
Heterogeneity in Means and Variances 

 

  



Traditional Random Parameters Models: 

 

n n  +    β b   

 

We have some mean b and add an error term to account for possible 

heterogeneity (and assume a distribution for φn) 

 

Problem: 

 

 We are not sure how accurately our chosen distribution of φn 

can track the unobserved heterogeneity 

 

 What if the degree of unobserved heterogeneity is actually 

some function of explanatory variables? 
  



Heterogeneity in the means: 

 

We allow the mean of the parameter to be a function of explanatory 

variables so: 

 

n n n  +      β Zb   

 

where: 

 b is the mean parameter,  
 

 Zn is a vector of explanatory variables that influence the mean 

of βn,  
 

 Θ is a vector of estimable parameters, and  
 

 φn is a randomly distributed term that captures unobserved 

heterogeneity across crashes. 
  



Potential Problem: 

 

 We still might be limited because we inherently assume a 

common variance (one standard deviation) across the 

parameters. 

 

Possible Solution: 

 

 Allow the variance to be a function of explanatory variables 

as well. 

 

  



Heterogeneity in the means and variances: 

 

We allow the mean of the parameter to be a function of 

explanatory variables so: 

 

 kn kn kn kn kn kn kn 
 +  EXP       β Z ω Wb  

 

where: 

 

 Wkn is a vector of explanatory variables that captures 

heterogeneity in the standard deviation σkn  

 

 ωkn is the corresponding parameter vector, and  

 

 All other terms as previously defined,  
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