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Abstract 
The distribution of fitness effects (DFE) describes the likelihood that a new mutation has 
a specific effect on the fitness of an individual in a given population. The shape of the 
DFE is a result of several factors such as population size, mating system and selective 
environment, and can in turn influence the evolutionary potential of a species. The DFE 
has long been a field of intense research, but particularly since molecular methods 
enabled us to study of genetic variation in organisms empirically. This research has led 
to the development of several statistical methods that use population-level frequencies 
of single nucleotide polymorphisms (SNPs) to infer the DFE. However, these methods rely 
on assumptions about the data and the organism itself, which could potentially affect 
the accuracy of the inferences. In this thesis, I describe how two major factors – data 
quality and inbreeding – can affect the accuracy of DFE inferences. I also show how 
and when to (and when not to) use DFE inference methods based on SNP frequencies. 

All genomic datasets contain inaccuracies and some level of uncertainty. The data sets 
are therefore often treated to remove the gaps or less reliable information, such as 
genotypes with low coverage. Some data sets need heavy filtering, which could 
reduce the amount of data available for analysis. We show that the choice of filter 
method affects the size of the final data set and the accuracy of the estimated DFE. 

Many DFE estimation software assumes random mating within the study population. 
Unfortunately, this assumption induces some error when trying to estimate the DFE in 
inbred or selfing species. Some have assumed that this is a result of high rates of 
homozygosity in the data, and should only be a problem in populations with very high 
rates of selfing (>99%). We show that accuracy of the estimated DFE decreases already 
at relatively low rates of selfing (70%) and that removing homozygosity does not 
improve the accuracy, implying that another mechanism could be causing the error. 
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