AplikGenZ Pfiklad Animal Modelu LS2014

Priklad animal modelu dle prednasky ¢. 10

jedince stado laktace uzitkovost
1 1 1 4500
2% 1 1 5000
3 1 2 6500
4 2 2 8000
5% 2 1 7000

Predpokladame, Ze namérena uzitkovost kravy je ovlivnéna jen stadem, ve kterém je
chovana, vékem (tj. poradim laktace) a genotypem (tj. jedincem se svou jedinecnou
genetickou vybavou).

modelova rovnice: Vi = Si+ L+ ui + ejj
maticovy zapis: y=Xb+Zu+e

Odvozena soustava normalnich rovnic smiseného modelu:
X'X X'z b B X'y
ZX ZZ+A'K||u| |Zy

Do okna programu R (www.r-project.cz) vkladame jednotlivé prikazy (znak >
na zacatku kazdého prikazu je automaticky pridavan programem):

>y <- matrix(c(4500,5000,6500,8000,7000),5,1)
>y
[1]
[1,] 4500
[2,] 5000
[3,1 6500
[4,]1 8000
[5,] 7000
> X <- matrix(c(1,1,1,0,0,
+0,0,0,1,1,
+1,1,0,0,1,

+0,0,1,1,0),5,4)
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>X

(11021 [,3]1 [,4]
] 1 0 1 0
2] 1 0 10
3] 1 00 1
4] 0 1 0 1
5] 0 1 1 0
>Z <- diag(1,5)
>Z

[11[,21 31 [,4] [,5]
1,0 1 0 0 0 O
2] 01 0 0 0
3 00 1 0 0
4] 0 0 0 1 0
5 0 0 0 0 1
>h2=0.25
> K = (1-h2)/h2
> K

[1]3

> A <- matrix(c(1,0,0,0,0,0,

+0,1,0,0,0.25,0.5,
+0,0,1,0,0,0,
+0,0,0,1,0,0,
+0,0.25,0,0,1,0.5,

+0,0.5,0,0,0.5,1),6,6)
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>A
(111,21 [,3] [,4] [,5] [,6]
[1,] 10.00 0O 00.00 0.0
[2,] 01.00 O 00.25 05
[3,] 0000 1 00.00 0.0
[4] 00.00 0O 10.00 0.0
[5] 00.25 0 01.00 0.5
[6,] 0050 0 00.50 1.0
> XX <- t(X)%*%X
> XX
(11021 [,3] [,4]
1] 3 0 2 1
21 0 2 1 1
3] 2130
4] 1 1 0 2
> XZ <- t(X)%*%Z
> XZ
[1102] 31 4] [,5]
[, 1 1 1 0 0
2] 0 0 0 11
3] 11001
4] 0 01 1 0
> ZX <- t(Z)%* %X
> ZX
[11[2] [,3]1[,4]
[1,] 1 0 1 O
2] 1 0 10
3 1 0 0 1
4] 0 1 0 1

[5] 01 10
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> 77 <- t(Z2)%*%Z
>77
(11021 31141 [,5]
1] 1 0 0 0 O
[2] 01 0 0O
3 00100
4] 0 0 0O 1 O
[5 0 0 0 0 1
> Ainv <- solve(A)
> Ainv
(1] [.21[,3] [,4] (5] [6]
[1,] 1 0.000000e+00 O 0 0.000000e+00 0.0000000
[2,] 0 1.333333e+00 O 0 5.551115e-17 -0.6666667
[3,] 0 0.000000e+00 1 0 0.000000e+00 0.0000000
[4,] 0 0.000000e+00 O 1 0.000000e+00 0.0000000
[5,] 0 2.960595e-17 0 0 1.333333e+00 -0.6666667
[6,] 0-6.666667e-01 0 0-6.666667e-01 1.6666667
> Ak <- Ainv*K
> Ak
(1] (21 3] [4] [.51[.6]
[1,] 3 0.000000e+00 O 0 0.000000e+00 O
[2,] 0 4.000000e+00 O O 1.665335e-16 -2
[3,] 0 0.000000e+00 3 0 0.000000e+00 O
[4,] 0 0.000000e+00 O 3 0.000000e+00 O
[5,] 0 8.881784e-17 0 0 4.000000e+00 -2

[6,] 0-2.000000e+00 O 0-2.000000e+00 5
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> 70 <- matrix(c(0,0,0,0,0))
> 70

[1]
1] ©
2] O
3] 0O
4] ©
5] O
> ZX0 <- cbind(zX,Z0)
> ZX0

[11[,21 31 [,4]1 [,5]
] 1 0 1 0 0
2] 1 0100
3 100 10
4] 01 0 1 0
5 01 1 0 0
> 0 <- matrix(c(0,0,0,0),1,4)
> 70

[11 (21 31 [,4]
1] 0 0 0 0
> ZX0 <- rbind(ZX,Z0)
> ZX0

[11 021 [,3]1 4]
] 1 0 1 0
2] 1.0 1 0
3] 1 0 0 1
4] 0 1 0 1
5] 0 1 1 0

6] 0 0 0 O
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> 770 <- matrix(c(0,0,0,0,0),1,5)

> 7700 <- matrix(c(0,0,0,0,0,0),6,1)

> 77a <- rbind(ZZ,Z20)

>77a

[11[2] 3] 4] [,5]

(1]
(2]
(3]
(4]
(5]

(6]

> 777 <- cbind(ZZa,ZZ00)

>777

[1102] (3141 L5][6]

(1]
(2]
(3]
(4]
(5]

(6]

> ZZAK <- ZZZ + Ak

10

0 1

00

00

00

00

10

01

00

00

> 77AK

[1]

(1]
(2]
(3.
(4]
(5]

(6.]

0 5.000000e+00

0 0.000000e+00

0 0.000000e+00

0 8.881784e-17

0-2.000000e+00 0 0-2.000000e+00 5

0

0

1

0

0

0

0

0

0

0

0

0

0

0

0

1

0

[,2] (3] [,4]

4 0.000000e+00

L51L.6]

0 0.000000e+00 0
0 1.665335e-16 -2
0 0.000000e+00 0
4 0.000000e+00 0

0 5.000000e+00 -2
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> Zc <- matrix(c(0,0,0,0),4,1)
> LS1 <- cbind(XX,cbind(XZ,Zc))
>LS1

[11[2) 31 41 5] [,6] .71 [,8] [,9] [,10]
[ 3 02 111100 O
2] 0211000110
3] 2130110010
4 1 1 0 2 00 1 10 O
> LS2 <- cbind(ZX0,ZZAK)
> LS2

(11021 [,3]1 141 [,5] 6] [71,8] (9] [,10]
[1,) 1 0 1 0O 4 0.000000e+00 0O 0 0.000000e+00 O
[2] 1 0 1 O O 5.000000e+00 O O 1.665335e-16 -2
[3J 1 0 0 1 0 0.000000e+00 4 0 0.000000e+00 O
[4] 0 1 0 1 0 0.000000e+00 0 4 0.000000e+00 O
[5] 0 1 1 0 O 8.881784e-17 0 0 5.000000e+00 -2
[6,] 0O 0 0O O 0-2.000000e+00 0 0-2.000000e+00 5
> LS <- rbind(LS1,LS2)
> LS

(11 (2] .31 4] [,5] (6] 71 [.8] [.91[,10]
(1] 3 0 2 1 1 1.000000e+00 1 O 0.000000e+00 O
2] 0 2 1 1 0 0.000000e+00 O 1 1.000000e+00 O
3] 2 1 3 0 1 1.000000e+00 O 0 1.000000e+00 O
[4] 1 1 0 2 0 0.000000e+00 1 1 0.000000e+00 O
(5] 1 0 1 0 4 0.000000e+00 0 0 0.000000e+00 O
[6,] 1 0 1 0O O 5.000000e+00 O O 1.665335e-16 -2
[7] 1 0 0 1 0 0.000000e+00 4 0 0.000000e+00 O
[8 0 1 0 1 0 0.000000e+00 O 4 0.000000e+00 O
[9] 0 1 1 O O 8.881784e-17 0 0 5.000000e+00 -2
[10,] O 0O 0O O 0-2.000000e+00 0 0-2.000000e+00 5
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> Xy <- t(X)%*%y
> Xy

[1]
[1,] 16000
[2,] 15000
[3,] 16500
[4,] 14500
> Zy <- t(2)%* %y
> 7y

[1]
[1,]14500
[2,]1 5000
[3,] 6500
[4,] 8000
[5,] 7000
> PS <- rbind(Xy,Zy)
>PS

(1]
[1,] 16000
[2,] 15000
[3,] 16500
[4,] 14500
[5,] 4500
[6,] 5000
[7,] 6500
[8,] 8000

[9,] 7000

> PSO <- rbind(PS,0)
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> PSO
(1]

[1,] 16000

[2,] 15000

[3,] 16500

[4,] 14500

[5,] 4500

[6,] 5000

[7,] 6500

[8,] 8000

[9,] 7000
[10,] O
> LSinv <- solve(LS)
Error in solve.default(LS) :
system is computationally singular: reciprocal condition number = 1.33628e-17
> det <- round(det(LS))
> det

[1]0
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> bu <- ginv(LS)%*%PS0
> bu

[1]
[1,] 2302.23138
[2,] 4229.74702
[3,] 2547.96760
[4,] 3984.01080
[5,] -87.54974
[6,] 47.47015
[7,] 53.43945
[8,] -53.43945
[9,] 61.96703

[10,] 43.77487
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