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Overview

For energy companies with significant trading operations, hedging and proprietary trading activities can require significant amounts of cash to post as margin.  In an environment of tight credit and waning investor sentiment, energy companies cannot rely on the debt and equity capital markets for easy access to the cash needed to support its trading operations.  The consequences for energy trading organizations that do not manage their collateral risk prudently in this economic environment can be severe, as the past several months have shown.  Significant, mismanaged increases in collateral requirements have resulted in credit downgrades, divestitures of trading operations, and, in a few severe instances, bankruptcy filings.  An appropriate, practical collateral at risk model can provide companies with a daily view of potential future collateral requirements based on their current trading book and future hedging scenarios.  This analysis can quantify when their trading operations could drain corporate cash reserves and exhaust available credit and, depending on their level of risk tolerance, compel them to take steps to mitigate this possibility through novation, the unwinding of trades, the reevaluation of their corporate hedging strategies, etc.  This paper establishes the framework for energy companies to calculate potential future collateral requirements associated with their trading arms.
This paper is organized as follows.  After a brief introduction, the second section reviews the contract basics of margining and the posting of collateral for exchanged-based and over-the-counter (OTC) energy trades.  The third section discusses a basic stochastic process for commodity price behavior and reviews methods for calibrating volatility parameters.  The fourth section details the mechanics of the collateral at risk calculation and a method for developing correlation parameters.  The final section concludes with a discussion of the practical implications of this model for energy companies concerned with managing their counterparty exposures and the limitations of this approach.
Methods

Review of the market mechanics of exchanged-based and OTC trades.  
The mathematical formulation for the collateral at risk calculation using a delta-normal value at risk (VaR) approach will be discussed.  A one factor model of the forward curve is discussed as well as the term structure of volatility and the implied terms structure of correlation.
Results

This paper provides energy companies with the methodological framework for implementing a collateral at risk system.  The results of this analysis can guide companies that are seeking collateral at risk models appropriate for their circumstances.
Conclusions

This paper provides a practical approach to calculating potential future collateral requirements, which can help companies optimize how much of their current liquidity position is put at risk.  But the delta-normal VaR approach does have its limitations, especially when it is applied to portfolios with a preponderance of options positions.  It can either over- or underestimate collateral at risk depending on the types of options held.  Energy companies with a significant number of options trades in their portfolios must trade off accuracy with computational tractability.
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