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Motivation

Soares-Souza, G., Borda, V., Kehdy, F. et al. Admixture, Genetics and Complex Diseases in Latin 
Americans and US Hispanics. Curr Genet Med Rep 6, 208–223 (2018)
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Model and Data Generation

• P ∈ Rm × k , pij ∈ [0,1]

• Q ∈ Rn × k , qij ≥ 0, ∑j qij = 1

• π = PQT

• The coancestry matrix of P should 
equal the coancestry of the 
ancestral/intermediate 
subpopulations, Psi.
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fastStructure :
Variational Bayesian 
framework

Admixture:
Model-based ancestry 
estimation

sNMF: 
NMF and least-squares 
optimization

ALStructure:
PCA based method

Performance of existing 
approaches

Independent ancestral populations

• 1000 individuals 
• 100, 000 loci
• 3 populations 
• FST = 0.3



Performance of existing 
approaches

Correlated ancestral populations
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optimization
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Optimization

F = ||QΨQT − Θ||2

• Multiple minima problem, 

• Factorization is not unique. 

Q´=QR

Ψ´=R-1Ψ(R-1)T

Θ = QΨQT
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Memetic Algorithm

• 1000 individuals, 
• 100, 000 loci, and 
• 3 subpopulations

Independent
ancestral 

populations

Correlated
ancestral 

populations



6.7 million high-frequency
SNPs

347 individuals

Hispanic individuals in the 1000 
Genomes Project 

Admixture

Memetic 
Algorithm



• First likelihood free approach to jointly estimate admixture and kinship 
between ancestral subpopulations without bias.

• Estimated from a kinship matrix only.

• Not dependent on the number of loci, therefore run time is only 
dependent on the number of individuals and populations.

Conclusion and Next steps
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