Chapter 10
Problem 10.24.
A trader has a put option contract to sell 100 shares of a stock for a strike price of $60.
What is the effect on the terms of the contract of:
(a) A $2 dividend being declared
(b) A $2 dividend being paid
(c) A 5-for-2 stock split
(d) A 5% stock dividend being paid.

(a) No effect
(b) No effect
(c) The put option contract gives the right to sell 250 shares for $24 each
(d) The put option contract gives the right to sell 105 shares for 60/1.05 = $57.14

Problem 10.25.
A trader writes five naked put option contracts, with each contract being on 100 shares.
The option price is $10, the time to maturity is six months, and the strike price is $64.
(a) What is the margin requirement if the stock price is $58?
(b) How would the answer to (a) change if the rules for index options applied?
(c) How would the answer to (a) change if the stock price were $70?
(d) How would the answer to (a) change if the trader is buying instead of selling the
options?

(a) The margin requirement is the greater of 500×(10 + 0.2×58)  = 10,800 and 500×(10+0.1×64) = 8,200. It is $10,800.
(b) The margin requirement is the greater of 500×(10+0.15×58)  = 9,350 and 500×(10+0.1×64) = 8,200. It is $9,350. 
(c) The margin requirement is the greater of 500×(10+0.2×70-6) = 9,000 and 500×(10+0.1×64) = 8,200. It is $9,000.
(d) No margin is required if the trader is buying 

Problem 10.26.
The price of a stock is $40. The price of a one-year European put option on the stock with a strike price of $30 is quoted as $7 and the price of a one-year European call option on the stock with a strike price of $50 is quoted as $5. Suppose that an investor buys 100 shares, shorts 100 call options, and buys 100 put options. Draw a diagram illustrating how the investor’s profit or loss varies with the stock price over the next year. How does your answer change if the investor buys 100 shares, shorts 200 call options, and buys 200 put options? 

Figure S10.7 shows the way in which the investor’s profit varies with the stock price in the first case. For stock prices less than $30 there is a loss of $1,200. As the stock price increases from $30 to $50 the profit increases from –$1,200 to $800. Above $50 the profit is $800. Students may express surprise that a call which is $10 out of the money is less expensive than a put which is $10 out of the money. This could be because of dividends or the crashophobia phenomenon discussed in Chapter 20. 
Figure S10.8 shows the way in which the profit varies with stock price in the second case. In this case the profit pattern has a zigzag shape. The problem illustrates how many different patterns can be obtained by including calls, puts, and the underlying asset in a portfolio. 
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Figure S10.7:  Profit in first case considered Problem 10.26
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Figure S10.8:  Profit for the second case considered Problem 10.26



Chapter 11

Problem 11.24.
The prices of European call and put options on a non-dividend-paying stock with
12 months to maturity, a strike price of $120, and an expiration date in 12 months are $20 and $5, respectively. The current stock price is $130. What is the implied risk-free rate?

From put-call parity
20+120e-r×1=5+130
Solving this
e-r = 115/120
so that r=−ln(115/120) = 0.0426 or 4.26%


Problem 11.25.
A European call option and put option on a stock both have a strike price of $20 and an expiration date in three months. Both sell for $3. The risk-free interest rate is 10% per annum, the current stock price is $19, and a $1 dividend is expected in one month. Identify the arbitrage opportunity open to a trader.  

If the call is worth $3, put-call parity shows that the put should be worth 

	
This is greater than $3. The put is therefore undervalued relative to the call. The correct arbitrage strategy is to buy the put, buy the stock, and short the call. This costs $19. If the stock price in three months is greater than $20, the call is exercised. If it is less than $20, the put is exercised. In either case the arbitrageur sells the stock for $20 and collects the $1 dividend in one month. The present value of the gain to the arbitrageur is 

	

Problem 11.26.








Suppose that , , and  are the prices of European call options with strike prices , , and , respectively, where  and . All options have the same maturity. Show that 

	







(Hint: Consider a portfolio that is long one option with strike price , long one option with strike price , and short two options with strike price .) 

Consider a portfolio that is long one option with strike price , long one option with strike price , and short two options with strike price . The value of the portfolio can be worked out in four different situations 


 Portfolio Value 


 Portfolio Value 



 Portfolio Value 




 Portfolio Value 
The value is always either positive or zero at the expiration of the option. In the absence of arbitrage possibilities it must be positive or zero today. This means that 

	
or 

	
Note that students often think they have proved this by writing down 

	

	

	



and subtracting the middle inequality from the sum of the other two. But they are deceiving themselves. Inequality relationships cannot be subtracted. For example,  and , but it is not true that !
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Problem 12.21.
A trader creates a bear spread by selling a six-month put option with a $25 strike price
for $2.15 and buying a six-month put option with a $29 strike price for $4.75. What is
the initial investment? What is the total payoff when the stock price in six months is (a) $23, (b) $28, and (c) $33.

The initial investment is $2.60. The total payoff is (a) $4, (b) $1, and (c) 0.

Problem 12.22.
A trader sells a strangle by selling a call option with a strike price of $50 for $3 and
selling a put option with a strike price of $40 for $4. For what range of prices of the
underlying asset does the trader make a profit?

The trader makes a profit if the total payoff is less than $7. This happens when the price of the asset is between $33 and $57.

Problem 12.23.

Three put options on a stock have the same expiration date and strike prices of $55, $60, and $65. The market prices are $3, $5, and $8, respectively. Explain how a butterfly spread can be created. Construct a table showing the profit from the strategy. For what range of stock prices would the butterfly spread lead to a loss? 

A butterfly spread is created by buying the $55 put, buying the $65 put and selling two of the $60 puts. This costs  initially. The following table shows the profit/loss from the strategy. 

	Stock Price
	Payoff
	Profit

	

	0
	


	

	

	


	

	

	


	

	0
	





The butterfly spread leads to a loss when the final stock price is greater than $64 or less than $56. 

Problem 12.24.






A diagonal spread is created by buying a call with strike price  and exercise date  and selling a call with strike price  and exercise date . Draw a diagram showing the profit from the spread at time T1 when (a)  and (b) . 

There are two alternative profit patterns for part (a). These are shown in Figures S12.2 and S12.3. In Figure S12.2 the long maturity (high strike price) option is worth more than the short maturity (low strike price) option. In Figure S12.3 the reverse is true. There is no ambiguity about the profit pattern for part (b). This is shown in Figure S12.4. 
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Figure S12.2: Investor’s Profit/Loss in Problem 12.23a when long maturity call is worth more than short maturity call
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Figure S12.3  Investor’s Profit/Loss in Problem 12.23b when short maturity call is worth more than long maturity call
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Figure S12.4  Investor’s Profit/Loss in Problem 12.23b
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