
Bayesian prior 
The prior can be decomposed into 
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where θ-a,ε,G includes all parameters with the exception of a, ε and G. 

The priors for the additive genetic and environmental contributions are given by multivariate normal 

distributions: 
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where t and u sum over trait type (i.e. g, f and r) and m and n sum over all Ntotal individuals. The 3×3 

covariance matrices Ω and Ψ describe not only the overall magnitude of the additive genetic and 

environmental contributions, but also any potential correlations between these traits. The known 

relationship matrix A (determined either by a pedigree or through a genomic relationship matrix) 

determines trait correlations between individuals. 

Finally, the prior for the group effects is given by 
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where the product z goes over all contact groups and cz represents the group-based fractional 

deviation in transmission rate (see Eq.(1)), which is assumed to be independent between groups and 

normally distributed with standard deviation σc. 

In this study the prior for θ-a,ε,c (which can be modified in SIRE 2.0 if necessary) is largely 

uninformative but does place upper and lower bounds on many of the key parameters to stop them 

straying into biologically unrealistic values: 
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