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Overview
Understanding the dynamics of crude oil price is important because dynamics determines the value of commodity-based contingent clams; thus, the dynamics is important for derivative valuation, hedging decisions, and decisions to investment of physical capital. However, existing researches about oil price is focused on fluctuation of crude oil price effect on macro economy mainly rather than do modeling dynamics itself. Recently, according to the widely used risk management techniques, it is emphasized that understanding crude oil dynamics and forecasts volatility of oil prices is essential. Cabedo and Moya (2003) compared estimate power of ARMA model using crude oil price data from 1992 to 1998. Sadorsky(2006) analyzed volatility of crude oil, gasoline, natural gas prices using TGARCH and GARCH model. Most of researches that explain movement of underlying asset with stochastic process are studied on financial area such as bond, charge rate and exchanges rate. 

The purpose of this paper is to find stochastic process models that can explain movements of oil prices better. This paper focused on three points. First, we use Dubai, Brent and WTI oil price data to compare whether stochastic process of oil price is shown difference according to trading area of crude oil. Second, we concern the structural changes of the dynamics of oil price depending on time period. Third, in each analysis, data was corrected by daily, weekly, monthly to examine the robustness of observation frequencies.

Methods
We examined the dynamics of crude oil price using CKLS stochastic process (Chan et al.) and Monte-Carlo option valuation method. GMM is used for estimation stochastic process. Stochastic process is specified by drift function and diffusion function. It is defined as a continuous process having a markov property. It is useful to modeling the underlying asset price to calculating some derivatives prices. CKLS. et. al. suggested generalized stochastic process that can estimating and comparing 8 stochastic processes at once with restriction of parameters that are applied widely in financing.  
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Table 1. Stochastic process models
Results
Major findings can summarize as follows: (1) CEV model is the most appropriate stochastic process for three kinds of oil price equally. (2) There is no difference in option values for three kinds of oil prices when event period is 1 year. However, option values differ in case of 5-year event period. These results imply that estimation of stochastic process is essential for real option evaluation as it has longer event period than financial option. (3) CEV model appeared with the most suitable stochastic process on total period (1988-2007) and latter term (1999-2007). However, CIR-SR model is most suitable stochastic process on earlier period (1988-1998). Such results imply that dynamics of oil price on earlier period display mean reverting, but there is no more mean reverting behavior on latter period, reflecting the uptrend of oil price increasing steadily for the last several years. (4) Also, we found the importance of structure change consideration for option valuation through comparison of the cases regardless of structure change consideration. 

	
	daily
	weekly
	monthly
	
	daily
	weekly
	monthly

	Dubai
	CEV
	CEV
	CEV
	Earlier
	CIR SR
	CIR SR
	CIR SR

	Brent
	CEV
	CEV
	CEV
	Latter
	CEV
	CEV
	CEV

	WTI
	CEV
	CEV
	CEV
	Total
	CEV
	CEV
	CEV


Table 1. The most appropriate stochastic process by regions and time periods

	
	1 Year
	5 Year

	
	50$/bbl
	80$/bbl
	50$/bbl
	80$/bbl

	Dubai (CEV)
	26.04
	6.73
	69.37
	45.61

	Brent (CEV
	29.05
	7.71
	80.64
	86.71

	WTI (CEV)
	27.54
	6.28
	84.78
	60.31


Table 2. The monte-carlo option value 
Conclusions

This paper examines dynamics of crude oil prices by regions, time periods, and observation frequencies. In addition, this paper emphasizes necessities for estimation of stochastic process in real option evaluation. It is a relevant work to apply various stochastic processes on crude oil price to explain dynamics of crude oil. Most of real option researches assume that crude oil price is explained with GBM(Geometric Brownian Motion) or Mean reverting stochastic process. However we found that crude oil prices follow different stochastic processes by regions, time periods, and observation frequencies.  Findings of this study can be applied as basic data for various researches related to petroleum prices. Also, results may present analytical solution to decide theoretical prices of derivative product contracts in various risk management techniques. 
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