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1 CALCULATION OF DISCOUNT FACTORS

Discount factors are used for the calculation of forwards variation margin and in the production of forwards Risk Arrays and Composite Deltas for initial margin.

1.1 Annualised Interest Rates

A term structure of annualised interest rates, one for each currency, is received from the LME.  These are interpolated/extrapolated by LCH.Clearnet Ltd (LCH) to give annualised interest rates by currency for each calendar day.  The appropriate interest rate is then used as the basis for option pricing models ie a first Wednesday's rate for standard Traded Options and the rate corresponding to the maturity of the option for TAPOS.  They are also used to derive the discount factors.

1.1.1 Continuously Compounded Annualised Interest Rates

The annualised interest rates have to be continuously compounded annualised rates to be consistent with the formulas for options pricing and for discount factors.  Thus if RATE is the annualised rate and r is the continuously compounded annualised rate, then the natural logarithm of (1 + RATE) gives the value for r:




r
=
ln ( 1  +  RATE)


1.1.2 Discount Factors

The continuously compounded annualised interest rates are used to derive discount factors (denoted df) for each business date.  For a given business date we have




df
=  1/(ert)  =  e-rt
where 
r 
= continuously compounded annualised interest rate




t 
= time in years from current close of business to the given business date




e 
= the mathematical constant used to a minimum of 8 dps

Example
Let

r 





= 0.06




close of business = 1/2/10

 


prompt date 

= 19/8/11

  Then number of days from close of business is 567, and t = 567/365 = 1.553425

In this case,




df   =  e-(0.06*1.553425)



      =   0.911006  

The discount factor will be rounded to 6 decimal places.
DISCOUNT VARIATION MARGIN
1.2 Forward Contracts

The variation margin for forward contracts measures the potential profit or loss for each forward contract at the latest close of business.  For an LME contract this profit or loss is not immediately realised but becomes due on the prompt date of the contract.  Its value is therefore not its absolute amount, but the amount discounted by the interest return, which would be made if the money were immediately available.   

Thus for a contract (e.g. CAD) forwards variation margin for a given trade for a given prompt date is calculated as:



VM
=
(closing price - traded price) x net position x tick value x lot size

Where prices are in ticks.  Tick value and lot size is defined in the SPAN parameter files.  The variation margin values are rounded to the nearest 2 decimal places for all currencies except Japanese Yen, which are rounded to whole numbers.

The values at prompt date level are discounted to present value by multiplying by the discount factor for that prompt date.  If for example we had 30 sold lots in Copper Dollars for the 19/8/11 prompt date, then the discount factor is 0.911006 to 6 decimal places as shown in the previous section on discount factor calculation,

The discounted variation margins for each of the prompt dates in the portfolio are summed algebraically (i.e. with regard to positive and negative signs) to give a single discounted forward variation margin figure for that contract which could be positive or negative.  

Assuming prices as shown, the discounted variation margin for a short forwards position is a debit value as latest closing prices have gone up since the trade was done i.e. since the traded price:



[(240000 - 228163) x -30 x 0.25 x 1] x 0.911006 =  -$80,876.84 


to the nearest cent.  The lot size is 1 and tick value is $0.25.  Prices are in ticks.

The negative sign denotes a debit variation margin as a loss has been calculated i.e. margin would be required.  Variation margins for other prompts would be worked out in similar fashion, and the overall discounted variation margin would be the sum of these values.

1.2.1 Sign Convention

Variation margin losses (debits) are represented as negative numbers and gains (credits) as positive.  

Note that SPAN sign convention is the opposite, to be consistent with the operation of SPAN around the world i.e. value losses are positive numbers and gains are negative.

1.3 Options

Variation margin for options contracts is NOT discounted, as options are premium paid up front; the variation margin is based on the value of the option at the latest close of business.

Thus for a given contract (e.g. CAD) for an option on a given prompt date, option variation margin   =  option closing price in ticks x net position x tick value x lot size.

The variation margins for all options strikes on a particular prompt date are summed algebraically to give the options variation margin for that prompt date.  

	Note:  TAPO variation margin

This is calculated in the same way as standard options, the TAPO variation margins for individual strikes being summed for each TAPO maturity date. 


A negative results indicates a debit variation margin for forwards or any class of option.

COMBINED CONTRACT VARIATION MARGIN

The variation margin for a combined contract is the algebraic sum of all the variation margins calculated for the combined contract.  Thus the variation margin for forwards (based on discounting rules), standard options and TAPOS for each contract (e.g. CAD, CAE, CAY and CAS) are summed after being converted separately to the Margin Currency by the day's foreign exchange rates.  Note that currency shifts are not employed in variation margin calculation.  A single figure for the combined contract variation margin is therefore calculated which is offset with initial margin as described below.

	Note that positive and negative variation margins are added algebraically i.e. debits and credits offset each other.  If the final result for a combined contract is a positive number, then this represents a credit variation margin.  If it is negative, then the variation margin is a debit.


NET MARGIN

Variation margin credits are offsettable against variation margin debits and initial margins for different LME combined contracts.  This means that option credit variation margin needs to be reduced by an amount calculated as initial margin to avoid the granting of too large a credit i.e. similar to discounting collateral. 

The net margin for a single combined contract is the net of the combined contract's variation margin and initial margin, in the margin currency i.e. US Dollars.  In the sign convention used here, negative variation margins represent debits i.e. losses and should be added to initial margins, which are by definition always, debits.

Positive variation margins are credits and will offset initial margins.  Hence a naked long call option will require no cover because the variation margin will be a credit and will always be at least an equal offsetting value to the initial margin. 

These results for net margins are therefore equivalent to assigning a negative sign to a combined contract’s initial margin (which is calculated in SPAN as a positive value), so that all debits are denoted as negative, and all credits are denoted as positive, for the purpose of net margin calculation. 
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