


Recap:	2022-11-18

*	Introduction	into	numerator	relationship	matrix	A
*	Computation	of	elements	of	A
*	MME	require	A^{-1},	the	inverse	of	A
*	For	our	examples	in	the	course,	A^{-1}	by	pedigreemm::getAinv(),	only	possible
for	small	datasets.

==>	Find	a	strategy	to	efficiently	construct	A^{-1}	directly	from	the	pedigree,
without	first	constructing	A.



Founder	animals	=	Animals
without	known	parents



In	R:	pedigreemm:getA()









Given	A	can	be	decomposed	into	the	product:

A	=	L	*	D	*	L^{T},	then	this	can	be	used	to	construct	the	inverse	A^{-1},	

namely,	it	follows	that	

A^{-1}	=	(L^T)^{-1}	*	D^{-1}	*	L^{-1}

this	is	important,	because,	inverses	L^{-1}	and	D^{-1}	are	simpler	to	compute

Why	is	A^{-1}	=	(L^T)^{-1}	*	D^{-1}	*	L^{-1}	?

Because	A^{-1}	is	defined	as	the	matrix	that	satisfies	A^{-1}*A	=	I

Check:
((L^T)^{-1}	*	D^{-1}	*	L^{-1})*L	*	D	*	L^{T}	=	(L^T)^{-1}	*	D^{-1}	*	I	*	D	*	L^{T}
=	(L^T)^{-1}	*	D^{-1}		*	D	*	L^{T}=(L^T)^{-1}	*	L^{T}	=	I



lower	triangular

upper	triangular



Mendelian	sampling	deviation







Decomposition	so	far	was	for	the	true	breeding	value	of	animal	i	into	breeding	values	of
parents	s	and	d.	Continuing	this	decomposition	with	breeding	values	of	parents	s	and	d,
leads	to	the	following

sire	of	s
dam	of	s

grand	parents	of	i











only	dependent	on	m-terms





ancestor

For	t	generations	back	between
animal	and	ancestor,	the	coefficient
in	Matrix	L	is:	



Mendelian	Sampling	term	of
ancestor	j	of	animal	i

If	animals	i	and	j	are	not	related,	that	means,	if	j	is	not	an	ancestor	of	i	==>	L_{ij}	=	0,	(L)_{51}	=	0





Full	recursive	decomposition	of	breeding	values	u:	u	=	L	*	m

Variance-Covariance	matrix	of	breeding	values:	

constant

vector	of	mendelian	sampling	terms

Variance-Covariance	matrix
of	all	components	of	the
vector	m

Matings	between	parents	of	i	and	j
are	independent	events

==>	var(m)	is	a	diagonal	matrix.	On	the	diagonal	of
var(m),	we	can	find	the	variance	(var(m_i))	for	the
mendelian	sampling	component	(m_i)	of	animal	i.



simple	decomposition
scalar	(just	a		number)

i-th	diagonal
element	of	G

i-th	diagonal	element	of	A

Element	in
row	s	and
column	d	of	G

Solve	for
unknown





founder

Using	var(m_i)	to	build	up	the	diagonal	matrix:	var(m)











So	far:	















For	a	general	pedigree	with	inbreeding,	we	have	to	know	the	inbreeding	coefficients
of	all	animals.	Inbreeding	coefficients	can	be	obtained	from	the	diagonal	elements	of
A.	But	for	large	pedigree,	we	cannot	compute	all	diagonal	elements	of	A.	


