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Choose an experimental designPrescreen with few replicates per geneBegin with a scientific question

Multiple hypothesis testing identifies no discoveries

Which of 10,000 Drosophila genes 

inhibit virus growth?

Option 1 Full Experiment
Find all genes that inhibit virus replication by at least 2x 

(the effect size), as measured by a fluorescent reporter
Replicates:                        Cost: $$$$

Option 2 Pre-screen
Count the number of genes with each effect size
Replicates:                        Cost: $

Find all genes with effect size at least 1.5x

Guaranteed yield: At least 70 genes

Replicates: Cost: $$$$$

Find all genes with effect size at least 2x

Guaranteed yield: At least 17 genes

Replicates:           Cost: $$$$

Find all genes with effect size at least 2.5x

Guaranteed yield: At least 17 genes

Replicates:            Cost: $$$
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Our estimator indicates discoveries exist

A
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BReject H0

Question When testing multiple hypotheses simultaneously, can we 

estimate the number of positive effect sizes (discoveries) with fewer 

samples than it takes to identify those discoveries?

Our Answer Yes. If we are testing n hypotheses and the effect sizes are 

small, then we can detect the existence of discoveries with n times fewer 

samples than we would need for identification.

Problem Statement Theoretical Results Experimental Results

Data Two z-scores from gene knock-out 

experiments on each of 13,071 

Drosophila genes [1]

Results

• Our estimator finds evidence of more 

discoveries than multiple testing can 

identify, especially at small effect sizes

• MLE suggests there may be even more 

discoveries – but the MLE frequently 

overestimates

[1] Linhui Hao et al. “Drosophila RNAi screen identifies host genes important 

for influenza virus replication”. In: Nature 454.7206 (2008), p. 890.

Gaussian test statistics Poisson test statistics

Our estimator also works on non-

Gaussian data, as demonstrated here.

Our Estimator

Real Data

Synthetic Data


