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uals, that allows for simple calculations. The calculations rely heavily on the con-

cept of identity by descent (IBD). An allele in one individual is IBD to an allele in

another if it has the same ancestral origin. Figure 18.11 illustrates the IBD con-

cept for brothers. Let I denote the number of alleles shared IBD. For brothers, I is

binomially distributed with parameters  and  and so

 while .

Calculations for general pairwise problems may be simplified since the infor-

mation in a pedigree H is summarized by the IBD probabilities, i.e.,

(18.14)

Assuming HWE, as we do below, the terms  are as in Table

18.6.

We illustrate the use of (18.14) in a specific case: With the genotypes of the par-

ents of Figure 18.11 assumed unknown, consider the following hypotheses:

• H1: The individuals are brothers.

• H2: The individuals are unrelated.

Based on (18.14) and Table 18.6 we find

Since  the  in favor of the persons being brothers becomes

Table 18.6 Probabilities  for pairs of genotypes (X) given the number (I) of alleles 
shared IBD, assuming HWE.

Genotype X I = 0 I = 1 I = 2

(AA, AA)

(AA, AB) 0

(AA, BB) 0 0

(AA, BC) 0 0

(AB, AB)

(AB, AC) 0

(AB, CD) 0 0
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