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Web Appendix B: Additional information and supplementary figures and

tables for Section 6: Applications

Additional information on the gender gene-set analysis

This data was originally analyzed via the GSEA method from Subramanian et al. (2005),

and was later analyzed with a different method, which used t-tests, in Irizarry et al. (2009).

We excluded 40 of the original 212 sets, in order to obtain nonoverlapping atoms. The gene-

level statistics used in the EB estimation represented the signal-to-noise ratio (calculated in

the original manuscript) and were standardized to have mean 0 and variance 1.

Additional information on the brain ROI analysis

A common problem in fMRI is the analysis of so-called group contrast data (Friston et al.,

2007). Here, parameters from a first-stage subject-specific regression analysis are compared

across subjects in standardized space. Each data point is a map of regression coefficients,

conceptually representing a subject’s blood oxygen level dependent (BOLD) response to

an experimental stimulus. The test considered group level activation, that is, the areas

of common response to the task across subjects, implying a one sample voxel-by-voxel t-

test applied to the contrast data. The data from Henson et al. (2002), along with further

background information and details on preprocessing, are freely available from the Statistical

Parametric Mapping (SPM) website (http://www.fil.ion.ucl.ac.uk/spm/). The data are rean-

alyzed here, kindly having been given permission by the creators of SPM. As the anatomical

atlas considered was at a finer resolution than the observed data, we down-sampled it to the

lower resolution. This leads to small issues at boundary voxels of the parcellation that were

not consequential for the overall analysis by impacting a very small percentage of tests.

Supplementary figures and tables

[Table 1 about here.]
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[Figure 1 about here.]

[Table 2 about here.]

[Figure 2 about here.]
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Figure B1: Histograms of the p-values obtained from the roast method (Subfigure a) and
romer method (Subfigure b). for atoms of sizes 10, 50, and 100 which have only null variables.
Note as the set size increases, the histograms for the romer method are increasingly skewed
towards 1.
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Figure B2: Histograms of 1−âfdr (left panel) and q-values obtained from the limma method

(right panel) for a fMRI brain dataset (Henson et al., 2002). Note that 1 − âfdr covers a
much wider number of values than the q-values. Of the 117 regions of interest (ROIs), 51
have q-values less than 0.1 and 53 have q-values larger than 0.9.
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Table B2: Comparison of our method to the GSEA, t-test, and Wilcoxon rank test methods
on a dataset from Subramanian et al. (2005). The top 5 sets according to 1− âfdr are shown.

Set 1 − âfdr roast romer

p-value q-value estimated active proportion p-value q-value

chrYq11 0.398 0.001 0.172 0.562 0.002 0.258
chr3q13 0.041 0.626 1 0.182 0.609 1
chr12p12 0.039 0.651 1 0.100 0.445 1
chr7p22 0.038 0.896 1 0.087 0.776 1
chr9q21 0.036 0.650 1 0.086 0.330 1

Set 1 − âfdr GSEA t-test
p-value q-value p-value q-value

chrYq11 0.398 <0.001 <0.001 <0.001 <0.001
chr3q13 0.041 0.717 1 0.972 0.995
chr12p12 0.039 0.636 1 0.893 1
chr7p22 0.038 0.891 1 0.986 0.992
chr9q21 0.036 0.035 1 0.058 0.67


