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Introduction

Early-life prediction of milk yield 1s a key innovation 1n dairy herd management.
Machine learning (ML), especially when leveraging genomic breeding values (EBV)
and phenotypic traits, offers new tools to forecast performance before first lactation.
This study validates and expands a previously developed neural network model to
predict 305-day milk yield using only early-life data.

Figure 1 - Predicted lactation curves for baseline and simulated calving month shifts (2, 74 months),
compared to observed production.
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- Model: Feed-forward neural network with one
hidden layer trained on 502 cows, using gEBYV,
parity, days in milk, age at calving, and month of
calving.

. Validation Set: 252 lactation curves from
genetically related cows not seen during training.

- Simulations: alteration of calving month and age

(2 and =4 months) to evaluate impact on total

milk yield.
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« This study demonstrates that a feed-forward

neural network trained on early-life data can

accurately predict 305-day milk yield in dairy

COW

 Validation results (MAE = 4.80 kg) slightly
outperform simulated data (MAE = 5.08 kg),
showing strong generalization.

« These results highlight the value of machine

learning for early selection and improved herd

management decisions
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animal, grouped by age at calving (a), month
of lactation start (b), and gEBV (c) class. The
black line indicates the mean trend across

groups.
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