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1.1
Selling a call option 1nvolves giving someone else the nght to buy an asset from you. It gives
you a payoff of

—max(S, —K,0) = min(K — S,,0)
Buying a put option involves buying an option from someone else. It gives a payoff of

max(K - S;,0)

In both cases. the potential payoff is K — S, , When you write a call option, the payoff is
negative or zero. (This 1s because the counterparty chooses whether to exercise.) When you

buy a put option, the payoff is zero or positive. (This is because you choose whether to
exercise.)

W EREN

1.2
(a) The investor is obligated to sell pounds for 1.3000 when they are worth 1.2900. The
gain is (1.3000—1.2900) = 100,000 = $1,000.

(b) The investor 1s obligated to sell pounds for 1.3000 when they are worth 1.3200. The
loss is (1.3200-1.3000)= 100,000 = $2,000
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1.3
(a) The trader sells for 50 cents per pound something that is worth 48.20 cents per pound,
Gain =(50.5000—$0.4820) x 50,000 = $900 ..

(b) The trader sells for 50 cents per pound something that is worth 51.30 cents per pound.
Loss =($0.5130-$0.5000)x 50,000 = $650.
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You have sold a put option. You have agreed to buy 100 shares for $40 per share if the party
on the other side of the contract chooses to exercise the right to sell for this price. The option
will be exercised only when the price of stock 1s below $40. Suppose, for example, that the
option is exercised when the price is $30. You have to buy at $40 shares that are worth $30;
you lose $10 per share, or $1,000 in total. If the option 1s exercised when the price 1s $20, you
lose $20 per share, or $2,000 1n total. The worst that can happen is that the price of the stock
declines to almost zero during the three-month period. This highly unlikely event would cost
you $4,000, In return for the possible future losses, you receive the price of the option from
the purchaser.
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1.9

The holder of the option will gain if the price of the stock is above $52.50 in March. (This
1gnores the time value of money.) The option will be exercised if the price of the stock is
above $50.00 in March. The profit as a function of the stock price is shown in Figure S1.1.
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Figure S1.1: Profit from long position in Problem 1.9
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1.10

The seller of the option will lose money if the price of the stock is below $56.00 in June.
(This 1gnores the time value of money.) The option will be exercised if the price of the stock
15 below $60.00 1n June. The profit as a function of the stock price 1s shown in Figure S1.2.
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Figure S1.2: Profit from short position in Problem 1.10

17 A



10.1

The investor makes a profit if the price of the stock on the expiration date 15 less than $37. In
these circumstances, the gain from exercising the option is greater than $3. The option will be
exercised if the stock price is less than S40 at the maturity of the option. The vanation of the
investor’s profit with the stock price in Figure S10.1.
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Figure S10.1: Investor's profit in Problem 101
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10.2

The investor makes a profit if the price of the stock is below $54 on the expiration date. If the
stock price 15 below $50, the option will not be exercised. and the investor makes a profit of
$4. If the stock price 1s between $50 and $54, the option is exercised and the investor makes a
profit between $0 and $4. The variation of the investor’s profit with the stock price is as
shown in Figure $10.2,
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Figure §10.2: /nvestor’s profit in Problem 10.2
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The terminal value of the long forward contractis: Sr—Fo



where §; is the price of the asset at maturity and ¥ is the forward price of the asset at the

time the portfolio is set up. (The delivery price in the forward contract is also F.)
The terminal value of the put option is:
max (F, —S,,0)
The terminal value of the portfolio is therefore:
S, —F,+max(F,-§,,0)
=max (0,5, - F)
This 1s the same as the terminal value of a European call option with the same maturity as the
forward contract and an exercise price equal to F, . This result is illustrated in Figure S10.5.
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Figure S10.5: Profit from portfolio in Problem 10.8

We have shown that the forward contract plus the put is worth the same as a call with the
same strike price and time to maturity as the put. The forward contract 1s worth zero at the
time the portfolio is set up. It follows that the put is worth the same as the call at the time the
portfolio 1s set up.



