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1. The assignment must be done in groups of up to 3 students. Only one member in the group should submit the assignment (to help mitigate administration burden and confusion).
2. Please select your own group and meet in the virtual Course Room which is open 24/7.
3. Provide a cover sheet with the details of the group members (names and IDs).
4. The last page should be the marking guide.
5. Save the assignment using your last names in a PDF file 
6. Font size: 11 or 12. Length: approximately 2500 words.  Quality not quantity!
7. Submit the assignment on FLO through the assignment drop box. 
8. Due date: end of week 9: Sunday  2020 11:55pm 
9. Any assignment received after the due date will be dealt with as outlined in the Policy on Late Submission in the Topic Guide.
10. Failure to submit the assignment for this topic is deemed to constitute failure to meet the assessment requirements for the purposes of eligibility for a supplementary assessment on academic grounds (see Topic Guide). 
11. Plagiarism and other forms of academic dishonesty are treated as serious offences by the University and are subject to penalties, which may include expulsion. Ensure that you have read and understood the University’s policy on academic dishonesty, as contained in the Topic Guide and the Student Related Policies and Procedures Manual.


QUESTIONS 
 
Question 1 (30 marks) 
a) What is the Put-Call parity theory?  You are required to name the component parts, explain the model and state what relevance it has. 
(15 marks)
b) Use Refinitiv (or equivalent) and choose a pair of corresponding puts and calls, for a major bank and check whether the Put-Call parity theory holds true using real world figures.  Don’t forget to interpret your findings into a conclusion.
(10 marks)
c) What are the strengths and weaknesses of the theory?
(5 marks)
Question 2 (35 marks) 
a) What is the binomial model?   You are required to name the component parts, explain the model and state what relevance it has.
(15 marks)
b) For your chosen bank stock, select an option that has a strike price equivalent to the current share price and apply the model to determine the current theoretical call price of the option given that the price can go up or down by 5 percent during the next period.  Check the result with the published prices in Refinitiv or equivalent and comment appropriately.
(15 marks)

c) What are the strengths and weaknesses of the model?
(5 marks)


Question 3 (35 marks)
a) What is the Black Scholes Merton Model?   You are required to name the component parts, explain the model and state what relevance it has.
(15 marks)
b) Apply you’re the model to your chosen bank stock by deriving values for all the component parts in a) and check the result with the published prices in Refinitiv or equivalent and comment appropriately.
(15 marks)
c) What are the strengths and weaknesses of the model?
(5 marks)
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Question 1: Put-Call Parity Theory

Call and put options are categorized under derivative investments, which means that the movements of price in these investments are dependent on price changes of another product known as the underlying asset. In a call option a trader is expecting a rise in the price of an underlying asset within a certain period. In a put option a trader is expecting a fall in the price of an underlying asset within a certain period. All these options can be written and sold, and they generate income in the process, but the rights are transferred to the one who has purchased the option. The following are the components and their respective relevances (Investopedia, 2015): Call options
In the USA, a call is an option contract that allows a buyer to have the right to purchase an underlying asset at a price that is set up to the expiration date. In America, a call option is an option that limits the buying of an underlying asset on the expiration date.
· Strike Price

The strike price is a price that is predetermined and set, which the buyer will use to purchase the underlying asset. An example is given of a strike price of 10; when this is the case, the buyer is given an option to buy the stock at $10 before the expiration date. The options are sometimes short term or long term. Buyers need to exercise their options, and the seller is required to sell the stock at the strike price before the time expires when the current price is above the strike price (Cory, 2020). For example, when a stock is trading at 8 dollars in the market, it is not viable to purchase stock at 9 dollars.

· What does the buyer get

The buyer is bestowed with the right to purchase stock at a strike price within a timframe available. The right makes the buyer pay a premium. If the underlying asset becomes more than the strike price option buying will be the most logical thing to do, and the buyer will have an option to sell at a profit or be obliged to buy shares at the expiry date.
· What the seller gets

The seller of an option receives the premium. Income is generated when there is the writing of options. However, the income always generated from call option is on the premium while the buyer is exposed to unlimited potential.
· Calculating the Call Option's Cost

The stock that is found in the call option contract is represented by shares that total to 100 of the underlying stock. The stock call prices are usually quoted per share. To get the cost of buying a contract is therefore calculated by multiplying the price of the option by 100
Call options can have or not have money depending on the following conditions (This Matter, 2020):
· The call price is in the money in circumstances that shows the underlying asset is higher than the stated strike price.
· The call price can be out of the money in circumstances where the price of the underlying asset is below the stated strike price
· And the call price is said to be at the money when the underlying asset has the same price as the strike price.



Put Options

In the USA, a put option gives the buyer a right to sell an underlying asset price at any time before its time of expiration. In the European options the underlying asset can only be sold when the time of expiration has come.
· Strike Price

The strike price is a price that is determined in advance at which the buyer is allowed to sell the underlying asset. An example is where the buyer can sell stock at $10 when the strike price is $10 before time expires.
It is worth it for buyers to exercise call options and require the seller to purchase the stock from the strike price when the price of an underlying asset is realized to be lower than strike price. A case where a stock is trading at $12 on the stock market, it will be a loss for the buyer of the put option to sell the stock at $11 because they can always sell the stock at a price that is higher.
· What does the put buyer get

The put buyer is bestowed with the right to sell stock at the strike price within the specific period set. For that right, the premium is paid by the put-call buyer, and when the underlying assets price moves lower than the strike price, the option will be worthwhile. The buyer has an option to sell an asset for profit or exercise the option when the period expires.
· What does the seller of an option get

The put seller receives a premium. The put options are written to generate income; however, the income is limited to the premium, and profit is maximized when the stock goes to zero.






b) Calculating the cost of put-call options

The put contracts are a representation of 100 shares of some underlying asset or stock. To realize what the price of underlying asset is, the underlying assets price is multiplied by 100. The put option can also be in or out of the money, just like the call option. The option can be in the money if it is realized that the strike price is higher than the underlying assets price.
The option will be said to be out of money wne the stock price is found to be lower than the price of the underlying asset, and at the money when the underlying assets and the strike price are realized to be the same. The Put-Call Parity Theorem is given by (This Matter, 2020):
C + x/(1+i)t = S0 + P

C = Call Premium

x = Call Strike = Face Value of T-bill i = annual interest rate
t = number of years

S0 = Initial Stock Price P = Put Premium
x/(1+i)t = Present Value of Strike Price

Conditions: Options are not exercised before expiration day, and stocks do not pay dividends before expiration.
Application: Case Study, Bank of New York Mellon Corp (BNK Invest, 2020)

The put contract is at a $35 strike price and has a bid of 12 cents. If any investor wants to sell and open the put contract, they will be committing to purchase the stock at $35. Still, there

will be a collection of premium making the cost basis of the shares to be at $34 before commissions payable to brokers. To the investors interested in the shares of B.K., this presents an attractive alternative to paying $43.52 per share today. The strike price of stock trades with a 20% discount showing that there is a chance of the put contract to expire worthlessly. Should it expire, worthlessly, the premium would premium will only represent 0.34% commitment return on the cash committed. The call option contract will be at a $45 strike price, and the current bid is $1.03. if an investor wants to purchase the share of B.K. at the current price of $43.52 per share, then the commitment to sell is at $45. Considering the caller will also get premium, the total return will project at 5.77% if the stock was to be called away on 17th April (BNK Invest, 2020).
c) Strengths & Weaknesses of put-call options

The call options empower the buyer y giving him or her the right to purchase an underlying asset at a strike price determined before the expiration date. Therefore the seller should deliver an underlying asset once assigned at the strike price set. The advantages of this can capture both the sellers and the buyers at the same time, depending on the positions of the investors. For example, purchasing a call at $20, and the price increases to $30, there is a profit of $10 generated. Minus the premium that was paid when the call was being purchased. The other investor who can be referred to B, in this case, sold a covered call to A, puts the premium in is an account, and sells his or her shares for $15 making a profit.
The put options hand the power to the buyer by giving him or her the right to sell an underlying asset with the determined strike price. Depending on the goals of the investors, both of them could benefit from this trade. This option gives an obligation of the seller to purchase the shares from the holder as there is an agreement. If investor A buys a put at $20 against a stock of

$20 per share to act as a hedge and the price falls below $20, then by exercising his right, he or she may reduce the losses. In the meantime, the seller, who is investor B, will gain profit from this trade of shares if he predicts the price of the share to go up in the future (Investopedia, 2015).
Question 2: Binomial Model

Binomial options of pricing have an assumption of two possible outcomes and hence the use of the binomial model. The pricing model indicates that the outcomes may move up or down. The binomial model is simple to use, and that makes it hold a major advantage of pricing stock. The advantage of the model is that the change in asset prices can be visualized of different periods and evaluate the decisions made at every point of time. For the USA option, which the rights can be exercised anytime, the binomial model is insightful and the best to use in investment decisions even long term. When the option results are positive, there is a chance of exercising an option, and when it is zero, then it needs to be held for a longer period (Hargrave, 2020).
Binomial models have payouts that are fixed, meaning the investor will either get all or non of the profit. Most people use this option because it is easy to understand. A binomial option is also known as the digital option, and the payout depends on the conditions of the trade.
Features of binomial models depend on the option contract, which depends on the writer or the terms of the contract if it is standardized and depends on the exchange of the contract. Binomial models are used to capture opportunities in the market where there will be changes due to events that will happen. The main platform in the USA that is used for binomial models is the Nadex, and this will be our main source of reference to explain binomial models (This Matter, 2020).

Binomial models have a price between $0 and $100. When an option reaches its expiry date, it will have between $0 and $100 depending on the underlying asset, whether it is above or below the strike price by the time an option expires. The price of an option is determined by the buyers and sellers of an option, and this represents the odds of the price. A binomial option is like gambling and gambling between odds. An example of trading with binomial option is as follows (Cory, 2020):
If an option is trading at $50, then the traders will analyze the odds of the option to expire at 0$ or $100 with the same possibilities. If the option is trading at $20, the traders will see the odds of expiring closer to $0 as more likely to happen as compared to Expiring at $100. The options can be bought or sold at any time and any price until the expiry of the option. If the trader chooses to hold till expiry, he or she will have two situations either to et a value of $0, which is good if the options were sold or $100, which is a positive result if one bought the options. If one sells the binomial option, there is an expectation of the price of the underlying asset to be lower than the strike price at expiry, and vice versa is true.
Application of the Binomial model

The B.K. stock price went down from 2.67%, which is $1.52 to 55.51%. This was a new low for the stock price. Forecasting on the B.K. stock price, the median target is $ 60, which is a median of $66 on the high and $54 on the low. Therefore there was an 8% surge that made the price to close at $55.51 between February and March 2018. From this analysis, one had decided to hold the stock, sell, or buy. Twenty-two analysts analyzed the stock using the binomial model gave results as follows: 11 out of the 22 suggested one to hold, 7 gave the buy option, and two recommended selling the stock.
Strengths of the Binomial Model

The model can accurately be used to price options in the USA than the Black Scholes model. The models allow for careful consideration of factors like dividends and exercise that might have been charged on the options. By factoring in the dividends and the exercises on the factors that affect the trade we can say that the binomial model is more realistic and gives more accurate figures than the Black schokes option of stock pricing and making a trade.
Weaknesses of the Binomial Model

It is a very complex model to use compared to the Black Scholes model. The model is also very slow and cannot be used to calculate a large number of options quickly.


Question 3: Black Scholes Merton Model

The model was developed by Myron Scholes in 1973 to be used to calculate the price of an option. Option is calculated using variables of underlying assets current price, the time to the expiration date, and the varying trend of price also stated as volatility.


The assumptions/components of this model are as follows (This Matter, 2020):

· There is no arbitrage rule which means the prices are a reflection of the underlying assets information at the current moment and the future.
· An option contract can be generated to offset risks that may face a portfolio of assets.
· There is a noprmal distribution of the prices indicating the variation is for a long period.
The Black Scholes formula is mostly used to derive premiums, and it is considered to be easier than the binomial pricing model. The formula is dependent on the assessment of the

volatility of an underlying asset, the standard deviation, and the prices of the underlying asset prices based on the current prices (This Matter, 2020).
The model is dependent on the volatility of an asset and the assets prices at the estimated moment (This Matter, 2020).
Black-Scholes Formula: C0 = S0N(d1) - Xe- rt N(d2)


	
	ln(S0/X) + (r + σ2 /2)T
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· C0 = current call premium. 35.59

· S0 = current stock price. 35.76

· N(d) = the probability that value in a normal distribution will be less than d.

· N(d2) = the probability that the option will be in the money by expiration.

· X = strike price.

· T = time (in years) until expiration.

· r = risk-free interest rate.

· e = 2.71828, the natural log base.

· ln = natural logarithm function.

· σ = standard deviation of the stock's annualized continuously compounded rate of

return.






Limitations of the black model

The model has online been used to price options in Europe because the USA options some action can be taken on them before the expiration date. Additionally, the model assumes the dividends and the risk-free rate are constant, which is mostly not real. The assumption also is that volatility is constant, which is also not real because volatility fluctuates depending on supply and demand. The model also assumes that there are no extra costs or taxes, and the risk-free rate is constant for all securities. The other limitation is that short selling the securities is allowed.
Also, it states that there are no arbitrage opportunities that are riskless. The assumptions for this model can lead to results that are not real and cannot be practical with the available factors present.
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