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phenotypic	observation	y

genetic	part environment



why	do	all	phenotypes	have	g?	==>	y	=	e?



Why	are	all	phenotypes	influenced	by	genetics?

blue-print

known unknown



Simple	version:	only	additive	contributions	of	single	loci	to	the	genetic
part	(g)	of	a	given	trait

genetic	contribution
of	single	locus,	e.g.
in	our	dataset:	loci
G,	H	and	I

Marker	effect

Example:	locus	G:	Genotypes	G1G1,	G1G2	and	G2G2



Assuming	only	additive	effects	==>	gj	is	either	
-a,	0	or	+a

*	Sum	over	gj	is	replaced	by	a	Matrix-Vector
multiplication	==>	g	=	M	*	a





known	envireonment

genetic	part
random	error

Fixed	linear	effects	model





Simple	version	of	Fixed	Linear	Effects	Model

y
X





Body	weight	for	animal	i	can
be	expressed	as	the	product
of	an	unknown	parameter	b
times	the	breast
circumference	of	animal	i
plus	a	random	error

Goal





animal	1

regression	line	with	fixed	value	for	b

yi

xi	*	b

Residual	for	animal	i



is	a	given	value	for	b



for	a	regression	model,	X	has	full	rank



unbiased



if	x=0,	then	y=0

intercept

if	x=0,	then	y	=	b0



BC	is	much	easier
to	measure

For	an	animal	with	unknown	BW,	we	measure	BC,	an	based	on	that
measurement	of	BC,	we	predict	BW.

179	cm

predicted	BW	for	new
animal



intercept







Goal:	Use	result	from	regression	to	estimate	marker	effects



no	x	values

1	S1	allele

a-value	
or	
marker	effect





marker
effect



X	contains	just	-1,	0	and	1



Solution	for	regression	Model,	this	works	if	X	has	full
column	rank,	but	if	X	contains	just	-1,	0	and	1,	then	it
often	does	not	have	full	column	rank

cannot	be
computed








