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ANIMAL BREEDING NOTES
CHAPTER 17

APPROXIMATIONS TO THE ANIMAL MODEL

Data sets in animal breeding are frequently very large and sometimes parts of a data set cannot be

utilized for genetic analyses. In such instances, simplifying assumptions could be made with

respect to the structure of the data. Some of the assumptions commonly used are:

(1) Parents have no records of their own. If some parents actually have records, these are ignored.
Thus, the RAM becomes a sire-dam model (SDM).

(i1) Parents have no records and dams are related only through their sires. Here, the RAM becomes
a sire-maternal grandsire model (SMM).

(ii1) Parents have no records and dams are unrelated. Then, the RAM becomes a sire model (SM).

Sire-Dam Model (SDM)
Parents have (or assumed to have) no records, thus the RAM becomes:
Yo = Xob+Z,(%2Pyp)u, +(Zoon+en)
Yo = Xab+Zy (5 Py)Q)Q) uy+ (Zognten)
Yo = Xob+Z, Py (2up) +(Zypn +€n)
Elya] = Xub

[ %u, } {A(%Gi) 0
var =
Z

n®te, 0 7.D.Z oa+lc?
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0 7Z.D.Z,oa+l

where
Yn = vector of observations of nonparents
b = vector of fixed effects
2u, = vector of transmitting abilities of parents
¢n = vector of deviations of nonparent BV from the average of the BV of their parents

(caused by mendelian sampling)

€n = vector of nonparent residual effects

X, = incidence matrix relating nonparent records to fixed effects in b

7y = incidence matrix relating nonparent records to individual BV (i.e., to upy)

Pyp = incidence matrix relating nonparent BV (i.e., uyp) to the transmitting abilities (2 BV)

of their parents (i.e., V2 up)

Let

Y=Y X=Xy Z=272,Pyp,u="1u, and e = Z,¢, + e,
All these vectors and matrices are defined above, except for Z = 7, P,,, which is an incidence
matrix relating nonparent records to the transmitting abilities of the parents of these individuals (i.e.,

to u = "2up).

Thus, the SDM can be expressed as follows:

y = Xb+Zu+te
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Ely] = Xb

]

To obtain back solutions for nonparents we use the same formulae used for the RAM.

[
>
7\
INg o]
N
o
9

ZoDnZy o +1

Thus,

¢, = (Z0 Zo+D' o) [Zy yn-Zy Xab® -Zy 210 ]

0, = Pyl +(i)n

For the i nonparent, these formulae are:

In d ii A A
¢m n1d11+(1. Lytlo anlbk J _m [SSiuSiJ’_Sdiudi]
and
ﬁni = ( 85; ﬁs,' + 8di ﬁdi )+ (’I\)Ili
Remarks:

[1] Columns of zeroes will be added in front of the matrix Z,P,, = Z for animals needed to obtain
the matrix A™' using Henderson's rules.

[2] The vector u of SDM is equal to the vector %2 u of RAM. This is the reason why the '4's do not
appear in the formulae for (T)n and 10, above. The 1i,, however, are the BLUP of the BV of the

nonparents.
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Numerical example for SDM

Assume that parents in the example for the RAM have no records. Then, the SDM is:

_ul_
uz
_ - _ ~ _| us
289 1 0 o o] 1.0 0] 1 0 0 0 O
U4
285 1 0 0 0|0 1L 0]O0 10 0 0
b Uus
265 |=| 0 1 +0 0] 0 1 0]0 O 1 0 0 +(0, +en)
bz Ue
290 1 0 0 0|0 0 1]0 00 1 0
uy
12881 LO 1] o000 0 1[0 0 0 0 1]
us
U9
L Uio |

The diagonals of the A matrix for the SDM are the same as those of the RAM, thus so are the

diagonals of D and D Also, the elements of D, and D! are the same for the RAM as for the

SDM.
The MME for the SDM are:

X’R;'X X’R;'Z [ b } X°Rily

4 =
) -1 ) -1 -1

Z°R)'X Z'R;Z+A (EJ u 7Ry

where
R,' = @Dy Loa+])"

= (Dao+)
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[ 1.0859375
109375
= 111426781
111572266

L I S
a) 025

The MME for the SDM are:

110473633 |

[17-5]
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[ 2731 0 | 0 0| 0921 0914 089 0921 0914 0  0.89 01 b | [786622]
1.803 | 0 0 | 0 0898  0.905 0 0  0.898 0  0.905 b, 498522
__________ | e o mmmmm- - | [ - - - ———— - - ———— - - R ———— - ————— - R [ .
| 40.0  -2.667 | -16.0 —10.667 —10.667 0 0 0 0 0 u 0
| 38476 | —6.857 0 0 —18.286 0 0 0 0 s 0
__________ | e mmmmm— - | e o - - - ——— - - ———— - - R PR ———— o - ————m - [ — P,
| | 537 0 0 -5729 -23273 0 0 0 us 266130
| | 33.812 0 0 11.581 —20.436 0 0 us | =| 498398
| | 40.528 0 0 8752 —7.966 —16.378 us 520617
____________ | e e e mmmmme == | [, [ P, P, . P P - - [
| Symmetric | 49.129 —23.273 0 0 0 us 266130
| | 58.126 —21.333 0 0 ur 260571
| | 52316 —17.504 0 s 237.827
| | 44.546 —17.283 us 259921
I | | 35471 || up | L 260696
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The vector of solutions for the SDM is:

bi° [ 288.0682 |
b.° 276.4162
i —0.0338
1B —0.1015
03 —0.1354
Gy | =] —0.6835
0is 0.7850
Ui —0.1579
i —0.2572
Ois ~0.6203
i 0.2353

L Go] L 07727 ]

where the {; are transmitting abilities, i.e., /2 BV.

Backsolutions can be computed for the nonparents (i.e., animals 11 through 15), using the

following formulae for the i nonparent:

Ani - ddTna‘-l [yi_bio_(u5i+udi )]

where

4, and {, are from the SDM, and

ﬁni = (uSi+udi )+(’I\)

nj
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ool T 00969
; 0.0791[289 — 288.0682 — (~0.1354 — 0.1579)]
12 0.0857 [285 — 288.0682 — (—0.6835 — 0.2572)] —0.1823
b, | = | 0.1025[265-276.4162 - (—0.6835-0.6203)] | = | —1.3652
. 0.1037[290 — 288.0682 — (0.7850 + 0.2353)] 0.0045
B | | 0.0948[288—276.4162(0.7850+0.7727)] | '
; 0.9505
L ¢15 ] - -
and
Can | [-0.2933+0.0969 ] [-0.1964
G| [-0.9407-0.1823 | | -1.1230
G | = | =1.3038-1.3652 | = | —2.3403
it 1.0203 +0.0945 1.1148
as ] L 15577409505 ] | 25082 |

Sire-Maternal Grandsire Model (SMM)
Dams are assumed to have no records and to be unrelated to other dams and to sires, except through

the relationships that may exist among their sires. Under these assumptions the SDM is modified as

follows:
/2 Us
Yo =Xob+Zy[Pns  Pndl T (Za o+ €n)
72u4
Yaug |
72 Umgs
Vo =Xnb+Zn[Pus % Pumes ¥2Pamea 1] + (Zo 9+ €n)
1/2 Umgd
L 9]
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yl'l = Xl’l b + Zn[Pns 1/2 PIl mgs] {

E[yn]

=Xyb

Yo,

72 Umgs

] + [Zn Prmgd (4 Umgd) + Zn (V2 9a) + Zn 9n + €0]

var

Zn angd (%1 Umgd )
| 7 (a0, )ten |

[17-9]
0 -
0
2
Ok

' | &
Z, Py mgd I P. mgd Zn E

+7,(Da+Dy)Zy' o +1 |

However, if nonparents are related only through their male ancestors, then

angd=la

which implies that each nonparent has a different maternal granddam. Thus,

Vau, |
1/2 umgs
var
L Zn I(%umgd) + Zn (1/2 (I)d + d)n) + en_
where
V2 Umgs =
s Umgd =
P, mgs

(00
Ass Z As mgs
o
Amgss Z Amgs mgs

transmitting ability of the maternal grandsire,
transmitting ability of the maternal granddam,

= incidence matrix relating nonparents to mgs,

gj | 0]
4

ocj | 0 ,
—_ Oe
4

Z.DZ,'a+1 |
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Ph med = I =incidence matrix relating nonparents to mgd, and

72 @4 Y4 €Emgs + Va€mga = mendelian sampling in the mgs and the mgd.
All the other vectors and matrices are as defined for the SDM.
Let
P
y = Y X = X, u = ,
72 Umgs

Z = Zy[Pns Pnmg] = incidence matrix that relates nonparent records to the
nonparent sire and mgs transmitting abilities, and

€ = Zy(“aUmgat 204+ @n)te,.

Then, the SMM is:

y = Xb+Zu+te
Ely] = Xb
_A o) | 0]
u 4
var| -- = | ----o- [ o2
¢ 0 | z.Dz,’a+l
A5
= 4 Ge
L 0 R

The MME for the SMM are:

rp -1 rp -1
4 =
s -1 o -1 -1
Z’R'X Z'R'Z+A (—j 2Ry
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How to obtain back solutions for dams and nonparents?
Rewrite the SMM as follows:

u
y = Xb+[Z 1]{ }

€

u
y = Xb+W§6, forW=[Z I]and():{ }
e

Ely] = Xb
var(0) = B
=> var(y) = WBW’
=> cov(,y’) = cov(0, 0°W")
= BW’

=> BLUP of 0 is, by definition,
6 = BW(WBW’)'(y-Xb°)
Suppose we want to compute the BLUP of y, and we know that:
Ely] =0
cov(y,0) = C
= cov(y,y’)) = CW’

= the BLUP of v is:

9 CW’ (WBW’)(y - Xb°)
7 = CB'BW’(WBW’)(y-Xb%
=> 7 = CB'6

where

[17-11]
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CB' =
b _

In many instances,

Also,
C =
=> the BLUP of v is:
i, =

In the SMM:

regression of y on 0, and

BW’(WBW’)(y - Xb°).

[CU Ce]

C,G'a +C.R' &

[17-12]
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U4
C, = COVH } [ou, 1/zumgs’]}
Un

cov(ug, 2us’) =  coV(¥2 Pamgs Umgs + (72 Umed T @q), 2 Us")

where

— 2
- (% Pd mgs Amgs, mgs (X,) Ge

2
cov(ud, V2 umgs’) (1/2 Pd mgs Amgs, mgs (X,) Ge

cov(uy, 2 uy”) coV(72 Pysus + 74 Py mgs Umgs T 74 Pmgd Umed T 72 @d + @n, V2 15”)

= (YaPyAga+'%Py mgs Amgs,s o) Gez

2
COV(un, 72 umgs,) (% Pns As,mgs o+ s P, mgs Amgs,mgs (1) Ge

Ce = cov

f_J_\
T 1
c c
5 =
[ I
(D\'
%f_J

Ce = cov

—
[ 1
s c
5 a
|

sen T ((I)n’ +h ¢d’ + %umgd, )Zn, }

where
cov(ug, €’) = €coV(¥2 Pgmgs Umgs + (72 Umed T @a), €0” + (72 @d” + @n” + Va Unmes’)Zn")

= (% Amgdmgd Zn’ 0.+ %2 DyZy’ ) 6

[( 1+ Y Dg) Zy o] o’
= [DiZ, 0] o
cov(upy, €’) = cov(V2 Pusts + 4 Phmgs Umgs + /4 Primgd Umed + 2 @4 + @,

en’ + (1/2 (Pd’ + (Pn’ + Y4 umgd’) Zn’)

(1/16 Ppmag Amgdmgd Zn’ 0.+ (Va Dg+ Dy) Zy” o] 6.

[(1/16 I+ Y4 Dy + Dy) Zy’ 0] o’
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= [DyZy o] o

where
D, = diagonal matrix whose entries are:
1 1
dii - |:1_681 (Z asisij_Smgsi (Eamgsimgsij}
where
5 — 1 if g is known
1o otherwise
5 1 if mgs,is known
S ) otherwise
D; = diagonal matrix whose entries are equal to:

di = 1/2[1—5rngsi (% s, mgsi)]

The covariance matrix C,, ordered by mgs’ first and then sires, is:

— 2

C % Pd mgs Amgs,mgs a | % Pd mgs Amgs,s (&
— o
1/8 angs Amgs,mgsa +%Pns lAks,s(X | 1/8 angs lAlmgs,s(X +%Pns As,s(x'

The covariance matrix C, is:

lHlD 7 o
g 2 4 )

iI+1D+D 7.0
16 4 ¢ )

VA
Ce = Gg
L D2 Zn ,a

The matrix G is:
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The matrix R™!

R—l

>

1S:

Thus, the BLUP of e and y for the SMM are:

e
¥

where

C,G'a

C.R'é

Amgs,s
As,s

I

4

a

|

[17-15]

1/ A~
Z Umgs
72 s

4 4Y |
As,s (_j As,mgs (_j
o o
2
GOk

Amgs,s (ij Amgs,mgs (i]
i o o)
(ZaD2Zy 0+ 1) 67
{ Y2 G, ]

/2 ﬁmgs
(y—XDb°-Zu)
C,G'a+C.R"8
_ o , 0 _

— Pdmgs

4 ¢ [ Amgs,mgs Amgs,s :H: IAmgS’mgS

o P a P As,mgs Ass AT
i 8 nmgs 4 ns |
i Pdmgs 0 |: 1/2 ﬁmgs :|
| 2Pamgs  Pas Vs s
i /2 Pd mgs ﬁmgs
L 1A‘angs ﬁmgs+1/2Pnsﬁs
| DiZ. @

i| ( Z0D2Zn ‘o +1 )_1 [ y —Xb° - Zn angs (% ﬁmgs)_ Zn Pns(l/2 ﬁs) ]

L D2 Zn ,a

Thus, the elements of 7, i.e., i, and G_, are equal to:
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fla = Y2 Pangs Qs P D1 Z0 " 0 ( ZaDs Zo 0t H 1) [ Y= X0% = 2, Prgs (Yol )= Zo Pus (1261 ) |
and

fin = V4P mgs Cimgs + 2 Pas s ¥ D2 Zo "0 ( Za D1 Zo 0+ 1 ' [ ¥ = Xb° = Z, Prgs ( Vo Gimes )~ Za P (Y2151, ) |

Let Z, = L, i.c., there is only one record per nonparent. Then,
10 = Pames (s ines) T D10 (Dy 0+ 1) [y = X0 Py s (V4 Gigs)— Prs (Y2161, ) ]
and
Gin = Pomes (V4 Gimgs) + P (20)+ Dot ( Dyt + 1) | y = X0 = Py ( Y4 i)~ Pus (21, ) ]

Hence, if Z, =1, the BLUP of the BV of the i™ dam (d;) and the i™ nonparent (n;) are:
p

Gy = Vol dda‘jl (3~ 01~ Vi gy~ 20,
2 \2
pedigree contribution data contribution
where
d, = element of D; (matrix D for the dam)
d,, = element of D, (matrix D for the calf)
and
G, = Vo limgy T2 04+ Zdza(il [y =010 = Vo s — Y2 61
\2 \2

pedigree contribution data contribution
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Numerical example for SMM

The SMM for the example given in the RAM section is:

289 1 0 0] 15 0 0w
285 1 0 ) 0 | 05 1 0] --
1
265 =10 1 {b}+ 0| 0 15 0 u +(%uma+%¢{“h+en)
2
290 1 0 0] 0 0 15| u
1288 ] |0 1. L0 0 0 L5][ us|
The MME are:
X'R;'X X'R,'Z ) {b} XRSly
ZR)X ZR]X+A" (Zj u ZR]y
where
a 0.25
Ry' = (Da+1I)’
[1.15234375 T
1.16796875
R, = 1.171875

1.171875

1.171875 |

The inverse of the relationship matrix among sires and maternal grandsires is:
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2.4849
A=
Symmetric
The MME for the SMM are:
2.577 0 |
1.707 |
______________ | —eeem--
|
Symmetric |
i |

—-1.0909

1.4546

~0.6667 —0.6667 |
0 0
1.3333 0
1.3333 |
1.730 0.856 1.280
0 1.280 1.280
~17.455 —10.667 —10.667
25439  0.428 0
24.110 0
25.173

The vector of solutions for the SMM is:

b°
b,°

[ 287.8753
276.5113
0.0075
0.0263
—0.7104

0.6954 |

bi
bz

85
us

U4

us |

742.273 |

471.893

498.197
583.213
739.840

[17-18]

To obtain backsolutions for dams and nonparents we need the d,, and thed,_ . The d, are

computed for dams 6 to 10, and the d,, for nonparents 11 to 15.
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Thus, for dams 6 to 10 we compute:

i (d,) (dy, @)
6 Y (0.75) 0.09375
7 1 (0.6875) | 0.0859375
8 1 (0.6875) | 0.0859375
9 Y (0.75) 0.09375
10 Y (0.75) 0.09375

and for nonparents 11 to 15 we compute :

i (ds) (d, @)
11 0.609375 0.15234375
12 0.671875 0.16796875
13 0.6875 0.171875
14 0.6875 0.171875
15 0.6875 0.171875

The backsolutions for dams 6 to 10 are:

(0.0263) +0.081356[289 — 287.875 — (14(0.0263) +0.0263)] |
(0.0263) +0.073579[285 — 287.875 — (Y4(_0.7104) +0.0263)]
(~0.7104) +0.073333[265 — 276.511— (Y(_0.7104) —0.7104)]

(0.6954) +0.080000[290 — 287.875 — (14(0.6954) + 0.6954)]

(0.6954) +0.080000[288 — 276.511— (4(0.6954) +0.6954)] |

[17-19]
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Uio |

(0.0263) +0.081356[289 — 287.875 — (0.0395)] ]
(0.0263) +0.073579[285 — 287.875 — (—0.3289)]
(~0.7104) +0.073333[265 - 276.51 1 — (—1.0656)]

(0.6954) +0.080000[290 — 287.875 — (1.0431)]

(0.6954) +0.080000[288 —276.511—(1.0431)] |

(0.0263) +0.0813561.4605]
(0.0263) +0.073579[~2.5461]
(~0.7104) +0.073333[~10.4454]
(0.6954) +0.080000[1.0819]

(0.6954) +0.080000[10.4459] |

[ 0.1451 |
~0.1610
—1.4764

0.7820

| 1.5311 |

The backsolutions for nonparents 11 to 15 are:

L Uis

Ui1

A

ui2
i3

A

Ui4

A

(0.0395) +0.132203[1.4605]
(~0.3289) +0.143813[-2.5461]
(—1.0656) +0.1466667[—10.4454]
(1.0431)+0.1466667[1.0819]

(1.0431)+0.1466667[10.4459] |

[17-20]
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Can | i
) 0.2326
th2 -0.6951
s | =|-2.5976
. 1.2018
] 25752

| Gis |

The backsolution for dam 2 is:

i, = cov(u, %u,’ )G a+cov(u,, e’ )R &
. VZ 2 .
u2 = M (1/2ﬁ1)+0Rfle
)
311(4j6e,
ﬁz = 1/2ﬁ1
u, = 0.0038
Remarks:
(1) cov(uz, e’) = cov( ul+¢2,en’+1/z¢d’+(|)n’+1/zumgd’)
=0
(i) cov (s, Y%us”) = cov(Yaw+o,,[Yu, Yu, Yu, Yu,])

= [1 075 05 0.5](%J -

= 1rowof G

a
= A sz Gg
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[ 2485 -1.091 -0.667 -0.667 |
~1.091  1.455 0 0
(iii) cov (u,, Yau,” ) var (Y4y, ) =[1 0.75 0.5 0.5]
~0.667 0 1333 0
| -0.667 0 0 1.333]
=[1 0 0 0]
e
Za!
(iv) cov (uz, Yeu,” ) var(Yyu )@ = [1 00 0] ’
720
| 7215
= Y\

Sire model (SM)

When parents have no records and dams are unrelated, the RAM can be written as:

. I/ZUS
YH = Xn b + Zn [Pns . Pnd] + (Zn d)n + en)
724
Yn = Xnb+ZnPns(l/2US)+[ZnPnd(l/2ud)+Zn¢n+en]

But Pyg = I under the assumption that nonparents are related only through their sires (i.e., each

nonparent is assumed to have a different dam). Thus, the SM is:
Yoo = XabtZyPu (Au)H[Z, (aun)+ 20, Fe]

Elya] = X,b
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Letting

Y = Vn Z =ZyPr, u="%u, e=27,("%u4+ @, + e, and Ry, =(Z,D Z, a + I), the SM

becomes:
y = Xb+Zu+te
Ely] = Xb
a 0
o7~ 7,
© 0 R,
with MME:
X’R;'X X’R,'Z b X’R;'y
Z’R;'X Z’R;IZ+(ASS)‘1(§j L}: 2Ry

Backsolutions for dams and nonparents are obtained as follows:

¥ = CG'G+C.R'E
where
u
(i) Cy = cov { d},l/zus’
Un

Cov (Ud ) 72 Us ’) = 0

COV(um 720, ’) cov (Pns (1/2 US)+(1/2 ud_'_(l)n)’l/zus ’)
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ol

|
)

(i) C, = cov{ { e }, e’}
Un

cov(ug, €) = cov(ug,en '+ (oua +d,7)Z )

cov(up, €) = oV (Pus(us)+2uat o, ) e +(2us +0,7) Z.7)

- | LAM [%jmnaj zn’J o
G

[DZ. o] &2

(i) G' = [var (%4 y) [
(ASS)'1 (gj or

[var (z, (2ua)+0,)+e]

(iv) R

(2. Dz, a+1]' o2

[17-24]
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v) 0 = Yy
(vi) & = y—Xb°—Z, P, (51
i 0
.. 1A i 4 .
(vi) C,G'u = (Ass) (_j (1/2 us)
a o
Pos Ass [Zj

i 0
| Pus (241)

o
I
(vii) CR'é = (2J (z.Dz, o +1)" [y-Xb°—Z7, P, (%4, ]
| DZ,’a

Thus,

e (2o b )

and

» = Pu (%0)+DZ 0 (2, Dz, o+ 1) [y—Xb° -7, P, (20,) |

>
I

If nonparents have only one record each, Z,, =1. Thus,

0, = (%J (Da+1)' [y—-Xb°—Pp, (%40s) ]

i, = Pn (%0, )+ Da (Do+1)' [y—Xb°—Pp,, (4a,) |.

[
I
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The BLUP of the BV of the i dam (d;) and the i nonparent (n;), when Z, = 1, are:

e
» 2

Ug;

and

A — 1 ~
Uy, — /ZuSi +

pedigree contribution data contribution

- dio+1

\

di o

[yi_bio_l/zﬁSi]

\

data contribution

a+l

i

Numerical example for SM

\

[Yi_ © =210, ]

The SM in the example presented for the RAM is:

289
285

265 |=
290

| 288 | |

The MME are:

X’R;'X

Z’R;'X Z’R2‘Z+A1[4

where

1

0
0

1 +
bz

X’R;'Z

oS o o o o
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i = i
o 0.25

= 16

RS (Da+1)"

[1.1875
1.1875
1.1875

1.1875 |

1(1.1875)"
Thus, the MME for the SM can be written as follows:

X°X 7

9 9 -1 =
Z’X Z°Z+A (aj(0.750c+1) ol zy

XX X°Z {b} X’y
X 722Z+A7(19) |Lu Z'y

The A matrix for the SM is:

2.0 —-0.6667 —0.6667 —0.6667 |
A 1.333 0 0
1.333 0

L 1.333 |

The MME for the SM are:
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30 0 | 0 1.0 1.0 10 |[ b
20 | 0 0 1.0 1.0 b,
S o o SN B
| 380 —12667 —12667 —12.667 u =
| 26333 0 0 us
| 27333 0 U4
| \ 27333 || us |
The vector of solutions for the SM is:
b ] [ 288.0000 ]
b,° 2765189
fh = 0
U3 0.0380
U4 -05312
L Us | 0.4932 |
The backsolutions for dams 6 to 10 are:
e | i 01013 ]
R 0.10526 [289 —288.000 — 0.0380]
07 010526 [285 — 288.000 + 0.5312] — 02600
Os = | 010526 [265—-276519 +0.5312] | = | —11566
. 010526 [290 —288.000 — 0.4932]
U 0.1586
| 010526 [288-276.519 —0.4932] |
Qo | 11566 |

and the backsolutions for nonparents 11 to 15 are:

[ 864 |

553
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Can | [ 018997
0.0380 + 015789 [0.9620]
a2 —05312 + 015789 [~2.4688] —09210
Qs | = |—05312+015789 [-109878] | = | -2.2661
) 04932 + 015789 [1.5068]
e 0.4932 + 015789 [10.9878] 07311
Cas | L 22081 ]

The backsolution for dam u, is:
u, = %,

=0
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APPENDIX

Prediction of BV
Animal

RAM SDM SMM SM
1 -0.4410 -0.0674 0.0150 0.0
2 -2.0758 -0.2030 0.0075 0.0
3 -2.1405 -0.2708 0.0526 0.0760
4 -1.5212 -1.3670 -1.4208 -1.0624
5 3.5970 1.5700 1.3908 0.9864
6 -3.5008 -0.3158 0.1451 0.1013
7 -3.3839 -0.5144 -0.1610 -0.2599
8 -2.4499 -1.2406 -1.4764 -1.1566
9 0.9258 0.4706 0.7820 0.1587
10 3.3714 1.5454 1.5311 1.1566
11 -2.8061 -0.1964 0.2326 0.1900
12 -2.8113 -1.1230 -0.6951 -0.9210
13 -2.1962 -2.3403 -2.5976 -2.2661
14 1.8570 1.1148 1.2018 0.7311
15 49514 2.5082 2.5752 2.2281
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Summary of predictions of the BV of animals 1 to 15 using RAM, SDM, SMM and SM
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Ranking of animals 1 to 15 based on predictions obtained using RAM, SDM, SMM and SM

Ranking
Animal

RAM SDM SMM SM
1 6 6 9 9
2 8 8 10 9
3 9 9 8 8
4 7 14 13 12
5 2 2 3 3
6 15 10 7 7
7 14 11 11 10
8 11 13 14 13
9 5 5 5 6
10 3 3 2 2
11 12 7 6 5
12 13 12 12 11
13 10 15 15 14
14 4 4 4 4
15 1 1 1 1




