Apy-GBLUP

In [167]: k =3
Mp =
My = M[(k+1):end,:]
Gpp = Mp*Mp’/p

In [168]:

Out[168] :

In [169]:

Out [169] :

In [170]:

Out [170] :

In [171]:

Out[171]:

Gyp = My*Mp’/p

1.1.NumericalExample

February 28, 2016

M[1:k,:] # core animals

iGpp = inv(Gpp)

P = Gyp*iGpp

Gyy = My*My’/p;

P

433 Array{Float64,2}:
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0.5 0.5 0.5
-0.5 0.5 0.5

round (P*G[1:k,:],10)
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The Apy algorithm requies the inverse of D. So, diagonal elements that are null are replaced with small
value s = 0001.

In [174]: s = 0.0001
d = diag(D)
dl = map(Float64, [i<le-14 7 s:i for i in d])
D = diagm(dl)

Out[174]: 4x4 Array{Float64,2}:

0.25 0.0 0.0 0.0
0.0 0.25 0.0 0.0
0.0 0.0 0.0001 0.0
0.0 0.0 0.0 0.0001
In [175]: T = [-P’
eye (Gyy)]
iGApy = [iGpp zeros (Gyp’)

zeros(Gyp) zeros(Gyy)] + T*inv(D)*T’

Out[175]: 7x7 Array{Float64,2}:

5004.0 0.0 0.0 -2.0 -2.0 -5000.0 5000.0
0.0 5004.0 4996.0 2.0 -2.0 -5000.0 -5000.0
0.0 4996.0 5008.0 -2.0 2.0 -5000.0 -5000.0
-2.0 2.0 -2.0 4.0 0.0 0.0 0.0
-2.0 -2.0 2.0 0.0 4.0 0.0 0.0
-5000.0 -5000.0 -5000.0 0.0 0.0 10000.0 0.0
5000.0 -5000.0 -5000.0 0.0 0.0 0.0 10000.0

In [181]: Z = eye(n)
lhs = [X’X X’Z
Z’X 2°Z + iGApy#]
[X’y[rows]
Z’y[rows]]
sol = lhs\rhs
uHatApy = zeros(n)
uHatApy [rows] = sol[2:end];

rhs

0.0.1 GBLUP results from strategies I, IT and IIT, and from Apy-GBLUP(k=3)

True breeding values are in the last column
In [182]: [uHatS1 uHatS2 uHatS3 uHatApy al

Out[182]: 7x5 Array{Float64,2}:
0.140752 0.140752 0.140752 0.128189 -0.25
-0.94757  -0.94757 -0.94757 -0.948948 -0.94
1.08562 1.08562 1.08562 1.04031 1.12
-0.694411 -0.694411 -0.694411 -0.949783 -1.01
0.247757 0.247757 0.247757 0.278184 0.79
0.138051 0.138051 0.138051 0.0911944  0.18
1.08292 1.08292 1.08292 1.00315 1.55

The matrix G* that is inverted in the Apy algorithm now deviates subtantially from G.

In [179]: round(inv(iGApy) - G, 10)
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