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[Mpownasa nekuyms

o CraTtnctuyecknii BbiBog (statistical inference) B perpeccun

o [IpeobpasoBaHue NepeMeHHbIX B PErPECCUOHHBIX MOAEAAX I
HENNHENHOCTb

@ JdbbekTl B3auMOAecTBUS
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CeropHs

o [lonyuueHns perpeccmoHHoil MOZenn n AUarHocTuka

@ Heckonbko COBETOB, KACAaKOLWNXCA PErpeCcCNOHHOro MOAENPOBAHNA
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CraTtuctuyeckue “Boibpocsl” (outliers)

@ HeobbiuHble HabAKOAEHNS MOTYT CUABHO BAUSITL HA PETPECCUOHHBIE
Ko3(pbnunenTsl (1 4pyrme CTaTUCTUHECKME NAPAMETPbI)

@ B koHTekcTe MHOXeCTBEHHOI perpeccumn, “Boibpoc’ — 310
HabntogeHne, KOTOPOe NpUHUMAET HeobbluHoe (CanwkoM bosbLuoe
NAN CNULKOM Majioe 3Hauy€HUe), YUNTLIBAs 3HAYEHUsS NPeANKTOPOB
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[1Be perpeccumn: ¢ HEODbIYHLIMU HADAIOAEHUSIMU 1 DE3 HUX
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PeweHune

o B panHom cnyvae opHum un3 pewennii byaeT B3sTh Norapudm goxosa
(nnm npocto yganute 3TN HabaogeHns)
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topbot v norapucdm goxoaa
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CDOpMaJ'I bHadA AMArHOCTUKa

o CyuwecTeytoT bonee popmanbHbie MeToabl A/ist naeHTUdMKaLmum
BbIGPOCOB
e Pasnuua mexay “Hecornacuem” (discrepancy) u “pbiqarom” (leverage)

» Hecornacue: Hackonbko Benmku ocTaTKy (HACKONIbKO AafNeko peasibHoe
Hab/IOEHNE HAXO[MTCS OT PErpecCUOHHORA NMHNA WK NNOCKOCTN)

> “Pbiuar’: B Kakoii 4acTu pacnpefeseHnsi He3aBUCUMOIA NepeMeHHOI
HaxoauTcs HabnogeHne

@ Bnnsnune Ha perpeccmonHbie koadbduLmeHTsl OnpesensieTcs
O4HOBPEMEHHO Hecornacuem u “poiyarom”
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[MokazaTens ‘pbivara’: hat values

@ Hat values noka3sbiBatloT, HackoNbKO ganeko HabawaeHus nexaT oT
cpeaHeii x (B napHoii perpeccun)
(Xi=X)?

> (X—=X)?

@ “Pbluar” He 3aBNCMT OT 3aBUCUMOIA NEPEMEHHOI

Oh,':%-l-
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[MokazaTens ‘Hecornacus : CTbAeHTU3NPOBAaHHbIE OCTATKY

@ PerpeccnoHHble OCTaTKN NOKa3blBAlOT, HACKOAbKO “HEobbIYHbI”

HabsofeHns B perpeccun
o CrblogeHTusmpoBatHble ocTaTku: Ef = — &

Se(—hV1-h;
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[McTorpamMma CThIOAEHTU3MPOBAHHBIX OCTaTKOB NSt JaHHbIX
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[nsa navHbix o goxone B Kutae
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CrblofeHTn3npoBaHHbie octaTky 1 hat values: gaHHble
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[aHHble o noxope B Kntae
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BnusaHue Ha perpeccroHHble KO3 pULNEHTHI

@ BausiHne Ha koadbpnumneHTsl onpenensieTcsi COBMeCTHO “Hecornacuem”
n “pbiyarom”

o CraTtuctuka, KOTOpas U3MepsieT BausiHue, Hasbieaetca DFBETA. Jta
CTAaTUCTMKA MOKA3bIBAET, KAK U3MEHUTCS PErpeCcCUOHHBIN
Ko3(phuuneHT (B CTaHAAPTHBIX OTKJIOHEHUSX), ecnu HabaogeHne
yaanuTs u3 6asbl gaHHbIX
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DFBETAS ans pauubix [lssuca
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DFBETAS gnst kutalickux gaHHbIX
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Y70 menaThb ¢ BbIbpOCAMY

@ HeobxoanmMo noHATbL NpUYMHY BO3HMKHOBEHUS “BbIOpoCOB”

@ Ecan 370 owmnbka koanpoBaHus, MOXHO NEPEKOAMPOBATL WK
yganuTe HabnwogeHus

@ Ecnn a10 peansHoe HabnogeHue, To yaanate Takme HabnogeHus
HYXKHO € OCTOPOXHOCTbIO. MoXHO npeobpa3oBaTh NEPEMEHHYIO UK
000aBUTE B MOAENb APYrUE NEPEMEHHbLIE, KOTOPLIE NO3BONAT
“0bbACHUTL " BBIGPOCHI

@ B 6onbwnx shibopkax pesko obHapyXunealoTcs BoIOPOCHI.
CooTBeTCTBEHHO, ANA NOAMTONOrOB Bbibpockl — 66nblas npobnema,
4Yem ANS COLWNONOroB
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OTnnyHoe OT HOpMaNbHOro pacnpedeneHune oCTaTKOB

o OaHvMm U3 ponyLLeHUA TMHERHOW perpeccun sIBASIETCA TO, HTO
OCTaTKUN B reHEepaJibHOW COBOKYMHOCTU HOPMAaJibHO pacrnpegesieHbl

@ Mbl Mmoxem NPOBEPUTb UCTUHHOCTbL 3TOrO AONYLEHUNA B BbI60pKe

(NcTounmk: Oxx.Pokc)
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HopmansHbill BeposiTHOCTHBIN rpacbuk (Q-Q plot) ans
KUTANCKNX LAHHbIX

Studentized residuals

0
Inverse Normal

A.P.Beccygros (HWY BLL3) MHo>xecTeeHHas perpeccus 3 16 mapta 2012 22 /37



Pacnpe,qeﬂeHl/le OCTAaTKOB HE ABNAETCA HOPMAJIbHbIM

@ DTO He BAUSET Ha PErpeccmoHHble Ko3dhdULMeHTbl, HO BANAET Ha
CTaHAapTHbIE OWNBKK

o OfHMM 13 BO3MOXHBIX pELUEHN aBasieTcs npeobpasosatne
33aBUCUMOIA NEPEMEHHONA

@ [lpyrum pelueHuem siBasieTcs pobacTHasi perpeccus
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HenocTosiHcTBO ancnepcn ocTaTkos
(reTepockemacTuHHOCTb)

o [pyrnm gonywennem MHK-perpeccun siasieTcs noctosHCTBO
LNCMEPCUN OCTATKOB HA Pa3HbIX YPOBHSIX X

@ JT0 AonyuwieHne Ha3blBA€TCA roMOCKEAACTNHHOCTbLIO, €C/NIN OHO
HapyLwaeTca — retepockeaacTn4HoCTb
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Jlorapndpm goxoaa <- obpasoBaHue
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MHoykecTBeHHast perpeccus

@ [lns MHOXECTBEHHOW perpeccun Mbl MOXXEM MOCMOTPETH Ha
AuarpamMMy paccemBaHUs OCTATKOB U MpefcKa3aHHbIX 3HaYeH

e Ecan MeXay nNpeacka3aHHbIMWU 3HAYEHNAMUN N OCTATKaMn €CTb
3daBUCUMOCTb, TO 3TO YKA3bIBAET HA reT€pPOCKENACTUHHOCTb
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Jlorapndpm goxoaa <- obpasoBaHune, BO3pacT, BO3PaCT B
KBaZpaTe, noJ

studentized residuals

9
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PelueHune npobiembl reTepockefacTuyHOCTY

@ [eTepockeaacTNyHOCTL HE BAUSIET HA PETPECCUOHHBbIE KOIPPULUEHTHI,
HO BJAMSIET Ha CTaHZAPTHbIE OLIMOKM

@ JTO BAMSIHNE SIBASIETCS CEPbE3HBLIM TOJNLKO B TOM Ciyyae, ecau
MaKCUMaibHas AUCNEPCUS OCTAaTKOB NPEBbILAET MUHUMANbHYO B 10
pas (cornacHo bonee KoHcepBaTUBHOMY nogxoay, B 4 pasa)

o BosmoxHbie pewenune: npeobpa3osaHune 3aBUCUMON NEPEMEHHOIA,
NCMOJIb30BAHNE METOAA B3BELLEHHbIX HauMeHblunx kBagpaTos (WLS),
pobacTHasi perpeccus
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HenunHenHocTb

o [lonylieHunem SIMHERHON perpeccun siIBASETCS TO, HTO CBsI3b MeXAY
3aBUCUMOI 1 HE3aBUCUMOW NEPEMEHHON HauaydwnmM obpasom
ONNCLIBAETCS NNHENHONR yHKL el

@ YacTo 3To He Tak: Mbl NogpobHO 0bCy>XAann 3TO Ha NPOLLIOM
3aHATUN

o Pewenunsi: npeobpazoatns HE3aBUCUMbIX NEPEMEHHbIX,
HemapaMeTpu4yeckKas perpeccus
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MynbTukonnnHeapHoOCTb

o MyJ'IbTI/IKOJ'IJ'II/IHeaPHOCTbPO HA3bIBAE€TCA CUTYyaLnA. KOrga Ase nau
bonee HE3aBUCMMbIE NMEPEMEHHBIE CUABHO CKOPPENVNPOBaHbI MEXY
coboii (r > 0.8)

@ B s1oM cnyuae Taxeno ogHoBpemMeHHO oueHNTb 3dbdeKThI 3TUX
nepemMeHHbIX

e CratucTtuka, KOTOpasi NCMNOL3YETCS A UAEHTUDNKALMN
MynbTUKOANMHeapHoCcTK, HasbiBaeTcst VIF (variance-inflation factor)

@ [lna nepemenHoii x;, VIF; = 1_—1’?2,
APYrue npesukTopbl B MOLENM

rae F\’j2 - R? pns perpeccun Xj Ha

o VIF nsmepser BausiHne MynbTUKONNNHEAPHOCTU HA TOYHOCTb OLIEHKM
bj
@ Ecan VIF > 10, Bo3MOXKHa My/bTUKOIINHEAPHOCTb

@ Eciv Bbl OQHOBPEMEHHO UCMNOJ/IB3YETE NEPEMEHHYIO N KBAaLPaT 3TOW
nepemerHoli B mogenu, Ha VIF gna sTux nepemeHHbix obpawats
BHUMAaHWE He cregyeT
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Pewennsa npobnembl MynbTUKONAUHEAPHOCTY

@ Pepko BCTpeyaetcs B counonorum (Hawe — B NOAUTONOMAN)

o Bo3MoXHble pelueHus: yaaneHue n3 MoAean OLHON N3 NepemMeHHbIX,
co3faHue WKanbl C UCNOAb30BaHNEM (DaKTOPHOro aHain3a
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HekoTopble coBeThl, Kacatolmecss perpecCMOHHOrO aHaau3a

o Obpaliaiite BHUMaHNE HA pa3HULY MEXAY CTaTUCTUHECKOA U
MPaKTNYECKON 3HAYUMOCTbLIO
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Koppenﬂu,mq HE€ O3HAa4Ya€eT NPUHYNHHO-CNEACTBEHHYIO CBA3b

@ Perpeccus He ngeHTUULMPYET NPNYNHHO-CAEACTBEHHbIE CBA3M: 1)
obpaTHas NPUYNHHO-CNEACTBEHHAS 3aBUCUMOCTb, 2) HeHabnogaemble
hakTopsI

o KoppekTHee roBopuTb O CTaTUCTUYECKOW CBA3W, @ HE O BAUSIHUN
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HauunHaliTe ¢ npocToro aHanmsa

o ‘| find myself telling people to go simple, simple, simple. When
someone gives me their regression coefficient | ask for the average,
when someone gives me the average | ask for a scatterplot, when
someone gives me a scatterplot | ask them to carefully describe one
data point, please” (A.Gelman)
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He pobasnaiite B Mofenb CAULIKOM MHOFO HE3aBUCUMBbIX
nepemMeHHbIX

@ B MHOXeCTBEHHOIl perpeccun Bbl WHTEPNPETUPYETE PErpecCUOHHbIE
K03bhULNEHTLI, YAEPKNBAS LPYre NEPEMEHHbBIE B MOAENMN HA OAHOIA
ypoBHe. B HekoTOpbIX Ciaydasax 3TO He MMEET CMbICNA
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cnonbayiiTe rpachuku ansg uantocTpauun Mogenei

o [pacdbuku valle No3BONAIOT Ay4Lle OTOBPasnTbL AaHHbIE U MOLEND,
yem Tabnuubl (ogHako Tabnuuamu Takxke He cnepyeT npeHebperats)
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Crnenyownii moayns

@ PerpeccnoHHblie MOgENN AN AUXOTOMUYECKUX 3aBUCAMbBIX
nepeMeHHbIX

L PeFPECCVIOHHbIe MOo4ENN ONA KAaTEropnajbHbIX 3aBUCNMbIX
NEPEMEHHbIX

o Jlorapupmuyecku-nuneiinsle Mogenn Ans Tabnmy, ConpsXKeHHOCTM

o BeeneHne B NpuYMHHO-CNEACTBEHHBIN aHann3
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