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Mult-rate brownian motion 

• This model permits multiple rates of Brownian 
evolution on the phylogeny. 

• First developed by O’Meara et al. (2006). 







Multi-optimum OU 

• Model permits multiple adaptive optima (θ) in 
different parts of the tree. 

• First developed by Butler & King (2004). 









Multi-optimum OU 

• Model permits multiple adaptive optima (θ) in 
different parts of the tree. 

• First developed by Butler & King (2004). 
• Subsequently Beaulieu et al. (2012) proposed 

a model in which all three parameters of an 
OU process (θ, α, and σ2) could vary among 
clades or edges. 





Multivariate, multi-regime  
Brownian motion 

• Multivariate evolution also involves non-
diagonal elements (covariances) of the 
evolutionary process. 

• Revell & Collar (2009) developed an approach 
to permit different evolutionary correlations 
in different parts of the tree. 







Multivariate, multi-regime  
Brownian motion 

• Multivariate evolution also involves non-
diagonal elements (covariances) of the 
evolutionary process. 

• Revell & Collar (2009) developed an approach 
to permit different evolutionary correlations 
in different parts of the tree. 

• This approach could theoretically be extended 
to OU models; however this would involve a 
rapid growth in the number of parameters. 
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