Accuracy for replacement queens
In this appendix, we derive our formula (16) for the accuracy of the replacement queens in year 8.
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This is close to the accuracy of replacement queens developed by Brascamp and Bijma [27]. Formula (10) in [27] states
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where  is the diagonal entry of the numerator relationship matrix for a particular worker group. An unnumbered formula before formula (10) in [27]
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where  is the standard deviation of the true breeding value of a single worker from year 8, which equals
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where  is the standard deviation of the true breeding value of the corresponding replacement queen. Because these queens were not simulated, we approximate:
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This is reasonable, because the replacement queens are the unselected offspring of queens from year 8. In summary we have
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