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Lets start with a MBV on animal i, mi, and its breeding value, ui. The first two moments
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Replace PEV/σ2
u with 1−R2

i where R2
i is the reliability of the BV for animal i,
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ûi

=
1−R2

i

(1− r2
gR

2
i )

m̂i +
1− r2

g

(1− r2
gR

2
i )

ûi
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The above assumes that ui and ûi are both set at a base of zero. This can be generalized to
having a base B for ui and ûi,
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Estimation of MBV base (M)
While the base adjustment to a breeding values is known, the base for the MBV needs to be

estimated. One approach is to estimate it as a fixed effect in a correlated trait analysis. Alter-
natively, assuming independence the base can be estimated from a sample of animals which have
both an EBV and an MBV. Letting b = σum/σ2
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Accounting for Inflation due to training
The previous derivations assumed that the MBV on animal i and the estimated breeding value

are conditionally independent given the breeding value. In practice, the same phenotypic informa-
tion is used to both train the MBV and predict the animal’s breeding value. The use of the same
phenotypic data can result in the loss of conditional independence. The loss of independence can
be modeled by introducing an inflation factor ∆ into the covariance matrix. The first two moments
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The variance of ũi is
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Derivation of the covariance between m̂i and ûi

Starting with the covariance matrix of ui and ûi,
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We can now write ûi and m̂i in terms of ui, ûi −R2
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