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PROBLEM SETS


5.          ST = $100    
	
	
	Cost
	Payoff
	Profit

	a.
	Call option, X = $95.00 $100.00¤$$100.00¤¤$$$100.00====$100.00==$100.00¤ ¤¤$100.000            ¤$$$1$$$100.00
	$7.65
	$5.00
	-$2.65

	b.
	Put option, X = $95.00
	0.98
	0.00
	-0.98

	c.
	Call option, X = $100.00
	3.81
	0.00
	-3.81

	d.
	Put option, X = $100.00
	2.20
	0.00
	-2.20

	e.
	Call option, X = $105.00
	1.45
	0.00
	-1.45

	f.
	Put option, X = $105.00
	4.79
	5.00
	 0.21




6.	S0 = $100, X = $100, C = $10   Investment = $10,000
	In terms of dollar returns, based on a $10,000 investment:
	
	Price of Stock 6 Months from Now

	Stock Price
	$     80
	$     100
	$     110
	$     120

	All stocks (100 shares)
	8,000
	10,000
	11,000
	12,000

	All options (1,000 options)
	0
	0
	10,000
	20,000

	Bills + 100 options
	9,360
	9,360
	10,360
	11,360


In terms of rate of return, based on a $10,000 investment:
	
	Price of Stock 6 Months from Now

	Stock Price
	$80
	$100
	$110
	$120

	All stocks (100 shares)
	-20%
	0%
	10%
	20%

	All options (1,000 options)
	-100
	-100
	0
	100

	Bills + 100 options
	-6.4
	-6.4
	3.6
	13.6





		


7.	S0 = $100, C = $10, X = $100, T = 3 months = 0.25 year, rf = 10% per year

	a.	From put-call parity:



b. Purchase a straddle, i.e., both a put and a call on the stock. The total cost of the straddle is $10 + $7.65 = $17.65



8.	S0 = $50, P = $4, X = $50, T = 3 months = 0.25 year, rf = 10% per year

	a.	From put-call parity:

 
b.	Sell a straddle, i.e., sell a call and a put, to realize premium income of
$5.18 + $4 = $9.18
If the stock ends up at $50, both of the options will be worthless and your profit will be $9.18. This is your maximum possible profit since, at any other stock price, you will have to pay off on either the call or the put. The stock price can move by $9.18 in either direction before your profits become negative.

c.	From C = P + S0 – X / (1 + rf)T
	We have S0 = C – P + X / (1 + rf)T
	Buy the call, sell (write) the put, lend $50/(1.10)1/4

The payoff is as follows:
	Position
	Immediate CF
	CF in 3 months

	
	
	S T ≤ X
	S T > X

	Call (long)
	C = 5.18
	0
	S T – 50

	Put (short)
	–P = 4.00
	– (50 – S T)
	0

	Lending position
	

	50
	50

	Total
	
C – P + 
	S T
	S T


By the put-call parity theorem, the initial outlay equals the stock price:
S0 = $50
In either scenario, you end up with the same payoff as you would if you bought the stock itself.
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