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Abstract

Case-control tests take important roles in various studies of multi-omics and translational medicine. A new method
is here presented for tackling a large number of individual tests, targeting at two major challenges.

1. Multiple hypothesis testing Genome-wide biomarker screening demands joint multiple tests, e.g., each gene g in
a set G of genes is tested, resulting in a list of p-values {p;}. We want to maximize the number of discovered genes
while controlling the false discovery rate (FDR), which is widely studied but still a present challenge (see Nature
Methods, 577-581, July 2016). Widely used procedures, such as Benjamini Hochberg (BH) (1995) and Storey (2004),
suffer inaccuracy and suboptimal power. As summarized in Figure, our method estimates FDR by integrating {pg}
from a perspective that differs from the previous ones, by one of two easy implementations:

(a) map p; into pp;, use BH/Storey on {ppi} to get FDR by Eq.(2).

(b) directly get FDR by Eq.(1).

2. Testing with a small size of samples Even testing merely one aim (e.g., one gene) on a pair X'||X" of case-control
populations with a small sample size, the resulted p-value po is unreliable and can be improved by this new method
on a list of p-values py, ..., p» with each obtained by a test on a case-control pair permuted from X"||X". Then, pois
modified into its posteriori counterpart ppo by Eq.(2) with poin place of p;.
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Figure A new method for estimating FDR. The ipt s indi that the is obtained in
thie space of statistics s, e.g., p; or ps, is the probability that s, falls in its rejection area while pp, orp/ is the p-value
obtained in the p-space of {p,}. Further details about rp and pp are also referred 10 Xu, L. Apol Inform (2015) 2:4.
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