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MC-5. MHOXecTseHHas npoOBEPKA rMnoTes.



[Mounck akcTpaceHcos

Joseph Rhine, 1950: nccnepoBaHusi BO3MOXHOCTN 3KCTPACEHCOPHOrO
Bocnpusitus. [NepBbifi 3Tan — NoMck 3KCTPaCceHCoB..
WNcneiTyemomy npepnaraetcsa yragate uset 10 kapr.

Hy: ncnbityemblii BoiOupaeT oTseT Hayrag,.
Hy: uncnbiTyemblii MOXKeT NpefcKasbiBaTh LiBETA KapT.
Cratuctuka ¢t — 4MCNO KapT, LBETa KOTOPbIX yraAaHbi.
1 10
P(t>9|Ho)=11- 5 = 0.0107421875,
T.e. npn t = 9 nony4aem AocTuraemolii ypoBeHb 3Haqumoctun p ~ 0.01 —
MOXHO OTKNOHATL Ho.
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[Mounck akcTpaceHcos

Mpoueaypy orbopa npownu 1000 4enosek.
[eBsTb n3 Hnx yraganu uyseta 9 us 10 kapT, asoe — ueTta Bcex 10 kapT. Hu
OAVH B MOCNEAYIOWMNX IKCNEPUMEHTAX HE NOATBEPANI CBOUX CMOCOBHOCTENA.

BepositHocTb Toro, 4to n3 1000 4enosek xoTs Obl OAWH CnyHaiiHO yrajaer

1000
usera 9 wnm 10 u3 10 kapt: 1 — (1 11 lm) ~ 0.9999796.

2

°
®

1-(1-0.05)"
°
by

p=
°
b

o
N

I I I I
0 20 40 60 80 100 120 140 160 180 200

MC-5. MHOXecTseHHas npoBEpka rmnoTes.



MocraHoska 3apaun
@00

MaTemaTnyeckass popMyanpoBKa

BblbOpKa:

Hyfn€eBasi runoTesa:
anbTepHaTuBa:
cTaTucTumka:

X" =(X1,...,Xn) ~ P e
Ho: Pew, we
H:: P ¢ w;

T(X™), T(X"™)~ F(x) npn P € w;
T(X™) o F(z) npn P ¢ w;

peanusauns Bblbopku:
peanu3aunsi CTaTUCTUKNA:
JOCTUraeMblii YpOBEHb 3HAYMMOCTH:

™ = (x1,...

t="T(z");
p (z™)— BeposiTHocTb npu Ho nony4unts
T (X™) =t unn ewé bonee aKCTPEMANLHOE;

ax’ﬂ)’

t

lmnoTesa oteepraerca npu p (z") < @, Q— ypOBEHb 3HAYNMOCTHU.
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MocraHoska 3apaun
oeo

[lpaBuno NnpoBepku runoTesbl

WW__.__Q

[Relect H, when
B

z

p-value = ot
R e

Lie 3
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MocraHoska 3apaun
[ele] J

HecnmmeTprnyHOCTbL 3a4a4uM NpoOBEPKM FMNOTE3bI

Ho BepHa Ho HeBepHa
Hy npuHumaetcs Hy BepHo npunsTa Owunbka BTOpPOro poaa
Hy oteepraetcs | Ownbka nepsoro poga | Hp BepHO oTBeprHyTa

BeposiTHOCTb OwnbKkM NepBOro poga »ECTKO OrpaHMHMBAETCA Mo
BEJINHNHON:

p(z") =P(T(X") <t[Ho) =P (p(z") <al|Ho) < a.

BeposiTHOCTb OWNBKM BTOPOro poga MUHUMU3MPYETCs NyTEM BbibOpa
[OCTAaTO4HO MOLHOIO KPUTEPUS.
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MocraHoska 3apaun
(]

MaTemaTunyeckas nocTtaHOBKa

pannbie: X = {X7, ..., X}m} XM~ P e
Hynesbie runotesvl:  H;: P € w;, w; € §);
aNbTepHaATNBbI: H{ P; gé Wi}
cratuctukn:  T; = T (X]"") nposepsier H; npotus H;;
peanusauuu cratuctuk :  t; =1 (x;?);
AOCTUraemMble ypoBHM 3HaqdumocT:  p; =p (%), i=1,...,m;

M={1,2,...,m};

Mo = Mo (P) = {i: H; BepHa} —nHaekcol BepHbix runotes, |Mo| = mo;
R =R (P,«) = {i: H; oTBepruyTa} — MHAEKCbI OTBEPraembIx runoTes,
IR| = R;

V = |Mo N R|— 4uncno ownbok nepsoro poaa.

Yucno sepubix H; | Hucno vesepubix H; | Bcero

Yucno npunsteix H; U T m—R
Yucno oteepruytbix H; 1% S R
Bcero mo m — mgo m
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FWER
L]

MuoromepHble 0606LLeHns ownbkn nepeoro poaa

Ipynnosas BeposTHOCTL ownbku nepsoro poga (familywise error rate):

FWER=P(V >1).

KoHTponb Hag rpynnoBoii BEpOSiITHOCTbIO OLWNDOKN HA YPOBHE (v O3HAYaeT

FWER=P(V>1)<a VP.

Kak atoro pobutsca?

MapameTpbl a1, ..., Qm — YPOBHN 3HAYMMOCTU, HA KOTOPbLIX HEObXoANMO
nposepsTb runotedsl Hy, ..., Hy,; 3agav4a — BbIbpaTb nx Tak, 4Tobbl
obecneunts FWER < a.
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Monpaska BoHdbepporn

Metog Boxdepponn:

QL =...=Qm =a/m.
Teopema
Ecnun runotessr H;, i =1,...,m, orBepratorcs npu p; < a/m, 10
FWER < a.

4

[okazarenbcTeo.

FWER=P(V>1)< <ﬂ{pz <a/m}> <ZP pi < a/m) <

O

4
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Monpaska BoHdbepporn

AnbTepHaTUBHBIA BuA — nepexon K MoandNLMPOBaHHBLIM JOCTUraeMbIM
YPOBHAM 3HAYUMOCTU:
pi = min (1, mp;) .
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Monpaska BoHdbepporn

Mpu yBennyenun m B pesynbTaTe npumMeHeHusi nonpasku boHdepporn

MOLLHOCTb CTAaTUCTUHECKON Npouesypbl Pe3kO YMEHbLUAETCS — LUAHChI
OTKJIOHUTb HEBEpPHbIE rMNoTe3bl NajatoT.

Mpumep: kputepuii CTologeHTa Ansi HE3aBUCMBbIX BbIDOPOK,
X{ ~ N (p1,1), X3 ~ N (u2,1), Ho: p1 = p2, Hi: p1 # po, 1 —p2 =1

m n | MowHocTtb

1 23 0.9

10 23 0.67
100 | 23 0.37
1000 | 23 0.16
1000 | 62 0.9

Ecnn npoeepsierca ogHospemenno 1000000 runotes, npn pasmepe Bbibopok
n = 10 mowHocTb 0.9 pocTuraeTcs Npu paccToAHUN MEXAY CPefHNMU

BbIDOPOK B NSITb CTAHAAPTHbBIX OTKAOHEHWU.
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FWER
o] ]

MogenbHbili 9kCNepuMEHT

n = 20, m = 200, mo = 150;

Xij NN(O,I), iZl,...,mo, j:].,...,n;
Xij~N@Q,1),i=mo+1,....m, 7=1,...,n;

Hii EX” = O7 H{ EX” # 0;

ISl NPOBEPKN NCMONb3YeM OfHOBLIOOPOUHbIA KpuTepuii CTbrogeHTa.

Bes nonpasok:

BepHbix H; | Hesephwix H; | Bcero

Mpunsiteix H; 142 0 142
OTsepruyToix H; 8 50 58
Bcero 150 50 200
BoHdeppoHu:
BepHbix H; | HesepHbix H; | Bcero
MpuuaTteix H; 150 27 177
OTsepruyTbix H; 0 23 23

Bcero 150 50 200
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FWER
00000000

Hucxopswme metoabl MHOXECTBEHHOV MPOBEPKU FMNOTES

CocTaBuM BapuauNOHHbBIA Psif AOCTUTAEMbIX YPOBHENR 3HAYNMOCTN:

P <pe) < - < Pim)s

H1y, He), ..., Hm) — COOTBETCTBYIOWME FMNOTESbI.
@ Ecnm p(1y > a1, npuHaTh BCe Hynesble runotesel Hyy, Hay, ..., Hiy)
W OCTaHOBUTLCS; NHaYe OTBEPrHyTb H (1) 1 NPOAOIKMTS.
Q Ecnn pa) > a2, NpuHATL BCe Hynesble runotessl H gy, Hs), ..., Hm)
W OCTaHOBUTLCS; UHaYe OTBEPrHyTb H () 1 NPOAOIKMUTS.
Q ...

Kaxablii gocTuraembiii yposeHb 3Ha4MMOCTL P(;) CPaBHUBAETCA CO CBOMM
YPOBHEM 3HAYUMOCTMN ;.
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FWER
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MeTtog Xonma

Metog Xonma — Hucxoaswas npouemypa Co CrefyoWwnmMm ypoBHSMU

3HAa4YNMOCTN:

a1 =

Metog obecneuunsaer koHTponb Hag FW ER Ha yposHe v npu ntobbix p; n T;.

ANbTepHATUBHbLIV BUA — NEpexoq K MoguduynpoBaHHbIM AOCTUIaeMbIM

YPOBHSAM 3HA4YUMOCTH:
P(;) = min (17 max ((m —i+ 1)73(1):13(1'—1))) .

MC-5. MHOXecTseHHas npoBEpka rmnoTes.



FWER
o] leJelele]ele]

MeTtog Xonma

Meton Xonma paBHOMEpPHO MoLlHee nonpaeku Bordepporu, nockonbky Bce
€ro ypoBHM 3HAa4MMOCTN (¢; HE MEHbLUE!

0 20 40 60 80 100 120 140 160 180 200
i
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FWER
00®00000

MogenbHbili 9kCNepuMEHT

OTCOpTI/IpOBaHHbIe AOCTNraemMble ypOBHN 3HAYNMOCTN!

1 T
® True hypotheses
® _False hypotheses|
-
el / |
/ ”
-

£ osk i
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0,05~ : / -

. T—_ I I I I I I I
0 20 40 60 80 100 120 140 160 180 200

MC-5. MHoXxecTBeHHasi NPOBEPKA rMnoOTE3.



FWER
00®00000

MogenbHbili 9kCNepuMEHT

MogunduunposaHHble gocTMraemblie ypoBHM 3Ha4nmocTu, metog Bordepporn:

s
0,25 ; =
4
™
BepHbix H; | HesepHbix H; | Bcero
MpuuaTteix H; 150 27 177
OTsepruyTbix H; 0 23 23
Bcero 150 50 200
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FWER

00®00000

MogenbHbili 9kCNepuMEHT

MopaunduunpoBaHHble JOCTUTAEMbIE YPOBHN 3HAYUMOCTHN, MeToh XOoJsiMa:

1

L r |
L '.’ il
J
L j \ Il Il Il Il Il Il Il 1
BepHbix H; | HesepHbix H; | Bcero

MpuuaTteix H; 150 24 174
OTsepruyTbix H; 0 26 26
Bcero 150 50 200

MC-5. MHOXecTseHHas npoBEpka rmnoTes.
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FWER
[o]e]e] lelelele]

Npen pns panbHedwmnx ynydiueHnii

4 ﬂ,OI‘IO}'IHI/ITEJ]bHO OuUeHnTb Myo.
4 CAeﬂaTb AONOJIHUTENIbHbIE NPEANOSIOXKEHNA:

@ O xapakTepe 3aBWCMMOCTU MEXAY CTAaTUCTUKAMU;
@ O COBMECTHOM pacrnpefeneHnn CTaTuCTuk.

@ Y4yecTb 3aBMCMMOCTb Mexay CTaTUCTukamm C NnOMOLbHO
nepeCcTaHOBO4YHbIX METOAOB.

MHoXxecTeeHHas nposepka runoTes.
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[NpepBapuTensHoe oueHnBaHUE My

N3 pokasatenbcTBa Teopembl 1 crnepyet, 4to mMetog BoHdeppoHu
kouTponupyet F'W ER Ha yposHe 2 a.

Mpumepsbr MeTofoB OUEHKN Mo:
o wmetog Cropu:
m
o =2 [pi > 0.5];
i=1

@ MeToA HanMeHblero HakoHa Bengxxamutun-Xoxbepra:

’Si

_1=pe
m—i+1’

10 :min{i: Si < Si_l}.

. .( 1 )
mo=min|(m,—+1],

1,....,m,

Kak npasnno, gokasatenscts koHtpons F'W ER pnsi npoueayp
C NPeABapUTENbHON OLEHKON Mo HET, HO Ha MPaKTWUKe OHW 4acTo paboTatoT
XOPOLO.
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OgHowarosblii meTog, LLIngaka

Mertog Lunpaka:

a1:a2:...:am:1_(1_a)%,

Metogn obecneumsaer koHTponb Hag F'W ER Ha ypoBHe «v npu ycnosuu, HTO
ctratuctukn T; HE3aBUCUMbI UAU OTPUL,ATENIbHO KOPPESIMPOBaHbI.

AnbTepHaTuBHbIA BuA — NEPEXOA K MOANDUUNPOBAHHLIM 4OCTUIAaEMbIM

YPOBHAM 3HAYUMOCTU:
pi=1—(1—p)™.
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FWER
000000 @0

Hucxoasiwaa moandukaums

Hucxogsiwmii metog Lugaka (metog LLugaka-Xonma) — Hucxogsiwas
npoueaypa €O CNeAyOWMMN YPOBHAMMN 3HAHNMOCTHN:

1 1
a=1-1-a)m,...,cs=1—-(1—a)mHF1, ..., am=a.
Metogn obecneumsaer koHTponb Hag F'W ER Ha ypoBHe «v npu ycnosuu, HTO

cratuctukn 1T; He3aBUCUMBI.

AnbTepHaTuBHbIA BuA — NEPEXOA K MOANDUUNPOBAHHLIM A4OCTUIAaEMbIM
YPOBHAM 3HA4MMOCTU:

~ m—i+1 ~
P(;) = max (1 - (1 —P(i))( ) ,p(i—1)) .
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Hucxoasiwaa moandukaums

Ha NpakKTuUKe Nnpn 4OCTAaTO4YHO BONbLINX M HE CANLWKOM OT/INYAETCS OT MeTOoAa

Xonwma:
o
0.045 .
0,04 .
0,035} 1
R
0025 —__ :‘“d':i‘(
002
0,015+
001 -
0,005} -
. . . . .

0 20 40 60 80 100 120 140 160 180 200
i

MC-5. MHoXxecTBeHHasi NPOBEPKA rMnoOTE3.



FWER
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MogenbHbili 9kCNepuMEHT

MogunduunposaHHble fOCTUraeMble YPOBHU 3HAYMMOCTH, MeToa Xonama:

>
;
J
A‘f \ Il Il Il Il Il Il Il
BepHbix H; | HesepHbix H; | Bcero

Mpunsiteix H; 150 24 174
OtepruyToix H; 0 26 26
Bcero 150 50 200

MC-5. MHOXecTseHHas npoBEpka rmnoTes.
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FWER

0000000e

MogenbHbiii

MoaunduunpoBaHHble 4OCTUIAEMbIE YPOBHM 3HAYNMOCTM, HUCXOAS WK

LLngaka:

9KCNEPUMEHT

MeToa

I I I
120 140 160

I
180

BepHbix H; | Hesephwix H; | Bcero
Mpunsiteix H; 150 24 174
OTsepruyToix H; 0 26 26
Bcero 150 50 200

MC-5. MHOXecTseHHas npoBEpka rmnoTes.
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@00

3aBucumocTb MeXay CTaTUCTukamm

@ He yunTbiBas xapakTep 3aBACMMOCTU MEXAY CTATUCTUKAMU, HEMNb3sI
nocTpouTb KoHTponupyowyto FW ER npoueaypy MOLiHEE, YeM METOA
Xonma.

L EC}'II/I CTaTUCTUKN HE3aBNCUMbI, HEJIb3S I'IOCTpOVITb KOHTpO}'II/IpyIOLU,yIO
FW ER npouepypy MolyHee, Yyem metoa LLngaka-Xonma.

9 Yem cunbHee CBS3b MeXAy CTaTUCTUKAMU, TEM MeHbLUE HYXKHO
mMoANLMdNPOBaTb YPOBHM 3HAYNMOCTH.

[nst nocTpoeHunsi MowHON npoueaypbl MHOXECTBEHHOW MPOBEPKM rMMNOTES
HeobX0[MMO yHecTb CTPYKTYpYy 3aBUCUMOCTU CTAaTUCTUK.

MHoXxecTeeHHas nposepka runoTes.



FWER

[TapameTpuyeckue metogbl

Ecnu coBmecTHOe HyneBoe pacnpepeneHue cratuctuk 11,. .., 7T, n3BecTHo,
KOHCTaHTbl (i MOTyT DbITb Tak, 4T0 KOHTponb Hag F'W ER Byner To4HbIM
(FWER = a).

Mpumepsbr: HSD Tblokn ana nonapHbix CpaBHEHNIA HOPMasbHO
pacnpenenénHbix BoIDOPOK Apyr ¢ Apyrom; kpuTepuii JaHHeTa Ansi cpaBHeHus
CPefHUX M HOPMaJIbHO PacnpefenéHHbIX BbIBOPOK CO CpefHMM KOHTPOJLHON
BbIDOPKM.

MC-5. MHOXecTseHHas npoBEpka rmnoTes.



FWER

[NlepecTaHOBOYHbBIE METOALI

HesiBHO y4ecTb 3aBMCUMOCTM MEXAY CTAaTUCTUKAMM MOXHO MpU NOMOLLN
nepecTaHOBO4YHbIX MeTogoB. [ogpobHee:

@ Westfall, P., Troendle, J. (2008). Multiple testing with minimal
assumptions. Biometrical Journal, 50(5), 745-755 n apyrue pabotsi
Westfall, P.

@ Bretz, F., Hothorn, T., Westfall, P. (2010). Multiple Comparisons Using R.
Boca Raton: Chapman and Hall/CRC. (Pasgen 5.1)

MeTtoabl obecnednsaet koHTponb Hag F'W ER Ha ypoBHE v npm ycnosBuu
BbINONHEHUs ceBolicTBa subset pivotality, korga Hynesoe pacnpegenexue
Ntoboro NoAMHOXECTBA CTAaTUCTUK T; HE 3aBUCAT OT TOrO, BEPHY WJIN HEBEPHbI
COOTBETCTBYHOWNE OCTAaBWNMCA CTATUCTUKAM TNMNOTE3bI:

P< ) AT >t}

i€ M*

ﬂ HZ->—P< ﬂ {T: > t"}

e M* e M*

N Hi> vM™.

i€M
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o

MuoromepHble 0606LLeHns ownbkn nepeoro poaa

Oxupgaemas [0 N0XKHbIX OTKIOHeHuH runotes (false discovery rate):

FDR:E(%[R>O]>.

KOHTpONb Haf OXKMAAEMOiA foneli NOXKHbIX OTKJIOHEHU Ha YpOBHE v O3Ha4aeT

FDR:IE(%[R>O]) <a VP

Ons noboii npoueaypbl MHOXecCTBeHHOW nposepku runotes FDR < FW ER.

MC-5. MHOXecTseHHas npoBEpka rmnoTes.



MeTtoa BengxamuHu-Xoxbepra

Meton Benpxamunu-Xoxbepra — Hucxogswas npouemsypa Co Cleayrownumm
ypOBHﬂMVI 3HA4YNMOCTN:

o] = g ey O = —, ..., Oy = QL

o}
m m
MeTton obecnedmnsaer koHTponb Hag F'DR Ha ypoBHE v npu yCnoBum, 41O

cratuctukn T; He3aBucumbl unn BoinosiHsietcst ceoiictso PRDS (Benjamini,

Y., Yekutieli, D. (2001). The control of the false discovery rate in multiple
testing under dependency. Annals of statistics, 29(4), 1165-1188.).

ANbTepHATUBHbLIV BUA — NEPexoq K MoguduynpoBaHHbIM AOCTUIaeMbIM
YPOBHSAM 3HA4YUMOCTH:

_ . mpeay .
D) = min (l,max ( i 7p(i—1))) .

MC-5. MHOXecTseHHas npoBEpka rmnoTes.



MeTtoa BengxamuHu-Xoxbepra

o
0.045— 1
0.041~ 1
0.035~ : 1
No correction
0.031f —— Bonferroni
" Holm
0.0251 — Sidak
Benjamini-Hochberg
0.021— B B
0,015~
0.011~ q
0.005~ q
i i i i |

MHoxecTseHHas nposepka ruv




MogenbHbili 9kCNepuMEHT

£ 05 s q
0,25 ': —
J
o j Il Il Il Il Il Il Il 1
BepHbix H; | HesepHbix H; | Bcero

Mpunsiteix H; 150 24 174
OtepruyToix H; 0 26 26
Bcero 150 50 200
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MogenbHbili 9kCNepuMEHT

MoaunduunpoBaHHble 4OCTUIAEMbIE YPOBHM 3HAYNMOCTM, HUCXOAS WK

Bengxamunun-Xoxbepra:

1

MeToa

I I I
120 140 160

I
180

BepHbix H; | HesepHbix H; | Bcero
MpuuaTteix H; 148 4 152
OTsepruyTbix H; 2 46 48
Bcero 150 50 200

MC-5. MHOXecTseHHas npoBEpka rmnoTes.



Metog BeHpxamunu-lVlekyTuenn

CO crneayowmnmum

Merog Bengxamunu-lekytnenn — Hucxoasiwas npoueaypa
«@

YPOBHAMWU 3HAYNMOCTMN!
am = -5

al
ml
my. i 2
Z

=

N

MeTop obecneumsaet koHTponb Hag F'DR Ha yposHe 2o < « npu ntobbix p;

n Ti.
ANbTepHATUBHbLIV BUA — NEpexoq K MoguguynpoBaHHbIM AOCTUIaeMbIM

YPOBHAM 3HA4YMMOCTU:

mp) ; :
= yP(i—1)

Py = min | 1, max ;

MC-5. MHOXecTseHHas npoBEpka rmnoTes.



Metog BeHpxamunu-lVlekyTuenn

0.
0,045 :
0.04— §
0.035; L 1
No correction
Bonferroni
0.03H
— Holm
Sidak
00251 ___ penjamini-Hochberg
—— Benjamini-Yekutieli
0021 - -
0.015—
0.01—
0.005—

5. MHOXeCTBEHHAs NpOsepka runoTes



MogenbHbili 9kCNepuMEHT

MogunduunposaHHble fOCTUraeMble YPOBHU 3HAYMMOCTH, MeToa Xonama:

>
;
J
A‘f \ Il Il Il Il Il Il Il
BepHbix H; | HesepHbix H; | Bcero

Mpunsiteix H; 150 24 174
OtepruyToix H; 0 26 26
Bcero 150 50 200
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MogenbHbili 9kCNepuMEHT

MoaunduunpoBaHHble 4OCTUIAEMbIE YPOBHM 3HAYNMOCTM, HUCXOAS WK

Bengxamunun-Xoxbepra:

1

MeToa

I I I
120 140 160

I
180

BepHbix H; | HesepHbix H; | Bcero
MpuuaTteix H; 148 4 152
OTsepruyTbix H; 2 46 48
Bcero 150 50 200

MC-5. MHOXecTseHHas npoBEpka rmnoTes.



MogenbHbili 9kCNepuMEHT

MoaunduunposaHHbie 4OCTUIAEMbBIE YPOBHM 3HAYNMOCTMN, HUCXOAS WM

Bengxamunu-Mexkytunenn:

MeToA

1

80 100
i

I I I
120 140 160

I
180

BepHbix H; | HesepHhbix H; | Bcero
Mpunsateix H; 150 10 160
OTsepruyTbix H; 0 40 40
Bcero 150 50 200

MC-5. MHOXecTseHHas npoBEpka rmnoTes.



Mpumepewr 3apay
L]

MyTauun

Kontponb (100) | Bonbhbie (100) D
MyTtauus 1 n3 100 8 n3 100 0.0349
DamMunnst HAYMHAETCSA C rNIACHOM 36 n3 100 40 u3 100 0.6622

Bondepporu, Xonm: p1 cpaBHMBaeTcs ¢ % = 0.025
LWWungpak: p1 cpasumsaetcsi ¢ 1 — (1 — 0.05)% ~ 0.02532
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CpaBHeHne anropuTmMoB

AUC 6asoBoro anroputma C4.5 n Tpéx ero mogndmrkaumii:

C45 C4.5+m C4.54cf C4.5+m+-cf
adult (sample) | 0.763 (4) 0.768 (3) 0.771 (2) 0.798 (1)
breast cancer | 0.599 (1) 0.591 (2) 0.590 (3) 0.569 (
breast cancer wisconsin | 0.954 (4) 0.971 (1) 0.968 (2) 0.967 (3)
cmc | 0.628 (4) | 0.661 (1) | 0.654 (3) | 0.657 (2)
ionosphere | 0.882 (4) 0.888 (2) 0.886 (3) 0.898 (1)

iris | 0.936 (1) | 0.931 (2.5) | 0.916 (4) | 0.931 (2.5)

liver disorders | 0.661 (3) 0.668 (2) 0.609 (4) 0.685 (1)
lung cancer | 0.583 (2.5) | 0.583 (2.5) | 0.563 (4) 0.625 (1)
lymphography | 0.775 (4) 0.838 (3) 0.866 (2) 0.875 (1)
mushroom | 1.000 (2.5) | 1.000 (2.5) | 1.000 (2.5) | 1.000 (2.5)
primary tumor | 0.940 (4) | 0.962 (2.5) | 0.965 (1) | 0.962 (2.5)
theum | 0.619 (3) | 0.666 (2) | 0.614 (4) | 0.669 (1)

voting | 0.972 (4) | 0.981 (1) | 0975 (2) | 0.975 (3)

wine | 0957 (3) | 0.978 (1) | 0.946 (4) | 0.970 (2)

average rank 3.143 2.000 2.893 1.964
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CpaBHeHne anropuTmMoB

mnoTesa: mogudukayum anroputmos He BausitoT Ha AUC.
Kputepnii ®pugmana: p = 0.0197

Mexay kaknMun BepcusiMu anropuTMOB CTb OTANHUA?
Kputepunii HemeHbn pnsi nonapHOro CpaBHEHUSI BCEX CPEAHUX: HU OAHOrO
3HAYMMOro OTANYNS.

Kakne moandumkaynm otnnyatotca ot basosoro anroputma?
KpuTepnii 3nakoBbix paHroe YunkokcoHa + koutpons F'W ER Ha yposhe 0.05
metogom Xonma: C4.54+m (p = 0.048) u C4.5+m+-cf (p = 0.048).
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t-value
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on cocaine

¥

MC-5. MHOXecTseHHas npoBEpka rmnoTes.



MpuknagHasa craTucTuka
5. MHoxecTBeHHasi npoBepka rmnoTes.

Psabenko Esrennii
riabenko.e@gmail.com

MC-5. MHOXecTseHHas npoBEpka rmnoTes.



	Постановка задачи
	Классическая схема проверки гипотез
	Математическая постановка

	FWER
	FWER
	Одношаговые методы
	Нисходящие методы
	Учёт зависимостей

	FDR
	FDR
	С ограничениями на характер зависимости статистик
	Без ограничений на характер зависимости статистик

	Примеры задач
	О пользе отбора признаков
	Сравнение алгоритмов
	SPM


