Appendix A: Conditional distribution of EBVs
Let  denote the true breeding value of an animal, and let  denote its estimated breeding value, which are both normally distributed with mean 0. We assume that . The correlation between true and estimated breeding value equals

where , and . The 2-vector  has a bivariate normal distribution. From the properties of jointly normal random variables, it follows that the conditional distribution of   given  is normal with mean

and variance


Appendix B: Variance of an SNP-effect estimate
We consider a biallelic SNP with alleles 0 and 1. Let  denote the vector with observations, and let ,  and  be the average trait values of animals with genotypes 00, 01, and 11, respectively. We consider the simple estimator

for the additive effect  of the SNP, where  is the allele frequency of allele 1. The estimator is unbiased for the linear regression model , where  is the allele content of animal .  That is,

For a population in Hardy-Weinberg equilibrium, the variance of the estimator is

This estimator was only considered because its variance could easily be computed. In practice, other estimators are preferred.

