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Background T iseussion

« Consortium studies allow assessment of analysis methods |« Studies with thousands of participants provide reliable estimates of several kinds of effects

 Assessments have previously revealed that brain-wide e For effects like correlation between brain volume and fluid intelligence, variability in
association studies may require thousands of participantsl published values can be accounted for by sampling

e Goal: Survey several _effect types in !V'R| to help mterpret  Peak location and voxel-wise effect size maps® can be estimated precisely with hundreds of
small studies and calibrate expectations for large studies participants

Reliability of Voxel-Wise Effect Sizes
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e« Sample from study set, varying sample size -

e Estimate statistics (brain-behavior correlation, cluster peak
location, voxel-wise effect size)

e« Compare study set distributions to gold standard

Variability in effect size estimates
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100 - Distribution Points correspond to individual voxels in simulated studies (effect size in the gold standard by estimated effect in simulation). Color indicates degree of overplotting, normalized to one across
8 panels. For reference, panels include a diagonal line indicating perfect estimation (gold), statistical significance thresholds (gray horizontal lines), and the average effect size of voxels within
c o three (bilateral) regions of interest (colored vertical lines). The vertical axis is clipped at &= 2.
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Voxels in simulated studies were grouped by decile of effect size in gold standard (left). Within deciles and for each study, correlations with the gold standard effect sizes were calculated and
summarized (right, box plots).

correction, C(N).
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Peak Localization in Simulations
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Study peaks were identified in unsmoothed, threshold-free cluster enhanced t-maps (FSL) after excluding voxels with 4 BOtVinik'Nezer’ R et al' Varlablllty in the analySiS Of a Single neurOimaging dataset by many leams. Nature

p > 0.05 (permutation tests on the enhanced images, controlling for FWE). Panels corresponds to individual peaks in the 582 84_88 (2020)
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gold standard (limited to 9 for display). Box plots summarize the distances from that peak to nearest peak in each

simulated study. Voxels were 2 mm?.
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