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Overview

This study identifies optimal strategies to hedge against oil spot price movements using alternative futures contracts as hedging instruments. To date, such an assessment has not been undertaken and this study makes a valuable contribution to the literature. Historically, Saudi oil exports to the US were priced against the West Texas Intermediate (WTI) spot price. Since 2010, Saudi oil exports to the US have been priced against the Argus Sour Crude Index (ASCI), which is an average price of three oils produced in the Gulf of Mexico. These events have contributed to a debate on whether or not the NYMEX futures contract is an optimal hedging instrument for non-US domestic crude oils. This debate originated with the widening differential between the WTI and other major oil prices such as Brent, a phenomenon attributable to pipeline capacity and management issues in the US. With these considerations in mind, we construct several portfolios using daily data for the period 2000-2016. Portfolio returns are calculated from the sum of the spot price return (WTI, ASCI or Brent) and return(s) on one or a combination of futures prices (WTI, Brent or both), each multiplied by its corresponding hedge ratio. For the identification of relevant near-month contracts, futures data are spliced using an algorithm that takes into account trading volume and open interest. To estimate optimal hedge ratios that minimise the variance of portfolio returns at each point in time, we employ a state-space method that allows for time-varying hedge ratios. The relative performance of single-futures-contract portfolios is evaluated using the objective function and variance reduction tests. For two-futures-contract portfolios, which by construction have a lower portfolio return variance, we propose a relative efficiency measure of the reduction of portfolio return variance per futures contract as a comparison tool.

Methods

Time series econometrics, employing time varying hedge ratios applied to daily spot and futures prices. We develop both single futures hedge and two-future portfolio hedge structures and test these against variance reduction measures to detect hedging superiority. Data employed include spot prices for WTI, Brent, and ASCI, and futures prices for NYMEX light sweet crude oil and ICE Brent.
Results

We find that local futures contracts tend to be superior hedging instruments for local crude oils. That is, WTI is best hedged using the NYMEX light sweet crude oil futures contract, and Brent is best hedged using the ICE Brent futures contract. For the 2000-2009 period when Saudi crude oil was priced against WTI, the best hedging instrument would have been the NYMEX contract. For ASCI, against which Saudi crude oils have been prices since 2010, a superior hedge includes both NYMEX and ICE futures. However, toward the end of the studied period, the roll of the ICE Brent futures contract virtually disappears. From around 2011, WTI appears to dominate as the superior hedging instrument for ASCI returns volatility, and hence it would have been the superior instrument for hedging Saudi crude oil imports to the US.
Conclusions

Those parties importing Saudi crude oils, which are priced against WTI from 2000-2010 and against ASCI from 2010 to present, will be best served by employing NYMEX light sweet crude oil futures rather than ICE Brent futures. While there was a transition in the relative rolls of the NYMEX versus the ICE contracts over the period when the ASCI is the benchmark, by the end of the studied period the roll of the ICE contract had virtually disappeared.
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