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Abstract: The analysis of the financial market has been one of the primary concerns 

of academics for the last few decades. Trading activity in the stock market has risen 

dramatically in recent years which contributes to high volatility in the option values. 

With the ongoing growth of the financial market in today’s globe, there has been a 

continual creation of numerous financial instruments. Derivative investment is an 

essential component of the stock market. There are several forms of derivatives that 

may be utilized for risk management, speculation, and position hedging. Derivatives 

may frequently be acquired on margin, which is borrowed money, making them much 

less expensive. So that derivatives trading become more popular during the pandemic 

covid-19 period. This research is to investigate the derivative option contract. An 

option contract is an agreement between two parties to purchase or sell an asset at a 

defined future date and price. This research also studies the uses of Black-Scholes 

model of option’s prices formula, compute the theoretical prices of options of the 

stocks by using Black-Scholes Option Pricing models and the significant difference 

between Black-Scholes Option Pricing models prices and the actual option’s prices. 

The world of financial derivatives can differ greatly from one another. Option 

derivative trading is the most important component in this research. This research will 

use Black-Scholes Model to find the fair price of the underlying assets. The data are 

collected from the KLSE screener. The data was processed by the SPSS software to 

compute the paired sample t-test. It was found that there was a significant difference 

between the Black Scholes Option Pricing Models and the actual option’s price at a 

95% significant level. 

 

Keywords: Black Scholes Option Pricing Model, Derivatives Trading, Paired 

Sample T-test 

 

1. Introduction 

The meaning of financial is related to finance. Finance is a general concept that encompasses 

banking, leverage or debt, capital markets, assets, and investments [1]. Derivatives is one of components 

in the investments. Derivatives are a booming sector with solutions to meet almost every demand or 

risk tolerance [2]. In this research is to investigate the derivative option contract. 
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A derivative is financial security whose value is based on or generated from an underlying asset or 

collection of assets known as a benchmark. Stocks, bonds, commodities, currencies, interest rates, and 

market indexes are the most prevalent underlying assets for derivatives. Brokerages are routinely used 

to acquire these assets. A derivative can be traded over the counter or on a regulated exchange. Over-

the-counter derivatives account for a larger share of the derivative has a higher risk of the counterparty 

risk. Counterparty risk refers to the possibility that one of the parties involved in the transaction will 

default. These uncontrollable parties do business between two private parties. The advantage of 

derivative may be a valuable tool for both businesses and investors. They allow you to lock in pricing, 

hedge against unfavourable rate swings, and limit risks. 

Option pricing theory calculates the value of an option contract by assigning a price, known as a 

premium, based on the projected chance that the contract will expire in the money (ITM). Option pricing 

theory, in essence, assesses an option's fair value, which traders use in their strategy The fundamental 

purpose of option pricing theory is to determine the likelihood that an option will be exercised, or be in 

the money, at expiry and give a monetary value to it. The current stock price, strike price, volatility, 

risk free rate, and time to expiry (the number of days between the calculation date and the option 

exercise date) are all widely utilised parameters that are input into mathematical models to establish the 

theoretical fair value of an option. In order to know how derivatives trading gets on, we must know the 

theory of option pricing theory. 

1.1 Risk Free Rate 

      The risk-free rate is the theoretical rate of return on a risk-free investment. The risk-free rate is the 

rate of return on an entirely risk-free investment over a particular period. The actual risk-free rate is 

determined by deducting the current inflation rate from the yield on the Treasury bond that corresponds 

to the investment length. The risk-free rate is the minimal return on investment that an investor 

anticipates since they will not accept additional risk unless the possible rate of the return exceeds the 

risk-free rate.  

1.2 Volatility of Stock Market 

      Volatility is a statistical measure of the spread between the returns of a securities or a market index. 

The more the volatility, in most situations, the riskier the asset. The standard deviation or variance of 

returns from the same securities or market index is a common way to represent volatility. Volatility is 

typically accompanied by large swings in either direction. A higher volatility means that a security's 

value might possibly be spread out over a larger range of values.  That means the price of a security 

might fluctuate drastically in either direction in a short period of time. Lower volatility suggests that a 

security's value does not vary significantly and is more stable.  

1.3 Strike Price 

      When a futures contract is exercised, the strike price at which it may be purchased or sold. The 

strike price for call options is the price at which the option buyer can purchase the security while the 

strike price for the put options is the price at which the security can be traded. Strike prices are mainly 

used in the derivatives trading. The price difference between the underlying stock price and the strike 

price decides the value of an option. If the strike price of a call option is higher than the underlying 

stock price, the option is out of the money for the buyer. In this scenario, the option may not have 

intrinsic value, however it could also have value based on uncertainty and time before expiration.  

1.4 Black-Scholes Option Pricing Model 

Fischer Black and Myron Scholes introduced the Black-Scholes option pricing model (BSOPM) in 

their paper "The Pricing of Options and Corporate Liabilities", which was published in the Journal of 

Political Economy. Shortly after improves on Black and Scholes' work and created the term "Black-

Scholes option pricing model." [3]. So that the Black-Scholes model is used to determine the value of 

an option contract. The Black-Scholes model contains five inputs variables that are the option strike 

price, the current stock price, the time to expiration, the risk-free rate and the volatility.  
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The difference between predicted and actual’s prices grow as the moneyness of an option contract 

shifts from in-the-money to out-of-the-money, which can be explained as when stocks begin to behave 

contrary to investor expectations, there is an increase in trade volume, which leads to an increase in 

volatility, and thus an increased difference [4]. 

The scenario where volatility is associated with stock price is investigated using numerical 

approaches. When there is a positive connection between a stock and its volatility, the Black Scholes 

model underpriced out-of-the-money options and overpriced in-the-money options. The effect is 

reversed when the correlation is negative. [5]. 

In an American put pricing model, Black-Scholes implied volatility estimations have a significant 

impact on the projection of American put option prices. The use of Black-Scholes implied volatility 

estimates in an American put pricing model has a significant influence on the pricing forecast of 

American put options. It is shown that using Black-Scholes implied volatility estimates in the American 

put option pricing model does not materially affect forecasts of American put prices provided the 

probability of early exercise is carefully accounted for in the computation of implied volatilities. [6]. 

During the Covid-19 pandemic, most of the people lose their jobs or were forced to not go to work. 

This is especially apparent in underdeveloped nations, where huge populations have extremely limited 

savings and are especially vulnerable to the economic shutdown of any duration. This effect will cause 

them to lose their main income. So that derivative options trading become more popular because 

derivative options trading does not need to use too much saving to buy it, and they still have a chance 

to earn the money. The contracts provide the buyer the right, but not the duty, to buy or sell the 

underlying asset at a specified price. The buyer can exercise the option on the maturity date, depending 

on the option type. For amusement and profit, many people are flocking to the stock market and 

engaging in day trading. Markets swings induced by coronavirus pandemic unpredictability and 

volatility have prompted more people to enter the stock market and begin their financial journey. So 

that by Black Scholes Option Pricing model, we can calculate the theoretical prices. 

1.5 Hypothesis Testing 

      Hypothesis testing is a statistical procedure in which an analyst verifies a hypothesis about a 

population parameter. The analyst's approach is determined by the type of the data and the purpose of 

the study. Paired sample t-test, is a statistical process for determining if there is no difference between 

the mean of the two sets of data. Each subject or object is measured twice in a paired sample t-test, 

resulting in pairs of observations. 

      By hypothesis testing on various factors, this research attempts to determine the link between model 

value and real stock value. If stock price fluctuations follow a certain sort of flaws, such as differential 

borrowing and lending rates and margin requirements, might potentially be incorporated into the 

binomial option pricing technique. These may be used to provide upper and lower boundaries on option 

prices, beyond which riskless lucrative arbitrage is conceivable [7]. 

      To compute the significant difference between Black-Scholes Option Pricing models prices and the 

actual option’s prices so that using the paired sample T-test by the SPSS software to get the result of 

the research. This study will show that hypothesis testing used on the Black Scholes Pricing Option and 

the relationship between the Black Scholes Model theoretical price and actual option’s price. The gap 

between theoretical prices and actual prices is higher, the more is the volatility. Through this study, we 

would be able to identify the underlying asset prices are with lower spot prices or higher spot prices. 

2. Materials and Methods 

The stock of firms listed on the KLCI was used to obtain data for this study. Three stocks were 

chosen from a total of 1516 on the KLCI. As a result, data for both call and put option contracts are 

gathered for 28 trading days (11/8/2021 to 21/9/2021) except for the Topglove-HH is from (25/8/2021 

to5/10/2021). The theoretical option’s prices in this study are determined by applying the Black-Scholes 

option model, which considers the following variables which are spot-price, strike price, volatility, risk 

free rate of return and time to maturity. The volatility, which is a key element in determining option 
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pricing using the Black-Scholes model, was determined using the previous month's closing prices. The 

data for stock closing prices are gathered from the KLSE screener, which may be found at the website 

http://klsescreener.com. This model is predicated on several assumptions, including: 

 There will be no dividend payments on the stocks during the life of the option. 

 There is no commission. 

 The market movement cannot be predicted. 

 There is no opportunity for risk-free arbitrary. 

 The underlying risk-free rate and volatility are known and constant. 

 The stock prices follow a lognormal distribution. 

The Black-Scholes model call option equation is 

𝐶𝑎𝑙𝑙 = 𝑆 ∗ 𝑁(𝑑1) + 𝐾 ∗ 𝑒(−𝑟∗𝑡) ∗ 𝑁(𝑑2)       Eq. 1 

where:  

Call=premium call  

S=current stock price 

t=time until option exercise (in years) 

K=strike price of the option contract 

r=risk free interest rate available in the market 

N=cumulative standard normal distribution 

e=exponential 

𝑑1 are calculated as 

𝑑1 =
ln (

𝑆
𝐾

) + (𝑟 +
𝑣2

2
) ∗ 𝑡

𝑣 ∗ 𝑡
           Eq. 2 

𝑑2 calculated as  

𝑑2 = 𝑑1 − (𝑣 ∗ 𝑡)       Eq. 3 

where: 

v=volatility of the stock 

ln=natural log 

Next, there is the put option equation: 

 

𝑃𝑢𝑡 = 𝑆 ∗ 𝑁(−𝑑1) + 𝐾 ∗ 𝑒(−𝑟∗𝑡) ∗ 𝑁(−𝑑2)         Eq. 4 

Before that we must calculate the volatility of the stock option by using following step. 

Step 1 : Collect 14 trading days of closing price from klse screener and calculated the mean of 

the price. 

Step 2 : Calculated the deviation of each day stock price with the mean stock price. 

Step 3 : Calculated the square of the deviation 

Step 4 : Calculated the variance by dividing the sum of squared deviation by the number of 

daily stock prices. 
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Step 5 : Calculated the daily volatility by square root the variance. 

Step 6 : Calculated the annual volatility by square root annual trading days *daily volatility. 

 

The risk-free rate assumes as 3.28% which is from the website http://www.market-risk-

premia.com/my.html. 

 Since the third objective of this research is to determine whether there is significant difference 

between Black-Scholes Option Pricing models prices and the actual option’s price, so that can use the 

paired sample t test at 95% of confidence level. 

𝐻0 hypothesis There is no significant differences between the Black Scholes Model’s 

prices and actual option’s prices. 

𝐻1 hypothesis  There is significant differences between the Black Scholes Model’s 

prices and actual option’s price. 

Therefore, we can conclude the research by using the result of the paired sample t-test. 

3. Results and Discussion 

      To effectively finish this study, the data obtained must be analysed in order to test the hypothesis 

and answer the research questions. This research contains the analysis and interpretation of the study's 

findings. The data analysis and interpretation process is divided into two stages. The first portion is 

based on the data obtained and uses the formula to calculate the Black-Scholes model. The second step, 

which is dependent on the first part's results, is to evaluate the data using a paired sample T-test. 

3.1 Results 

      In order to apply Black-Scholes Model formula, we must get the five input that is current stock 

price, option strike price, time until expiration, volatility and risk-free interest rate. Current stock price, 

option strike price and time until expiration can collect from the KLSE screener. Volatility have to 

calculate by using last 14 days historical closed price of the option’s price. In table show the annualised 

volatility of the CIMB-C76, CIMB-HF, Topglove-C1W, Topglove-HH, Genting-C1I and Genting-HC.  

http://www.market-risk-premia.com/my.html
http://www.market-risk-premia.com/my.html
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Table 3.1 : Annualised volatility of the CIMB-C76, CIMB-HF, Topglove-C1W, Topglove-HH, Genting-

C1I and the Genting-HC. 

 

After get the annualized volatility, apply it into Black-Scholes Option Pricing Model and get the 

calculated price. Then, using the calculated price divide by the ratio get the calculated price per unit 

option’s prices. In table 3.2 and table 3.3. 

Table 3.2 : The result of the calculated Black Scholes Option’s price Model. 
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Table 3.3: The result of the calculated Black Scholes Option’s price Model. 

           
 

The table 3.2 and 3.3 is shown the result of the calculated Black Scholes Option’s price Model. In the 

table contains the current stock price and actual close price of the option. The last column is the 

calculated price of the Black Scholes Option’s price Model divide by the ratio of the option convert to 

the stock tickets. 

Phase 2 

 

Table 3.4 : The result of the paired sample T-test 

 

Hypothesis Test 

𝐻0= There is no significant difference between Calculated Option’s price and Actual Option’s 

price. 

𝐻1= There is significant difference between CIMB C76 Calculated Option’s price and Actual 

Option’s price. 

Significant level 

α = 0.05 

Decision Making 

𝐻0 is rejected since the p-value is equal to 0 which is less than 0.05 so there is significant 

difference between Calculated Option’s price and Actual Option’s price. 

 

3.2 Discussions 

      From the phase 2 result shown that there are 6 pair of paired sample t-tests, there are 3 pairs of 

paired sample t-tests from the call option and another 3 pairs are put option. However, the 6 pairs of 

paired sample t-tests results shows that there is significant difference between Option calculated price 

and actuals prices so that the  𝐻0 is rejected and the alternative hypothesis is accepted. 

      Through the result of the paired sample t-test we can realized that the overall are not consistencies 

when someone relying on the calculated values of option derived from the Black-Scholes option 
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equation. The calculated values for virtually all contracts reveals that these theoretical values may be 

used to anticipate market values for upcoming days, indicating that arbitrage possibilities exist. But 

there are not all the contracts obey the equation and there are still consists some variations such as 

earning, expectations, economy and rumours. These are all the factors that can affect the option’s prices 

and also stock market prices. 

      Furthermore, from the phase 1 can be shown that the stocks with put option of the disparity between 

the calculated and actual’s prices is greater than the stock with call option. The result in table 3.4 is the 

evidence to support this observation. The mean difference of calculated price and the actual’s price of 

the put option is almost equal to the mean of the actual option’s price.   

      A key finding of the study is that the option pricing is not same as the calculated price but it almost 

follows the trends of the calculated pricing. If the calculated price increase, the next days of the actual’s 

price will increase. So that, Black-Scholes Option Pricing Model is not suitable to predict the price of 

the option contract but it is suitable to predict the trend of the option contract.  

4. Conclusion and Recommendation 

      There are three objectives was achieved during this research was conducted. First, the objective is 

to study the uses of the Black-Scholes Model of option’s prices formula. In order to uses the formula 

so that we had to understanding the constraint needed in the formula. The second objective is to compute 

the theoretical prices of the options by using the Black-Scholes Option Pricing Model. We had 

calculated the theoretical prices in the table. The last objectives is to compute the significant difference 

between Black Scholes Option Pricing Models and the actual option’s price.  From the result was 

concluded that there was significant difference between the Black Scholes Option Pricing Models and 

the actual option’s price at 95% significant level. 

4.1 Conclusion 

      This research was not difficult because the data can collected from the KLSE screener and the data 

was shown very clearly and sequent. The problem that faced in this research was price of the stock was 

unstable due to the effect of the pandemic covid-19. Most of the company was forced to stop operate 

so that causing the prices of the stock float in wide range. The stock is more effective by the rumour 

during the pandemic covid-19 rather the announcement of a company publishes. 

      This research had given me the opportunity to learn more in the financial field and broaden 

knowledge that the lecturer was teach in the lessons. Besides, this research also let me understand the 

historical data was very useful and I believe that the historical data not only important in financial field 

also very useful in others field. Lastly, from the result shown that the Black-Scholes Option Pricing 

Model was not suitable to use in the 6 options that I chose from Malaysia Stock Market. 

4.1 Recommendation 

      In future, we recommend to collect more of history data for calculated the annualized volatility. 

Since the volatility is one of the key element to apply the Black Scholes Option Pricing Formula. 

However, there are two types of option which is call option and put option, both of them need to apply 

the annualized volatility to get the option’s price. So that, the more accurate the annualized volatility, 

the result of the research will be more satisfaction and more comprehensive.  
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