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Question 1
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)
Put-call parity theory is a concept that explains the interrelationship among the European options. These options include put option and call option. The theory explains the comparison based on the characteristics of the same underlying derivative. The variables of put-call theory include the strike price and the expiration date of the option. The main components of this theory include; call price, put price and futures price. 
The put-call theory tries to explain the balancing effect between the put option and the call option. Put option is bought when the investor notices that the trend of the underlining asset is about to drop. Put option is short term investment and it is bought at the strike price of the asset. On the other hand, the call option is a long term investment vehicle and it holds the price until at a specified time. The primary relevance of put-call parity is that it helps to prevent the divergence between put and call options which results to risk free profits for the investors (Do, 2017). It is relevant in maintaining the volatility of the European options.




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)
The put-call parity formula is given by the equation below.
		C + X*e -Rt = P + S.  Where C= call option		S= current price
					       P= put option		T= time
					        X= strike price
					         r= risk free rate
					    X*e-Rt = present value of the strike
Let’s take an example of a Bank of Baroda that has corresponding put and call options and compare them with each other using put-call parity theory. The current price of the option is $80, the call option of $5, put option $3.5 and lastly the strike price of $100. The risk free rate is 8% and the expiry time of six months. Therefore, in the example above;
The value of call option at the current time is given by;
		C + X*e –Rt = 6 + 100*e-(0.08*0.5)
				= 101.09
The value of put option is;
		= P0 + S0 
= 3.5+80
 = 83.5
	Therefore, just to conclude, as it has been seen in the calculation above, the value of call option is always greater than that of put call. It is because the call option is held for a long time basis and therefore, the price interest that would bore from investment is the one that makes the difference. The put-call parity demonstrates the connection between European options with the same expiry time and spot price. 
c) What are the strengths and weaknesses of the theory?
Strengths 
	It is easy to determine the corresponding price of a put option given that of call option both with the equal price. The put-call theory depends much on the expiry time of the option and therefore it makes it a simple theory to understand and calculate. The put-call theory is applicable through the use of several formulas can revolve around to come up with the same results (Azarmi & Borochin, 2016). Another advantage of put-call parity is that is able to determine the arbitrage opportunity that leads to extraction of a risk free profits within a very short period.
Weaknesses
	One the greatest limitation of put-call parity theory is that it is not applicable in the trading of American options. The weakness makes the theory less popular and not applicable by everybody. Another weakness is that the put-call parity theory leads to unfair base for competition. It is because it leads to investors making great profits through arbitrage opportunity and thus it is termed as a weakness.
Question 2
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)
Also known as the binomial option pricing theory explains the behavior of options under certain time patterns that exist between the valuation time and the time for its expiration. From the word ‘binomial’, the model leads to existence of two types of options that is the downward or the upward trend and furthermore, it is the most commonly used that the black Scholes model. The binomial model is the most simplest and has two expected outcomes that may either result to upward movement or a downward movement. The common components of this model include; the option prices, the stock price, put and call option, the strike price, and probability (Jarrow & Chatterjea, 2019). This model is calculated through maintenance of a binomial tree that shows the up state and the down state of the option. It deals with the concept of probability. The main relevance of the binomial model is that it is important in the valuation of option given their probability of increasing or decreasing within a specific period of time.
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)
Let consider a bank that has current price of $105 and a stock price of $100. The option is expected to expire after one year and the probability percentage of the option going upstate and downstate is 5%. Therefore, the probability will be; 1+(3/100) = 1.03 and for downward state; 1-+(3/100)= 0.97
Binomial tree; time= 1year
                        Current stock= 105		(105*1.03)=108.15	
Therefore, 105
	(105*0.97)= 101.85	
Therefore, in this model, when there is an upward state movement of the option at a probability of 1.03, the expected call option exercise within period of one year is $108.15. The downstate exercise price of the option with a pit option is $101.85.
c) What are the strengths and weaknesses of the model?
Strengths
One of the most important strength is it has a multiple-period view and therefore it makes it more important to sort the option pricing of several years. Another one is that the in the model, the price of the option can be determined in two ways whereby the upside state helps calculate the cost of call option at specified probability level.
Weaknesses
One of the major limitations is that it is takes a lot of time to evaluate the value of option compared to the other models of option valuation. The weakness makes this model less popular in practice as compared to the others (Qin et al. 2018). The binomial model is less volatile and to determine the exact cost of the option is very challenging since it uses probability.
Question 3
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.
The Black Scholes model is a presentation that helps to identify the pricing of options under several financial instruments. Some of these instruments include the swaps and other derivatives. It helps to calculate the price of an underlining asset through a model and it’s applicable to both European and American options. The model has five most significant components; strike price, expiration, risk free rate and volatility. The Black Scholes model has several assumptions that help in the valuation of then options (Zhang et al. 2016). The risk free rate is assumed to be constant together with the volatility and it is also assumed that the option can only be valued after the expiration period has been reached. The Black Scholes model is very relevant to the option traders since anyone can determine the cost of option.
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)
Let’s take an example of a bank of Baroda that has stock price P0 $63, exercise price X $61, time to expire (T) 40 days, volatility V 33% and risk free rate 5%. Therefore, to evaluate the value of the option after maturity is given by the following formula. 
The value of call option; 
Vc= (63*0.6655)- 61/( e0.05*(40/360))(0.6179)
Vc = 40.63- 36.91
Vc = 3.72
The value of the call option is $3.72
The value of put option;
Vp= Vc + X/ekrfT
Vp= 3.72 + 60/( e0.04*(40/360))-62
Vp= $1.47
The value of put option is $1.47
As it can be seen, the value of the call option is bigger than that of the put option. It is because the call option appreciates before its due time of expiration and it is volatile.
c) What are the strengths and weaknesses of the model? (5 marks)
Strengths
The main strength of the Black Scholes model is it can calculate a variety of option prices within a very short period and it is easy to use. The other strength of this model is that the option underlined alongside the asset is valued on maturity and no option is valued before the expiry period is reached.


Weakness
[bookmark: _GoBack]The risk free rate of this model is constant and therefore this is an ideal assumption. The model does not consider valuation of American options and therefore it makes the model to be limited to the investors that practice European options (Janková, 2018). Most of the investors prefer models that allow the options to be practiced amid expiration and thus the Black Scholes model lack this feature. The fact makes it less popular in practice.
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