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Topics

• Genomic Relationship Likelihood (GRL)
• Iterative training on the evaluation dataset
• Simulation experiment

• Comparison with Colony2 (likelihood-based)
• Using GRL assignments to train an exclusion- 

based method
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Genomic Relationship Likelihood (GRL)

• Trio assignment (child with unknown parents, 
candidate mother and candidate father)

• Uses genomic relationships
• VanRaden’s (2008)* Method 1 

• Separate nominator and denominator

*VanRaden P.M., Efficient methods to compute genomic predictions, J Dairy 
Sci. 91 (2008) 4414-4423
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Genomic relationships - Logic
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are the 
true parents of “o”

*Falconer D.S., Mackay T.F.C., Introduction to quantitative 
genetics, 4th ed. edn., Longman, Harlow, 1996 / Malécot G., 
Les mathématiques de l'hérédité, Masson, Paris,, 1948



Normal 
assumption for 

residuals:
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Assigning trios
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Training
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Simulation

• QMSim* used for simulation of genotypes

• ~54k SNP markers

• 1,000 offspring with parents and 1,000 
offspring without parents present

• Added genotype error and call rate variance

• Repeated 50 times

8
*Sargolzaei M., Schenkel F.S., QMSim: a large-scale genome 
simulator for livestock, Bioinformatics. 25 (2009) 680-681



GRL – simulated data
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Colony2 – simulated data
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Using GRL to train Exclusion-based 
method
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(GRL-trained) Exclusion method – 
simulated data

12Norwegian University of 
Life Sciences



Conclusions
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Thank you for listening!
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