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ABSTRACT 

 

In financial engineering, one of the most important goals is to find the prices of financial 

derivatives. For this, Geometric Brownian Motion (GBM) is used popularly as a model for the   

stock dynamics. The volatilities appeared in GBM are in general assumed to be constant. But 

we can recognize easily in the market, the volatilities are never constant. In this sense, there 

are many approaches to treat volatilities. Among them, we adopt a stochastic volatility model, 

especially, the Stochastic Alpha Beta Rho (SABR) model which has been developed by 

Hagan et al([1]). 

 

In this work we have two directions: to evaluate option prices and to provide volatility 

properties. For the option pricing we have two steps: parameter calibration for SABR model 

and option pricing based on the calibration.   

 

For the calibration of the SABR parameters, we follow the idea in West ([2]). We adopt the 

KOSPI200 option’s implied volatility to calibrate SABR parameters for the market data.  

Based on the calibration, we try to compute the option prices. 

 

To evaluate the prices, there are two well-known methodologies: Monte Carlo simulation and 

finite difference method (FDM). We figure out fair value of European option, Barrier option, 

and Equity Linked Securities (ELS) under SABR model using both methods. 

 

By using the parameters obtained by calibration and the implied volatility formula under the 

SABR model, we provide several quantitative properties of volatility by drawing volatility 

skew, term structure and surface.  

 

Furthermore, for the reliability of our approaches (FDM) to the 2 dimensional partial 

differential equation problems, we compute price of the 2-star step down ELS and compare 

SABR model with the flat volatility model as a benchmark.   
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