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Dynamic Hedging Effectiveness of Carbon Emissions Under the Convenience Yield
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Abstract: Stochastic price change of carbon emissions directly determines drastic investment risks of assets portfolio, and
affects portfolio policy between spot and futures of carbon emissions. Based on term structure of the commodity futures price, the
paper proposes a newly estimating method to determine dynamic hedge ratios and hedging effectiveness under the stochastic conve-
nience yields. Dynamic hedge ratios exhibit close correlation with the parameters of volatility, covariance and correlation both spot
and convenience yields, the time to maturity, the mean-reverting speed of convenience yields. Market participants can establish
dynamic hedge ratios using the term structure parameters of carbon emissions price, real-timely optimize and adjust portfolio size
between spot and futures with different maturities for carbon emissions. Compared with unhedged effectiveness of carbon emissions
assets, hedging returns variance of carbon emissions assets exhibit a significantly inclining trend using dynamic two—factor hedge
ratios, and then achieve better hedging effectiveness. In order to reduce market risks induced by drastic volatility of spot price of
carbon emissions, market participants can optimize and adjust hedging ratios between spot and future using historical information
of convenience yields, estimate optimal hedge ratios and effectively avoid investment risk of spot assets of carbon emissions, and
then achieve best investment revenues of assets portfolio.
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