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ABSTRACT

The purpose of this study was to investigate a model that could provide a more accurate valuation of
European options prices. This is because the valuation of European options from the parameters of the Black’s
model alone is quite limited, which may not correspond to the actual market conditions. Adjusting the parameters to
match the market conditions according to the SABR stochastic volatility model can help to overcome the
limitations of the black model.

This research is to study the valuation of European call options under the Stochastic Volatility SABR
Model. In financial mathematics, the SABR Model is a stochastic volatility model that can be used to capture the
volatility smile curve in the derivatives market. The SABR model's full name is Stochastic Alpha, Beta, Rho
Model, which is derived from the name of the parameters required in this model. The SABR Model is widely used
in the financial industry, especially in the interest derivatives market. The model was developed by Patrick S.
Hagan, Deep Kumar, Andrew Lesniewski, and Diana Woodward.

In this research, the researcher selected the data of the call derivative warrants of the SET50 index named
S5019C2106A, which started trading on 6 January 2021, with a strike price of 1,150 point. It has a multiplier index
of 0.02778 baht per points and has a maturity date on July 2, 2021.

To estimate the price of Derivative Warrant S5019C2106A, the researcher started by fitting the
parameters B, O, P, V to market data. Where B is the CEV component for forward rate (determines shape of
forward rates, leverage effect and backbone of ATM volatility). O is instantaneous volatility and is the value that
controls the height of implied volatility in the At-the-money (ATM) . P is the correlation between the Brownian

motions driving the forward rate and the instantaneous volatility. V is the volatility of volatility.

Here, the value ﬁ = % will be set because ,8 = % will lead to the closed form finding of the SABR
stochastic volatility model. The parameters O, P, V were then calculated for the implied volatility according to the
SABR stochastic volatility model from two methods:

Method 11is to calculate implied volatility from direct optimization of parameters O, P, V by
Optimization method to determine parameters that will square error between market volatility and the implied
volatility obtained from the SABR model was the lowest.

Method 2 is to use the Implying Alpha obtained from the At-the-money implied volatility to calculate the
implied volatility obtained to fitting parameters D and V by using the same optimization method as Method 1.

Then, the price estimates of derivative warrants S5019C2106A obtained from these two methods are
compared with the estimated price of derivative warrants S5019C2106A obtained by taking the implied volatility
value obtained from the price representation of derivative warrant SS019C2106A actually observed from reverse

market in black model without any parameter adjustment.
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The study found that using the implied volatility in the SABR model with the second method of parameter
adjustment, P and V were adjusted using the implying alpha parameter obtained from the at-the-money volatility
will give an estimate of the price of S5019C2106A that is closest to the reality is RMSE = 0.3590. Compared with
the SABR model implied volatility that calibrate parameter by method 1 that was directly calibrate for O, P and V,
which RMSE = 0.3631, and using the model hypothesis implied volatility of Black’s model which has a value of
RMSE = 0.3917. The RMSE value here is the Root Mean Square Error derived from comparing the historically
observable price of derivative warrant SS019C2106A in the market with approximate price of SS019C2106A that
derived from all three methods of implied volatility.

Keywords: Pricing Option, SABR model, Implied Volatility
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