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Milk
vield

Data from
Swedish Dairy
Association
2011 and 2012
Cattle
Statistics

Yearly milk yield for SRB (kg per cow)
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Teat
count

Standard deviations
of teat counts as a
function of means
for paternal half sib
groups.

Data from Nordic
Genetics.

Mean and variance
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Data

* Litter sizes, teat counts, milk yield, somatic cell
count

* Fixed effects: herd, season, parity, date of
birth, days in milk...

 Random effects: additive genetic and
environmental



Hierarchical model

 “Oh, so the random effects have random
effects!”



Hierarchical model

Normal distributed responses and normal
distributed random effects:

y=Xf+Za+Wp+e
e~N(0, D), diag ® = ¢,

logp =X, 64 +Zayz + Wpg,

p~N(0,05), pa~N(0,0; ),

() ~(0.68),6 =
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Hierarchical model

Normal distributed responses and normal
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Teat
count

Standard deviations
of teat counts as a
function of means
for paternal half sib
groups.

Data from Nordic
Genetics.

Mean and variance
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Teat
count

Standard deviations
of teat counts as a
function of means
for paternal half sib
groups.

Data from Nordic
Genetics.

Mean and variance

Paternal half sibling group standard deviations
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Teat
count

Standard deviations
of teat counts as a
function of means
for paternal half sib
groups.

Data from Nordic
Genetics.
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Hierarchical model

Normal distributed responses and normal
distributed random effects:

y=Xf+Za+Wp+e
e~N(0, D), diag ® = ¢,

logp =X, 64 +Zayz + Wpg,
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HGLM
(LMM, GLMM)

and
DHGLM

Monographs on Statistics and Applied Probability 106

Generalized Linear
Models with

Random Effects
Unified Analysis via H-likelihood
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Linear Models

AN APPLIED APPROACH

ULf Olsson




VS

Generalized
Linear Models

AN APPLIED APPROACH
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Estimation

* h = lng(y, a, ad’p'pd)
* (3 and a are estimated from h

* [ and a, are estimated from the adjusted
profile likelihood
d%h

Ppa(h) = |h—logdet {— 522 /(2m) |

B.a)=(B.4)
* The variance components are estimated from
pB,a,ﬁd,ad (h) — 62
h
[h — log det {— P e /(Zn)}]

(ﬁ;a;ﬁd;ad) = (E'ar@'@)



Estimation

* Mean part
y~N(XB + Za + Wp, ®c?)

e Residual variance part

82 ((1=h1-h
1—h 2 ' 20 )
1 1 é?
g+ \ T ¢

2
~N (Xdﬁd + ZCld + Wpd, 1 _ hO'C%)




Results - data
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Results - data
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Results - simulations
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Results - simulations
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Discussion and future research

The algorithm, when running, is fast
Huge data can be analyzed
The code required is almost user friendly

The results are unbiased in case of (a not yet
specified number of) repeated observations



Discussion and future research

Dependent on scale
Approximation of DHGLM (because of A)
Get rid of the approximation

Different additive genetic effects for mean and
residual variance
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