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Abstract: Deep sequencing of RNAs (RNA-seq) has been a useful tool to characterize
and quantify transcriptomes. However, there are signi�cant challenges in the analysis of
RNA-seq data, such as how to separate signals from sequencing bias and how to perform
reasonable normalization. Here we focus on a fundamental question in RNA-seq analysis:
the distribution of the position-level read counts. Speci�cally, we propose a two-parameter
generalized Poisson (GP) model to the position-level read counts. We show that the GP
model �ts the data much better than the traditional Poisson model. Based on the GP
model, we can better estimate gene or exon expression, perform a more reasonable normal-
ization across di�erent samples, and improve the identi�cation of di�erentially expressed
genes and the identi�cation of di�erentially spliced exons. The usefulness of the GP model
was demonstrated by applications to multiple RNA-seq data sets
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