Why “Analytical VAR” can not be straight forwardly applied to non-normally distributed underlyings.


The idea of Analytical VAR is that if
,							(1)
where j are independent normal variables then characteristic function for :

 can be easily computed by using the equation below:
						(2)
Last equation is based on the fact that expectation of a product of independent variables is equal to the product of expectations. Equation (2) allows us to reduce original problem to a number of on-dimensional problems in a special case of normal distributions.

In order to reduce  to the form (1) above when underlying prices are correlated we have to go through two Jacobi decompositions. As a result, random variables j in (1) will be equal to linear combinations of independent underlying random factors. Under assumption of normality of underlyings we can prove that j are independent. When assumption of normality brakes, j are not independent any more, although they have 0 correlations. 
For example, if 1 and 2 are identical independent variables arbitrary distributed and 
,
then it is easy to show that  does not have to be equal to .
----------------------------------------------------------------------------------------------------
Let’s show that. If, in fact,  is equal to  then

which means that 
							(3)
Last equation holds for normal variables but will not hold for distributions coming from jump-diffusion process.
Suppose that 1 and 2 have probability density function f(x):


Then 
 
and 

Thus,  (3) will look as follows:

The last equality does not hold.

-----------------------------------------------------------------------------------------------------------------------

Additional comment: If log-returns of prices are not normal then it is unclear how to re-write  as a linear combination of independent non-normal variables and what distribution these underlying variables would have. Naveen did not try to address this problem. Instead he uses the same linear combination of independent variables (coming from Jacobi decomposition) as we would do for log-normally distributed prices. 

 

