Additional file 3: Derivation of an alternative
computation of A9 (A")~" An9

Let the inverse of the pedigree relationship matrix of all animals in the
pedigree, A~!, be partitioned between the genotyped animals ¢, and the non-
genotyped animals n:
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Let the inverse of the pedigree relationship matrix of all genotyped animals
and their ancestors, AL, be partitioned between the genotyped animals g, and
the non-genotyped ancestors of the genotyped animals:
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It is worth noting that a non-genotyped ancestor can be an offspring of a geno-
typed animal.

The inverse of the pedigree relationship matrix among genotyped animals g
is then equal to:
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Therefore, it follows that:
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From Henderson’s rules to construct directly the inverse of a pedigree re-
lationship matrix A~! [22], adding the contribution of an animal to A=t will
modify at most for 9 entries of A~!: three diagonal elements of A~! corre-
sponding to the entries of the animal, its sire, and its dam, four off-diagonal
elements of A~! corresponding to the entries between the animal and its sire
or its dam, and two off-diagonal elements of A~! corresponding to the entries
between its sire and its dam.

Therefore, only the genotyped animals and their non-genotyped offspring
that are also ancestors of genotyped animals, contribute to A%9 . and only
the genotyped animals and all their non-genotyped offspring contribute to A99.
It follows that the difference between A99 and A%9., A, is only due to the

contributions to A~! of the non-genotyped offspring of the genotyped animals
that are not ancestors of genotyped animals. The matrix A can be then easily



and directly constructed using Henderson’s rules by reading the pedigree only
once.



