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ABSTRACT
In this independent study, we are interested in gold derivatives. The historical data are collected from www.investing.com. There are three objectives to be achieved in this 
study. First, we estimate the volatility of gold prices by using two methods; namely, the standard deviation of returns and GARCH(1,1) model. After obtaining the volatilities 
from the two methods, we apply the Black-Sholes-Merton formula to calculate the options prices. Finally, we compare the results from these methods.

DERIVATIVES RESULT

BLACK-SCHOLES-MERTON MODEL

A derivative can be defined as a financial contract whose value depends on the 
underlying asset. The variable underlying assets are often the prices of traded 
assets. The "buyer" and the "seller" agree today on the quantity, price, and 
settlement date of the underlying asset. Derivatives are traded on the futures 
market, such as the Thailand Futures Exchange (TFEX). Importantly, derivatives 
have a limited lifespan, such as 1 month, 3 months, or 6 months, so it is essential to 
regularly monitor the contract’s expiration date. We are focusing on two main types 
derivatives those are futures and options. 

OPTIONSFUTURES

Futures is a contract which the buyer and 
seller agree to trade an asset at a 
predetermined price today, with delivery 
and payment in the future. The buyer 
and seller are not required to hold the 
contract until maturity and they have to 
buy or sell that agreed upon the 
contract.

For options, it is similar to a futures in 
that it is an agreement between two 
parties to buy or sell an asset at a 
predetermined future date for a 
specified price. The key difference 
between options and futures is that the 
buyer is not obliged to exercise their 
agreement to buy or sell. It is an 
opportunity only and the buyer must pay 
a premium.

put optionscall options

It gives the holder the right to buy the 
underlying asset. It always be exercise at 
the expiration date if the stock price is 
above the strike price. Focusing on 
increasing of stock price.

Whereas put option gives the holder the 
right to sell the underlying asset. 
Focusing on decreasing of stock price.

Where
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Where 𝑢!  is the return in the market 
between the end of day 𝑖	 − 1 and the 
end of day 𝑖

To know 𝜔, 𝛼, and 𝛽. We use maximum 
likelihood method. Define 𝑣!	 =	𝜎!#.
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In this study, from the historical data of the gold futures prices, we obtain the volatility from two methods, 
namely the standard deviation of return and the GARCH(1,1) model. For the standard deviation of return, we 
get 𝜎 = 0.1507, 𝜎 = 0.1526 and 𝜎 = 0.1545 from 1 month, 6 months and 12 months of data, respectively. And 
for the GARCH(1,1) model, we get 𝜎 = 0.1582, 𝜎 = 0.1534 and 𝜎 = 0.1570 from 1 month, 6 months and 12 
months of data, respectively. Then, we calculate each call options price with difference volatility and use mean 
square error for compare which volatility from difference method and numbers of data is better. And it is 1 
month of data and using standard deviation of return which has MSE equal to 284.51, the least value of MSE. It 
can be said that the less data that are used to calculate volatility is the less error.


