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Abstract
The process of inferring the genetic worth of animals and plants in the context of artificial selection (genetic improvement) programs can be casted as one of prediction of yet-to-be observed outcomes. For example, a battery of molecular markers together with phenotypes of interest (i.e., measurements on some target trait) is used to build a prediction equation, and the latter is employed to predict the future performance of a set of candidates for selection (e.g., artificial insemination bulls or crossbred performance in maize), conditionally on the realized values of the markers. Typically all one has at hand is a single data set; however, some measure of uncertainty is needed to explore the amount of variability to be expected if the process were to be repeated over and over. The presentation will illustrate how resampling procedures can be used to estimate the distribution of prediction errors, to compare alternative prediction models ( prediction machines), to improve the accuracy of predictions and to remove their bias, if any. The procedures discussed can also be applied to personalized human medicine, where diagnosis of diseases and on their progression and outcomes of interventions can be now predicted using a potentially enormous numbers of biomarkers.
