CHAPTER 1
Introduction

Short Concept Questions

Practice Questions

1.1
Selling a call option involves giving someone else the right 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 is 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.)

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) x100,000 = $1,000.

(b) The investor is obligated to sell pounds for 1.3000 when they are worth 1.3200. The
loss is (1.3200—1.3000)x100,000 = $2,000

1.3
(@) The trader sells for 50 cents per pound something that is worth 48.20 cents per pound.

Gain = ($0.5000 —$0.4820) % 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.

1.4

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 is 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 is exercised when the price is $20, you
lose $20 per share, or $2,000 in 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.

15
One strategy would be to buy 200 shares. Another would be to buy 2,000 options. If the share



price does well, the second strategy will give rise to greater gains. For example, if the share
price goes up to $40 you gain [2,000x ($40—$30)] —$5,800 = $14,200 from the second
strategy and only 200x ($40—$29) =$2,200 from the first strategy. However, if the share

price does badly, the second strategy gives greater losses. For example, if the share price goes
down to $25, the first strategy leads to a loss of 200x ($29 —$25) = $800, whereas the second

strategy leads to a loss of the whole $5,800 investment. This example shows that options
contain built in leverage.

1.6

You could buy 50 put option contracts (each on 100 shares) with a strike price of $25 and an
expiration date in four months. If at the end of four months, the stock price proves to be less
than $25, you can exercise the options and sell the shares for $25 each.

1.7

An exchange-traded stock option provides no funds for the company. It is a security sold by
one investor to another. The company is not involved. By contrast, a stock when it is first
issued, is sold by the company to investors and does provide funds for the company.

1.8

If a trader has an exposure to the price of an asset, a hedge with futures contracts can be used.
If the trader will gain when the price decreases and lose when the price increases, a long
futures position will hedge the risk. If the trader will lose when the price decreases and gain
when the price increases, a short futures position will hedge the risk. Thus, either a long or a
short futures position can be entered into for hedging purposes.

If the trader has no exposure to the price of the underlying asset, entering into a futures
contract is speculation. If the trader takes a long position, there is a gain when the asset’s
price increases and a loss when it decreases. If the trader takes a short position, there is a loss
when the asset’s price increases and a gain when it decreases.

1.9

The holder of the option will gain if the price of the stock is above $52.50 in March. (This
ignores 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



1.10

The seller of the option will lose money if the price of the stock is below $56.00 in June.
(This ignores the time value of money.) The option will be exercised if the price of the stock
is below $60.00 in June. The profit as a function of the stock price is shown in Figure S1.2.

2 i
/ Stock Price
0

50 5 60 65 70

Profit
.

Figure S1.2: Profit from short position in Problem 1.10
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The trader has an inflow of $2 in May and an outflow of $5 in September. The $2 is the cash
received from the sale of the option. The $5 is the result of the option being exercised. The
trader has to buy the stock for $25 in September and sell it to the purchaser of the option for
$20.

1.12
The trader makes a gain if the price of the stock is above $26 at the time of exercise. (This
ignores the time value of money.)

1.13

A long position in a four-month put option on the foreign currency can provide insurance
against the exchange rate falling below the strike price. It ensures that the foreign currency
can be sold for at least the strike price.

1.14

The company could enter into a long forward contract to buy 1 million Canadian dollars in
six months. This would have the effect of locking in an exchange rate equal to the current
forward exchange rate. Alternatively, the company could buy a call option giving it the right
(but not the obligation) to purchase 1 million Canadian dollars at a certain exchange rate in
six months. This would provide insurance against a strong Canadian dollar in six months
while still allowing the company to benefit from a weak Canadian dollar at that time.

1.15

a) The trader sells 100 million yen for $0.0090 per yen when the exchange rate is $0.0084
per yen. The gain is 100x0.0006 millions of dollars or $60,000.

b) The trader sells 100 million yen for $0.0090 per yen when the exchange rate is $0.0101



per yen. The loss is 100x0.0011 millions of dollars or $110,000.

1.16

Most investors will use the contract because they want to do one of the following:
a) Hedge an exposure to long-term interest rates.
b) Speculate on the future direction of long-term interest rates.
c) Arbitrage between the spot and futures markets for Treasury bonds.

This contract is discussed in Chapter 6.

1.17
The statement means that the gain (loss) to one side equals the loss (gain) to the other side. In
aggregate, the net gain to the two parties is zero.

1.18
The terminal value of the long forward contract is:

S, —-F,
where S is the price of the asset at maturity and F, is the delivery price (which is the same
as the forward price of the asset at the time the portfolio is set up). The terminal value of the
put option is:
max (F, - S;,0)
The terminal value of the portfolio is therefore,
S; —F, +max(F, -S;,0)

=mex(0,S; —F)
This is the same as the terminal value of a European call option with the same maturity as the
forward contract and a strike price equal to F,. This result is illustrated in Figure S1.3. The

profit equals the terminal value of the call option less the amount paid for the put option. (It
does not cost anything to enter into the forward contract.)
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Figure S1.3: Profit from portfolio in Problem 1.18

1.19
Suppose that the yen exchange rate (yen per dollar) at maturity of the ICON is S, . The payoff



from the ICON is,

1,000 if

ZLOOO—ZLOOO(lSE—lj if 84.5<§S; <169

S, >169

.
0 if S; <845
When 84.5<S; <169 the payoff can be written,

2 0gg_ 169,000

T

The payoff from an ICON is the payoff from:
(@) A regular bond.

(b) A short position in call options to buy 169,000 yen with an exercise price of 1/169.
(c) A long position in call options to buy 169,000 yen with an exercise price of 1/84.5.
This is demonstrated by the following table, which shows the terminal value of the various

components of the position.

Bond Short Calls Long Calls Whole position
S, >169 1,000 0 0 1,000
84.5<S;. <169 1,000 1609, 000(%—%) 0 2,000—169,000/St
S; <845 1000 | —169,000(& - ;) | 169,000(&— ) 0
1.20

Suppose that the forward price for the contract entered into on July 1, 2021, is F, and that the
forward price for the contract entered into on September 1, 2021, is F, with both F, and F,

being measured as dollars per yen. If the value of one Japanese yen (measured in US dollars)
is S; onJanuary 1, 2022, then the value of the first contract (in millions of dollars) at that

time is,
1O(ST - F1)
while the value of the second contract at that time is:
10(F, - S;)

The total payoff from the two contracts is therefore,
10(S; —FR)+10(F, - S;) =10(F, - F)

Thus, if the forward price for delivery on January 1, 2022, increased between July 1, 2021,
and September 1, 2021, the company will make a profit. (Note that the yen/USD exchange
rate is usually expressed as the number of yen per USD not as the number of USD per yen.)

1.21

(a) The arbitrageur buys a 180-day call option and takes a short position in a 180-day
forward contract. If S; is the terminal spot rate, the profit from the call option is

max(St— 1.22,0) — 0.02




The profit from the short forward contract is
1.2518 - St

The profit from the strategy is therefore

max(St— 1.22,0) — 0.02+1.2518 — St

This is
1.2318-St+ when Sr<1.22
0.0118 when S7>1.22

This shows that the profit is always positive. The time value of money has been ignored
in these calculations. However, when it is taken into account the strategy is still likely to
be profitable in all circumstances. (We would require an extremely high interest rate for
$0.0118 interest to be required on an outlay of $0.02 over a 180-day period.)

(b) The trader buys 90-day put options and takes a long position in a 90 day forward
contract. If S, is the terminal spot rate, the profit from the put option is

max(1.29 — St, 0) — 0.02

The profit from the long forward contract is
St—1.2556
The profit from this strategy is therefore
max(1.29 — St, 0) — 0.02+ S1—1.2556

This is
St-1.2756 when S7>1.29
0.0144 when S1<1.29

The profit is therefore always positive. Again, the time value of money has been ignored
but is unlikely to affect the overall profitability of the strategy. (We would require interest
rates to be extremely high for $0.0144 interest to be required on an outlay of $0.02 over a
90-day period.)

1.22

If the stock price is between $30 and $33 at option maturity the trader will exercise the
option, but lose money on the trade. Consider the situation where the stock price is $31. If the
trader exercises, she loses $2 on the trade. If she does not exercise she loses $3 on the trade.
It is clearly better to exercise than not exercise.

1.23

The trader’s maximum gain from the put option is $5. The maximum loss is $35,
corresponding to the situation where the option is exercised and the price of the underlying
asset is zero. If the option were a call, the trader’s maximum gain would still be $5, but there
would be no bound to the loss as there is in theory no limit to how high the asset price could
rise.



1.24
If the stock price declines below the strike price of the put option, the stock can be sold for
the strike price.

1.25
a) The upfront cost for the stock alternative is $31,650. The upfront cost for the option
alternative is $2,170.
b) The gain from the stock alternative is $40,000 — $31,650 = $8,350. The total gain
from the option alternative is ($400 — $320) x 100 — $2,170 = $5,830.
c) The loss from the stock alternative is $31,650 — $30,000 = $1,650. The loss from the
option alternative is $2,170.

1.26

Arbitrage involves carrying out two or more different trades to lock in a profit. In this case,
traders can buy shares on the TSX and sell them on the NYSE to lock in a USD profit of 50-
60/1.21=0.41 per share. As they do this, the NYSE price will fall and the TSX price will rise
so that the arbitrage opportunity disappears.

1.27 (Excel file)

Trader A makes a profit of St —1,000 and Trader B makes a profit of max (St —1,000, 0) —
100 where Stis the price of the asset in one year. Trader A does better if St is above $900 as
indicated in Figure S1.4.
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Figure S1.4: Profit to Trader A and Trader B in Problem 1.27

1.28

The investor has agreed to buy 100 shares of the stock for $40 in July (or earlier) if the party
on the other side of the transaction chooses to sell. The trade will prove profitable if the
option is not exercised or if the stock price is above $37 at the time of exercise. The risk to
the investor is that the stock price plunges to a low level. For example, if the stock price
drops to $1 by July, the investor loses $3,600. This is because the put options are exercised
and $40 is paid for 100 shares when the value per share is $1. This leads to a loss of $3,900
which is only a little offset by the premium of $300 received for the options.



1.29

The company could enter into a forward contract obligating it to buy 3 million euros in three
months for a fixed price (the forward price). The forward price will be close to but not
exactly the same as the current spot price of 1.1500. An alternative would be to buy a call
option giving the company the right but not the obligation to buy 3 million euros for a
particular exchange rate (the strike price) in three months. The use of a forward contract locks
in, at no cost, the exchange rate that will apply in three months. The use of a call option
provides, at a cost, insurance against the exchange rate being higher than the strike price.

1.30 (Excel file)
This is known as a bull spread (see Chapter 12). The profit is shown in Figure S1.5.
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Figure S1.5: Profit in Problem 1.30

131

The arbitrageur should borrow money to buy a certain number of ounces of gold today and
short forward contracts on the same number of ounces of gold for delivery in one year. This
means that gold is purchased for $1,200 per ounce and sold for $1,300 per ounce. Interest on
the borrowed funds will be 0.03x$1,200 or $36 per ounce. A profit of $64 per ounce will
therefore be made.

1.32

The second alternative involves what is known as a stop or stop-loss order. It costs nothing
and ensures that $29,000, or close to $29,000, is realized for the holding in the event the
stock price ever falls to $290. The put option costs $2,130 and guarantees that the holding can
be sold for $29,000 any time up to December. If the stock price falls marginally below $290
and then rises the option will not be exercised, but the stop-loss order will lead to the holding
being liquidated. There are some circumstances where the put option alternative leads to a
better outcome and some circumstances where the stop-loss order leads to a better outcome.
If the stock price ends up below $290, the stop-loss order alternative leads to a better
outcome because the cost of the option is avoided. If the stock price falls to $280 in
November and then rises to $350 by December, the put option alternative leads to a better
outcome. The investor is paying $2,130 for the chance to benefit from this second type of
outcome.

1.33
Suppose S; is the price of oil at the bond’s maturity. In addition to $1,000, the Standard Oil

bond pays:



S, <$25 0
$40>S, >$25 : 170(S, —25)
S, >$40 2550

This is the payoff from 170 call options on oil with a strike price of 25 less the payoff from
170 call options on oil with a strike price of 40. The bond is therefore equivalent to a regular
bond plus a long position in 170 call options on oil with a strike price of $25 plus a short
position in 170 call options on oil with a strike price of $40. The investor has what is termed
a bull spread on oil. This is discussed in Chapter 12.

1.34

You sell the treasurer a put option on GBP with a strike price of 1.19 and buy from the
treasurer a call option on GBP with a strike price of 1.25. Both options are on one million
pounds and have a maturity of six months. This is known as a range forward contract and is
discussed in Chapter 17.



