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Â 25-mer
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3Gbp(=3 10^9 bp) vs. 4^25 (=1 10^15 bp)
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Â MBEI (Li and Wong, PNAS, 98, 31-36, 2001)

Â MAS5 (Hubbell et al.,Bioinformatics, 18, 1585-92, 2002)

Â RMA (Irizarry et al., Biostatistics, 4, 249-64, 2003)

Â GCRMA (Wu et al.,Tech. Rep., John Hopkins Univ.,2003)

Â PDNN (Zhang et al.,Nat. Biotechnol., 21, 818-21, 2003)

Â PLIER (Affymetrix, 2004)

Â SuperNorm(Konishi, T., BMC Bioinformatics, 5, 5, 2004)

Â multi-mgMOS(Liu et al., Bioinformatics, 21, 3637-3644, 2005)

Â GLA (Zhou and Rocke, Bioinformatics, 21, 3983-3989, 2005)

Â FARMS (Hochreiteret al.,Bioinformatics, 22, 943-949, 2006)

Â DFW (Chen et al.,Bioinformatics, 23, 321-327, 2007)

Â Hook (Binder et al., AMB, 3, 11, 2008)
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Golubet al., Science, 1999



Â Fold change; FC
Ã 2-fold, 3-fold (FC)

Ã The limit fold change model (Mutchet al., BMC Bioinformatics, 2002)

Ã Rank product (RP; Breitling et al., FEBS Lett., 2004)

Ã WAD (Kadotaet al., Algorithm. Mol. Biol., 2008)

Ã é

Â t-
Ã a signal-to-noise statistic (Golubet al., Science, 1999)

Ã Studentôs (or Welch) t-test

Ã SAM (samT; Tusheret al., PNAS, 2001)

Ã Samroc (Broberg, P., Genome Biol., 2003)

Ã a moderated t statistic (Smyth, GK., Stat. Appl. Genet. Mol. Biol., 2004)

Ã Intensity-based moderated t statistic (IBMT; Sartor et al., BMC Bioinformatics, 2006)

Ã Shrinkage t statistic (Opgen-Rheinand Strimmer, Stat. Appl. Genet. Mol. Biol., 2007)

Ã é

Â

Ã Probability of Positive LogRatio(PPLR; Liu et al., Bioinformatics, 2006)

Ã FCPC (Qin et al., Bioinformatics, 2008)

222009/08/19



t-

Â

i

Â a signal-to-noise(S2N)

232009/08/19

A B

26.1
88.0

11.1

07.081.0

61.551.4
)3(

35.1
20.2

96.2

65.154.0

38.334.6
)2(

64.5
43.0

41.2

35.008.0

00.442.6
)1(

-=
-
=

+

-
=

==
+

-
=

==
+

-
=

R

R

R

ii BA

ii

UU

BA
iR

+

-
=)(

ä
=

=
An

j

i

j

A

i A
n

A
1

1

2

1

2 )(
1

1
ä
=

-
-

=
A

i

n

j

ii

j

A
A

AA
n

U

2

1

2 )(
1
ä
=

-=
A

i

n

j

ii

j

A
A

AA
n

S

BABA nnn n n +=== ,5,6

─ ⅜ ⅝™Ÿ 

log2



t-

Â t

242009/08/19

─ ⅜ ⅝™Ÿ 

00.3
37.0

11.1
)3(

16.4
71.0

96.2
)2(

64.16
15.0

41.2
)1(

3

2

1

-=
-
==

===

===

tR

tR

tR

2

)1()1(11
)(

22

-+

-+-
+

-
==

BA

BBAA

BA

ii
i

nn

UnUn

nn

BA
tiR

ii

ti

nA+nB-2 t

log2



t-

Â t

252009/08/19

─ ⅜ ⅝™Ÿ 

B

B

A

A

ii
i

n

U

n

U

BA
tiR

ii

22
)(

+

-
==

ý
ü
û

í
ì
ë

-
+

-

öö
÷

õ
ææ
ç

å
+

=

)1(

)/(

)1(

)/( 2222

2
22

B

BB

A

AA

B

B

A

A

n

nU

n

nU

n

U

n

U

ii

ii

n

32.3
5/07.06/81.0

61.551.4
)3(

83.3
5/65.16/54.0

38.334.6
)2(

17.15
5/35.06/08.0

00.442.6
)1(

22

3

22

2

22

1

-=
+

-
==

=
+

-
==

=
+

-
==

tR

tR

tR

ti ɜ

t

log2



262009/08/19

Â

H0 H1

Â error rateŬ
ÃType-I error

N N é



272009/08/19

ÂN=100 Ŭ = 0.05

Ã 100 Type-I 

error family-wise error rate; FWER

994.0)05.01(1)1(1

)1(1

100=--=--=

--=

N

N

a

a ↑≡ ↓╢⅜╦⌂™

Ÿ Ŭ FWER



282009/08/19

False Discovery Rate (FDR)
Â Type-

I error FDR; q-value
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FDR

2. random permutation test
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ÂWAD log
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KadotaK, NakaiY, Shimizu K, AMB., 3:8, 2008
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ÂRank products (RP) A vs. B
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Breitling et al., FEBS Lett., 2004
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ÃMicroArray Quality Control (MAQC)
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ÃExternal RNA Control (ERC) Consortium
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Â MicroArray Quality Control (MAQC) (2005/2-)
Ã 2006 Nature Biotechnology
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AUC
Â MAS5 vs. RMA

AUC
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AUC
Â t- vs. 
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Area Under the ROC Curve (ROC AUC)

83.3%66.7%

ROC
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ROC

AUC = 0.83

ROC
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Â MicroArray Quality Control (MAQC) 0֔POG֔ 100%
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MAS5 WAD

MAS5 WAD

MAQC Consortium, Nat. Biotechnol., 24:1151-1161, 2006


