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Overview

Two major changes in the world natural gas markets have been emphasized in the last decade: (1) an increase in the level and
volatility of regional natural gas prices, and (2) a continuous reduction in costs for liquefaction, shipping, and regasification of
LNG. These observations have followed an extensive discussion on potential returns from short-term trading of LNG in the spot
market, and potentially fostering integration of geographically sparse regional gas markets. Naturally, returns and risks to such
short-term trading, as opposed to conventional models of LNG trading through a long-term supply/purchase arrangement, depend
on the stochastic properties of regional gas prices and crude oil prices to which the LNG prices are often linked under long-term
supply arrangements. While the literature on the stochastic properties of energy commodities has been growing, their implications
for returns and risks to short-term LNG trading have rarely been drawn. This paper examines the stochastic properties of US
natural gas and crude oil prices and considers their implications for the returns and risks to spot LNG trading in the Asia-pacific
region.

Methods

| estimate the models of commodity price dynamics using the daily spot price data from the Henry Hub (HH) natural gas and Brent
crude oil. The model decomposes daily price changes into the two components: (i) deterministic or seasonal price movement and
(ii) stochastic movement, and specify each of these two components by flexible, non-parametric functions. The depicted portrait
of natural gas and crude oil prices are then used to quantify the expected returns to a flexible LNG supply for spot trading and its
variance through Monte Carlo simulations.

Results

The estimated models of price dynamics of the two commodities indicate that the HH natural gas price exhibits strong seasonal
patterns, with both mean and variance peaking in winter high-demand season (seven times higher than early summer). In contrast,
mean and variance of the spot crude oil price is relative flat throughout the year. Crude oil price volatility exhibits a similar
seasonal pattern but by a magnitude much smaller than that of the HH natural gas price. After controlling for such seasonality in
mean and variance, the two prices exhibit only moderate correlation. The difference in the seasonality of two mean prices and
high winter volatility of natural gas price implies positive expected returns from arbitraging spatial price differences between Asia
and the US. Although these returns are highly volatile, a volatility increment, from the case where the producer supplies under
long-term forward contract with the price linked to the spot price of crude oil, is only moderate, as shown through the simulation.
Besides, while option to choose from multiple regional markets increases the volatility of revenue from short-tem trading overall,
it reduces the downside risk substantially, with the revenue exceeding the revenue from forward sales in more than 90% of time.

Conclusions

A positive return from the short-term LNG trading with reasonably low incremental price risk will provide an incentive to LNG
producers in Asia-Pacific region to shift from conventional long-term supply arrangement to short-term trading.
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