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Error Rates

Eamilywiser Erer Rate
s BEWER= P(\V>0)
False Discoveny Rate
= FDR= E(V/R*I(R>0))

s Goed fer sparse situatien
= [nappropriate when k /k knewn te beilarge

Generalized FEamilywise Errer Rate

s gRWER=Pr(V>m), 0= m < K
s PBPWERs a special case off gRVER When m=0
s Controls number of false findings

V=number of false findings; R=total number of findings
K,=number of truly significant hypotheses; k=total number of hypotheses




ultiple Tresting lissues;in Clinical Trials

Control BWER; EDR, or gEW.

2

- EInner & Roter example of hew! ter manipulate: EDR
Set critical valuesat Il , = L ,= ...= [ ?

== b, = [ less favorable for joint-

ranking methods (e.qg., Kruskal-\Wallis type)
> Partition testing ISt cenditionall testing

Stiep-upralways mose: pewerful than step-adewn?

- No!




ssues in Analysis of Gene Expressions

Control’ EDR or geWER?
. IS EDR Inappropriate. I target genes, are pre-selected?

Set eritical values at complete nuili6y, = ... = 07
=5 n ,?

Test F=Forll ;=H ;7

- Depends on| use

> Permutation| testsinot validfer testing |.l i u o




Designer medicine (CDRIH)
s SClieen genes tor huild diagnostic/pPrognestic chip

Patient targeting (CDER)
a  EnRd patient subgreup respensive 1o cempeund

s Eiminate patient: sulbgroup: prene: ol serious AE

Drug discevery. (pre=clinical)

s [End ce-regulated genes

a End transeription! facter co-regulating genes
s EnRd pathways




Classical Partitioning Testing

Eerm all poessible hypetheses
Hy: 6 = 0fori el and 8 =0 for i ¢l

est each Hy, at level-o
Intier 6 = 0/iff all Hy; withiil & Jiis rejected




Partition+Bonferroni=Holm’s Stepdown

H,:6,<0, Hy,:6,<0

*

vy (6, <0and 6, <0
if 631 >Z ,,0r 632 >Z >
oy 10, <0
if 6,>2,

C:reectHy, :10,<0
if 6,>2,

A: rgectH

B: regectH

A+B+C=rgectH, andH,,
A+B-C=rgectH,
A+C-B=rgectH,

reject H,
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regject H

ol and H,o'z
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ingle-step: control off gRWER

Siingle-steprtest hased on adjusied p:
Vallles

k :
reject Hp; if adjusted p-value p; = 2 r ( _

)PJ (1-p)7 <

j=m+41l M

Partially, simultaneous confidence: Intenals

m Al least k-m confidence: intervals; cover true
parameters With chance higher than (1-o)




gFWER (k=2, m=1)
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gFWER (k=2, m=1) ‘e
e || T : ‘Fi,?;t?
T
Only reject
Hy,
_Only Re ect
reject Hy, both
Hy,:?,=0
Hy: ?,=0
Only regect

HOl




Other geWER-controlling Metheds

Vanider [aan; Dudelt, and Pallard (2004)
. Algmentation method

Ko, Teendle, VicShane, and Sinmon; (2004)
a Permutation test

Lehmann andl Romane (2005)
x  Siep-down method
x  lhased on Markev:'s ineguality,




omparisen of Bonferreni Vs.
ndependence vs. Voedeling
EWER-contrel
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pomparisen of Bonferroniivs.
ndependence vs. Modeling
gBRWER=control
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