
So	far:
*	Model	selection:	determined	the	fixed	effects	in	the	mixed	linear	model
*	Variance	components	estimation:	genetic	component	of	a	trait	showed	variation,	because
only	for	traits	with	measureable	variation,	selection	of	parents	can	done
*	Prediction	of	breeding	values:	ranking	criterion	for	selection	candidates,	and	based	on	this
criterion,	parents	will	be	selected	from	the	population	



Animal	i



Selection	should	be	done	as
early	as	possible,	otherwise	the
generation	interval	is	increased
and	selection	response	per	year
is	reduced



known	non-genetic	environmental	factors

genetic	factors



Genetic	Factors

1.	Breeding	value

2.	Dominance

3.	Epistasis

additive	effect

interaction
between	alleles	at
the	same	locus

interactions
between	different
loci

for	selection,	only	
additive	effect	of	a
single	allele	is
important



Mixed	linear	effect	model



Henderson	(1963):	using	conditional	expected
value	of	the	true	breeding	value	given	the
phenotypic	observation,	response	to	selection
from	a	parent	to	an	offspring	generation	is
maximized.

predicted	breeding	value
true	breeding	values,	are	unknown



intercept slope	factor corrected
observations

known	non-genetic	environmental	factors

interpreted	as	regression	slope



So	far:	Two	different	definitions	of	a	predicted	breeding	value

1:	From	biological	facts	for	animal	i:	

2:	Based	on	genetic	model	

Assumptions:
*	genetic	model
*	multivariate	normality	of	u	and	y



Recall:	Definition

unbiasedness	ok



variation	of	predicted	breeding	value	should	be	as	close	as	possible
to	the	variance	of	the	true	breeding	value:	var(u)



correlation	between	true	and	predicted	breeding	value

In	general,	correlation	r	between	random	variables	x	and	y:	



Every	prediction	is	associated	with	a	certain	error



Once	a	predicted	breeding	value	is	available,	what	is	the
distribution	of	the	true	breeding	value	given	the	predicted
breeding	value



Once	we	have	a	predicted	breeding	value:	

What	is	the	distribution	of	the	true	breeding	value	given	the	predicted	breeding
value

SEP:	standard
error	of	prediction



Given	a	predicted	breeding	value,	we	can	answer	the	question:	What	is	the	95%	confidence
interval	for	the	true	breeding	value





For	95%	confidence	interval	(two-sided)



Genetic	model	for	a	complete	population	and	using	matrix-vector	notation












