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Generally, mutations should be accounted for in paternity cases. Mutation rates

are typically high for forensic markers, higher than for markers used in previous

applications in this chapter. The mutation rate varies depending on marker, and is

higher for males than females. Typically, a mutation rate around 0.5% per meiosis

is used. Intuitively, it is the high mutation rate that has given rise to many alleles. In

any large forensic lab confirmed cases of mutations are regularly seen. For simpli-

city we will disregard mutations here, giving in our case .

Finally,  where  denote the proba-

bility of the  allele in the relevant population. The last equality requires HWE.

The freeware program Familias can be used to perform calculations allowing for

mutation, general relatedness, and also more complex pedigrees.

Based on the above, Equation (18.13) simplifies to

Observe that the resulting evidence will be strong if the paternal allele B is rare. To

obtain stronger evidence, the analysis in real cases is based on several unlinked loci

and the overall LR is obtained by multiplication. For true fathers a LR of more

than one million is expected.

18.4.2 IBD and pairwise relationships

Figure 18.11 The brothers share two alleles IBD in the left figure and none in the right-
most figure.

The paternity problem discussed in the previous section can be considered as a

special case of a pedigree problem. The questioned family relationship could be

more distant than a father-child relationship. Incest would also complicate the

problem. Normally, computer programs are needed to perform the calculations.

There is, however, an important class of problems, those involving two individ-
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