
Additional file 2 – Sampling error of allele frequency estimation 

Methods 

The sampling variance of the estimate of allele frequency (p) can be calculated as  

𝑣𝑣𝑣𝑣𝑣𝑣(𝑝𝑝) =
𝑝𝑝 ∗ (1 − 𝑝𝑝)

2𝑁𝑁
 

where p and (1-p) are the observed allele frequency at one diploid marker and N is the number 

of individuals in the population from which we estimated the allele frequency p. Such 

estimate was calculated independently for each of the 15,871,933 variants used in the scenario 

1+. For each variant we randomly sampled, 100 times, a simulated allele frequency from a 

Normal distribution N(μ,𝜎𝜎) with a mean μ = p and a standard deviation 𝜎𝜎 = �𝑣𝑣𝑣𝑣𝑣𝑣(𝑝𝑝), for the 

15,871,933 variants. Thereafter these allele frequencies were used to compute estimated 

relationships using the Yang method [1], with a minor allele frequency restriction at 1% 

(scenario 1+). So, variants that had a sampled MAF below 1% were not included. Finally, we 

compared the estimated relationships from the observed allele frequencies with the ones from 

the simulated allele frequencies by calculating correlation coefficients using R [2].  

Results 

Correlations between estimated relationships from the observed allele frequencies and 

estimated relationships from the simulated allele frequencies ranged from 0.999810 to 

0.999813 with an average of 0.999812.  
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