tonbko 4MCiIOBBIE JaHHBIE).

JUia mepenaunm naHHbIX B naker Statgraphics u3 Excel ckomupyeM coxpepxumoe B
Oydep, maiee BeI30BeM ¢ pabouero croia nmaker Statgraphics, aktyanusupyem okHO «untitled»
(B Bepcuu 5.1 akTyanu3aius IPOUCXOAUT aBTOMATUYECKH) U IEPEHECEM B HEro MH(popMaruio u3
Oydepa (kHomKa «Paste» KOHTEKCTHOTO MEHIO WM codetanue kiuasuil Shift + Insert).

Jl1anaoroBoe OKHO MapHOTO PErpeCCHOHHOTO aHalu3a OTKPHIBAETCS NMPH BbIOOpE MyHKTA
MeHio Relate — Simple Regression.

Ilocne naxarus kHonku OK Ha 35KkpaH BBIBOIATCS pe3yJbTaThl MOICITUPOBAHMUSA,
€CTECTBEHHO, COBIAJAIONIME C TEMM, KOTOpPbIE OBLIM MOJyYEHbl NPU HCIOIb30BAHUM IaKeTa
Excel.

Regression Analysis - Linear model: Y = a + b*X

Dependent variable: Y
Independent variable: X

Standard T
Parameter Estimate Error Statistic P-Value
Intercept 34,7465 0,826142 42,0587 0,0000
Slope 0,357305 0,0137338 26,0164 0,0000

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 983,303 1 983,303 676,85 0,0000
Residual 24,6969 17 1,45276

Total (Corr.) 1008,0 18

Correlation Coefficient = 0,987674

R-squared = 97,5499 percent

R-squared (adjusted for d.f.) = 97,4058 percent
Standard Error of Est. = 1,2053

Mean absolute error = 0,963662

Durbin-Watson statistic = 1,93564 (P=0,3441)
Lag 1 residual autocorrelation = -0,0695226



OOpatuTe BHHMaHUE Ha TO, YTO MAaKEeT JAOIOJHUTEIBHO BBIAAET CTaTUCTHKY JlapOuHa-
YoTcoHa C COOTBETCTBYIOIIMM YPOBHEM 3HAYUMOCTH B CKOOKax M  Ko3(dduuueHt
aBTOKOppENSILMK [epBOro mopsaka. B HameM mnpumepe 5TU 3HaUEHUS YOEIUTENBHO
CBHUJIETEJILCTBYIOT O TOM, YTO TMIIOTe3a 00 OTCYTCTBHM KOPPENALUU OCTATKOB HE MOXET OBbITh
OTBEprHYyTA.

JUia ympaBieHHs NPOLEIypOH PErPECCHOHHOIO aHalW3a MCIONb3YETCs HIKHUN pPsj
kHonok. IlepBast cieBa KHONKa CIIy>)KMT JJIs BO3BpAILEHUS B OKHO auajnora. Btopas cnesa
BBI3BIBAET OKHO TAOJIMYHBIX OIIIUH.

Breibop B Heit mynkrta Forecasts (IIpornossr) BebiBaeT Tabmuiyy Predicted Values
(ITpenckazanuble 3HaueHus). B Hell 111 HauMeHbLIET0 M HAaMOOJBILIEr0 3HAYEHNUH HE3aBUCUMOM
IIEPEMEHHOMN NPUBOJIATCS:

MPOTrHO3UpYyeEMbIe 3HaUeHUs 3aBucuMoil nepeMeHHol (Predicted Y);

95%-e noBeputenbHbIC HHTEPBaAIBI MporHo3a (Prediction Limits);

95%-e noBepuTENBbHBIE MHTEPBAIBl Tak HasbiBaeMoro cpeanero orkinka (Confidence
Limits).

BBectn  nmpyrume  nmporHosupyemble  3HAUEHUS ~ HE3aBHCHUMOM  IIEPEMEHHOM W
JIOBEpUTENIbHON BEPOATHOCTH MOXHO BBI30BOM KOHTEKCTHOTO MEHIO U BbIOOpOM B
packpsiBLIEMCS OKHE ITyHKTa Pane Options.

HNmeercss  BO3MOXHOCTHh  CpaBHUBAaTh  JIMHEHHYIO  PErPECCHOHHYI0  MOJEIb C
QIbTEPHATUBHBIMU HEJIIMHEHHBIMH MOJENISMH, KOTOPbIE MOTYT OBITh BBI3BaHbl U€pe3 MYHKT
KOHTEKCTHOro MeHI0 Analysis Options (AHaTUTHYECKHUE OMIIUN);

[Tynkr Unusual Residuals (HeoObI4HbIE OCTaTKH) MO3BOJISIET BBIABIATH BBIOPOCHI, TO
€CTh HaOJII0JIEHUS, UMEIOLIIE aHOMAJIbHBIE (Upe3MEPHO OoJblINe) ocTaTKy, a MyHKT Influential
Points — HaOmI07€HUs, BIUAIOLINE CUJIbHEE OIPENIEJIEHHOIO YPOBHS HAa IOJYYEHHBIE OLIEHKU
momenu. Ommust Unusual Residuals momorator o0ecrednts OJHOPOJHOCTH BBIOOPKH,
UCIIOJIB3yEMOH U1 TIOCTPOEHHUS PErpPECCUOHHOM MOJENIN,  IIyTEM HCKIIOYEHHUS PE3KO
BBIJICJIAIONIUXCS HAOTIOIEHUH.

TpeTbst KHOIIKA clieBa BKIIOYAET rpa)uuecKue OIMIUH.

HaubGonee wmmoctpatuBHa ommwus Plot of Fitted Model (I'paduk smmmpudeckoit
mojenn). PactsaruBanue rpaduka Ha Bech 9KpaH BKIIIOYAET JONOJHUTENbHbIE KHOIKU, OJHA U3
KOTOPbIX TIO3BOJIAET B pPYYHOM pEXHME HCKIIOYaTb M3 BHIOOpDKM HaOMIONEHUs C
aBTOMATHYECKUM IIEPECYETOM OLICHOK ITapaMETPOB MOJACIIN.

Cnenyromass  ommust  Observed  versus Predicted (waGmromaemble  MPOTUB
NpeICKa3aHHbIX) TpapUUECKH MOKa3bIBA€T COOTBETCTBUE IMIMPHUYECKUX U IPEeACKa3aHHbIX
(pacyeTHBIX) 3HAUEHUN 3aBUCUMON IIEPEMEHHON OCTAJIbHBIE IIPEIHA3HAUYEHBl NJIs aHaIu3a
OCTaTKOB MOJIETIN U, B YACTHOCTH, BBISIBJICHHS I€TEPOCKEIACTUYHOCTU U aBTOKOPPEIIALUH.

UYerBepTass KHONKA CJIEBAa MO3BOJIAET COXPAHATH PE3YJIbTaThl MOJEIMPOBAHUS B OJHOM
daiine c TaHHBIMU.

IIpoBepbTe (YHKIMOHMPOBAHHE BCEX BBIMICYIIOMSIHYTBHIX OMIMA M HMX BO3MOXKHOCTH,
uMesl B BUJly BO3MOXXHOCTB NOAKIIOYEHHS 4epe3 KOHTEKCTHOE MEHIO, BBI3BIBAEMOE Ha)KaTHEM
IIPAaBOM KHOIIKU MBIIIY, pa3JIMYHbIX JONOJHUTENbHBIX oniuil (Pane Options).

B. Ilpumep moodenu muosrcecmeennoil pecpeccuu.
Pacmpum pemaemyro 3amady. BBeaem  TOTOJHUTENBHO JBE HOBBIE OOBACHSIOIINE
IIEpEMEHHBIE:
X1 — IIpuObLIb OT peanu3au yciayr, MIH. J0JIapOB;
X2 — IIpubbuIb OT peanu3aiii TOBapOB, MJTH.I0/UIAPOB.
Pacmmpennbie  BBIOOpOUYHBIC JaHHBIE MO 19 mpeanpusTHSM TPEICTaBICHBI HIDKE B
Ta0JIHIIE.



WuBectunmmy, Basosas npuOsLib, [TpuOsbL1b OT peanuzanuu [TpuGbuIE OT peanuzanyu
MJIH. OJLI. MJIH. J1OJLL. YCIIyT, MJIH. J1OJLIL. TOBAPOB, MJIH. JAOJII.

(Y) (X) (X1) (X2)
45 25 15 11

45 24 14 9

47 35 22 12
48 39 21 16
50 42 17 25
47 37 20 18
49 45 12 31

51 44 21 22
53 55 17 35
55 52 18 33
57 67 19 40
56 63 20 41

61 73 21 50
59 67 26 47
59 70 22 48
63 80 26 52
65 81 30 53
67 90 29 59
68 88 32 58

A. Ucnons3yiite naker Excel. BBequTe qaHHBIC B 2JIGKTPOHHYIO TAOIHUILY.

CHauasna mocTpoiTe perpeCCHOHHYIO MOJIETh C IBYMS OOBSCHSIOIIMMH TIEPEMEHHBIMH: X
u X1. Jna »toro B okHe auanora Perpeccusi B nose BxoaHoil mHTepBan X BblIENINUTE
cTonionel, coaepxamue X1 w X2, mpeaBapuTenbHO 3amucaB WX psaoM. Jpyrue nerctBus
aHaJIOTHYHBI Tpouenype mpoctoii perpeccun. Ilocne nHaxkatns OK nomkHa OBITH BbIBEICHA

cieayromas Taduia.

MHoxecTBeHHbIN R
R-kBagpat

HopmupoBaHHbIN R-kBagpat
CraHgapTHas owwmbka

Habntopenus

0,990405707
0,980903464

JOucnepcroHHbI aHanua

Perpeccus
OcTaTtok
WNToro

Y-nepece4veHne
X
X1

df

2
16

0,978516397
1,096850841
19

SS MS
988,7506917 494,3753459 410,9241442
19,24930828 1,203081768

18 1008

3HauyummocTb F
1,76863E-14
F

KoadpduumeHTsl CTaHgapTHas owmnbdka t-ctatnctnka P-3HadveHune

33,19617367
0,323653256
0,163428217

1,046894106 31,70919911 7,16617E-16
0,020156781 16,05679295 2,74105E-11
0,076801983 2,127916629 0,049237922




Bce mapamerpsl ypaBHEHHUS peTrpecCHMM CTAaTUCTUYECKH 3Ha4MMbl. B oObr4HON (hopme
MOJIeJTh 3aITCBIBACTCS CIETYIOINUM 00pa3oMm:

Y =33,196 + 0,324X + 0,163X1, R*= 0,981, R*=0,979, F=410,924.

(1,047) (0,020) (0,077)

CrenaiitTe cneayromuil mar u BBeauTe nepeMeHnyo X2. Ilocie npoBenenus npoueaypol
PErpeCcCHOHHOTO aHau3a JOJDKHA OBITH MOTy4YeHa CIIeAYIOIas MOJCIb:

Y =34,043 +0,177X + 0,251X1 +0,162X2, R = 0,983, R?=0,980, F =294531.

(1,163) (0,102) (0,095) (0,110)

XOTsl CTaTUCTUYECKAs] 3HAYMMOCTh YPAaBHEHUS B IIEJIOM HECOMHEHHA, a 3HAUCHHUE R*
Jlayke clierka BO3pOCI0, MOTYYEHHYIO MOJIENb HEJIb3s MPU3HATH YIOBJIECTBOPUTEIIHHOM.

[TapameTpsl perpeccur 3HAUYUTEIBHO H3MEHWINCh, a MX CTaHJAPTHBIC OIIMOKU PEe3KO
BO3pociu. B pedynbprare mapametp npu X OKas3aucs CTaTUCTUYECKH HE3HAYHMBIM.

JlanHble 00CTOSTENHCTBA HABOSAT HA MBICIIb, YTO BKJIIOYEHHE TepeMEHHOM X2 MpUBENO
K BO3HMKHOBEHUIO MYJIbTUKOJUIMHEAPHOCTH — HECTPOTrOW JIMHEMHOM 3aBUCUMOCTH MEXKITY
OOBSACHSIOIIUMU TIEPEMEHHBIMU.

JInst mpoBEepKM 3TOM TMIOTE3bI BOCIOIB3YUTECH MPOLEIYPON KOPPEIAUUOHHOTO aHAJINA3A.
Paccunraiite K03 PUIHEHTH KOPPEISIUN MEXAy BCEMH NMEPEMEHHBIMH, MPEICTaBICHHBIMHU B
Ta0NMIle WCXOJIHBIX JaHHBIX. B MeHI0 makera aHanu3a BbIOepuTe TYHKT Koppeasimus.
3anonaute coorBercTBytone nois U HaxkmuTe OK. J[omkHBI OBITH MONYUYEHBI CIEAYIOIINE
pe3yJIbTaThl KOPPEISILIMOHHOTO aHAJIN3A.

Y X X1 X2
Y 1
X 0,987674 1
X1 0,820479 0,784568 1
X2 0,971153 0,984687 0,704677 1

Bricokoe 3nauenne (R = 0,985) koadduirienTa Koppesinuy MeXIy IepEMEHHBIMHA X H
X2 co Bcell 04eBUAHOCTBIO CBUICTEIBCTBYIOT O HAIMYMU MYJIbTHKOJUTMHEAPHOCTH. Takum
o0pa3om, epemMeHHble X U X2 HEe JOJDKHBI OBITh OTHOBPEMEHHO TPEICTABICHBI B MOJIEIH.
OnHy U3 HUX, UMEIOLYI0 Haubonbliee P-3Hauenue, cieayer UCKII0YUTh, 8 UMEHHO X2.

BeimonHuTe mporenypy MHOXKECTBEHHOI'O PErpecCHOHHOrO  aHajiu3a B cpeje
Statgraphics Plus for Windows.

OKHO BBOAA JaHHBIX JIi YpaBHEHHs PETPECCHM BBI3BIBACTCS NPU HaKATHUM KHOIKH
«Multiple regression» WM TyTeM BBIBOJA M3 TJIaBHOTO MeHI0 nMyHKTa Relate — Multiple
Regression.

PesynbraTel MOAETHPOBAaHUS C TPEMs OOBSICHAIONIMMHE MTEPEMEHHBIMH ITPUBEICHBI HIKE.

TaOnuyHble ONUMU MHOXECTBEHHOW pErpeccud KpoMe BbIBOJA HUTOIOB IO3BOJISIOT
BBIBECTH Ha IKpaH:

MHPOPMALIMIO O CTaTUCTUYECKOM 3HAYMMOCTH KaXIOM W3 NEepeMEeHHbIX NpU HX
MOCJIEI0BATEIbHOM BKIIIOUEHUU B MO/IEINb;

JIOBEpUTEIIbHbIE HHTEPBAJIbI OLIECHOK TapaMETPOB;

KOPPESAILMOHHYI0 MaTPUILy JUIsl OLEHOK MapaMeTpOB;

pacueTHble (MPOTHO3HBIE) 3HAYCHUS MEPEMEHHONW Y, OCTaTKM, CTaHAApTHBIE OMIMOKU U
JIOBEpUTENIbHBIE HHTEPBAJIbl IPOrHO3A;

HaOIO/IeHUs, UMEIOIINE HEOOBIYHBbIE (YPE3MEPHO OOINBIINE) OCTaTKU U HAOIIOACHUSA,
BJIMSIOIINE CUIIbHEE ONPEICTICHHOTO YPOBHSI HA MOJIyYE€HHbIE OLIEHKU MOJIEIH.

I'paduueckue onuuu JOMOJHUTEIBHO K OMNUUSAM Ul NMPOCTOW pErpeccuu MO3BOJSIOT
NOKa3aTh APPEKT BIUSHUS KOKIOH HE3aBUCUMOW NIEPEMEHHOIA.



Multiple Regression Analysis

Standard T
Parameter Estimate Error Statistic P-value
CONSTANT 34,0426 1,16343 29,2605 0,0000
X 0,176823 0,101784 1,73724 0,1028
X1 0,251367 0,0952893 2,63794 0,0186
X2 0,161671 0,110004 1,46969 0,1623

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 991,174 3 330,391 294,53 0,0000
Residual 16,8263 15 1,12176

Total (Corr.) 1008,0 18

R-squared = 98,3307 percent

R-squared (adjusted for d.f.) = 97,9969 percent
Standard Error of Est. = 1,05913

Mean absolute error = 0,799107

Durbin-Watson statistic = 1,90226 (P=0,2842)
Lag 1 residual autocorrelation = -0,00845982

Bpenneie (Bemymme K BO3HHKHOBEHHIO MYJIBTUKOJUIMHEAPHOCTH) WM CTATHCTUYECKU
HE3HauUMbIE NEPEMEHHbIE MOTYT ObITh yJaJIeHbl U3 MOJEIN BPYUHYIO IOOYEPEAHO, B MOPSIKE
yObIBaHUsT WX P-3HaveHwmii, OO aBTOMAaTWYECKU. B mociieqHeM cirydae depe3 KOHTEKCTHOE
MeHI0  Analysis Options BbI3bIBalOTCS  JONOJHHUTENbHbIE  OMIMHU  MHOXECTBEHHOI'O
perpeccronHoro ananuza Multiple Regression Options..

Hanee, nepexmouatens Fit crtaBurcs B nonoxenue Forward Selection (Ot6op
nocneaoBarelbHbIM BKItOUeHHeM) uinu Backward Selection (Ot6op nocnenoBareiabHbIM
HCKITIOUCHHUEM ).

[Ipumenenue n000M M3 Ha3BaHHBIX MPOLEAYpP K TAaOIMYHBIM JaHHBIM NPUBOAMUT K
HOJIYYEHHUIO NOJ00paHHON MOJIENH.



Multiple Regression Analysis

Standard T
Parameter Estimate Error Statistic P-Value
CONSTANT 33,1962 1,04689 31,7092 0,0000
X 0,323653 0,0201568 16,0568 0,0000
X1 0,163428 0,076802 2,12792 0,0492

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 988,751 2 494,375 410,92 0,0000
Residual 19,2493 16 1,20308

Total (Corr.) 1008,0 18

R-squared = 98,0903 percent

R-squared (adjusted for d.f.) = 97,8516 percent
Standard Error of Est. = 1,09685

Mean absolute error = 0,855518

Durbin-Watson statistic = 2,09216 (P=0,3050)
Lag 1 residual autocorrelation = -0,118399

B 3asepwenue 3anamua gpinonnume ciedyroujue 0eicmeun:

1.ITpoananusupyiite pe3ynbTaTbl PErpecCCHOHHOTO aHaIN3a, HCIOJIb3ys HEOOXOIMMBbIe
OIIIMH, U YOeIUTeCh B aICKBATHOCTH MOJICITU M CTATUCTHYECKOW 3HAYMMOCTH €€ ITapaMeTpoB.

2.CnenaiiTe mporHo3 3HAYeHUH MEepeMeHHON Y i CleIyIoIUX 3HaueHHH (akTOPHBIX
NEPEMEHHBIX, MOJICTABUB UX B COOTBETCTBYIOIIME CTOJOIBI, M paccUUTaiTe 95-mpOolEHTHbIE
MHTEPBAJIBI IPOrHO3A.

X 50 60 70 80

X1 30 30 40 40




Yactp 2
MOJIEJIH JIMHEUHOW PETPECCHUH CTE TEPOCKE/IJACTHYHBIMU
U ABTOKOPPEJIUPOBAHHBIMU OCTATKAMU

BepneMmcs k monenu npoctoi perpeccuu. Temneppb, OQHAKO, yCiIoxkHUM 3ananue. I[lycthb
MHOKECTBY  BBIOODOUHBIX 3HadeHHW BanmoBoi mpuObu  (X) COOTBETCTBYIOT TpHU
aTbTEPHATUBHBIX ~ MHOXXeCTBa 3HaueHui wunBecTuimi: Y, Y1 u Y2. CooTBercTBylomue
YHUCIIOBBIC JaHHBIC IPUBEICHBI B TA0IHUIIE.

X Y Y1 Y2
25 45 44 46
24 45 43 47
35 47 47 47
39 48 50 49
42 50 51 49
37 47 49 45
45 49 49 49
44 51 48 47
55 53 57 53
52 55 56 51
67 57 55 61
63 56 54 60
73 61 64 62
67 59 62 62
70 59 56 61
80 63 60 65
81 65 68 64
90 67 71 64
88 68 61 63

[Ipn mpoBeneHWU PErpecCCHOHHOTO aHalu3a HEOOXOAMMO TPOBEPSTH BHITIOTHCHHE
yCIIOBUM I'aycca—Mapkosa. K HanOosee 4acTbIM HapyUIECHUSM OTHOCSTCS
eemepockedacmuyHocmy (HapylIeHUEe BTOPOTO YCIOBUS) U A8MOKOppeAyUs CIy4aitHOTO YJIeHa
(HapymieHHue  TPEThEro  yclIoBUS).  ABTOKOppensius  OOBIYHO  TPHCYIIA  JIaHHBIM,
MPEJICTABICHHBIM B BUJIC TUHAMHYECKHUX PSIOB.

Ilpu OTCYTCTBHM TeTEPOCKETACTHYHOCTH OOBIYHBIE KOI(POUIMEHTHI PErpecCHd HMEIOT
HanOoJee HU3KYI [HCIEPCHUIO CPeId BCEX HECMEIICHHBIX OICHOK, SIBIISIOIIUXCS JINHCHHBIMU
¢GyHKIMsIMU OT HaOmoAeHuH . Ecin nMeeT MecTo reTepockeiacTHaHOCTh, To oneHkrn MHK, koTto-
pble MBI JI0 CHX MOP HCIOJIb30BaH, HEAPPEKTHBHBI. MOXKHO, MO MEHbIICH Mepe, B MPHUHIUIIC
HAWTH Apyrue OICHKH, KOTOPbIE MUMEIOT MEHBINYHO IUCIEPCHIO M, TEM HE MEHee, SIBIISIOTCS
HECMCIICHHBIMU.

I'eTepockeIaCTHYHOCTH MOXET OBITH OOHApPY)KEHAa BHU3yallbHO HA OCHOBE HW3YYCHHS
rpajuka ocratkoB. bonee cTporuii BbIBOA MOXKET OBITh MOJY4YeH IPU HCIOJIb30BAHUU
CHEIHAIbHBIX TECTOB

Tecm panzosou koppenayuu Cnupmena. 1lpu BBIIOJIHEHUU TECTa PAHTOBOM KOPPETSALIMHU
CrpMmeHa npeArnonaaraeTcs, 4To JUCTIEPCHs CIIy9aifHOTO wieHa OyaeT 100 yBeTu4InBaThCs,
100 YMEHBIIAThCS 110 Mepe YBEJIMYEHHUS X, M I03TOMY B PETPECCHH, OIICHUBAEMOM C IIOMOIIBIO
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MHK, aGcomtoTHbIE BETUYHHBI OCTATKOB U 3HAYECHUAX OYIyT KOppEIUpOBaHHBI. JlaHHBIE MOT: U
OCTaTKH yHOPSA0OYMBAIOTCS, U KO3 (PUIIMEHT paHTOBON KOPPENSIIUU OTPEIeNIeTCsl KaKk

6> D]
r,=l——
e n(n® 1)

rie D] — pasHOCTb MEXIy PAHTOM X; U PaHTOM | e, |.

Tecm [netisepa. Tect I'nelizepa MO3BOJIIET HECKOJBKO 0oJiee TILATEIBHO PacCMOTPETh
XapakTep TeTepOCKEeaCTUYHOCTH. MBI CHHMAaeM MpEAINOIOXKEHHE O TOM, YTO 0;, MPOINOPLHO-
HAJIBHO X;, U XOTUM IIPOBEPUTH, MOXKET JIU OBITH OOJiee MOAXOAIICH Kakas-mubo apyras
dbyHkoHanbHas Gpopma, HaIpUMeEp

o, =a+ [/

YTtoObI HCTIONB30BATh JAHHBIN METOJ, CIIEIyeT CHadala OLEHUTh PErPECCHOHHYIO 3aBHUCH-
MOCTb ) OT X ¢ nomotsto o0srqHOro MHK. 3atem BeIYMCINTBG aOCOMIOTHBIE BETUYMHBI OCTATKOB
le mo mpuBeneHHOW (QYHKIMM Uil JAHHOTO 3HAYEHHS Y. MOXKHO TIOCTPOUTH HECKOJIBKO TaKHX
GbyHKIMHA, W3MeHss 3HadeHue y. B kakagoMm ciyyae HyseBas Tumnore3a 00 OTCYTCTBUM
reTepOCKeIaCTUYHOCTH Oy/IeT OTKJIOHEHA, €CIIM OIEHKA f 3HAaYMMO OTJIMYaeTcs OT Hyis. Eciu pu
OLIeHMBaHUM OoJiee YyeM OJHOM (PYHKIHMM IOSy4yaeTcs 3HauuMasi OLEHKa [, TO OPUEHTHPOM HpHU
OTIpEICTICHUH XapaKTepa reTepOCKETACTUIHOCTH MOXKET CITY>KUTh HAMTyqIast U3 HUX.

IMocnencTBust asmoxoppensiyuu B HEKOTOPOH CTENEHUM CXOAHBI C HOCIEACTBUSIMU
rerepockegacTHaHOCTH. KoadurmeHTs! perpeccuut 0ocTatoTcss HECMEIIEHHBIMHU, HO CTAaHOBSTCS

Hed(p(HEKTUBHBIMHU, M MX CTaHJApPTHHIEC OIIMOKK OLICHUBAIOTCS HEMPABIIBHO (BEPOSITHO, OHU
CMEILAIOTCS BHU3, T. €. 3aHIDKAIOTCS).

[Ipeanonoxenue O HAJIUYUM ABTOKOPPEISALMU TaKKe MOXET OBITh CHENaHO Ha OCHOBE
u3ydeHus: rpaukoB octaTkoB. OHAKO OOJBIIMHCTBO CTATHCTHUECKHX IAKETOB TPEUIaraloT B
KauyecTBe CTaHJApTHOM Mpoleaypbl NpU TNPOBEIACHUM PErpecCHOHHOIO aHallu3a pacueT
K03(h(UIMEeHTa aBTOKOPPEIALMN OCTATKOB IEPBOTO TMOpsiAKa (Jlar paBeH 1) 7 M CTaTUCTUKU
JapOuna—YorcoHa d.

_ Z €€

r= Zef ,
Z(et _et—1)2
d =12 .

n
2.e
t
t=1

Otkpoiite paboumii nuct makera Statgraphics Plus for Windows u 3anecurte Tyna
HUCXOOHBIC TaHHBIC U3 nocnenHeﬁ Ta6JII/II_ILI.

[ToBroputre perpeccuro X Ha Y u ybemurech B  OTCYTCTBHHM IPHU3HAKOB
reTepOCKEeTaCTUIHOCTH M aBTOKOPPEIISIIIMKA OCTATKOB. J1JIsI 3TOT0 HAXMHUTE KHOIKY TpaduIecKux
OMIIM, YCTAHOBUTE COOTBETCTBYIOIIME (PIIAXKKU U paccMOTpUTE TpadUKH OCTAaTKOB, a TaKXKe
NPOaHATIM3UPYITE 3HAUCHUS ¥ U d.

[lepeiinute Teneps K U3yYEHUIO pErPECCHOHHOM 3aBUCUMOCTH Y 1 oT X.

ITocne IMPOBCACHUA H€06XO,Z[I/IMI>IX pacucCToOB NOJYYACTCA CICAYyromas MOACIIb:

Y1=35,056+0,352X; R’=0,856; R* =0,847; F=101,01; d=1,958; r=-0,058.

(2,106) (0,035)
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Bce onenku napaMeTpoB MOJENN MPEICTaBISIFOTCS CTATUCTUYECKH 3HaUMMbIMU. O/IHAaKO,
nocMmotpeB Ha rpapuk Residuals versus X (Ocrtarku npotuB X), MOXHO YBHUIETb, 4YTO
a0COIOTHAsT BENTMYMHA OCTAaTKOB HMEET TEHACHIIMIO BO3pPAcCTaTb C POCTOM OOBSICHSIOUICH
IIEPEMEHHOM. DTO AaeT OCHOBAHUS NIPEIIOJI0KATh HAIMUUE T€TEPOCKEJACTUYHOCTH.

[IpoBepuM naHHyIO TUIIOTE3Y Yepe3 TECT paHroBoil koppemnsuuu CnupmeHna. Jlis 3Toro
COXpaHUTE OCTAaTKU B (paiijie ¢ HCXOAHBIMM JaHHBIMM, Ha)KaB YETBEPTYIO cJeBa KHOIKY
coxpaHeHHs pe3yiabTaToB (Save Results Options), u ycranoBute (iaxok B okomike Residuals.
JlaiiTe uMs1 HOBOI IEPEMEHHOM, XapaKTEepU3yIOlLEel OCTaTKu, Hanpumep, R1, u

Haxmute OK. Orta nepemenHas teneps OyJeT NPUCYTCTBOBATh B OKHAX JMajora Hapsty
C UCXO/IHBIMH NIEPEMEHHBIMH.

BBenute nepeMeHHy10, 0TOOpa)KaroLIyt0 a0COMIOTHBIE BETMUMHBI TOJyYEHHBIX OCTAaTKOB,
Ha3BaB ee, Hanpumep, AbsR1. Jlns storo B auanorosom okHe Modify Column Bbigenure myHKT
Formula u naxkmure kHonky Define.

gﬁ STATGRAPHICS Plus - Untitled 5tatFolio - [Multiple Regression - ¥1] ngli
E File Edit Plot Descibe Compare Relate Special SnapStatsl Wiew ‘“Window Help ;Iili
S(almE| vl [ | BR e a] ] E] )0 | %8 2|
E—:| E . +_%»%‘ R E'?‘“: Lbl E Row: |E|
Residual Plot
6 __I T T T I__
4 :_ o o _:
C o o ]
- [m] _
® 2r ’ -
3 L o Oo _
7 O E
£ -2 o i
L - = _
4L oo ]
- o ]
'6 1 1 L L L 1 L . . 1 1]
24 44 64 84 104
X
-Llse the: right mouse button to select ootions MLk
#nyex| | €1 @ ) > 9| ®na. | ®na. | Ewic..| myns. |[#F st W EGEIOWE) 17

Otkpoerca quanoroBoe okHO Generate Data, B mpaBoil 4acTH KOTOpPOrO NEPEUYHUCIICHBI
oreparopbl Gpopmys, B ToM uduciie U Abs(?), T.e. aOCONIOTHAs BenMUYWHA. [[BOWHBIM IIEITIKOM
HepeBeIuTe ONepaTop B BEpXHEE M0JIe, a BMECTO 3HAKa BOIIPOCA MOJCTaBbTe B CKOOKM Ha3BaHUE
NIEpEMEHHOM, B JaHHOM citydae R1.

3areM BbI3oBUTE OKHO nuaiora Describe — Numeric Data — Multiple Variable
Analysis. Beenute nepemennnsie X 1 AbsR1 u Haxkmute OK. OTKpOHTE OKHO TaOJUYHBIX O
u BbiOepute omuuio Rank Correlations. IlonyuenHoe 3HaueHue kosdduuumenra CrnupmeHa
r.. = 0,947 craTHCTHYCCKH 3HAYMMO, YTO TOBOPHUT O TETEPOCKEAACTUYHOCTH OCTATKOB.

Jlnst Gostlee TOYHOM MpOBEpKH mMpuMeHuTe TecT [erzepa. I'padk OCTaTKOB IMO3BOJISET
NPEANONOKHUTE JMHEHHYI0 (OpPMYy 3aBUCHMOCTH CTaHJAPTHOTO OTKJIOHEHHS OCTATKOB & OTX.
CrnenoBaTenbHO, MOKHO MPUHATH ¥ = 1.

11



[TocTpoiiTe ypaBHEHUE PETPECCHOHHOW 3aBUCUMOCTH MOIyJsi octatkoB AbsR1 ot X.
JlomxkHa ObITh IOTy4YeHa MOJIENb BU/A:

AbsR1 =—-1,296 + 0,068X; R’=0,909; R>=0.904; F=169,54; d=2,092; r=-
0,074.

(0,312) (0,005)

OueBunHO, BCE MapaMmMeTpbl MOJENM CTATUCTUYECKHM BeCbMa 3HAUYMMBI, TaK 4YTO
FeTEPOCKEJACTUYHOCTh ~ MOXKHO  CUMTAaThb  JlIOKa3aHHoM. B memax — ycrpaHeHus
TeTePOCKEAACTUYHOCH  MPUMEHUM  OOOOLICHHBI  METOJ]  HAWMEHBIIUX  KBAJPaTOB.
Bocrnone3yeMcss TeM OOCTOATENBCTBOM, YTO OCTATKU HMMEIOT TECHYIO JIMHEHWHYIO CBSI3b C
HE3aBUCUMOM NIepeMeHHOU X.

Paznenure kaxmoe HaOMIOAEHHE HAa COOTBETCTBYIOIIEE €My 3HAUYEHHE X, TO YpaBHEHHE
IIPUMET BUJL:

2&.;;(1_1_4_/355L.+.EL.

xi xi xi xi

3aTeM OLIEHUTE PErpecCHOHHYIO 3aBUCHMOCTh )/X OT [/X, BKJIIOYMB B YpaBHEHUE
nocTossHHBINA wieH. Koaddunuent npu //x 6ynet 3¢pheKTUBHON OIEHKOU ¢, & TIOCTOSTHHBINA YJICH
— 3¢ deKxTHBHOI o11eHKOH 5. [IpojenaB cOOTBETCTBYIOIINE pacueThl B (paiiyie MICXOAHBIX JaHHBIX,
BBeauTE HOBBIE IepeMeHHble Y1 X u X 1. B pe3ynbrare perpecCHOHHBIN aHaIu3 3aBUCUMOCTH
IIEPBOM OT BTOPOU JOJDKEH JaTh CJIECIYIOLIUE PE3YJIbTATHIL.

gﬁ STATGRAPHICS Plus - Untitled S5tatFolio - [Multiple Regression - Y1_X] - O] %
Eﬂ File Edit Plot Descibe Compare FRelate Special SnapStatsl View ‘Window Help =
=\ @(E | Bl s ]| R e | o |

HoEE | ] ] [fpee [

Multiple Regression bnalysis -

Standard T
Parameter Eztimate Error 3tatistic P-Walue
COMSTLNT 0,353785 0,0268291 13,1866 0, o000
<1 34,9599 1,201583 29,0389 0, o000

Source Sum of 3guares If Mean 3quare F-Fatio P-Value
Model 1,783 1 1,783 g45, 18 0, o000
Fesidual 0,0358218 17 0,00210716

Total (Corr.) 1,81883 18

F-sguared = 95,0305 percent

F-sguared (adjusted for d.f.) = 97,9146 percent
Gtandard Error of Est. = 0,04590335

Mean absolute error = 0,0406174

Durbin-Watson statiscic = 1,93491 (P=0,3470)

Lag 1 residual autocorrelation = -0,0150616

L] JJ
Use the riaht mouse button bo select ootions HLM
#nvex| |1 @) > M S o | AL | ®na. | Eic..| ®jna. |[#sT I SEOW g 222

HroroBast Moieib BRITVISIIAT CICAYIOIIUM 00pa3oM:

§ = 34,960% +0,354;  R’=0,980; R*> =0,979; F=846,16; d=1,935; r=0,015.

(1,202)  (0,027)
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Kak BuauTe, Ka4eCTBO PErpeccuy MOBBICUIIOCH.

[TepeliquTe TENeph K paCCMOTPEHUIO PETPECCUOHHON MOJIENN 3aBUCUMOCTH Y2 OT X.

IIpoBenss COOTBETCTBYIOIIME MOJCIBHBIE pAacdeTbl, IOJY4YUM CIEAYIOIIUE OLEHKU
apamMeTpoB:

Y2 =35,372+0,346X; R’=0,904; R* =0,898; F=159,38;d =0,799; r=0,540.

(1,645) (0,027)

3HavyeHus: Kod(pPHUIMEHTa aBTOKOPPEISIIIAN OCTATKOB IEPBOTO MOpsiaKa (Jiar paBeH 1) 7 u
cratuctuku JlapOuHa—YorcoHa d yOeauTeNnbHO CBUIETENBCTBYIOT O HAIWYMU 3HAYUTEIILHOM
aBTOKOPPEISIIIK OCTAaTKOB. Takoii e BBIBOA MOKHO C/IENaTh IMOCie BEIOOpa TpadynaecKon OIuH
Residuals versus Row Number (OctaTku nNpOTHUB MOPSJIKOBBIX HOMEPOB) M HU3YUYEHUS
COOTBETCTBYIOIIIETO TpaduKa.

gﬁ STATGRAPHICS Plus - Untitled 5tatFolio - [Multiple Regression - 2] ngli
E File Edit Plot Descibe Compare Relate Special SnapStatsl Wiew ‘“Window Help ;Iili
| e ||| (o] ]| B e A B ([ 2 |
= E . +_%»%‘ NR E'?‘“: Lbl: E Raw: |E|
Residual Plot
43 F ' ' . . =
: (] m} :
= D D -
— 2’3 __ m] u] __
g i °oT ]
S 03+ . - s
) B - 7
QL i o i
1,7 A _
L - - _
L = _
L o _
'3,7 1 . . . 1 lT" M . 1 . . . 1 . 1
0 4 8 12 16 20
row number
-Llse the: right mouse button to select ootions MLk
MMyox| |51 & 1) BB & | yFconon. | BYmak7 - | EYneE P |[BESTAT WO IGEIC) WGy 12

[IpumuTe Mepsl IO YCTPAHEHUIO aBTOKOPPEISAIIUH.
Jlist aTOTO CHeAyeT BOCIONBb30BaThCA npeodpazoBanueM bokca—/[xenkunca:

V=PV = a(l_p) +18(xt _pxt—1)+et — e,

7l p — MapaMeTp aBTOPErpeccu.

[IpumennTe DaHHYIO TPOIEAYPY, MPUHIB B KAYECTBE OIICHKU BEIUYHHEI p, TIOTYyUYEHHOE
B MOJICJIM 3HA4YCHHE MepBoro koddduimenta aBrokoppesanun . O603HaubTe:

Y2#=Y2—pY2e1, X#i=Xi—pXe1, o# =oa(l-p).

Torna npeobpazoBaHHOE YpaBHEHHUE

Y2# = a#t + pX# + u,, rTOC att= (Z(l — ,O) , HE COJEPKUT aBTOKOPPEIAIHUIO,
MOCKOJIBKY U; =¢; — pe; | HE3aBUCHUMEI.

B kauecTBe olleHKM mapameTrpa p NpPUMEM MOJIy4eHHOE B MOJEIU 3HAYCHUE
nepBoro kodddunuenrta aprokoppensuuu » = 0,54. PaccuuraiiTe ¢ MCTOJIB30BaHHEM OKOH

13



nuanora Modify Column u Generate Data 3HaueHMs HOBBIX NEpeMEHHbIX Y2# u X# u
HOCTPONTE ypaBHEHHE PETPECCUHL.

Hns pacyera X# ckomupyiiTe NEepeMEeHHYI0 X cHadalla 0e3 nepgoco HabmodeHus B
nepeMeHHy0 X , a 3aTeM 0e3 nocieoHe20 HabnodeHus M CO CIBUTOM Ha OJWH IIar BIEpe. B
nepemeHHyro X 1. Takum o0Opaszom, Kaxjaomy HaOmoicHH0O X; OyJeT COOTBETCTBOBATH
HaOmoaeHue ¢ jarom 1 X ;. 3HaueHus X# paccuuThiBaioTCs Mo Qopmyse X# =X -0,54*X 1.

AHaJoru4HbpIM 00pa3oM, co3znaB TmiepeMeHHble Y2 u Y2 1, rone Y2 1 sBusercs

nepeMeHHo# Y2 ¢ narom 1, onpezensieM 3HaueHUs iepeMeHHoi Y2# (1.e. o dopmyiie V2# =V2 -
0,54*Y2_1).

gﬁ STATGRAPHICS Plus - Untitled S5tatFolio - [Multiple Regression - Y21] - O] %
Eﬂ File Edit Plot Descibe Compare FRelate Special SnapStatsl View ‘Window Help =
] FEEL] B H o = | P i
| o m & e | B e | R | BRI 7 E
]
= Lkl Fow: |:|
= -
Multiple Regression bnalysis =l
Dependent varisbhle: YZ#
Standard T
Parameter Eztimate Error 3tatistic P-Walue
COMSTLNT 15, 6449 1,42304 10,994 0, o000
H 0,361261 0,0467319 7,73051 0, o000
Analysis of Variance —
Source Sum of 3guares If Mean 3quare F-Fatio P-Value
Model 233,279 1 233,279 59,76 0, o000
Fesidual 62,4567 16 3,90355
Total (Corr.) 295,736 17
F-sguared = 75,5809 percent
F-sguared (adjusted for d.£.) = 77,561 percent
Gtandard Error of Est. = 1,97574
Mean absolute error = 1,52:261
Durbin-Watson statiscic = 1,97202 (P=0,4074)
Lag 1 residual autocorrelation = -0,06158857
| f
Use the riaht mouse button bo select ootions HLM
dhnyex| | 51 & = B S e’_—“-jamﬂom_.| @naK?-...| ESTAT. . BNAE NP.. A HE AR W 5507 1859

HOHy‘-ICHHI:Ie CTaTUCTHYCCKHUEC OLICHKH AJOCTAaTO4YHO YGC,Z[I/ITGJIBHO CBUICTCIILCTBYIOT HC

TOJBKO 00 OYEBHIHOI CTATUCTUYECKOW 3HAYMMOCTHU IapaMEeTPOB MOAEIH, HO U 00 OTCYTCTBHHU
ABTOKOPPEIISAIIUN OCTATKOB.
a# 15,645
I-r 1-0.54
MCXOJIHOE YPaBHEHHE PETPECCUU MOKET OBITh 3aIIMCAHO CIIETYIOLIIM 00pa3oM:

Y2=34,011+0,361X; R’=0,789; R*=0,776; F=159,76; d=1,972; r=-0,062 .

(3,093) (0,047)

CpaBHMBasi OLIEHKHM PpErpecCMOHHOM MOJeNH, HETPYAHO BHIETh, YTO CTAaHJApTHHIE
om0k oneHok MHK MeHbIe cTaHZapTHBIX OIMMOOK OIICHOK, IMOJYYCHHBIX B PE3yJIbTATe
aBTOperpeccuoHHoro mnpeobpaszoBanusa. Ouenku MHK oxa3piBatoTCs 3aHMKEHHBIMHU W,
cleqi0BaTeNbHO, Hed(h(heKTUBHBIMA.

B kxauecTBe caMOCTOSTENBHOTO 3a/IaHHs TIOBTOPUTE MPOLIECC MOJCINPOBAHUS HA OCHOBE
npeoOpazoBanusi bokca-J[KeHKMHCA, BHIOpAaB B KauyecCTBE OIICHKH MapaMeTpa aBTOPErPECCHU
K03((UIMEHT aBTOPErpeccUd NEpPBOrO IMOPsAKA, MOMydaeMbld mpu oneHnBanun mo MHK

C yuerom TOro, 4ro o = =34,011, ouuiieHHOE OT aBTOKOPPEISILMH

ypaBHEHUs perpeccun €, = pe, | +u,.
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