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FFAR 0.1763 1.0005] 0.0049{ 2.9752] 0. 1611 1. 02565] -0.0120| 3.0287
4F AR 0. 0026 1.0310] —0.0324| 3.0125] 0.0176 1.0125] 0.0199] 2.9835
FFAR —0. 0867 0.9736] —0.0405| 3.0207] 0.0312 1.0184( 0.0243] 2.9716
55 AR 0.0219 0.9963| 0.0265) 3.0242] 0.0554 0.9865| —0.0087| 3.0332
FFAR —0. 0546 0.9465| 0.0192; 3.0329§ —0.0090 0.9326] -0.0078| 3.0269
6 A AR 0. 1929 0.9857(  0.0026 3.0480n 0.1721 0.9893| 0.0341] 3.0181
FFAR 0. 0399 1.0486] —0.0062( 3.1011f 0.0217 0.9373] 0.0222] 3.0349
7R AR 0.3277 0.9924| -0.0081] 3.0289) 0.3748 0.991| —0.0182| 3.0030
FFAR 0.1737 1.2143( -0.0213] 3.0861f 0.3412 1.0511| -0.0594] 3.0258
8 5 AR 0. 3555 0.9986{ —0.0178| 3.0151f 0.4731 1.0066| -0.0168| 2.9756
FFAR 0. 1267 1.1849| -0.0229f 3.0091] 0.4213 1.1225] -0.0544| 2.9854
95 AR -0. 2078 0.9936| 0.0241| 3.0302§ -0.2013 1. 0065 0.0225] 2.9804
FFAR -0. 1373 1.02563] 0.0108( 3.0292f -0.3664 1.0663| 0.0441| 2.9945
L0A AR -0. 1274 0.9980[ 0.0258| 3.0246] -0.0027 0.9832 0.0252] 3.0563
FFAR -0. 1134 0.9591| 0.0153] 3.0230f -0.0016 1.0002] 0.0175| 3.0598
L 1A AR 0.2125 0.9868{ —0.0051| 3.0405{ 0.2331 0.9833| -0.0090{ 3.0469
FFAR 0.1292 0.9680| -0.0181 3.0338“ 0. 1400 1.0108{ —0.0138| 3.0446
125 AR 0.2219 1. 0049 -0.0094 2.9920n 0. 1676 0.9952 —0.01563] 3.0036
FFAR 0.2287 1.0071] -0.0176| 2.9992f 0.1776 1. 0206 —0.0158] 2.9862
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Seasonal Autocorrelation Structure in Air Temperature Processes
and Weather Derivatives

Masatsugu Wakaura

Department of Statistical Science, The Graduate University for Advanced Studies,
4-6-7, Minami-Azabu, Minato-ku, Tokyo 106-8569, Japan
E-mail address : wakaura@ism.ac.jp

Abstract

Weather derivatives are contingent claims written on weather indices such as
temperature and can hedge the fluctuation of profits caused by the change in the
weather. The price of weather derivatives is determined by discounting the expected
payoff from them. Since the expected payoff is estimated by the outcome of the weather
index, it is necessary to build statistical models for the simulation of the probability
distribution of the index, and various models have been proposed. In this paper, the
seasonality of the autocorrelation in the anomalies of surface air temperature is shown
and a new model which represents the seasonality is applied. In the valuation of the
CDD/HDD temperature option, it is shown that the prices differ depending on the

seasonality.

Key words : weather derivatives, pricing, seasonal periodicity, time-varying coefficients

AR model, Fourier form
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