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Swung too far?

Family-wise error rates False discovery rates

Too many false negatives Too many false positives

Local false discovery rates
Large variance
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FDRs & local FDRs

average number of lalse discoveries at 0.01 significance
average number of discoveries at 0.01 significance
average number of p-values < (.01 for equivalently expressed genes

FDR (0.01) =

average number of p-values < 0.01

estimated average number of false discoveries
estimated average number of discoveries
estimated average number of false discoveries

number of discoveries
cd od
#(ply) <o) (plxj)<x) <1

r od
1 if #(plxi)<a) > 1.

FDR () =

if

LFDR (p;) +LFDR (p2) +--- + LFDR (pyp(e)<a))
#(p(x) < o)

FDR (&) ~



Interpreting the false discovery rate

e If a discovery of differential expression 1s made whenever the p-value is
less than (.05, then the false discovery rate is the average of all LFDRs

corresponding to discoveries

FDR (0.05) = mean (LFDR (p (x;)) |p (x;) < 0.05)

e false discovery rate = probability that randomly selected discovery is

false

FDR (0.05) = P(A; = 0|p(x;) < 0.05)



Local false discovery rates

e local false discovery rate (LFDR) = posterior probability of equivalent

expression: LFDR (0.00832) = P (A; = 0|p(X;) = 0.00832)

e cvidence of differential expression = likelithood ratio:

™

(1) _ P(p(Xi) ~0.00832/4; = 1)

1(0) ~ P(p(X;) ~0.00832|A; = 0)

™~

e posterior odds that gene i of p-value 0.00832 is differentially expressed:

| ~LFDR(0.00832) P (A;=1|p(X) =0.00832) P(A=1) L
LEDR (0.00832) _ P(A; = O|p(X;) = 0.00832) _ P(A;=0)  L;(0)




FDR (0.01) =

Achleved FDR

average number of lalse discoveries at 0.01 significance

average number of discoveries at 0.01 significance
~average number of p-values < (.01 for equivalently expressed genes
- average number of p-values < (.01
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Bias In false discovery rates

LFDR (p;) +LFDR (py) + -+ +LFDR (1’#(,,."x,- 1<p(x;)) )
#(p(xi) <plxj))
LFDR (p;) + LEDR (p2) + - -+ LFDR (p;)

#(p(xi) < pl(x;))

p(x1) < plx2) <--- < plxq)

FDR (p (x;))

X

LFDR (p (x1)) <LFDR (p(x;)) <---<LFDR(p(x4))

LEDR (p1) +LFDR (p3)+---+LEDR (p;)
#(p(x) < p(x))
FDR (p (x;)) < LFDR(p;)

LFDR (p;) >

= FDR (p(x;))



Correcting the bias

p(x1) <px2) <---<p(xg) LFDR(p(x;)) <LFDR(p(x;))<---<LFDR(p(xs))

pla)d g ply)d
FDR (p (x;)) = ¢ "7eosrtu) . #(p(}?(")jl))chj))
| if Fot) ép(.x-j)) > 1
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Re-ranked false
discovery rate

pxy) <px)<---<plxg) LFDR (p(x;)) <LFDR (p(x3)) <---<LFDR (p(xy4))
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Gene expression data
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The right balance

Family-wise error rates CFDR RFDR False discovery rates

Too many false negatives | Too many false positives
Other local FDR estimators?
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