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The London and Houston Research groups have performed daily Value-At-Risk calculations on the bulk of the commodity positions held by Metall Gesellshaft -- Metals.   The results are:


	Date
	Total VaR

	26th July, 2000
	$4,170,000

	27th July, 2000
	$4,290,000

	28th July, 2000
	$4,488,000

	31st July, 2000
	$4,510,000



These numbers represent the aggregate Value-At-Risk based on a portfolio of 10 commodities:
· Aluminum 
· Copper
· Lead
· Nickel
· Silver
· Tin 
· Gold
· Copper Concentrate
· Zinc
· Cocoa

Project Timeline:

· Phase 1. Development of a standalone value-at-risk-system for most of the MG positions. Regular daily data capture and calculations by the Research Group. Completed.
· Phase 2. Transfer of the MG model into the standard Enron value-at-risk system. Validation of the positions and of the valuation models at MG. End of August 2000.
· Phase 3. Enhancement of models to capture risks specific to the MG positions. End of October 2000.
 

Caveats:

· Commodity positions are as reported to Enron by MG.  There has been no independent verification of the accuracy of these positions.
· Option positions are reported to Enron by MG on a delta equivalent basis.  No gamma correction terms are included as yet, however these are expected to be small. Enron has not yet validated the option pricing methodology; therefore the accuracy of the delta equivalent positions has not been verified.
· In addition to the 10 commodities listed above, MG has much smaller positions in other commodities, including
· Cobalt
· Palladium
· Cadmium
· Zinc Concentrate
· Lead Concentrate
While the majority of MG's exposure is expected to lie with the larger commodity positions listed above, it is nevertheless important to include these smaller positions because of the relatively higher price volatility inherent in these strategic metal commodities.
· The copper concentrate position was separated into an equivalent copper position and treatment charge/refining charge position.  (Copper concentrate, after treatment and refining, yields about 30% pure copper on a per ton basis).
· Historical data for some Gold, Silver, and Cocoa contract prices have yet to be collected.  Because of this, certain simplifying assumptions were employed in the Value-At-Risk calculation. 
· Historically, some metal prices have exhibited gapping behavior;  i.e. large price movements, both up- and downward, occurring over a short period of time. The present calculation does not attempt to model such price jumps; therefore the Value-At-Risk numbers presented above are expected to be lower than the true value at risk.  The error introduced by not including jumps is not expected to exceed 10% of the Value-At-Risk. Technical details of the Value-At-Risk methodology are discussed below.
· Enron Europe recently entered into an option contract on December 2000 copper with MG, but, according to MG, this position has yet to be included in the position reports used to calculate Value-At-Risk.  It is expected that this deal will increase MG's Value-At-Risk by about $500,000.
· Value-at-Risk approach does not capture in a satisfactory way certain risks inherent in the MG positions. We have to address the risk arising from different cash flow consequences of the underlying positions and hedges (a mismatch between cash flow consequences of the futures positions and the MG OTC contracts).


Future Directions:

· The Value-At-Risk reported here should be regarded as preliminary primarily because of the uncertain quality of data input into the calculation engine.  It is imperative to improve the MG Value-At-Risk reporting system, not only because our internal control requirements, but also for external reasons potentially as well.  For example, it will be critical to demonstrate a world class Value-At-Risk system to the SFA.
· Presently Value-At-Risk for MG is calculated in a spreadsheet environment.  Our goal is to integrate the MG business into the regular risk assessment and control process by August 31, 2000. This will require:
· Set up for regular and reliable price data feeds to the RAC system
· Set up for regular and reliable data feeds to the RAC system of all MG positions. Verification of MG booking procedures, pricing methodologies, and current positions would be part of this step.
· Once the MG reporting process has been automated, we will to work to improve accuracy of the calculations.  This will be accomplished by incorporating more realistic commodity price behavior (including jumps) into the simulation and by a more sophisticated treatment of correlations. We will also generalize the system to allow the user to easily perform in-depth back testing and scenario analysis.  Finally, the user will be able to divide the MG portfolio according to different legal entities and to perform individual Value-At-Risk calculations on these sub-groupings.


Value-At-Risk Methodology:

· The Value-At-Risk calculation is simulation based using a Heath-Jarrow-Morton methodology.  The procedure captures the correlated behavior of prices both along a commodity's forward curve as well as across commodities. This method is standard to Enron and is essentially identical to the process currently used to evaluate all of Enron's commodity positions. 
· Principal component analysis was performed for each of the commodities, excluding the Treatment Charge/Refining Charge  (TC/RC), using the most recent 120 days of price data. This analysis yielded the 5 largest factor loadings for use in the HJM model. Because of insufficient price data, a simpler one-factor model was used for TC/RC only.
· The volatility term structure for each commodity was estimated from 60 days of historical price data using an exponential weighting method to preferentially weight more recent data (Risk Metrics implementation, =0.94). The factors derived from the principal component analysis were then normalized to these volatilities. The TC/RC volatility was set at one half of the copper metal price volatility.
· Correlations across commodities were calculated using 60 days of spot price data and were used as the cross-commodity correlation for all maturities. Prices for TC/RC were assumed to have zero correlation with other commodities. 


Respect	Integrity	Communication	Excellence
Form 000-469-1 (7/92)

Your Personal Best Makes Enron Best	Communicate- Facts Are Friendly		Better, Faster, Simpler
Form 000-469-1 (5/92)
image1.png




