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ABSTRACT

In present the weather has very variation and non-predictable one of reason is Global Warming that
affect to the mean of daily temperature rising. It has an enormous impact on business running therefore the weather
derivatives (HDD/CDD Option) is financial instrument for hedging that risk. The main objective of this study is to
find a pricing model for weather derivatives with payouts depending on temperature (HDD/CDD Option).

This study using the temperature modelling of Ornstein-Uhlenbeck and Dornier & Queruel and daily
mean temperature of 120 Stations from Thai Meteorological Department (since 1/1/2013 to 12/31/2018) to
approximation the temperature modelling parameters. Then, numerical pricing of HDD/CDD Option for each
month using approximation formula as well as Monte Carlo Simulations.

Due to present, Thailand doesn’t have the weather derivative market cause the standard of temperature
reference level haven’t determined and can’t observed a market price of risk on the market. Thus, this study has
analyzed the sensitivity of temperature reference level and Market Price of Risk values as well.

This study shows that the prices from Monte Carlo Simulation move in closely the value
of approximation formula with the error are between less than 1% to 4% on 20000 rounds. Also, when has changed
the value between 1000 to 80000 rounds shows that the error will be decreasing as fast as exponential in 1000-
10000 rounds meanwhile the time of calculation will be increasing as linearity. Conclusion, Monte Carlo
Simulation can be efficient pricing the HDD/CDD Option based on round of simulation, perhaps the appropriate
rounds shall be more than 10000 rounds.

The temperature reference level analysis shows that for the Monte Carlo Simulation and
Approximation formula can be comparison each other, probably need to determine the appropriate values by

monthly temperature historical data. It is found that HDD option pricing in January, the reference level shall be
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more than 29 Celsius meanwhile for CDD Option pricing in same month shall be less than 22 Celsius. For the
market price of risk is too difficult to determine on market has no trade the weather derivatives. However, it shows

that the prices have related with the market price of risk as the same direction.
Keywords: Weather Derivative, HDD Option, CDD Option, Monte Carlo Simulation, Market Price of Risk.
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Density of daily temperature differences
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Anszuna | 27.24549 | 0.000255 | 1.981976 | -4.31898 | 0.021686

@

, , - P Y o 2d X
dumstszanammnimesves o lanadwsiiiuaail

M JAN FEB | MAR | APR [ MAY | JUN | JUL | AUG [ SEP | OCT | NOV | DEC
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A13799 4.5.1 yafA1YDI HDD Option Tuu@aziAou tagAInuAanaIa o saIuIai 20000 501

Period Index T.Ref Strike FM.Call FM.Put MC.Call MC.Put ErrCall ErPut
lanuary HOO 33 175 57.87 0 5743 0 -0.0076 NalN
February HOD 33 147 51.3% 0 45922 0 -0.0422 NahN
March HOD 33 105 4535 0 44 .12 0 -0.0275 MNalN
April HODD 33 75 4349 0 47.84 0 -0.0134 Nal
May HOD 33 g9 4760 0O 4851 0 0.0191 NaN
June HOO 33 a0 5645 0 57.02 0 0.0101 NaN
July HOD 33 118 4993 0 48576 0 -0.0234 NaN
August HDD 33 114 3564 0O 40.32 0 0.0172 NaN
September HDD 33 103 4363 0 44.5% 0 0.0173 NaN
October HOO 33 127 4663 0 4549 0 0.0399 NaN
November HDD 33 153 4574 0 4530 0 -0.0096 NahN
December HDD 33 213 4890 0 45956 0 0.0135 NaN

15197 4.5.2 yaA1¥89 CDD Option TuuAazIADY HAZAIAUAANAIA AI8NTAIUIVH 20000 501

Period Index T.Ref Strike FM.Call FM.Put MC.Call MC.Put Err.Call ErrPut

lanuary coD 1& 290 0 5787 0 5742 MNaN -0.007E
February coD 1& 275 0 5139 0 4832 NaN -0.0403
March coD 18 360 O 4538 0 44 11 MaM -0.0280
April coD 1& 375 0 4549 0 4784 MNaM -0.0134
May coD 1& 376 0 4760 0O 4549 MNaM 0.0157
June coD 1& 370 0 5645 0 57.02 MNaN 0.0101
July coD 1& 347 0 4993 0 4575 MNaN -0.0240
August coD 18 351 0O 3964 O 40.37 MNaM 0.0154
September CDD 18 347 0O 4383 0 44 55 MNaM 0.0171
October coD 1& 338 0 4663 0 4552 MNaM 0.0405
Movember CDD 1& 297 0 4574 0 45.26 MNaM -0.0105
December CDD 1& 252 0 4590 0 49 60 NaN 0.0143
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