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Abstract: 

 Data-driven modelling with intelligent algorithms for the improvement of dairy breeding programs has been receiving in-
creasing attention. In this thesis, dimensionality-reduction methods and machine learning (ML) algorithms were applied in two 
sets of traits within the dairy industry: conformation and fertility. Firstly, multiple polynomial regression and principal component 
analyses were used to assess the association of 26 conformation traits with the Pro$ selection index, providing information to 
guide the dairy industry on which traits are more important from a monetary standpoint and which could likely be removed from 
genetic evaluation or recording programs. Secondly, a flexible and robust methodology to vectorize any text-based Breeding Pro-
tocol Descriptions (BPD) and develop ML classification models to identify Timed Artificial Insemination (TAI) protocols was devel-
oped. Timed Artificial Insemination masks an animal’s true fertility performance, reducing the accuracy of genetic evaluations for 
fertility traits. Mitigating this potential bias is challenging since there is a lack of specificity and uniformity in the recording of BPD 
by dairy farmers. Correct identification of TAI protocols would open the opportunity for unbiased genetic evaluation of animals 
based on their natural fertility. Lastly, in a third study, decision tree-based algorithms were applied to correctly determine the 
outcome of historical insemination records as open, pregnant, or aborted. The Canadian Data Exchange System currently stores 
insemination records performed by artificial insemination technicians, but those do not include the insemination outcome (IO), 
which is recorded on the farmers’ herd management software. Therefore, researchers and geneticists do not have access to IO on 
a national scale for fertility research and genetic evaluations. Therefore, classification models proposed could have a positive im-
pact on the dairy industry by using high performance predictions of IO to broaden the opportunity for new fertility research and 
genetic evaluations. Altogether, this thesis leveraged data-driven algorithms to provide the dairy industry with understanding on 
the monetary importance of individual conformation traits, a robust methodology to identify breedings that used hormonal syn-
chronization protocols, and models to correctly determine the outcome of historical insemination records for use in breeding pro-
grams. 

PhD. Defence 

Applications of data-driven algorithms for breeding programs in the dairy industry 

 
 

Lucas Alcantara 


