TECHNICAL DOCUMENTATION FOR HISTORICAL VOLATILITY

· For any time series x of n terms, the Exponentially Weighted Moving Average (EWMA) is defined as 

     =  (x t + x t –1 + x t –2…………+ n-1x t –n+1)/( 1 + n-1)        Eq.1
We are interested in volatilities, so the appropriate x is rt 2 (rt is the daily return at time t =   ln(Ft/Ft-1, and we  will also make the code flexible to include the average daily return), where Ft is the Forward price of a particular contract, t denotes today. )  is the decay factor to weight the x’s.  

· Risk Metrics suggests

                                                       (for daily returns)

            
Eq.2

· For n, the idea is to use 60.  The half-life of a .94 EWMA is about 30 days. 

· The actual annualized volatility (for a maturity-T contract) is
                                                     t,T = sqrt(365.25)* sqrt(Eq. 1)


Eq.3

· Risk-Metrics makes the assumption that the denominator in Eq. 1 can be represented by (1 - which is only true for n going to infinity.  With such an assumption, the annualized volatilities on a daily basis can be written as
                                              t,T =  sqrt[t-1,T rt2 * (365.25)]               Eq. 4                                 

       which makes the IT implementation a little easier.

· These historical volatilities are used as inputs into program for the forward-forward volatilities.  

