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MyJIbTHKOJIJIHHeapHOCTB JAaHHBbIX. MCTOI[ I/IaBHbBIX KOMIIOHCHT

1) [IpuzHakoM MyJIbTUKOJUIMHEAPHOCTHU CITYKHT:
1. maneHwpkue t—craTucTuku pu R2, 6m3kom K 1
2. Omu3skoe k 0 3HaueHHne Kod(PPUIMEeHTa MHOKECTBEHHOU NeTEPMUHAIIUN
3. 3HauyuTeNIbHbIE W3MEHEHHUS B OICHKaX KOA(PPUIMEHTOB PErpeccuu Mpu
HEOOJBIINX U3MEHEHHSIX B JAHHBIX
4. Onuskue k 0 3HaUeHHs KO3(D(OULMEHTOB KOPPEISAILUU PETPECCOPOB
5. BCE OTBETHI BEPHBI

2) Ouenennas ¢ momotibio MHK 3aBucuMocTh 3apaboTHOM TJ1aThl MHIUBUIA
EARNINGS ot ero Bo3pacta AGE, onsita EXP, nona MALE, nnurensHoCcTH
0o0yueHust S, IIUTEIBHOCTH 00ydeHuss MaTepu SM umeeT Buj (B CKoOKax
CTaHJIapTHBIE OTKJIOHEHUS KOA(PHUIIMEHTOB):

EARN =— 24 -0.099 AGE +2.49S +0.26 SM +0.46 EXP + 6.23 MALE ,R* = 0.247

(10.6)  (0.25) (0.249) (0.24) (0.14) (1.11)
b OILICHCHBI TaKKEC BCIIOMOI'aTCJIBHBIC perpeccm/I:
AGE =—.007 +0.53AGE — 0.6S +0.23SM + 1.23MALE,R* =0.2,

S =8.47+0.0954GE +0.4SM —0.2EXP +0.12MALE, R* = 0.25,
SM =6.16—0.045AGE +0.42S +0.08 EXP + 0.42MALE, R* = 0.18,
EXP =—.07+0.53AGE —0.65 +0.23SM +1.23MALE,R* =0.2,

VIF nns nepemennont EXP pasen .
Otser. 1.25

3) [Ipu npuMeHeHUH K MOJIEIIU, PE3YyJIbTAaThl OLIEHKU KOTOPOIl MPUBEIEHBI HUXKE,



EARNINGS Coef. std. Err. t P>t [95% Conf. Interval
S 2.578227 .2288185 11.27 0.000 2.128729 3.027726
AGE -10.70493 9.211662 -1.16 0.246 -28.80062 7.390769
Agesq .1300605 .1125515 1.16 0.248 -.0910395 .3511605
EXP .4429137 .1442633 3.07 0.002 .159518 .7263094
ETHHISP -1.078255 2.268688 -0.48 0.635 -5.534941 3.378432
ETHBLACK -4.014172 2.152185 -1.87 0.063 -8.241996 .2136528
MALE 6.364055 1.111968 5.72 0.000 4.179668 8.548442
_cons 193.7202 187.6859 1.03 0.302 -174.9761 562.4165
. vif
variable VIF 1/VIF
AGE 1411.96 0.000708
Agesq 1411.13 0.000709
EXP 1.29 0.778114
S 1.14 0.875122
ETHBLACK 1.04 0.962602
MALE 1.03 0.966488
ETHHISP 1.02 0.983851
Mean VIF 404.09

METOJa IMOCICAOBATCIBHOI'O HMCKIIIOYCHHUS, Ha OmmKkaiiieM Imare w3 YpaBHCHUA

perpeccun OyeT yaajieHa nepeMeHHas
1)S 2) AGE 3) EXPSQ 4)EXP 5) ETHWHITE 6)ETHHISP 7) FEMALE
8) HU OJIHA U3 MEPEUYUCICHHBIX

4) IlepBoii rinaBHOM KOMIOHEHTOW CHUCTEMbl MOKazaTenedl X, ,.., X, Ha3bIBaeTCs

Takas JIMTHeWHAasi KOMOMHAIIMS 3TUX MTOKa3aTenen

1. B xoTOpoit koapdurmeHT npu X, paBeH 1 2. kotopas o0ianaeT HAMMEHBIIEH
aucnepcueit 3. koropas oOnagaer HauOoiblied aucnepcuer 4. KoTopas
OpTOroHaJlbHA BCEM X |, j = ...,k

5) (4.A.bop3bix, b.b.Jlememies, 3agaua 7.4)

ITuonepsl, Kpokoaun ['ena u Uebypaiiika cobupanyu METaioIoM HECKOJIBKO JHEH
nozapsia. B pacniopsikeHre HHOCTpaHHOM INMOHKH, Tpakaanku [lanokisak, monanu
€KEeJIHEBHBIE JJAHHBIE MO KOJIMYECTBY COOPAHHOIO METaJuIOJIOMa: BEKTOp g — JUIs
Kpoxonuna I'ensl, Bektop h — anst UeOypaiiku u BEKTOp X — Uit MHOHEpoB.I'eHa u
YeOypaiika codrpaau BMECTE, TOITOMY BBIOOPOUHASI KOPPETsUUs cor(g,h)=-0.9.
['ena u YeOypamka coOupaivn HE3aBUCUMO OT MUOHEPOB, MOATOMY cor(g,x) =0,
cor(h,x) =0. Eciu perpeccopsl g, h, X IeHTpupoBaTh 1 HOPMUPOBATh, TO MOTYUUTCS
marpuna X .

1) HaiinuTe mapamerp 00yCIOBIEHHOCTH MaTPUIILL XX .

2) Boluucnure ofHy WK JABE IJIaBHbIE KOMIIOHEHTHI (BBIpa3uTe X Yepe3 BEKTOp-
CTONOIBI MaTpulbl X ), oObsAcHsromue He MmeHee 70% oOmel BHIOOPOUHOM
TUCIIEPCUN PETPECCOPOB.



3. IInmuonka [1IanokngK ITBITAeTCA CMOJENMPOBATh €XKeJHEeBHbI BhI-
Ty CK TAHKOB, Y. BEIpaanTe oleHKM K03 ((UIIIEHTOR perpeccui i =
B1 + Bag + Bsh + By + £ uepes oneHKH Koa(pPHUINEHTOR perpec-
CHI Ha TIABHBIEe KOMIIOHEHTHI, 00 BICHAIONINE He MeHee 70% o0mieit
BBEIOOPOUHOI IHCTIEPCHIL.

Otser. (X, - X,)/V2; X,

6) (dememes, bop3bix, 7.13)
HapecTHO, 4TO BEIGOpOUHAY KOppeNaiisa MeX Ty NepeMeHHBIMH T | 2 PaB-
Ha 0.9.

1. Hasigure xosdpduuments: VIF nna r u 2 B perpeccun y; = 31 +
Bax; + Baz; + €.

2. B kaKmMxX mpefienax MoOryT lexkaTb koaddummentsl VIF ana x u 2 B
perpeccust y; = 51 + Bax; + Bazi + Bawy + &7

7) (Hemermes, bop3bix, 7.11)

SKoHOMeTpecca AJIEBTHHA Ilepelllla OT MCXOOHBIX PerpeccopoB K TPEM
TTaBHBIM KOMIIOHEHTAM, 21, 22 M 23. [ marnee nocunTana kosgdiuiineHTH
B3ayTHA aucnepcu, VI F;, nng rmaBHEIX KOMIIOHeHT. YeMy OHM OKa3sa-
JIHCE PaBHEBI?

[Ipo6/ieMbl MyJIbTHKOJUINHEAPHOCTH NPH MOJEJIMPOBAHNHU MPOAAK O1€KAbI

B ¢aiine clothing (STATA) conepskarcs naHHbIe 0 poaakax ojexasl B 400 HeMenKux
MarasuHax OJIeX/Ibl.
Ilepemennble:
tsales — cpeTHETOIOBEIE MPO/IAXKH B TyJIbJICHAX,
sales - mponaxxu B pacueTe Ha KBaJpaTHBIN METp,
margin — MapKHHaJIbHAs BaJoBasi MPUOBLIb,
NOWN — KOJIMYECTBO COOCTBEHHUKOB (MEHEIXKEPOB),
nfull — KOIUYECTBO MOTHOCTHIO 3aHITHIX,
npart - KOJTUYECTBO YACTUYHO 3aHSATHIX,
naux — KOJIMYECTBO BPEMEHHO PabOTAIOIIHNX,
hoursw — o01iee unciio oTpabOTaHHBIX YaCcOB,
hourspw — Konu4ecTBO OTPAOOTAHHBIX YACOB B pacyeTe HA OJHOTO PabOTAIOIIETO,
inv] — KamuTalIOBIOXKEHUS B TTOMEIICHHUS,
inv2 - KanmuTaJIOBJIOXKEHUS B aBTOMATU3AIIUIO,
ssize — pa3Mep MarasuHa B M2,
start — roJ OTKPBITHS MarasuHa.

1) OnieHnTE 3aBUCUMOCTD CPETHETOAOBEIX MPOJaX (epeMeHHas tsales) nmm mpogax B pacyere
Ha KBaJpaTHBIN MeTp (sales) i Map)KWHaILHOM BaJIOBOM MPUOBLIH (Margin) OT Beex

OCTAJIbHBIX IICPECMCHHBIX.
2) IlpoBepbTe aIeKBaTHOCTh perpeccuu. Ecim perpeccus ajgekBaTHa, TO IEPEXOIUTE K

CJICAYIOIIUM ITYHKTAaM.
3) Paccunraiite VIF-b1. CymiecTByer ju i TOCTPOSHHOW perpeccuu mpoodiema

MYJIBTUKOJJIMHEAPHOCTH?



4) Beibepute (hakTOphI, KOTOPBIE JOJDKHBI OBITh UCKIIFOUECHBI U3 YPaBHEHUS PETPECCUH,
UCTIOJIB3YSl METO/T TIOIIIArOBOTO UCKIIIOUEHUSI HE3HAYUMBIX ITEPEMECHHBIX.
5) BeiGepute pakTopsl, KOTOPHIE TOKHBI OBITh BKIIFOUCHBI B YPABHEHHE PETPECCHUH, HCTIOIB3YS
METO/ TIOIIArOBOTO BKJIIOYCHHUSI IEPEMECHHBIX.
6) CpaBHHTE pe3yJIbTaThl, MOJyYCHHBIE B TyHKTax 1, 4, 5. B kadecTBe moka3aress KauecTBa
MOJIT'OHKH PErPECCHH UCTIONB3yiTe KOAPDUIIMEHT MHOKECTBEHHOM JIeTEPMHUHAIIHH,
CKOPPEKTUPOBAHHBIN HA YUCIIO CTENEeHeH cBOOObI. J[aiiTe SKOHOMUYECKYIO HHTEPIIPETAITHIO
MOJTyYEHHBIM PE3YJIbTaTaM.

Memoouueckue pekomenoayuu no evlnoinenuto ynpaicnenus 6 nakeme STATA
1) [{na oyenku, nanpumep, napamempos YpagHe sl pecpeccuu
sales = B, + fB,nown + finfull + B,npart + Bsnaux + B hoursw + [, hourspw + fginvl + 3 inv2 +

+ B, ssize + P, start + &

Habepume 8 KOMAHOHOM OKHe

reg sales nown nfull npart naux hoursw hourspw invl inv2 ssize start

2) Jlns naxooicoenus VIF06 nocie oyeHKU ypagHeHus pecpeccuut HeodXooumo Habpams KOMAHOY
vif

U 80CNOJIL308AMbCS 8bIOAHHOU MabIuyell..

3) [{na npumenenuss Memooa nouiaz08020 UCKIIOUEHUS HE3HAUUMBIX NePEMEHHbIX U3 YPAGHEHUS
pezpeccuu, Habepume 8 KOMAHOHOM OKHe

stepwise, pr(0.1): reg ums 3a8ucumou nepemeHHoOU UMeHA He3a8UCUMbBLX NEPEMEHHbIX
Buibpannuiii 6 ckobkax yposenv snauumocmu (.1 MONCHO uzMeHUMb.

4) Jlna npumenenuss Memooa nouiaz08020 6KIOYEHUs NEPEMEHHbIX 8 YPAGHeHUe pecpecCul,
Habepume 8 KOMAHOHOM OKHe

stepwise, py(0.1): reg ums 3a8ucumoii nepemesHoU UMEeHAa He3A8UCUMBIX NePEMEHHBLX
Buibpannuiii 6 ckobkax yposenv snauumocmu (.1 MONCHO uzMeHUMb.



