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Aim of the Study

® estimating breeding values from time0 to time530 using repeatability
model;

e predicting breeding values for all individuals on time600 using kriging.
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Repeatability model

y = pu+Xb+Za+e, (1)

where:

y - vector of observations;

b - vector of fixed efects (time effect);
a - vector of random animal efects;

e - vector of random residual efects;
and

X, Z are incidence matrices.
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Repeatability model - assumptions

e a~N(0,A-02)
e e~ N(0,/-02);
There is also assumed that A is:
e relationship matrix for all animals (MA model) or

e kinship matrix estimated from genetic information for 108 SNPs
(distributed at all chromosomes) with r* > 0.5;

Methods used to estimate kinship matrix:
o Loiselle et al (1995) (ML model);
e Ritland (1996) (MR model);
Kinship matrix was estimated in SPAGeDi 1.2g.
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Repeatability model - matrix notation

The mixed model equations for BLUE of b and BLUP of a:

3)-

o2 and 02 were estimated using DFREML:
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02 = 2.0215883

R=1-02
025 0 0 0 0
0 0 O 0 0
o2 = 0 0 133 0 0
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Kriging, Variogram

Suppose, that for any s € D and h € ]Rd, where his s; — s

E(z(s+h) -2(s)) = 0O (2)
Var(Z(s+ h) — Z(s)) = 2~v(h). (3)
27(-) is a structure function and is treated as a parameter of the random
process Z(-).
Estimator based on the method-of-moments is:
~ 1 2 d
29(h) = —— Z(si)) — Z(s;))", h e R, 4
) = g 2 (2 - 2() *)
N(h)
where [N(h)] is the number of distinct pairs in N(h).
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Kriging, Variogram models
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Method - Universal Kriging

Kriging method is a minimum-mean-squared-error method of spatial prediction
that depends on the process Z(-);

Z(s) = ps)+e(s), (6)

where:

Z(s) - the weight at time s averaged over all individuals;

1(s) - trend of trait;

€(s) - zero-mean intrinsically stationary random process with variogram 2v(s).
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Method - Universal Kriging

In this case we could assume that optimal predictor can be written as
p(s,2) = > NZ(s) (7)
i=1

where:
A is optimal weight for each time.

The optimal prediction variance (minimum mean-squared prediction error) is

o = A (8)
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Results, Optimal Prediction using different models

of variograms
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Mean of Trait for different models of variograms (Exponential and Quadratic) at different times for phenotyped

animals, ML model.
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Results, Prediction at time600 for phenotyped animals

trait value
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Results, Prediction at time600 for phenotyped animals

Predicted trait values at time600
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Results, Prediction at time600 for phenotyped animals
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Results, Optimal Prediction using different models
of variograms
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Mean of Trait for different models of variograms (Exponential and Quadratic) at different times for

non-phenotyped animals, ML model.
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Results, Prediction at time600 for non-phenotyped animals

Predicted trait values at time600
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Results, Prediction at time600 for non-phenotyped animals
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Results, Prediction at time600 for non-phenotyped animals
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Results, Predicted trait values at time600

Predicted trait values at time600
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Predicted trait values at time600 for 20 indiwiduals.
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Conclusions

e repeatability model is not enough deft instrument for used data set,
contrary to anticipation;

e high similarity of all used models in prediction trait for phenotyped animals;

e noticeable difference between standart deviation to not-phenotyped
animals for MA and ML/MR models;

e connection repeatability model and kriging - prediction method based on
mean is a very conservative approach.
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THANK YOU!
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