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BLUP — Animal model

m  Nejrozsirenejsi metoda odhadu PH

m Predpoved PH pro vsechny jedince v
populaci na zaklade vsech dostupnych
uzitkovosti vsech jedincu v populaci

m  Obecnym znakem Animal modelu je
zahrnuti ADITI VNE — GENETICKE
MATICE PRIBUZNOSTI (A)
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Matice pribuznosti A

m Ctvercové matice

m Velikost odpovida poctu jedincu

m a. (diagonalni prvky) se rovnaji 1 + F,
F- je koeficient inbridingu i-teho jedince

m  g; = q; (prvky mimo diagonalu)
Aditivné genetické stupné pribuznosti mezi i-
tym a j-tym jedincem
Koeficient pribuznosti Ry podle Wrighta
(1922)
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Matice pribuznosti A

m \Varianché-kovariancni struktura mezi
aditivné-genetickymi hodnotami jedincu
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BLUP — Animal model

Soustava normalnich rovnic (Henderson)
Mixed Model Equation (MME)

U otcovského modelu la
a=0%/0%=(4-h?/h?
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BLUP — Animal model
m PRIKLAD 2

Mame k dispozici vysledky uzZitkovosti uvedené v tabulce. Jedna se o primémé denni pfirdstky od narozeni do odstavu (DP)
telat masného skotu. Cilem je odhad efektu pohlavi a pfedpovéd plemenné hodnoty pro vdechny jedince, {j. telata i jejich rodice.
02, =20 a 02, = 40.

Vytvofte skalarni zapis modelu. Jaky bude maticovy zapis modelu?

Odhadnéte efekt pohlavi a pfedpovézte PH pro vSechny jedince.

Stanovte spolehlivost a pfesnost pfedpovédi plemenné hodnoty.

Telata Pohlavi Otec Matka DP (kg)
4 Bycek 1 - 45
5 Jalovi¢ka 3 2 2,9
6 JaloviCka 1 2 3,9
7 Bycek 4 5 3,5
8 Bycek 3 6 5,0
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BLUP — Animal model
m PRIKLAD 2
m Skalarni model

yuk p| T a T eljk

Yik = denni prirustek j- teho telete, I-teho
pohlavi

p; = fixni efekt i-tého pohlavi
a; = nahodny efekt j-tého telete
ek = nahodny chybovy efekt (rezidum)
m Maticovy zapis
y=Xb +Za+e
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BLUP — Animal model

m PRIKLAD 2

m Designova matice pro pevny efekt
(pohlavi)
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BLUP — Animal model

m PRIKLAD 2

m Designova matice pro nahodny efekt

(.edinCi) Jedinci s uzitkovosti
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BLUP — Animal model
» PRIKLAD 6
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BLUP — Animal model

m  Rovnice nejmensich Ctvercu (LSE — least-
square equaations)
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BLUP — Animal model

m  Rovnice nejmensich Ctvercu (LSE — least-
square equaations)

30000100 1 1]p| [130]
020000110 O0fh| |68
0 000O0OOTO OGO O Ofa]||oO
0 000O0OGOTO OGO O 0fa]| |0
0 00O0O0O0O OO OO0 O0[a]| |0
1 00001000 O0fa| |45
0100007100 O0fa]| |29
010000010 O0[a] |39
10000000 10[al |35
100000000 1]a]| |50
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BLUP — Animal model

Z'y
m  Matice pribuznosti
Znazorneni pribuznosti pomoci usekoveho

Y%
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BLUP — Animal model

Z'y
m  Matice pribuznosti
1 2 3 4 5 6 [ 8
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BLUP — Animal model

al LZ'y
m  Matice pribuznosti
Znazorneni pribuznosti pomoci usekoveho

diagramu —
@ 2 3 |Rp=0
J / Ry, = 0

AN
. 5 Ri5=0

Ri=0,5

\ R,, =0,5:0,5=0,25
Ry =0,5:0,5 = 0,25



o

a

" S B X'Z }H{X'y}
Z'X Z'Z+A'a 'y
BLUP — Animal model

m  Matice pribuznosti
1 2 3 4 5 6 [ 8

1 0 0 05 0 05 025 0257 1
0 2
0 3
| 08 4
0 )
0,5 6
0,25 7
0,25 188N
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BLUP — Animal model

al LZ'y
m  Matice pribuznosti
Znazorneni pribuznosti pomoci usekoveho

diagramu
1 3 |Ry,=1
R4 =0
4 5 R25 - 0,5

R, = 0,5
\ R,, = 0,5:0,5 = 0,25

R28 - 0,50,5 = 0,25
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BLUP — Animal model

m  Matice pribuznosti
1 2 3 4 5 6 [ 8

1 0 0 05 0 05 025 0257 1

0 1 0 0 05 05 025 025| 2

0 0 3

W\ |05 O 4
0 05 5

05 05 6
025 0,25 7
0,25 0,25 188N
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BLUP — Animal model

m  Matice pribuznosti

Znazorneni pribuznosti pomoci usekoveho
diagramu

N

R35 - 0,5

4
R3 =0
\ R4, = 0,5:0,5 = 0,25
R38 - 0,5 N q
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BLUP — Animal model
m  Matice pribuznosti
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1 2 3 4 5 6 [ 8
1 0 0 05 0 05 025 025] 1
0 1 0 0 05 05 025 025| 2
0 0 1 0 025 0 025 05| 3
05 0 0
A= 4
0 05 05 5
05 05 0 6
0,25 0,25 0,25 v
0,25 025 05 188N
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BLUP — Animal model

m  Matice pribuznosti
Znazorneni pribuznosti pomoci usekoveho

diagramu
1 2 3
]\ /J/ Ry =1
olow;

R4 =0,5-0,5 =0,25
\ R4s7=0,5

R, = 0,5:0,5:0,5 = 0,125
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BLUP — Animal model

m  Matice pribuznosti

1 2 3 4 5 6 7 8
1 0 0 0,5 0 05 0,25 0,25 ]

0 1 0 0 05 05 025 0,25
0 0 1 0 025 0 0,25 05
05 O 0 1 0 025 05 0125

0O 05 05 0
05 05 0 0,25

0,25 0,25 0,25 05 ﬁ
025 025 05 0125 188N

~NOoO Ol WDN -




" S B X'Z }FHXV}
Z'X Z2'Z+A'a|a 'y
BLUP — Animal model

m  Matice pribuznosti

Znazorneni pribuznosti pomoci usekoveho
diagramu
1 2 3

Res = 0,5:0,5 = 0,25
R., =0,5

R58 - 0,50,5
+0,5-0,5:0,5 = 0,375

N
W
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BLUP — Animal model

m  Matice pribuznosti

1 2 3 4 5 6 [/ 8

1 0 0 0,5 0 05 0,25 0,25 ]
0 1 0 0 05 05 025 0,25
0 0 1 0 025 0 0,25 05
05 O 0 1 0 025 05 0125

0O 05 05 0 1 025 05 0,375
05 05 0 025 0,25

025 0,25 025 05 05 3
025 025 05 0125 0375 188N
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BLUP — Animal model

m  Matice pribuznosti

Znazorneni pribuznosti pomoci usekoveho
diagramu

1 2 3
A 5
Reg = 1
\ Re; = 0,5 0,5 -0,5
+0,5-0,5-0,5=0,25

7 e Res = 0,5 4‘ \& “"‘\%
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BLUP — Animal model

m  Matice pribuznosti

1 2 3 4 5 6 [/ 8

1 0 0 05 0 05 025 025
0 1 0 0 05 05 025 0,25
0 0 1 0 025 0 025 05
05 0 0 1 0 025 05 0125
0 05 05 0 1 025 05 0375
05 05 0 025 025 1 025 05
025 025 025 05 05 0,25 ’»
025 025 05 0125 0375 05 188N
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BLUP — Animal model

m  Matice pribuznosti

Znazorneni pribuznosti pomoci usekoveho
diag ramu

\ X R7=1
R.s =0,5-0,5-0,5-0,5

+0,5:0,5:0,505 ¢}
+0,5-0,5-0,5 =0,25
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BLUP — Animal model

m  Matice pribuznosti

1 2 3 4 5 6 [/ 8

1 0 0 05 0 05 025 025
0 1 0 0 05 05 025 0,25
0 0 1 0 025 0 025 05
05 0 0 1 0 025 05 0125
0 05 05 0 1 025 05 0375
05 05 0 025 025 1 025 05
025 025 025 05 05 025 1 025]
025 025 05 0125 0375 05 025 1
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SLUP — Animal model & 1

m /nverze matice pribuznosti

1,833 0,500 0,000 -0,667 0,000 -1,000 0,000 0,000 |
0,500 2,000 0,500 0,000 -1000 -1,000 0,000 0,000
0,000 0500 2,000 0,000 -1000 0,500 0,000 -1,000

-0,667 0,000 0,000 1833 0,500 0,000 -1000 0,000
0,000 -1000 -1000 0,500 2,500 0,000 -1,000 0,000
-1000 -1,000 0,500 0,000 0,000 2500 0,000 -1,000
0,000 0,000 0,000 -1000 -1000 0,000 2,000 0,000
0,000 0,000 -1000 0,000 0,000 1000 0,000 2,000 |
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BLUP — Animal model ex zz@lal ey

m Variancne kovariancni matice nhahodnych
efektu

_Gze_40_

a=—; 2
O a 20

[ 3667 1000 0,000 -1333 0,000 -2,000 0,000 0,000 |
1,000 4,000 1000 0,000 -2,000 -2,000 0,000 0,000
0,000 1000 4,000 0,000 -2,000 1000 0,000 -2,000

-1333 0,000 0,000 3667 1000 0,000 -2,000 0,000
0,000 -2,000 -2,000 1000 5,000 0,000 -2,000 0,000
-2,000 -2,000 1000 0,000 0,000 5,000 0,000 -2,000
0,000 0,000 0,000 -2,000 -2,000 0,000 4,000 0,000
0,000 0,000 -2000 0,000 0000 2000 0,000 4,000 |
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BLUP — Animal model
m Rovnice smisenéeho modelu
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BLUP — Animal model

m  Odhadnute fixni efekty (pohlavi) a
predpovezené nahodnée efekty (plemenné

hodnoty 5] T 4358
b, | | 3,404
a,| | 0,098
a,| |-0,019
a,| |-0041
a, | |-0,009
a | |-0186
a | | 0177
a | |-0,249
a,| | 0183
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BLUP — Animal model

Inverze leve strany rovnic smisenéeho
modelu — matice C

X'X
Z'X Z'Z+A'a|a L'y

X'Z

b| [X'y

0.595561 0.1573021)|-0.1c411% -0_.083625 —-0.1305%1 -0_264557 -0.148278 -0.1gc32¢ -0.28424¢c -0_.237873
O Js7=2n021 0 =s0sdse7 -0 127282 -0 2472587 0 11]19¢g2 —0 0273202 0 292915 -0 20003 =1 125949 -0 192&£4%9
-0.164113% -0.132863|0.4710%42 0.0085%28 0.03Z64e7 0.2135437 0.0445523 0_.2207743 0.1386223 0.1341523
-0.083625 —-0_.Z41251 ) 0.00€328 0.4520%57 -0.010308 0.0203503 0_.2373458 0.2451557 0.115%81%4 0_.110&64
-0.13055%1 -0.1115%&8|0.03Zc4e7 -0.010308 0.4564588 0.0481271 0.2013233 0.02Z6135 0.1258353B832 0.2177471
-0.284557 -0_0B7308|0.21595437 0_0Z02503 0_0481271 0.4276802 0.0470442 0_127571% 0_.2428012 0.1231511
-0.1458278 —-0_.2385915|0.0445523 0_.2373458 0.2013233 0.0470442 0_4281067 0.163722¢ 0.213716 0.178073%
-0.1ee32¢ —-0.30€003|0.2207743 0_Z2451557 0_0ZZ€135 0.127571% 0.1€5972Ze¢ 0_44Z22828 0.152183 0.21392238
-0.28424¢ -0_.185545)0.138e223 0.115815%4 0_1Z258583 0.24Z8012 0.21571e 0_15Z183 0_.44185&82 0.15280E818
=0.237873 -0_.19E8643)0.13415322 0.110&64 O0_2177471 0.1231511 0_178073% 0_.2192Z38 0.1680B18 0.4223641
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{X'X

Z'X 7'7+Aa

X'Z

}{

b :{X'y
a| |z'y

m  Spolehlivost a presnost predpovedi PH

2
r2=1-d, - 2° SEP = /d.o%
O a

Jedinec | DiagonalaC |r? r SEP

1 0,471 0,058 0,241 4,341

2 0,492 0,016 0,126 4,436

3 0,456 0,088 0,297 4,271

4 0,428 0,144 0,379 4,138

) 0,428 0,144 0,379 4,138

6 0,442 0,116 0,341 4,205

7 0,442 0,116 0,341 4,205
8 0,422 0,156 0,395 4,109
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