Appendix A
Taylor approximation of mean and standard deviation of ratios

Consider random variables x and y, where y has support [0,∞]. Mean and standard deviation of  can be approximated by Taylor series expansion.
The first order Taylor expansion of  around  is

Better precision can be reached by using second-order expansion:

Let the finite mean of x and y be  and . Let us choose the expansion point to be . Using the property of mean that when a and b are constant, , the first order approximation of  is

Since  and 

We can get a more precise result by using a second-order approximation with the same expansion point:

where  and  are variances of x and y, respectively, while  is their covariance.
If  then



Therefore,

For approximating the standard deviation of the ratio we can use that

Using that 

Then using the first order Taylor expansion around 

If  then


Therefore


Appendix B
[bookmark: _GoBack]R function for calculating four alternative indices of relative variation
cv<-function(x, method=c("standard","lognorm","geometric","quartile"))
  {
  method<-match.arg(method)
  if (method=="standard") return(sd(x)/mean(x))
  if (method=="lognorm") return(sqrt(exp(var(log(x)))-1)) 
  if (method=="geometric") return(exp(sd(log(x)))-1)
  if (method=="quartile")  return(IQR(x)/sum(quantile(x,probs=c(0.25,0.75))))
  }
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