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10,000-40,000 linear models

Need to adjust for multiple testing, e.g.,
control family-wise error rate (FWE) or
false discovery rate (FDR)

Can borrow information from one gene to
another
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Normality, independence assumptions are wrong but
convenient, resulting methods are useful
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Posterior variance estimators
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Eliminates large t-statistics merely from very small s
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The marginal distributions of the sample variances
and moderated t-statistics are mutually independent
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Degrees of freedom add!

Known result?

Marginal moments of log s2 lead to estimators of

S t

So and dOZ g,poolec g
Estimate d, by solving
¥'(d, /2) = mean {ns! —'(d, /2)} q
where i / / \ ’
e, = logs, —(d, /2)+log(d, /2) s s, S, ty
Finally , _
S = €XP {e +9(d, / 2) —log(d, /2)} The data decides whether should be closer to
, tg‘pomed or to tg "
Scorecard Controls
40 7
R — ;m Change g4 — ;m Change - .
= = s s LI N
i v — ordnayt g - i ;
R 1 i T =
g é 0 - s gy EESE BN s mem e e mmem
: T & =
z g4 - = 20 4 !

0 50 100

N Genes Selected

¢ similar

150

0 50 100

N Genes Selected

 very different

1

40 4

Calibol

Calibo2

Calibo3 -

Calibo4 —

Calibos

Calibos

Calibo7 -

Calibog |

Calibo9

Calib10 -

Ratio 3/1 Low —

Ratio 1/3 Low —

Ratio 3/1 High -|

Ratio 1/3 High -|
Ratio 10/1 Low |
Ratio 1/10 Low |
Ratio 10/1 High |
Ratio 1/10 High




Posterior probability of differential expression for

any gene is
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Let r be rank of |fg | in descending order, and let F(;)

be the distribution function of the t-distribution. Can
estimate ¢, by equating empirical to theoretical
quantiles:
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Get overall estimator of ¢, by averaging the individual
estimators from the top p/2 proportion of the |fg |
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Replicate spots of each gene on same
array, assume duplicates at regular

spacing

Assume spatial component of correlation

between duplicates is same for each gene

Estimate spatial correlation from
estimator across genes
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Non-null prior on (3 doesn't enter
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