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Motivated by the widespread use of clustering followed by statistical testing in single-cell 
and spatial omics data analysis, I will discuss the issue of double dipping in this talk. Our 
objective is to explore whether double dipping is a significant concern and to investigate if 
various data-splitting strategies can mitigate this issue. We employ a hierarchical model 
suited for single-cell and spatial omics data to analyze the double dipping issue. 
Specifically, we will discuss the implications of double dipping in the context of mean 
versus variance, addressing whether it arises from distortion of the mean (true signal) or is 
a consequence of data variance (unwanted variation). We will examine different 
perspectives, considering whether our inferences should be conditional on the data or 
pertain to the population from which the data are drawn. Using real-data examples, we will 
demonstrate how our methods for correcting double dipping can yield more reliable and 
insightful discoveries. 
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