[bookmark: _Toc476052495]S4 Methods. Details on the considered scenarios of analytical power computations
[bookmark: _GoBack]We vary strata designs (f = 0.5 to 20) and split the 200,000 accordingly. We further split stratum-specific sample sizes equally for two-stage approaches. We assume realistic effect sizes in stratum 1: a small, medium or large effect as observed for rs6784615, rs4684854, or rs2820443, respectively (near STAB1, PPARG, or LYPLAL1, variance explained=0.014%, 0.058% or 0.167%), for waist-hip-ratio adjusted for BMI (WHRadjBMI) in the GIANT data(1). We model varying types of GxS (qualitative, pure, quantitative) and vary the effect size in the second stratum, R2, relative to R1 (|R2|<=|R1|). For the difference test without filtering, we apply a genome-wide significance level, αDiff = 5 x 10-8. For approaches with filtering, we vary the filtering threshold (Filter =0.05 to 5 x 10-8), on which the number of variants with a subsequent difference test, M, and thus the significance level, Diff = 0.05/M, depends. To derive realistic M, instead of making assumptions on the distribution of real effect sizes genome-wide, we obtain the number of variants filtered by each of the approaches using publically available GIANT data (1, 2).  
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