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RESUMO

Artificial neural network (ANN) is a non-parametric tool that has been used
for prediction of genomic estimated breeding values (GEBVs). However,
ANNs demand high computational costs to fit the prediction models, which
may limit the use of this methodology. The purpose of this study is to
present a two-step genomic prediction approach. In the first step, an
indirect marker selection was performed by boosting by selecting 5% and
20% of the most important markers. After that, in the second step, the
selected markers were used as input variables in the ANN model. The
results obtained were compared with ANN without marker selection. The
ANN topology used was two hidden layers with a number of neurons
ranging from one to 20, with a logistic activation function and considering
the backpropagation algorithm. The data were simulated considering the
mean dominance degree equal to zero and genetic architecture with 100
QTLs controlling the trait and heritability 0.2. To evaluate the fit, a 5-fold
cross-validation was performed, with 800 observations used for training
and 200 observations for validation. Marker selection was performed in
each training set. The highest accuracy (0.98±0.00) was observed when
indirect selection of the top 5% markers was performed, followed by
selecting the top 20% markers (0.96±0.00) and the network without
marker selection (0.85±0.00). This is partly due to the reduction of the
search space which optimizes the learning process and improves the
model's predictive ability. The processing time ranged from 3.55s to
38.59s for prediction for the fit by selecting the top 5% markers and for
the ANN without prior marker selection, respectively. The marker
selection generated a sparse set of markers covering a large part of the
genome. The results obtained suggest that boosting is an efficient
methodology for marker selection and the two-step prediction model
stood out as an alternative to solve the problem of the high computational
cost of ANNs.
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