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Pricing of Weather Derivatives Based on Trend Prediction
and Their Hedge Effect on Business Risks

Yuji Yamada', Manami Iida? and Hiroe Tsubaki'

LGraduate School of Business Science, University of Tsukuba, Tokyo
2International Operations, Nikko Citigroup Limited

Weather derivatives are contracts written on the basis of weather indices, which in
turn are variables whose values are constructed from weather data. This paper, focuses
on pricing of temperature-based weather derivatives, and demonstrate their hedge effect
on energy businesses.

First, we categorize and review several pricing models, and develop another pric-
ing method based on trend prediction. It is shown that the future price on the monthly
average temperature can be derived by fitting the generalized additive model with its
nonparametric trend and residuals. We also show that the same idea can be applied to
derivative contracts whose premiums are paid in advance when the contracts are carried
out. We then analyze the hedge effect of weather derivatives on energy businesses. The
historical simulation shows that the weather future is highly effective for hedging electric-
ity revenue when the revenue is proportional to the electricity sales in summer. Moreover,
we demonstrate an optimal revenue structure with respect to electricity sales when put
options are used. Finally, we perform a similar analysis based on gas sales data using
weather derivatives.

Key words: Weather derivatives, generalized additive models, hedge effect, risk management, mini-
mum variance hedge.



