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[lncnepcuoHHblii aHanus

@ Analysis of variance (ANOVA)
o Metog nsobpeten Ponansgom ®Puwepom s 1920-€ rr.

o [MpumMeHseTcs, Korga 3aBUCMMas NepeMeHHas ABAAETCA
NHTEPBaNLHOM, a He3aBNCMMas (NI HECKONIbKO HE3aBUCUMbIX) —
KaTeropuanbHoii (hakTopom)

@ 3apavqeil SBASIETCA YCTaHOBUTL, UMEIOTCS M CTAaTUCTUHECKM
3HaYMMble Pa3/INynNA B CPEAHNX 3HAYEHUSX NEPEMEHHON B rpynnax,
0bpa30BaHHbIX OQHOW WM HECKOALKUMU KaTErOpUaibHbIMU
nepemMeHHbIMU

@ CTaTMCTUYECKN SKBUBAJIEHTEH PErPECCMOHHOMY aHANM3y C
(PUKTUBHBIMN NepemMeHHbIMN (KOTOPbIA B BONBLLINHCTBE Cly4aes 1
NPUMEHSIETCS 415 PeLleHnst 3TON 3ajaqn)

@ TeM He MeHee MOHWMaHWE AUCTEPCUOHHONO aHANN3a BaXKHO KaK AJis
Bosiee NONHOrO NOHUMaHUS Perpeccun, Tak v AAs Apyrnx MeTomoB
(TakMx KaK MHOrOYPOBHEBOE MOZENNPOBAHNE)
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[Mprmep: nonuTnyeckaa naeonorna n napTuiiHas
noaAeprkka

o [lpeanonoXnm, Mbl XOTUM YCTAaHOBUTb HaAMYME 3aBUCUMOCTU MEXIY
napTUitHOM nosaepxkoii (feMOoKpaTbl, HE3aBUCUMMbIE, pecnybanKaHLbl)
N NONMTNYECKON maeonornein (M3mepeHHoi no wkane ot 1 “oueHb
nnbepanbHas” 0o 7 “oueHb KoHcepBaTuBHaAS')

napTums 1 2 3 4 5 6 7 n CpeaHsast  CT.OTKJ.
[eMOKpaThbl 9 20 17 36 4 5 0 91 3.23 1.28
He3aBMUCUMblE 7 11 17 48 12 11 5 111 3.9 1.43
koHcepsatopel 0 2 7 23 23 17 2 74 4.7 1.1

@ lcrounuk: A.Agresti, B.Finlay, Statistical Methods for the Social Sciences
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BapuaHTbl aHanusa

@ Ecan mbl paccmaTpuBaem obe nepemeHHbIE KaK KaTEropuasbHbIe,
MOXHO BOCMOJIb30BaTLCS KPUTEPUEM X2

@ Ecan paccmaTtpnBaTh NOMNTUYECKYIO MAEONOMMIO KaK MHTEPBANbHYHO
MEPEMEHHYIO U PACCHUTATL CPEAHUE NO FPYNNam, Mbl MOXKEM
BbISICHUTb, SIBASIETCS 1N PasHNLA MEXAY CPEAHUMUN CTaTUCTUYECKI
3HA4YMMON a) C NOMOLLBIO UCNEPCUOHHOMO aHaNN3a 1w,
5KBNBANEHTHO, 6) C NOMOLLBIO perpeccni ¢ PUKTUBHBIMY
nepeMeHHbIMU
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[MpyHUMN oncnepcroHHOro aHanNn3a

@ [lncnepCuoHHbI aHaNN3 CPaBHUBAET AUCMNEPCUIO 3aBUCUMOI
NEPEMEHHOA BHYTPM rpynn n mMexagy rpynn, obpasoBaHHbix hakToOpom
(-amun), n Ha OCHOBE 3TOr0 CPaBHEHUS JENAET BbIBOA O 3HAYMMOCTH
pasHULbl MeXAy CpesHUMK

@ Yem bosblue gucnepcusi MeXxay rpynnamu no CpaBHEHUIO C
aucnepcueid BHyTpu rpynn, Tem bosblue OCHOBaHWUIA CYMTaTb, YTO
MeXJy CpPefHUMMW MO rpynnam eCTb 3Ha4MMasi pasHuLa
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[lonyuieHuns ancnepcMoHHOro aHanmsa

@ B kaxgoii rpynne pacnpegesieHne 3aBMCUMOi NEPeMEHHON HOPMaJIbHO
(B reHepanbHOR COBOKYMHOCTM)

o CraHaapTHOe OTK/IOHEHME 3aBMCUMON NEPEMEHHONR B KaXKAoii rpynne
OANHaKOBO (B reHepasnbHO COBOKYMHOCTM)

o Buibopka siBnsieTcs cnyyaiiHoii 1 HabntogeHus B Heli HE3aBUCUMBbI
Apyr OT Apyra

o Kak Buanm, aTu JonyLieHnsi COBNAAAOT C AONYLLUEHUAMM
MHK-perpeccun
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OueHka aucnepcum BHYTpU rpynn

[nsa rpynnbl i, cymma KBagpaToB OTK/IOHEHUI HabogeHnid oT

CpeaHero 3HaueHus B rpynne paeHa > (y — yi)?

o CyMMa 3Tux 3HaYeHWil Ans KaXkAoi rpynnbl HasbiBAaeTCs CYMMOIA
KBaApaToOB BHYTPMU rpynn

@ Yucno creneneii coboabl df anst oueHkn gucnepcun B rpynne i paBHo

ni — 1

_7)2
o [lucnepcus B 3TOl rpynne pagHa s,-2 = 72(17{')
1

2 _ X(ni=1)s?
o [lns Bce rpynn cpasy gncnepcusi BHyTPW rpynn paBHa s = =Nz
roe N ato obuiee yncno HabatogeHwii, a g — 4ucno rpynn
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OueHka aucnepcnm Mexay rpynnamu

@ [lncnepcus mexay rpynnaMn OLEHMBAETCA Yepes3 pasHuLy MEXAY
cpeaHumu no rpynnam u obueii cpegHeii B Boibopke

o [lncnepcus mexay rpynnaMu pasHa CyMMe KBagpaToB Mexay
rpynnamMu, SeneHHOW Ha 4ucno creneHell csoboasl: Z"‘g(#, roe g
— 3TO 4MCAO rpynn

o Obwasa cymma kBagpaToB TSS paBHa cymme KBafpaToB BHYTpU rpynn
+ CyMMe KBaApaTOB MEXAY rpynnamu:
TSS =Y (y — ¥)? = between-groups SS + within-groups SS

@ Awnanornyno, obuias gucnepcuns pagHa Cymme AUCNepcrun BHYTpU
rpynn v AUCNEpPCUU MEXAY rpynnamu
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SBnsieTca nn pasHuLA MEXAY CPEAHUMU B rpynnax
cnyyaiiHom?

@ Hynepasi runotesa B gaHHOM ciydae 3ak/t0HaETCA B TOM, 4TO
cpeaHue BO BCeX rpynnax paeHbl: Ho @ 1 = p2 = ... = g

@ AnbTepHaTWBHAs rMNOTE3A: CPeAHNE XOTs Obl B ABYX rpynnax
oTNNYaoTCA

o [lns TecTupoBaHUsl HyNeBOI runoTesbl ucnonbayerca F-tect

[ — OUEHKA IMCIEPCUU MEXKLy Ipynuamu
" OIEHKA AWCIEPCUU BHYTPU TPYIIIT

o B cnyuyae ecnn HyneBasi runotesa BepHa, JUCMEPCUs MexXAy rpynnaMu
He bosblwe aucnepcum BHyTpm rpynn, n F <1

o Ecnn F 3nauutensHo bonbwe 1, To mexay rpynnamu ¢ 60s1bLwoii
BEPOSATHOCTbIO CYLLECTBYET pa3HULA B CPeLHUX

@ 3HauumocTs F nposepsietcs no F-pacnpegeneruto
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[Mprmep: napTuiiHas noaaepxKa U NOANTUHECKAS

mnaeonormA
cymma kBagpatoe  df  keagpaT cp.oTKA. F p
MeXAy napTusamMm 88.43 2 4421 26.3 <0.001
BHYTPU NapTuii 459.52 273 1.68
obwas 547.95 275
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t-TecT 1 ANCNepCuOoHHbIA aHanu3

@ [oyemy Henb3s CpaBHUTL rpynMbl NOMAapHO C NOMOLWLIO t-TecTa?

e Ecnn cpaBHeHmnii MHOro (41CNO MONapHbIX CPaBHEHNA PaBHO
g(g —1)/2), na 95%-m ypoBHe 3HaUMMOCTN MOXHO OXNAATH
CTATUCTUHECKN 3HAYUMBIE OTAUHNS MEXAY CPESHUMU B TPYMNax Tam,
rA4e OHW Ha CaMOM Jene OTCYTCTBYHOT

o CylecTBytOT METOABI KOPPEKLNIA CTaHAAPTHBIX OWNBOK npn
MHOXECTBEHHbLIX CPAaBHEHUSIX, KOTOPbIE AAKOT Boslee KOHCEPBATUBHYHO
oueHky (meTog Bondepporn, metog Takn)
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PerpeccrnoHHast ougeHKa

koa. cT.ow. p
KOHCTaHTa 3.23 0.14 <0.001
MapTtun (6a3. gemokpaTsi)
He3aBUCHMble 0.67 0.18 <0.001
pecnybnukaHubl 1.47 0.20 <0.001
n 276
R? 0.16

@ unpeonorus = 3.23 + 0.67*He3. + 1.47*pecn.

@ CraTmcTiyeckme nporpamMMbl B PerpecCrOHHOM BbIBOAE TaKXKe BbiAatoT Tabnuuy
pesynbTaToB gncnepcnontoro aHannsa (ANOVA table)
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[ByxpaKTOpHbIA AMCNEPCUOHHbIT aHaNN3

@ Mcnonb3yetcs, Korga kateropnanbHbix npeguktopos (hakTopos) asa
nnn b6onee (MHOrohbaKTOpPHbIA LUCNEPCUOHHBINA aHANU3)

o B s1oM cnyuae mogens MoxeT BKIOHAaTL KakK OCHOBHbIE 3(hheKThl,
Tak 1 3pekTbl B3aNMOAENCTBMS MeXay hakTopaMu
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[Mprmep: 3aBUCMMOCTb NONNTUYECKOW UAEONOTUUN OT

napTuitHoi nopnepxku n nona (6e3 sdpekra

B3anMOZeinCTBNS )

cymma keagpatoe  df  keagpaT cp.oTkA. F p
MOoAEeNb 86.7 3 28.9 17.3 <0.001
OCTaTKu 1569.6 939 1.7
obuwas 1656.2 942
NcTounnk
napTus 84.3 2 42.1 25.2 0.001
non 1.3 1 1.3 0.8 0.38

A.P.Beccygros (HWY BLL3) AwncnepcnoHHelii ananus

25 mas 2012
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3aBUCUMOCTb MONNTUYECKOA NAEONOrN OT NapTUIAHONMA

NOAZePKKM 1 nona (¢ apcpekToM B3auMogencTams )

cymma kBagpatos  df  kBagpaT Cp.oTKA.

F

P

Moaenb 90.3 5 18.1 10.8 <0.001

oCTaTKu 1565.9 937 1.7

obuwas 1656.2 942

NcTouHmnk

napTus 87.8 2 43.9 26.3 0.001

non 1.5 1 15 0.9 0.35

naptusi*non 3.6 2 1.8 1.1 0.34
@ Kak 1 B perpeccuoHHbIX MOAENSAX, NpN Hanu4um B Mogenn 3ddekTos

B3aUMOAENCTBMSI OCHOBHbIE 3(PEKTHI HE MOFYT WHTEPNPETUPOBATHCS

HenocpeacTBEHHO
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PerpeccuonHasi Mmogens 6e3 aphekToB B3aNMOAEi CTBUS

Koad.  cT.owW. p

KOHCTaHTa 3.8 0.08 <0.001
Maptun (6a3. gemokpats)
He3aBNCMMble 0.17 0.1 0.1
pecnybnukaHubl 0.71 0.1 <0.001
non (6as. >xeHwmHb)
MY>X4UHbI 0.08 0.09 0.38
n 943
R? 0.05

@ unpeonorua = 3.8 + 0.17*He3. + 0.71*pecn. + 0.08*myx.
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PerpeccuoHHast Mmogens ¢ acpdekTaMy B3aUMOAERCTBIS

Koad.  cT.owW. p
KOHCTaHTa 3.8 0.09  <0.001
MapTtun (6a3. gemokpats)
He3aBNCMMble 0.11 0.13 0.42
pecnybankaHLb 0.59 0.13 <0.001
non (6as. >xeHwmHb)
MY>HUHbI -0.08 0.15 0.59
DppekThl B3aumogeiicTeus
MyX4uHbl ¥He3aBUCMMBbIE 0.17 0.21 0.42
MyxuuHbl ¥ pecnybnmnkanybl 0.31 0.21 0.14
n 943
R? 0.05

@ ugeonornsa = 3.8 + 0.11*He3. + 0.59*pecn. - 0.08*myx. + 0.17*myx.*Hes. +
0.31*myx.*pecn.
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PesynbTaThl AWCNEPCMOHHOIO aHanu3a yaobHo
NpeaCcTaBAsATh rpadpuy4eckn

Caonformity

L L
T T T
low medium high
F category

Figure 4.2  Conformity by partner’s status and authoritarianism for Moore
and Krupar’s experiment. The points are jittered horizontally to
avoid overplotting.

Wcrounnk: J.Fox, An R and S-Plus Companion to Applied Regression

A.P.Beccygros (HWY BLL3) AwvcnepcronHnbiii aHanms 25 mas 2012 18 / 21



[lncnepcuoHHbIfi aHaAU3 C 3aBUCUMbIMU HADMOAEHUAMY

@ B HekoTopbix ciyyasix HabntogeHus B BbIbOpKE He ABAAIOTCS
HE3aBUCUMbIMU

@ Hanpumep, ogHu n Te Xe N104N OTBEYAKOT Ha OAUH 1 TOT XKE BOMPOC
HECKOJIbKO pa3 B pasHoe BpeMsi (NOBTOPSIOWNECS N3MEPEHS)

o [lpyroii npumMep: OLEHKU YHEHUKOB M3 HECKONbKUX LWIKOA (OLEHKN
YYEHUKOB U3 OAHOI LIKOABI MOTYT BbITh Bonee cxoxumn)

o B obiem cnyyae 370 OTHOCUTCS K AaHHBIM C MHOMOYPOBHEBOIA
CTPYKTYpOIA

o B s1om cnyuae ogrodbakTOpHbIl AUCNEpCMOHHBIT aHanu3 no cyTu
CTaHOBNTCS ABYXPaKTOPHbIM (BTOPbIM (DaKTOPbIM SIBASIOTCS
OTAENbHbIE PECMOHAEHTDI, LLIKOJbI, €tC.)

@ B perpeccmoHHOM KOHTEKCTE 3TO HA3bIBAETCSI MOZENbIO C
bukcnpoBaHHbiMu acpekTamu: E(y) = o+ 5 + i
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HapyweHue monyliueHnii gucnepcroHHOro aHannsa

o [JonyweHne o ToM, 4TO BbIbOpKa sBASIETCS CyYaiiHol v HabntogeHus
HE33aBUCUMBbI, SIBJISIETCA KJHOYEBBLIM

@ HapyweHue ponyweHns o ToM, 4TO 3aBUCHMAs NepeMeHHast B
rpynnax pacnpegesieHa HOPMaibHO C OAVHAKOBLIM CTaHAAPTHbLIM
OTKJIOHEHMEM, HE BELET K CEPLE3HBLIM UCKAaXKEHUSIM PE3Y/IbTAaTOB

@ Ecnn oTkioHeHne 0T HOpMaNbLHOCTK 3HAYNTENBHO, MOXKHO
MCMOAb30BaTh HEMAPAMETPUYECKN ANCNEPCUOHHbINA aHann3
Kpackana-Yonnnca

A.P.Beccygros (HWY BLL3) AwvcnepcronHnbiii aHanms 25 mas 2012 20 /21



3akao4YeHme

@ [lncnepCuoHHbI aHANN3 — BaXKHbIA CTAaTUCTUYECKUA MeTOA,.
Heobxonnmo noHumaTe ero npuHuunbl

@ Ho B npakTu4yecknx 3agadax no aHanM3y pasHuLbl CPEAHUX B rpynnax
B DOJIBLUIMHCTBE CNYYaEB MMEET CMbICA MOJIb30BATLCS PErpeccuoeti ¢
PUKTUBHBIMN NEPEMEHHBIMU
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