Problem set 
1) The intrinsic value is the difference between stock price and its exercise price and can be calculated using the following formula:
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Substitute: 
For the actual price of the underlying asset as $55 and strike price of the option as $50,
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Thus, the intrinsic value of the call option is[image: mhtml:file://C:\Users\user\Pictures\Solved_%20A%20call%20option%20with%20a%20strike%20price%20of%20$50%20on%20a%20stock%20sel...%20_%20Chegg.mhtml!https://media.cheggcdn.com/study/a23/a23d0c17-35be-401e-a80f-23bbcc570596/5006-16-1p-i6.png].
Here, strike [image: mhtml:file://C:\Users\user\Pictures\Solved_%20A%20call%20option%20with%20a%20strike%20price%20of%20$50%20on%20a%20stock%20sel...%20_%20Chegg.mhtml!https://media.cheggcdn.com/study/638/6381c2c2-4580-4fe9-bad7-29a1f0881363/5006-16-1p-i7.png]security price and intrinsic[image: mhtml:file://C:\Users\user\Pictures\Solved_%20A%20call%20option%20with%20a%20strike%20price%20of%20$50%20on%20a%20stock%20sel...%20_%20Chegg.mhtml!https://media.cheggcdn.com/study/ce2/ce2eba5e-43ee-4284-9821-99667f54bb05/5006-16-1p-i8.png]. Hence, it is the case of ‘in-the-money.’
2) 2.50 = 3.00 – S + 75 / e.08 x1 , solving for S = 69.73

3)
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The obtained results are provided below.
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5) Typically, when you increase the exercise price of the call option by $1, it is likely that the decrease in the option value would be less than $1. Option value will decrease by less than 1.
6) While measuring the worth of an option, cash flows from the related option are very important. If expected cash flow increases, then it leads to the rise in the option value. Now the cash flow from the related option usually depends on the volatility of the stock. The volatility measures the total risk which include both market risk, i.e. beta and firm-specific risk  [image: mhtml:file://C:\Users\user\Pictures\Solved_%20All%20else%20being%20equal,%20is%20a%20call%20option%20on%20a%20stock%20with%20...%20_%20Chegg.mhtml!https://media.cheggcdn.com/study/4aa/4aab4996-d456-4a4a-a607-91681bda55f2/5006-16-16p-i1.png]
It does not mean that the option value increases because traders like risk, but because the expected cash flow to the option holder increases along with the volatility of the underlying asset. So, yes keeping beta constant, the stock through high firm-specific risk has a higher total volatility. Thus, the option on the stock having a lot of firm-specific risk would worth more.
7) The rate of return of a call option on a long-term Treasury bond should be more sensitive to changes in interest rates than is the rate of return of the underlying bond. Call option in this case is a levered investment, which is more sensitive to changes in the interest rate.  A levered position in an asset is always riskier than the underlying asset. In addition, the call option has elasticity more than one, which implies that rate of return, is more sensitive to the interest rate fluctuations.
8) Options (call and put) are used to hedge against volatility in the price of underlying security. The price of option will be higher if higher volatility is expected. The volatility and the put price have direct relationship, with increase in volatility the price of put option increases. In a put option the time to expiration and put price have a direct relationship. In other words, both time to expiration and put price moves in the same direction. It is given that the time to expiration has decreased. Consequently, the price of the put should have fallen. On the contrary, it increased.
9) The hedge ratio of a put option with a very small exercise price is zero.  As X decreases, exercise of the put becomes less and less likely, so the probability of exercise approaches zero.  The put's hedge ratio [N (d1) –1] approaches zero as N (d1) approaches 1.0.

10) Calculate the implied volatility, when the call value C is $8.
Given data:
Current stock price[image: mhtml:file://C:\Users\user\Pictures\Solved_%20Consider%20a%206-month%20expiration%20European%20call%20option%20with...%20_%20Chegg.mhtml!https://media.cheggcdn.com/study/2d3/2d3ece84-f006-46a3-83db-2a927786ea1b/2324-21-28p-i1.png]= $100
Exercise price X = $105
Time to expiration T = 6 months
Risk-free rate[image: mhtml:file://C:\Users\user\Pictures\Solved_%20Consider%20a%206-month%20expiration%20European%20call%20option%20with...%20_%20Chegg.mhtml!https://media.cheggcdn.com/study/c13/c131a4f7-8d39-44a7-ad08-866a17ef643b/2324-21-28p-i2.png]= 5%
The spreadsheet appears as follows:
	INPUTS 
	
	
	OUTPUTS 
	

	Standard deviation (annual)
	0.3213
	
	d1
	0.0089

	Maturity (in years)
	0.5
	
	d2
	-0.2183

	Risk-free rate (annual)
	0.05
	
	N(d1)
	0.5036

	Stock Price
	100
	
	N(d2)
	0.4136

	Exercise price
	105
	
	B/S call value
	8.0000

	Dividend yield (annual)
	0
	
	B/S put value
	10.4076


Therefore, the implied volatility of the call is0.3213 
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