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ABSTRACT

This independent study is divided in two parts; the first part of this study consists of
estimating implied volatility of SET50 index options and analyzing the estimated implied volatility
to investigate implied volatility’s risk measurement properties. The data for this part were daily
market data of SET50 index options during 29 October 2007 - 12 February 2016 encompassing

2,026 observations.

The results showed the best implied volatility estimation method was obtained by solving
Black-Scholes European options pricing formula under Black-Scholes-Merton financial market
model with underlying assets paying no dividend assumption using 1 year government bond yield as
the risk-free rate. When the estimated implied volatility of SET50 index call and put options were
analyzed, the result suggested that implied volatility has all theoretical properties of risk
measurement such as term structure of volatility which describe the phenomenon of rising implied
volatility of an expiring option contracts, and showed the effect of volatility smile which describes
rising implied volatility when underlying asset price moves away from exercise price written in
option contracts. In addition, correlation coefficient shows the inverse time-series relation between
implied volatility of SET50 index option and underlying asset price consistent with the Fischer
Black effect which has been documented in a number of empirical studies. All evidence led to the
conclusion that estimated implied volatility of SET50 index has all risk measurement properties and

can be used as an effective risk measurement instrument.



The second part of the study consisted of forecasting implied volatility of SET50 index
options and analyzing the forecasted implied volatility to investigate implied volatility’s estimation
of future underlying asset volatility. The data used for forecasting daily implied volatility study
were time-series of at-the-money option contracts’ implied volatility estimated from the first part of
this study encompassing 2,026 observations. The unit root test showed that daily implied volatility
has long-memory process with lognormal distribution, and the best fitted time-series model is long-
memory model log-ARFIMA. The result of forecasting daily implied volatility using volatility
patterns calculated from the first part of this study together with the time-series model showed that
this method given effective forecasting implied volatility when used to forecast implied volatility of
option contracts with enough trading liquidity and has some time to maturity left which represented

58.85% of all trading volume in the studied period.

For forecasting implied volatility in a longer timeframe study was to forecast weekly implied
volatility of SET50 index option encompassing 433 observations. The unit root test showed that
weekly implied volatility was a stationary data with normal distribution, and the best fitted time-

series model is autoregressive conditional heteroskedasticity model, ARIMA-GARCH.

The final part of this study was to investigate implied volatility’s estimation of future
underlying asset volatility. The results show that forecasted implied volatility from long-memory
model log-ARFIMA can be used to effectively estimate underlying asset realized volatility from
past 30 - 90 day periods after using Scale-truncated ARFIMA model to adjust the data structure of
ARFIMA model. Newly adjusted forecasted implied volatility can be used to effectively estimate
underlying asset realized volatility from a further 60 - 180 days, and when investigated showed that
implied volatility from both models has led to a relationship with realized volatility of underlying
assets consistent with implied volatility’s characteristic which is an implication about underlying

asset’s future volatility.



