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Conditional posterior densities BSSVS model 
The conditional posterior density of α𝑗𝑗  is: 

𝑁𝑁 �α𝚥𝚥� ;  
ω𝑗𝑗σ�𝑒𝑒2

𝐱𝐱𝑗𝑗′𝑫𝑫−𝟏𝟏𝐱𝐱𝑗𝑗 + 𝜆𝜆𝑗𝑗
� 

where α𝚥𝚥�  is the conditional mean of the allele substitution effect at locus j, 𝜆𝜆𝑗𝑗 = ω𝑗𝑗σ�𝑒𝑒2

σ�α2
 , where 

ω𝑗𝑗 = 1 (if 𝐼𝐼𝑗𝑗 = 1) or ω𝑗𝑗 = 100 (if 𝐼𝐼𝑗𝑗 = 0). The conditional posterior density of σα2  was: 

σα2 |α ~ χ−2(𝜈𝜈𝛼𝛼 + 𝑛𝑛, Sα2 + 𝛚𝛚′𝛂𝛂�2), where 𝛂𝛂�2 is a vector of squares of the current estimates of 

the allele substitution effects of all loci, that is weighted by vector 𝛚𝛚. The conditional 

posterior distribution of Ij was: 

Pr�𝐼𝐼𝑗𝑗 = 1� =
f(𝑟𝑟𝑗𝑗|𝐼𝐼𝑗𝑗 = 1)(1 − 𝜋𝜋)

f�𝑟𝑟𝑗𝑗�𝐼𝐼𝑗𝑗 = 0�𝜋𝜋 + f(𝑟𝑟𝑗𝑗|𝐼𝐼𝑗𝑗 = 1)(1− 𝜋𝜋)
 

where 𝑟𝑟𝑗𝑗 = 𝐱𝐱𝑗𝑗′𝐃𝐃−𝟏𝟏𝐲𝐲∗ + 𝐱𝐱𝑗𝑗′𝐃𝐃−𝟏𝟏𝐱𝐱𝑗𝑗α�𝑗𝑗 where 𝐲𝐲∗ are the conditional DRPs (i.e. for each SNP 𝐲𝐲 

minus the sum of the estimated SNP effects of the other SNPs), and 𝑓𝑓(𝑟𝑟𝑗𝑗|𝐼𝐼𝑗𝑗 = δ) is the 

probability density function, giving the probability that 𝐼𝐼𝑗𝑗 = 0(𝛿𝛿 = 0) or 𝐼𝐼𝑗𝑗 = 1(𝛿𝛿 = 1), and 

is proportional to 1
√𝑣𝑣

e−
𝑟𝑟𝑗𝑗
2

2𝑣𝑣, where 𝑣𝑣 = �𝐱𝐱𝑗𝑗′𝐃𝐃−𝟏𝟏𝐱𝐱𝑗𝑗�
2 σ𝛼𝛼𝑗𝑗

2

ω𝑗𝑗
+ 𝐱𝐱𝑗𝑗′𝐃𝐃−𝟏𝟏𝐱𝐱𝑗𝑗σ𝑒𝑒2. The conditional posterior 

density of σ𝑢𝑢2  and σ𝑒𝑒2 were inverse-χ2 distributions, respectively σ𝑢𝑢2 |𝑢𝑢 ~ χ−2(𝑚𝑚− 2,𝐮𝐮′𝐀𝐀−𝟏𝟏𝐮𝐮) 

and σ𝑒𝑒2|𝑒𝑒 ~ χ−2(𝑚𝑚− 2, 𝐞𝐞′𝐃𝐃−𝟏𝟏𝐞𝐞), where 𝑚𝑚 is the number of animals in the pedigree. 
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