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marker should not vary substantially between different populations. The reason is

that statistical calculations done in forensic cases depend on allele frequencies, and

one wants to avoid making assumptions on the origin of the contributor. Finally,

genetic markers linked or in LD with phenotypic traits are avoided in forensic

applications. Such markers tend to display differing allele frequencies since the

prevalence of disease may differ between populations. Also, finding potentially

genetical causes for disease is not and should not be part of forensic case work.

It is common to distinguish between criminal cases like murder or rape and

pedigree problems. There are important statistical challenges for both groups of

cases. Criminal cases are particularly difficult when DNA from several persons has

been mixed. In a rape case, DNA-profiles typically indicate that there is DNA from

several persons, for instance a victim, a defendant, and a consensual partner. The

biological material may be scarce or degraded, complicating the analysis further.

Forensics represents a major application of genetics. In Norway, most analyses

are performed at the Institute of Forensic Medicine, University of Oslo. In 2009

roughly 1700 identification problems (paternity problems being by far the largest

subgroup) were handled, and more than 12,000 criminal cases involving DNA.

Below we consider only identification problems. For a general introduction to

the field we refer to Buckleton et al. (2005). In Section 18.4.1 we present calcula-

tions for a standard paternity case. Section 18.4.1 explains the IBD (Identical By

Descent) concept and shows how this can be used to solve problems involving the

relationship between two persons. In some countries, and in some cases, Bayesian

approaches are admissible, and a brief approach involving subjective prior infor-

mation is presented in Section 18.4.3.

18.4.1 A paternity case

Figure 18.10 A standard paternity case with genotypes for one marker. The child has
inherited an A from the mother and a B from the father. If the B allele is rare, then this
marker will provide strong evidence in favor of paternity.
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