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Type I error (B81FMiBER) & Power (&)

- ZHNIE Ho 4R H, ZEAH]
Ho = H;
A/ Ho X l-a a
/ / \ FIED B
/ f : H1 E b l'b
Jﬁ,& \ E2fEDBER = A
a.%lﬁd)ﬂiﬁ
p: Z2EDBE - FlEOBAREBRH AIXL—FA T D%
Power(i&H 71) = &%L‘@Etlia’&—ild%és BRHEAMNEL
7E o



N MIERTEDIED 7 1 Neymann-PearsonDffiE

X, =X, Zf(x;0) oYU TILET B,
o I B0 - of AL B

Hy:9=0, H,:0=0,
THEZLNAREEZTITLM=LY,
DO, LELE

L(O,;x)/L(Oy;x) = A(a)
ICE O TEFOIRENAEBKEIDRE TCRHENTRELTD,

B Pl A B - ﬁﬂﬁ_dlinﬂd)x'ﬂi
LELBRENRBARTE LGS,




Ofgl 3k & 6D

{RERIRTE (L R EED R E

{RERFRTE D F s

F1EDBREF2IED 1B

B

A7~

Question :
HERZONETIE., 5
BRENHDM?

E1ROER (HFE1E) OarcO—iLH




S

et BIRER R TE
[l 2 R GRAR TE
FEH

22



RIS E{RRRTE & (&

HHOBREZREIZIHRSHETE (Multiple Simultaneous Hypothetical Testing)
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Family-wise error rate & False discovery rate

HO : Retained HO : Rejected
(not detected) (detected)
No activity NO|O N1|0 MO
Activity NO|1 N1|1 M1
DO D1
g=0.05, FDR

N0|0=375, N1|0=0
NO|1=18, N1[1=7




Family-wise error rate & False discovery rate

HO : Retained HO : Rejected
(not detected) (detected)
No activity NO|O N1|0 || MO
Activity NO|1 N1|1 M1
DO D1

Family-Wise Error Rate : FWER = P( N;,>= 1)
BRERKTOLECEE 1 DILEBH AR HRER

False Discovery Rate : FDR = E( N,,/D1) (=0 if D1=0)
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BREHHENERXEDSTEFHALTREZRNS.
— Random field methods
« RKEAMENRODAILIZELL
— Permutation methods

s RKNEXHEIVIUTIOTEIRFILEVER) LY aEL.

Assumption Methods

BN FOMN TR Bonferroni methods
EEH BB H Random Field Theory
No assumption Permutation methods
& computational power
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False discovery rate (FDR) : FWERI(CX DD EhE%E

J. R. Statist, Soc. B (1995)
57, No. 1, pp. 289-300

Controlling the False Discovery Rate: a Practical and Powerful
Approach to Multiple Testing

By YOAV BENJAMINIt and YOSEF HOCHBERG

Tel Aviv University, Israel

FOR=ROTATERHSINI-ERDEEDSL . HGHETHIREDEIS
FORDHAFEZIVIO—ILT EEEZFRDH D,

Example

1001 ) FE R+ TE

FDR=0.1 @3, &TERESNT= 10 D>5FHLT
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FDRZ> ~O—J)L9DHEZE @ BHIE

« Select desired limit g on FDR
* Order p-values, p) < pp)< ... <Py
« Let rbe largest / such that
po< (V) xq
* Reject all null hypotheses

corresponding to
Pay ==+ s Py

Benjamini & Hochberg. JRSS-B
(1995)57:289-300

| Py o~
. & (W) x g
) D/

i'v

I’V = proportion of all selected voxels
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FDRZzI> ~O—ILI DFE

« BHi% (Benjamini and Hochberg 1995)
Independent or Positive Regression Depenedency on Subset

« BYi% (Benjamini and Yekutieli 2001)
Arbitrary Covariance Structure

» Positive FDR (Storey 2002)
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Class 3
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* Family-wise error rate
» False discovery rate
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