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Abstract

In this presentation, we introduce two motivating data sets and discuss how multiple testing procedures can help to answer current scientific research questions. The first data set consists of telescopic images of the night sky, in which astronomers use pixel brightness to discover new objects. The second is vegetation monitoring data from satellite remote sensing data collected between 1982 and 2006 in Eastern African. In this application, there is a need for statistical methodology to screen regions with significant vegetation changes in order to optimize land usage. In both the astronomy and vegetation applications, making Type I errors (false detections) are costly, thus making it important to control a relevant measure of error. To answer the scientific questions at hand, we propose new multiple testing procedures that control the False Discovery Rate for applications with grouped dependent data. Specifically, a Two-Step Procedure with provable FDR control and an Adaptive Two-Step Procedure are presented. The "Two-Step" refers to testing hypotheses in two stages: group-wise and then individually. Importantly, these methodologies make no dependence assumption for hypotheses within each group. The new procedures are studied though simulation studies and then applied to the astronomical source detection data and East African vegetation data to answer the aforementioned questions. 
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