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After you read this chapter, you should be able t¢ answer the following guestions:
What are the basic features of forward contracts, futures contracts, and options contracts?
Why do derivative securities exist? How do they help meet investor needs and increase
market efficiency?

What are the similarities and differences between forward contracts and futures contracts?
What terminology do we use to describe option contracts?

o What does a payoff diagram show?

What are the risks and potential returns from options positions such as buying and writ-
ing calls; buying and writing puts; owning iong and short positions in spreads, straddies,
strangles, or butterfly spreads?

What are the relationships among the prices of puts, calls, and futures?

What are some uses of derivatives in investment analysis and portfolio management?

Our financial system has always demonstrated a remarkable tendency to evolve and
develop new markets and instruments. In the past quarter century, this tendency has
been exhibited most clearly in the rapid development and use of derivative instruments.
A derivative instrument has its value determined by, or derived from, the value of
another investment vehicle, called the undetlying asset or security. Earlier in the book
we briefly described options and futures, which form the basis for much derivative
trading. However, many new instruments have been created that possess some of the
haracteristics of options or futures and indeed some instruments that are like both
options and futures. The incredible growth in the use of derivatives and the occasional
controversy they engender make it all the more important that we develop an early

“understanding of derivatives and their role in our financial markets. Thus, in this chap-
er we mtroduce the basic derivative instruments—yorwards, futures, and options—and
escribe their characteristics, pricing, and some selected investment and portfolio man-
-agement strategies.

 Forward contracts are agreements between two parties, the buyer and seller, for
the former to purchase an asset from the latter at a specific future date at a price agreed
on up front. No money changes hands between the buyer and seller when the forward
ontract 1s initiated, thus, a forward contract itself is not an asset but merely an agree-
Ment. Forward contracts are created in the over-the-counter market. Futures con-
Iracts are somewhat like forward contracts in that they represent an agreement between
4 buyer and a seller to exchange a specified amount of cash for an asset at a specified
{‘fUture date. Unlike forward contracts, futures contracts trade on an exchange and are
subject to a daily settling-up process, which will be described in more detail later.
Options are instruments that grant to their owners the right, but not the obligation, to
buy or sell something at a fixed price, either on a specific date or any time up to 2 spe-
cific date. Unlike a forward or futures contract, the owner of an options contract is not
Obliged to follow through on it if the transaction is not in his or her best interest; thus
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the name “option” contract. The owner has the option to execute, or not execute, the
X , contract.!
: [n derivatives parlance, the buyer and seller of a contract are sometimes referred to
as counterparties in the derivatives transaction. The buyer of a contract is said to be
long in the contract. The seller, or writer of the contract, is short the contract.
Although their names are different, forwards, futures, and options have similar gen-
eral characteristics. First, they all specify the asset underlying the contract and the quan-
tity of the asset to be traded. Second, they all specify a length of time over which the
contract is in force. The transaction is to be completed, or the option exercised, on or
before the contract’s expiration date. Third, they allow the buyer of the contract to
i ' lock in a transaction price; we call this the exercise or strike price. If the purchaser: :
. exercises his or her option, or when the forward or futures contract is fulfilled, the trade"
occurs at the exercise price specified in the contract. Fourth, the profit or loss on the
contract depends on the relationship between the asset’s market price (or spot price) and
the exercise price at the time the contract is executed or when it expires. Generally,
' profits or losses on forward and futures contracts closely follow changes in the asset’s-
market price. Notably, owners of option contracts can protect themselves against large _
losses by merely choosing not to exercise their option.

VATIVES EXIST?

Most assets that we have discussed—such as stocks, bonds, gold, or real estate—are
| traded in the cash or spot market. The primary and secondary markets we examined
: earlier in the text are examples of spot markets. In these markets trades occur, and cash,
along with ownership of the asset, is transferred between buyer and seller.

At times, it may be advantageous to enter into a transaction immediately with the
promise that the exchange of the asset and money will take place at a future time. As
an illustration, a portfolio manager may anticipate month-end cash flows from investors
but wishes to purchase attractively priced securities.now, fearing their prices will rise.
A corporate treasurer may want to lock in today’s borrowing rates, fearing they will
rise in the future. A farmer may want to lock in attractive July corn prices, although
his crops will not be harvested for several months.

Such exchanges allow a transaction price to be determined today for a trade that
will not occur until a mutually agreed on future date. This can occur with a forward
contract or a furures contract. As an example, in June a wheat farmer can lock in the
price at which he can sell his harvest in September by selling a September wheat con-
; tract, which means that the profits on his crop will not be affected by price swings in
| the wheat spot market between now and harvest time.

!Another type of derivative, called a swap, is an agreement between two investors to exchange a series of cash flows
over time. For example, 2 borrower paying a fixed rate of interest who believes interest rates will fil] can enter.a
swap agreement in which he will pay a floating interest rate to a counterparty while the counterparty will pay 2
fixed interest rate to him. The actual amount of cash that changes hands is based on the nofional principal. The inter-
est cash flows equal the party’s interest rate times the notional amount. The notional principal is never paid to any-~
one; its purpose is to be a scaling factor to determine the size of the interest payments in the swap agreement. A
party paying a fixed rate 6f 0.5 percent a month with 1 notional #mount of $100 million will make monthly pay-
ments of $500,000; with 2 notational principal of $1 billion the monthly payments will be $5 million. Equity swaps
exist, too. An example of an equity swap will have a portfolio manager paying the S&P 500 monthly retarn to @
counterparty who in turn will-pay a fixed percentage return to the pordfolio manager. In a bearish market envi-
ronment such a swap can protect 2 portfolio against a decline in value but at the cost of giving up some of the
portfolio’s upside potental.
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Others may wish to enter into an agreement that allows for a future cash transac-
tion, but only if the contract buyer finds it in his best interest to do so. The option con-
tract allows the purchaser to ultimately decide whether or not to execute the trade in

the future. For example, a real estate developer may purchase an option to buy prop-

erty at a fixgd price during a specified time period; should property values rise, she will
choose to exercise the option and purchase the land for the specified price. Alterna-
tively, a wheat farmer may enter into an option contract to sell his harvest at a prede-
termined price; should the spot-market price for wheat be lower at harvest, he will
execute his option and receive the predetermined price. In contrast, should the spot
wheat price be higher, he will choose to sell his wheat at the higher spot price and let
the option contract expire. Similar option contracts exist for financial assets such as
individual stocks, stock indexes, interest rates, and currencies.

Over time, derivatives such as forwards, futures, and options have evolved to fulfill
desirable economic purposes. They help shift risk from those who do not want to carry
it to those who are willing to bear it. They also assist in forming cash prices and pro-
vide additional information to the market. Finally, the trading mechanisms for deriva-
tives have evolved so that in many cases it may be less costly, in terms of both com-
missions and required investment, to invest in derivatives than in the cash market. In
the following subsections we will discuss each of these benefits in more detail.

Risk Shifting

The farmer who wants to reduce his risk can hedge by locking in now a price for wheat
to be delivered at harvest. He does this by entering into a forward or futures contract with
someone who is willing to bear the risk of fluctuating spot prices. The buyer of the con-
tract may be a speculator or grain processor who believes that wheat will sell at a higher
spot price in the future and so agrees to buy the wheat in the future at the preset price.

The use of option contracts affects the asset’s risk-recurn profile because the option
owner can decide not to exercise it if the transaction becomes disadvantageous from
her perspective. Thus, options can be used to control risk by limiting losses while pro-
tecting profit opportunities.

As these illustrations show, derivative contracts can help control risk and help to
manage the expected return—risk tradeoff faced by an investor. Those wishing to
reduce their exposure to a fluctuating spot price can do so by using derivatives, Simi-~
larly, an investor or speculator who is willing to increase (or “leverage™) his exposure
to risk can do so via appropriate derivatives trades. Later in this chapter we will give
examples of several strategies that can be used to increase or decrease exposure to risk.
Additionally, in Chapters 17 and 19 we will illustrate how to use derivatives to mod-
ify a portfolio’s risk—return profile.

Price Formation
Speculators also trade in the derivative markets because they believe the asset is incor-
rectly priced based on their analysis and information. Because speculators bring addi-
tional information into the market, the prices of the underlying assets and their corre-
sponding futures and option contracts should more accurately reflect the intrinsic values
of the assets. As we show in Chapter 12, the spot, futures, and option prices are inter-
related by arbitrage reladonships. That means information affecting the spot market will
also affect derivative prices and vice versa.

Derivative prices also provide information that can be analyzed to assist decision
making. For example, some investors use futures prices as the market’s best estimate for
future spot prices. This can aid planning, as futures markets can provide these estimates
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for certain commodities, financial assets, and currency exchange rates. The price for-
mation function enhances market efficiency as participants in both the spot and deriv- {
atives markets trade based on their information and analysis. This will help market ;
prices to reflect the intrinsic value of the spot-market asset.

Investment Cost Reduction L
As the derivative markets have evolved, commissions are generally lower than in the
corresponding cash market. Liquidity in this market is also enhanced as many hedgers ,
and speculators trade derivatives. Rather than place a bet on the direction of the stock o
market by paying commissions and purchasing shares in each of the S&P 500 firms, ‘»
by they can purchase a single futures contract that represents the entire index. Therefore,

" portfolio managers can quickly adjust their portfolio’s risk exposures at lower cost by
o using futures instead of spot-market trades. Unlike a spot-market transaction, com-
A modity derivative contracts do not require the purchaser to pay for storing the com-~
modity. Additionally, margin requirements are less in futures transactions than they are
on the spot market. , ‘

Although they may seem esoteric and daunting at first, derivatives play an important
economic role in allocating risk, forming prices, and facilitating transactions. Similar to
: other investment vehicles, careless or improper use of derivatives can lead to large losses.
. When taking a large position in one market, even risk-loving speculators will often
hedge their risk to limit their loss by taking an offsetting position in another market.

A forward contract is an agreement between two parties to exchange an asset at a spec-
ified price at a specified date. Because it is a contract, the buyer is obligated to purchase
the asset and the seller is obligated to sell at the predetermined price (the exercise price)
on the specified date (the expiration date). The buyer of the contract is said to be long
forward; the seller is said to be short forward.

Forward contracts are traded over the counter and are generally not standardized,
‘ meaning that as long as the buyer and seller negotiate agreeable terms, they can create
i their own forward contract on virtually any commodity. Notably, this flexibility has a
; major drawback: forward contracts are not liguid. Should a buyer or seller wish to get out
of a forward agreement, she needs to find another party to purchase it. Another poten-
tial problem with forwards is credit risk or default risk. The contract may not be exe-
cuted as planned if the buyer cannot raise the cash needed to purchase the asset, or if
the seller commits fraud by not delivering the asset to be sold.

The profit or loss on a forward contract relates directly to the relationship between
the actual market price of the underlying asset and the exercise price contained in the
contract. The value of a forward contract is realized only at the expiration date; no pay-
ments are made at the initiation of the contract and no cash transfers are made prior to
expiration. :

As shown in Exhibit 11.1, if the market price rises above the exercise price, the
buyer gains (and the seller loses, because the asset will be sold at a price below current
value); should the price fall below the exercise price, the buyer loses (and the seller
gains, because the asset is sold for a price greater thants current value). Suppose a grain
processor buys a forward contract from a farmer for October delivery of grain at a price
x of $3 a bushel. Exhibit 11.1 shows the grain processor’s payoff profile for her long for-
R ward position (heavy arrow). Should the October spot-market price be $3 a bushel, the
18 processor breaks even as the spot price equals the previously set forward price. If the
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A farmer and & grain processor enter into a forward contract that obliges the
bushel.
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October spot price is $4 a bushel, the processor gains $1 a bushel by purchasing grain
that has a $4 market value at the $3 forward price. The processor’s profits rise dollar for
dollar as the spot price rises above the $3 forward price. Conversely, the processor’s
losses increase dollar for dollar as the spot price falls below the $3 forward price. For
instance, if the October spot price is only $2, the processor Joses $1 per bushel; she is
obligated to buy grain that-has a $2 market value for the $3 forward price.

The situation is reversed for the farmer, who is short forward (dotted arrow). As the
October spot-market price rises above $3 a bushel, the farmer suffers an opportunity loss
since he is obligated to sell his grain for $3 a bushel. If the market price is $4, he has a
$1-per-bushel opportunity loss; if the market price rises to §5, he has a $2-per-bushel
opportunity loss; and so on. Conversely, for October spot prices under $3, the farmer
gains a dollar-for-dollar opportunity profit.

The diagram in Exhibit 11.1 is called a payoff profile; it illustrates the profits and
losses on an investment. The payoff profile for a long forward position is similar to that
from owning the underlying asset outright; price increases make the owner wealthier.

Similarly, the payoff profile for 2 short forward position resembles that from 2 short sale
of the underlying asset.

The large market for forward contracts in currencies allows corporations and finan-
cial institutions to enter into forward contracts to hedge exchange rate nisks. The spot
market for currencies is an informal network of financial institutions that trade large
volumes of currencies by telephone or wire. Exhibit 11.2 illustrates the CUITency spot
quotations that appear in The Wall Street Journal. Most major currencies of capitalist
countries are included, although many of these currencies do not freely float with other
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CURRENCY TRADING

Monday, March 25, 2002 S, § EQUW RRENCY PE
EXCHANGE RATES County T a—

32510 32673 3076 3070
0006604 .000BB04 1514.25 1514.25
2832 2832 3.8001 28001

The New York forelgn exchange mid-range rates below apply {mgx\(%g:}nd
to trading among banks in amounts of $1 million and more, Waiaysia {Ringgiti-b.
as quoted at 4 p.m, Eastern time by Reuters and other alay; 09100

sources. Retail transactions provide fewer units of foreign Maita (Lira)... 21997 2.1988 4546 4548

currency per dollar, Mexico (Peso
U8, § EQUIY, CURRENCY PER US. § Floating rate. 10 105 9.0075 9.0460
Country Mon T Mont tri New Zealand 4381 4385 2.2826 2.2805
‘- Argenting (PESOIY e 2841 3350 34000 28850 | Norway (Krone N1 87710 8.7808
Austraiia (Dollar 533 5308 18659 184 | Pakisian (Rupes figee 01666 60.0%5 60025
i 1, Bafwain {Dinar). 2.655  2.8508 A 31 Pery {new Saf) 2838 2894 34533 34550
AR Brazil (Real). 4098 1035 23650 73615 Philippines (Peso) 01956 01956 51.125 51.115
: : Britain (Pound). 1.4957 1,495 014 015 Potand (Zioty)... 2418 2433 41300 44100
{-month forwar 1429 1428 7008 7028 Russia (Ruble}-a 210 o 3157 3182
1 3-months forward... 1.4181 14178 052 JG53 Saudi Arabis (Rivalj . 2668 2666 3.7504 37505
8-months forward... 1.4115 14113 7085 7086 Singapore {Dollar) 5438 5454 1.83%0 18335

; Canada (Doliar)
; {-month forwar
3-months lorward.

6310 63 15847 \5777 © Siovek Rep. (Koruna). 02101 02088 47607 7857
6308 8337 1.5851 1.5781 South Africa (Rand) 0866 087 11.5455 11.4800
B34 322 1.5863 15793 | South Kores (Won).... 0007630 0007556 132650 132340
8297 5323 1.5881 15815 | Sweden {Krona) 0974 0973 0267 102787

157 & Chile {Pesa) ... fot4 001496 670,15 6845 | Switzertand (Franc 5004 5000 1.6655 1.6667
SR China (Renmini) . 1208 1208 8.2769 8.2770 1-month forward .. 5006 5001 15851 15663
i Colombla (Peso). 0004400 0004408 250 26850 1 3-months forward. 5009 8005 1.6642 16654

i ; ) (zech. Rep, (Koruna) 6-months forward. 8019 6014 1.6614 15628 .

! Commercial 7ate...
IE Denrark (Krone)..

k Ecuatdor {US Dollar)-
Hong Kong (Dollar} ..

ees sy 35.395 35.499 Tatwan (Dollar
1181 1180 8.4705 8.4765 Thailznd (Baht]
1.0000 1,0000 1,0000 1,0000 Turkey (Lira)-t.
1282 1282 7.7995 7.7996 United Arab (DI

22857 02858 35.000 34880
02305 2304 43.385 43,385
00000074 00000074 1345000 1344000
2722 2728 - 3873 36730

003694 003382 278.21 278.33 Uruguay (Pesa) ... . 06711 0668 14.900 14.850
[2051 02051 48750 48.750 Veneruela (Bolivar) ... 001117 001128 83550 38053
0001030 0001018 9708 9825 X
israel (Shekal) . 2139 2154 48750 45435 SPR.... 1.2483 12506 8011 7996
Japan (Yen)..... 007497 007530 133.38 13281 Eurg... 8776 8770 1.1395 1.1403
1-month forward . . QO7S 007B4t 133.16 132.60 Special Drawing Rxghts (SDR) are based on exchange rates
3-months forward. 007535 007567 13272 13218 for the U.S., British, and Japaness cumrencies. Source: Inter-
§-months forward. . 007585 007617 13184 131.28 national Monetary Fund.
Jordan {Dinar} ... 1.4104 14104 1090 7080 a-Russian Central Bank rate. b-Government rate. y-Floating rate.

Source: From The Wall Street Joumal, March 26, 2002, p. B15. Copyright © 2002 Dow Jones. Reprinted by permission of Copyright Clearance Center.

Iy currencies. In these cases, the exchange rates are established either by government
. order or by the country’s central bank, which intervenes to keep the exchange rate at
a given level. Note that quotes for a spot and several forward rates are included for most .
major trading partners of the United States.

For the example day—Monday, March 25, 200’7—-the spot price of the British
pound was $1.4257, which means that 1 million British pounds are equivalent to
£1,000,000 ($1.4257/£) = $1,425,700. In the third column the same guote is inverted,
that is, expressed as units of British currency per U.S. dollar; $1 million is equivalent
to $1,000,000 (,£0.7014/$) = £701,400. On that same day, the one-month forward
rate for pounds was $1.4229, which means that one could have entered into an agree-
ment to buy 41,000,000 in one month at a price of $1,422,900. Of course, these
quotes should not be interpreted as precise because they are based on a sampling of
banks and represent large transactions. Moreover, the bid—ask spread does not appear
in these quotes.

NI

A futures contract is much like a forward contract in some ways. As-with a forward, a
futures contract obliges the owner to purchase the underlying asset at a specified price
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(the exercise price or futures price) on a specified day. The long (short) futures payoff
profile is identical to the long (short) forward payoff profile shown in Exhibit 11.1.
Futures, however, have two major distinctions that differentiate them from forwards.

First, futures have less liguidity risk because they are traded on major futures
exchanges, Futures contracts have standardized terms and conditions, such as quality and
quantity of the underlying asset and expiration dates. This standardization allows futures
to be bought and sold in secondary markets, just like common stocks. Someone pur-
chasing (or selling) a futures contract can offset her obligation by selling (or purchas-
ing) the identical type of contract.

Second, futures have less credit risk or default risk than forwards. Purchasers and sell-
ers of futures are required to deposit funds, the initial miargin, in 4 margin account
with the exchange’s clearing corporation or clearinghouse. The initial margin require~
ment is usually 3 percent to 6 percent of the value of the contract, Funds are added to
or subtracted from the margin account daily, reflecting that day’s price changes in the
futures contract (at the end of each trading day, a special exchange committee deter-
mines the approximate closing price, called the settlement price, for cach futures con-
tract). Thus, futures are cash-settled every day through this process known as marking
to the market, Similar to common stocks, if an investor’s margin account becomes too
low, the maintenance margin limit is reached and the investor must place additional
funds in the margin account or have his position closed.

Thus, rather than buying or selling futures from a specific investor, the futures
exchange becomes the counterparty to all transactions. Should an investor defaul, the

_exchange, rather than a specific investor, covers any losses. But the daily settling of
accounts through marking to the market and the maintenance margin requirements
helps to prevent an investor’s deficit from growing unchecked until contract maturity.

Parties that cannot deposit the funds required on a daily basis will have their con-

- tracts liquidated. Thus, some have compared futures contracts to “a series of forward
contracts {in which] each day yesterday’s contract is settled and today’s contract is writ-
ten.” That is, a futures contract is like a forward contract that was purchased yester-
day, expires today, and is replaced with a new one-day forward contract priced to
reflect today’s expectations. Today’s contract expires tomorrow, at which time settle-
ment occurs (the function of daily settling by marking to the market) and a new one-
day forward is created at a price reflecting tomorrow’s expectations, and so on.
Although the Chicago Board of Trade is the oldest futures exchange, many other
futures exchanges operate in the United States and in the rest of the world, Exhibit 11.3
Lists the U.S. futures exchanges and provides a few details about them. The Chicago
Board of Trade (CBOT) remains the largest futures exchange, but it is rivaled by the
Chicago Mercantile Exchange (CME). Although the CBOT specializes in grains, its
biggest contract is its highly successful U.S. Treasury bond futures, which was launched
in 1977 and has traditionally experienced the largest volume of any futures contract.
The CME originally specialized in livestock futures, but most of its current volume
comes from numerous successful futures on foreign currencies, stock indexes, and the
Eurodollar. The third largest exchange is the New York Mercantile Exchange
(NYMEX), which specializes in futures on energy products such as crude oil, gasoline,
and heating oil. Trading in these contracts has exploded in recent years because

*Fischer Black, “The Pricing of Commodity Contracts,” Journal of Financial Economics 3, nos. 1, 2 {January—-March
1976): 167-179.
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Chicago Board of Trade (CBOT) Referred 1o as "The Board of Trade.” The world's oldest and largest futures exchange. The pnmary
exchange for futures on agricultural commodities and a major market for trading in financial futures, particularly on intermediate and long-
term Treasury securities.

Chlcago Mercantile Exchange {CME) Referred to as “The Merc." The second largest futures exchange. Originally specialized in livestock
futures, but now most trading is in stock-index, interest rate, and foreign currency futures through its subsidiaries the index and Option
Market and the International Monetary Market,

Coffee, Sugar, and Cocoa Exchange (CSCE) Located in New York. Specializes in coffee, sugar, and cocoa.
Commodity Exchange (COMEX) Referred to as “Comex.” The primary market for metal futures,

Kansas City Board of Trade (KCBT) Specializes in grain and has a small volume in stock-index futures. It was the first exchange to offer
trading in stock index futures.

London international Financial Futures Exchange (LIFFE) Offers trading in interest rate and equity futures, options, swaps, and
selected commodities including cocoa, sugar, and wheat.

Marche a Terme international de France (MATIF) Offers tradmg in short-term, medium-term, and long-term Eurobond futures; selectad
stock-index futures; and commodities.

MidAmerica Commodity Exchange (MCE) Referred to as “The MidAm." Trades scaled-down versions of many of the contracts on the
Chicago Board of Trade and Chicago Mercantile Exchange.

Minneapolis Grain Exchange (MGE) Small volume of trading in grain futures,

New York Cotton Exchange (NYCTN]) Specializes in cotton and orange juice. Orange juice trades on its subsidiary the Citrus Associates
and has a small volume of trading in currency and financial futures on its subsidiary the Financial Instruments Exchange (FINEX).

YFE)

New York Futures Exchange (NYFE) Referred to as “NYFE" (pronounced “Nife"). Created out of the New York Stock Exchange. Special-
izes in stock-index futures and has a small volume of trading in a commodity futures index and in Treasury bond futures.

New York Mercantile Exchange (NYMEX) Referred to as “NYMEX." The primary market for enerqy futures,

Philadelphia Board of Trade (PBT) Created out of the Philadelphia Stock Exchange. Has a small volume of trading in currency futures. In
June 1998 it agreed to & merger with the American and Nasdaq exchanges, to occur during a five-year transition period.

Twin Cities Board of Trade (TCBT) Created out of the Minneapolis Grain Exchange. Has a small voiume of trading in currency futures.

NYMEX’s contracts have enabled firms to hedge the extremely volatile energy mar-
ket. A listing of some of the more popular contracts and their exchanges is provided in
Exhibit 11.4. ‘

How do futures contracts develop? As part of their marketing function, the futures
exchanges develop futures contracts for outstanding assets (for example, commodities,
bonds) that they believe will meet the needs of various traders and investors. In late
1997, futures trading began on two new futures contracts that may be of interest to
individual and institutional investors. One, called the “mini” S&P 500 futures, allows
futures trading on a contract that is one-tenth the value of the regular S&P 500 futures
contract. The second allows futures trading on the value of the Dow Jones Industrial®
Average, one of the world’s best-known stock-market indexes.

Exhibic 11.5 presents a sample of the futures quotation page from The Wall Street
Journal. For example, a corn futures contract trades at the Chicago Board of Trade
(CBT in The Wall Street Journal) and trades in units of 5,000 bushels. The price quoted
is in cents per bushel. The September 2002 contract (on the elghth line of the left-hand
column) opened at 248} cents per bushel, had #high of 2495 cents per bushel, and a
low of 247 cents per bushel. The settlement price, which is roughly the closing price
and the price at which contracts are marked to market, was 249 cents per bushel. The
settlement price was down by + cent per bushel from the previous day. During the life-
time of the September 2002 contract, its high was 262 and its low was 233, The open
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A. Physical Commuodities

Com, soybeans, soybean meal, soybean oil, wheat Chicago Board of Trade

Cattle—feeder, cattle—live, hogs, pork bellies Chicago Mercantile Exchange
Lumber
Heating oil

Cocoa, coffee, sugar—world, sugar—domestic Cocoa, Sugar, and Coffee Exchange

Copper, gold, sitver New York Commodity Exchange

Crude oil, heating oil, gasoline, natural gas New York Mercantile Exchange
Piatinum

B. Financial Securities

Yen, Euro, Canadian dollar, Swiss franc, British pound, International Monetary Market
Mexican peso, Australian dollar, Treasury bills, Eurodollar {Chicago Mercantile Exchange)

{LIBOR}, mini S&P 500, S&P 500 Index, Nikkei 225 Index,

Russell 2000 Index

‘Treasury bonds, Treasury notes, Municipal bond index, federal funds, Chicago Board of Trade

Dow Jones industrial Average
Major Market Index

Eurodollar, British gilt, German bunds London International Financial Futures Exchange
Euromarks, Eurofrancs, Eurolira

FT-SE 100 Index

interest—the number of contracts currently outstanding—was 1,274. At the bottom of
each commodity listing is summary information on the overall volume, the volume on
the previous day, and the overall open interest for the commodity.

The upper right-hand column of the exhibit contains the stock-index futures con-
tracts. For instance, S&P 500 futures trades at the Chicago Mercantile Exchange
(CME) and its price is 250 times the index. The March 2002 contract opened at
1200.10, which means the value of the contract was actually $250 X 1200.10 or
$300,025. The high during the day was 1208.30, the low was 1194.30, and the settle-
ment price was 1194.50, down 11.80 from the previous day. During its lifetime, the
March contract had a high of 1349.60 and a low of 1186.80. Its open interest was 1,339
contracts. At the bottom of the S&P 500 listing is information on volume and open
interest and about the actual S&P 500 index, which closed at 1178.02 on August 15,
2001.

The lower right-hand column of the exhibit contains information on interest rate
futures. For example, the Treasury bond contract on the Chicago Board of Trade is for
$100,000 face value of Treasury bonds and the price quote is in 3 of 100 percent of
face value. The settlement price of the September 2001 contract is 10333, down 35 from
the previous day. This is an actual price of (1032 X $100,000 = $103,937.50. The
rightmost column of the exhibit contains the open interest, and the bottom line below
the Treasury bond futures listing contains volume and open interest information on all
contracts.

In 1972, the Chicago Mercantile Exchange began trading futures based on the cur-
rencies of the leading trading partners of the United States. The currency futures mar-
ket is quite active, although it is smaller than the over-the-counter currency forward
market. Current trading is in the Japanese yen, Canadian dollar, British pound, Swiss
franc, Australian dollar, Mexican peso, and the euro. The most active trading is in the
yen and euro contracts.
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Wednesday, August 15, 2001
Open interest Reflects Previous Trading Day,

GRAINS AND OILSEEDS
LIFETIME OPEN

OPEN. HIBH  LOWSETTLE CHANGE HGH LOW T,
Corn (CBT) 5,000 bu.; cents per bu, :
Sept 2211 222/ 28 9% -~ 2 78 182 95,644
Nov  226% 228  26% 2% 2 U2 199 204
Dec  233% 235 20 2% 20275 Wh 214282
dalz 236 27 24 236k 2n 243 3% 397
Mar  283% 2 240 241 2 20 25 41,855
May 247 248 243% 245\ 2 8 2 11,578
duly 251 251% 8 250 e A% 2 18728
Sept 248V 248%% 247 248 Yo 282 28 1274
Oec 253 263%. 251 250% w2 W% 12805
J03 287 288 X6 268 . 72 280 51
Dec 263 %60 262 94U + % B9 2534 1,081
Est-val 88,000, vl Tue- 54,079; open int 395,100, +750,
Oats (CBT) 5,000 bu.; conts per bu,
Sept 133 MY 1304 3% - h 15 0 417
Dec 134 v 131% 133 - % 145% 108% 5800
MO2 138% 138 136 3T - 1 144 1 218
Est voi 1,200; voi Tue 268; open int 12,183, —66,
Soybeans (CBT) 5,000 -bu.; cents per bu.
St 511 - 519 BB 51 6% 549 414y 18675
Nov  507% 515% 502, 513 51 806 411 91815
Jal2 512 819 507 516% P 540 4% 14278
Mar 517 B2t 511 5% 5 58 43 14174
Ny 513 518 507'/1 517 4 . 531 444 17733

July 304! 30614 302'/2 J05% ~ 2 85 272 3806

Dec 322 322 320v2 2% 365 37 800

Est vol 27.000; vol Tue 15112 apen int 144 699, —173,

Wheat (KC) 5,000 bu,; cents per bu. )

Sept P98V 286Y 282 284~ 3 BBV 2% 37393

Dec 313 313% 307  30%% ~ 2% 375 307 35,149

Mi02 325 325’/2 20 2% - 2 83 W 9812
336 e 3\~ vh B/ 3 993

st vol 19763 vui Tue 6.585; open int 83,623, 567

Wheat (MPLS& 5,000 bu.; cents per bu.

Sept 305 W% L W%+ T 381 301 12,143

Dec  J200c 30% 315 318 4+ v 380 315 8.843

M2 332V, 3332 328% 333 + 1 387 328% Qg%

LR T T T T

+ 4+ ++

May 341 341 37 340V 37 337
Est vl 4834' vul Tue 3623 open int 23 203, —-155 '

Sept R T A K T U -0 ¢ I Va0 |
ot : - B 2035 1494 205%
Dee - 2025 1522 74223
Jal2 - 12 AW B4 71
Mar -~ 12 2015 1572 9488
May - 16 2030 w600 11317
Jaly. - 10 205 1630 5382
Aug - 37 033 1730 79
Sept - 37 1750 1680 856
QOct - 35 183 1780 285

+ 2050 1740 860

Dec w20 42

Est vol 13.500; voi Tue 17.733: open int 169224 +1,667.
Wheat (CBT) 5,000 bu.; cents per bu.

Sept  268% Wk %3 K - 2 328 254 43,644
Dec 283, 284% 2718 282
M2 206% 268 292 295% - 2

May 302 @ 2B% B - 1% 3B 1% 2186
July  304%  308Ye 302% 30B% ~

Dec 322 32 318 320% 20 365 37 800
Est vol 27.000; wol Tue 15.112; open it 144 699, 173,

Wheat (KC) 5,000 bu.; cents per bu,

Sept - 298%4 Mo W oM 3 368 202%  37.39;
Dee 313 33 307 3% ~ % 35 A7 35,149
M0Z 325 35% 300 2% - 2 383 30 9919
May 330 N0 I W - 1 B/ 993
Est vof 19,763, val Tue 6,585; open int 83623, —567.

Wheat (MPLS& 5,000 bu.; cents per bu.

Sept 05 5% 301 WGk +  th 38t 308 12,143
Dec — 320ve 320% 315 B19% + Y 389 315 8,843
M2 332V 333 3BY% 33 + 1 37 WU 200
May 341 34t 307 340% ~ % 36 37 219
Est vol 4,834 vol Tue 3623 coen int 23,283, 155, '

An Introduction to Derivative Instruments

—LFETIME __ OPEN
GPEN  HIGH  LOW SETTLE CHANGE “WIGH LOW INT,
INDEX
DJ Industrial Avavage (cBOT) $10 times average
Sept 10434 10487 10358 74 11448 9240 31515

Dec 10480 10505 10405 10407 ~ 74 11880 98RO 1400
Est vol 13,300; vol Tue 12022 open int 32924, +239,

ldx orf: Hi 10468.74; Lo 10340.75: Close 1034535, ~66.02.

S&P 500 index (CME)-$250 times index

Sept 119260 119520 117950 1180B0 -~ 1150 169060 130050 - 445472
Dec 119830 120200 118700 118770 ~ 1160 171480 190900 49,33

June

1180 170550 112500 573
Sept

121380~ 1200 165670 114000 203
Dac 12280 - 100 0070 11R0D 1B
£st vol 62.116; vol Fire 55535, open It 487,140, +15881,

idx pric Hi 1191.2%; Lo 1177.61; Clase 117802 —671

Mint S&P 500 (Cl 5 ME )550 times ind

Sept 119260 119525 117950 118075 - 1150 133600 110825 121,828
Vol Tue 135,836: apen int 121,915, +4,

S&P Midcap 400 (CME)-$500 tlmaa Index

Sepl  S0B.0D 508,00 50050 50370 ~ 305 57500 44300 16323
Est vol 1,042; vof Tue 687; open int 16,323, —25

ide pr; Hi 505.48; Lo 49951; Close 50075, ~1.18,

Nikke! 228 Stock Average (CME}$5 times Index

Sept 11850, 11725 11585, 11620. ~ 250 16340. 11285. 18568
Est vol B33, val Tue 1,565, open int 18,628, +380,

i el Hi 11820.82; Lo 11648.86; Close 1175540 —-162.55,

Nasdag 100 (CME)-$100 times index

o
Sept 163700 164300 157400 157650 — 580D 28!500 139500 55785

Est vol 15.324: vo Tue 14,780; o(?en int 55,896, ~4

idx prt Hi 1641.84; Lo 1571 92 Ciose 1572.03, -5792

Min! Nasdag 100 {CME)-$20 times lndex

Sept 16380 16490 15740 15765 - 580 20895 14135 128455
Vol Tue 113,108; open int 128,462, + 1,40 '

QSCH {CME)-$250 times nearby Indnx :

Aug 20890 208.90 20680 207.59° + .09 22670 19650 301
Sen! 0840 20850 20675 20746 + 25 20850 19790 14,328
Est vol 235: vol Tue 6014 open int 14829, -

dx pri: Hi 208.56; Lo 20497; Close 20751, +.20.

Russell 2000 ((:ME; -$500 times index

Sept 48175 48375 47675 48000 - 250 55480 43430 20914
Est vol 2,376; vol Tue 1,578; open int 20914, ~185,

tdx prl: Hi 481.19; Lo 476.50: Clase 478, 95, -1.24,

INTEREST RATE
Treasury Bonds (CBT)-$100,000; pts 32nds of 100%
Sept 10402 10411 10317 10330 - 4 BB 9522 4718%
Oec 10312 10318 10225 10306 ~ 4 1042 97.05 S{1%
Est vof 197.000; val Tue 157.893; open int 523292, -853.
Treasury Notes (CBT;$100 ,000; pts 32nds of 100%
Sept 06-045 106-10 05-255 05-305 - 6.5 105-28 101-26 562,660
Dec 05085 05-175 10502 05085 ~ 65 10520 10028 57469
Est vol 210.000; vol Tue 163010; open int 620058, + 11528,
10 Yr Agency Notes (CBT)-$100,000; pts 32nds of 100%
Sept 10136 10123 1003 0-085 - 100 02035 87-145 48788
Est vol 680 vol Tua 976: open il 48,782, 441,
8 Yr Treasury Notes {CBT)-$100,000; pts 32nds of 100%
Sept 105-20 05-235 10511 05135 ~ 65 10526 10103 460,756
Dec  106-11 108:17 10501 05026 ~ 65 105 15 10317 23060
Est vol 83,000; voi Tue 75,338; open int 483838, +4.44
2 Yr Treasury Notes (CBY)-$200,000; pts 32nds of 100%
Sept 103-24 10325 03192 10321 — 37 10309 02085 65448
Est vol 9000 vol Tug 5,757, open int 70.201, +3,430,
30 Day Federal Funds (CBT)}-$5 milllon; pts of 100%
fug  58.955 B6.380 98350 935 - Mo 9642{S 94475 25280

Sept 9653 9654 9651 %BHR - @ 9650 50334
Jct 9666 9680 9661 9662 - 04 9660 9562 290
Nov 9689 9670 9665 96 66 - 05 9673 9608 32015
Dec 9870 9672 9566 - 05 9875 9635 149902
Jab2 9672 9672 9566 95 57 ~ 06 976 92 7508
Fab w83 -~ 06 9660 9805 3678
Mar - 9854 - 88

%48 67 12
Est vol 2500& vol Tue 1422(} open int 168298 +4,201,
Munt Bond index (CBT)-$1,000; times Bond Buyer MBI
Sept 106-30 107-03 106-21 10628 ~ 130703 16092 1t
Est vol 1.500; vol Tue 521; ooen int 11,736, +98,
Index: Close 106-21: Yield 5.25,

OPEN
OPEN HIGH LOW SETTLE CHANGE YLD CHANGE  WT.
Treasury Blits (CME) $1 mil.; pts of 100%
Sepl 9674 9B B2 82 BB o+ 233
Est vol 12, vol Tue 2; open mt 2333, unch
Libor-1 Mo, (GME) -$3, 000960400 pts of 100%

Sept  96.5 9848 8 3 38+ 1273
Ot 9558 96 59 9555 9655 ~ 04 345 404 36H
Nov 9650 980 0657 9857 ~ 04 343 404 852
Dec 9630 9602 9630 9632 ~ 06 388 406 1000
£ 06 38 .06 250

502 . 9844 —
Est val 3341 vol Tue 2,395 open inl 18.767. ~ 14,087,

Mr(2 120010 120830 119430 1194% - 1180 134950 118680 1,339

958 9805 3247
9655

Source: From The Wall Street Journal, August 16, 2001, p. C14, Copyright © 2001 Dow jones. Reeprinted by permission of Copyright Clearance Center:
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Exhibit 11.6 presents a sample of the quotations from The Wall Street Journal for cur-
rency futures. For example, a yen contract is for 12.5 million yen, with the settlement
price of the September 2002 yen contract equal to 0.7581. However, because there are
so many yen in a dollar, it is understood that two decimal places precede the price.
Thus, the actual price is $.007581 per yen. For a full contract, the price 1s¥12,500,000
X $.007581/% = §94,762.5

The use of futures contracts in investment portfolios is widespread among profes-
sional managers. Cash inflows to an equity portfolio can be used to purchase S&P 500
futures to prevent the cash from diluting the portfolio’s equity exposure. Because of the
use of margin, only a fraction of the cash inflows need to be invested to maintain the
appropriate equity exposure for the portfolio. After suitable stocks for investment are
selected, the futures positions are sold and the excess cash is mvested In the selected
securities. Futures can be used to assist an indexing strategy and to adjust portfolio asset
allocation quickly. Equity and bond futures can be traded to immediately tilt a portfo-
lio toward the preferred asset class. Then, over time, asset positions can be liquidated
and new securities purchased while the futures positions are unwound.

As described earlier, an option grants an investor the right to buy or sell an asset at 2
fixed price on or before a specific point in time. An option to buy an asset is referred
to as a call option, whereas an option to sell an asset is called a put option. Buyers of
options (either calls or puts) are said to be long and sellers are said to be short.

IFETIHE
OPEN MGH  LOWSETTLE CHANGE “HIGH LOW T,
CURRENCY

iapan Yen (CME)-12.5 mililon yen; $ per yen {.00}

Jdune 7558 7570 7525 7534 - (0028 8776 A49 69988
Sept 7578 7616 J574 7581 - 0028 .BG20 7495 560
Est voi 4,474; vol Fri 10.537; open int 70,878, ~554,

Canadtan Dollar (CME)-100,000 dirs.; $ per Can § )
Jme 8330 6334 B2¥ 8312 - 0023 G700 6180 56078 yo¥
Sept 6300 8315 6292 6305 - 0023 6580 6175 3542
Dec 6200 6305 6285 6299 ~ 0023 6555 6100 1448
M3 6288 5288 56280 6293 - 0020 6392 6198 229
June 6280 6280 6280 6267 - (0023 6325 6197 148
Est vol 5,629; vol Fri 10815: open int 61446, +128. -l
British Pound (CME)}62,500 pds.; § per pound

June 14180 14212 14160 14188 + 0006 1.4850 13910 24832

Sept 14114 14144 14094 14112 + 0006 1.4188 13990 840

Est vol 1,404; vol Fri 4,203; open int 25872, —~B78.

Swiss Franc (CME)-125,000 francs; $ per franc

June  BODO 6016 5995 60D + 0004 8320 5813 31512

Sept . B0+ 8084 BI10 5860 365

Est val 1573 vol B 15,769. open int 31812, ~2418. :

Australian Doliar (CME}-10G,000 dirs,; $ per A.$

dune 5286 5298 5285 5272 - 0005 5310 4885 38899

Est voi 825; vol Fri 3874 open int 39,116, +242.

Mexican Peso (CME)-500,000 new MeXx, peso, $ per MP

Jung 10900 10050 10893 10948 .+ 0DOBZ 10950 09730 35800

Sept 10750 10760 G750 10780 + 00067 10780 09830 2200

Dec 10640 10640 .10B40 10638 + 00062 10640 .09850 782

Eot vol 3.062; voi Fri 1,900; open int 39,068, -155.

Eure FX (CME)-Eure 125,000; $ per Euro

June 8739 8752 8724 B743 + 0005 9275 .B3G6 98,008

Sept 8705 B726 8703 8720 + 0005 8235 8IS 1316

Dec 8707 BI07 W7 804 4+ OOO5 9175 B3SO 288 !
Est vol 507%; vol Fri 27991, open int 100,424, +1.359.

Source: From The Wall Street_Journal, March 26, 2002, p. C13. Copyright © 2002 Dow Jones. Reprinted by permission of Copyright Clearance Center.
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The price paid for the option itself is called the option premium. The price at
which the asset can be acquired or sold is the exercise price or strike price. For example,
if a stock call option has an exercise price of $45, it means that this call option permits
the owner of the option to buy the stock for $45 a share. If the underlying stock’s cur-
rent market price is $50, the call option has an intrinsic value of $5 as it allows the
holder to pay $45 for something that has a market value of $50. If the underlying
stock’s price is $40, the call option’s intrinsic value is $0; it is worthless, and the holder
will choose not to exercise the option as it makes little sense to pay $45 (the exercise
price) for something that has a spot-market value of $40.

Sitnilarly, suppose a put option permits its owner to sell the stock for $45 a share. If
: the underlying stock’s current market price is $40, the put option has an intrinsic value
; of $5 as 1t allows the holder to sell for $45 an asset that has a market value of only $40.
L If the underlying stock’s price is $50, the put option’s intrinsic value is $0; it is worthless,
’ and the holder will choose not to exercise the option as it makes little sense to sell an asset

i for $45 (the exercise price) when he can go to the spot market and sell it for $50.

The put option contract can be viewed as insurance for an asset that is owned by
the investor, The insurance premium is the option premium. Paying the premium pro-
tects the owner against a decline in value (up to the strike price) of the asset. Later in
the chapter we will see how options can be used to hedge, or insure, against the risk
% of price declines of already owned assets.

i The date on which the option expires, or the last date on which it can be exercised,
g is the expiration date. For options trading on exchanges, expiration dates are typically
specified in terms of a given month, and the time within the month is likewise speci-
i1 fied as the Saturday following the third Friday. Thus, a July option would expire the
Saturday following the third Friday in July. However, off the exchanges, options can
be created by any two parties and can have any expiration date desired. Options that
trade on exchanges are generally fairly liquid so that they can be sold before expiration.
o Few options are exercised; in-the-money options are usually closed out before the
J expiration date, giving the holder a profit on the difference between the premium paid
. for the option and the premium received when it is sold.

o Some options permit the holder to exercise them only on the expiration day. These
AR are called European options. Those that permit the holder to exercise any time up to
and including the expiration day are called American options. These names have no
} ' relationship to geography; both European and American options trade extensively on
P exchanges and in over-the-counter markets in both the United States and Europe as
well as other parts of the world.

For both puts and calls, an at-the-money option means that the stock price is
approximately equal to the exercise price. An in-the-money option has some intrin-
sic value in and of itself; the exercise price allows the holder to purchase an asset below
current market value or sell an asset at a price above its current market value. An out~
‘ of-the~-money option has no intrinsic value and will not be exercised because the
holder can buy the stock for less in the market (out-of-the-money call) or sell it for
more (out-of-the-money put). However, an out-of-the-money option can subse-
quently become in the money and vice versa prior to expiration. ’

Exhibit 11.7 summarizes some option~contract terminology. Exhibit 11.8 summa-
rizes some of the major distinctions between forwafd, futures, and option contracts.

Option Exchanges
In 1973, the Chicago Board of Trade (CBOT)—the largest futures exchange at the
time—created a separate exchange called the Chicago Board Options Exchange (CBOE):
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Term Definition
Call option Right to purchase an asset at a specific price on or before a specific date
Put option Right to sell an asset at a specific price on or before a specific date

Option premium
Exercise or strike price
Expiration date

Write an option

At the money

in the money

Price paid by the investor to purchase the option contract

Price at which the underlying asset can be bought or sold

Date on which the option to exercise the contract expires

Sell an option contract

Exercise price is the same as the underlying asset spot price

The option has some positive intrinsic value; trading at the exercise price is more attractive to the
option holder than trading at the market price for the underlying asset. For calls, asset spot price
exceeds exercise price; it is cheaper to buy the asset at the exercise price. For puts, asset spot price is
less than exercise price; more is gained by selling the asset at the exercise price

The option has no intrinsic value; trading at the spot price is more attractive to the option holder
rather than trading at the exercise price. For calls, asset spot price is less than exercise price; it is
cheaper to buy the asset at the spot price. For puts, asset spot price exceeds exercise price; more is
gained by selling the asset at the spot price. :

Out of the money

e
00

Option Contract

il

Forward Contract

Obligation 1o trade at time T
at a specified price

Traded OTC

Terms are not standardized

Poor secondary market {not liquid)
Settlement occurs at expiration

Close fong position by selling identical
contract to another party or
to the ariginal seller

Exposed to credit/default risk
by the counterparty

(an eam a profit or loss in

a long position

Obligation to trade at time T
at a specified price

Exchange traded
Standardized terms
Liquid (varies among contracts)

Daily settiement
(marking to the market)

Ciose long position by sefling
the contract on the exchange

No credit/default risk

Can earn a profit or foss in
a long position -

Option to trade at time T
at a specified price

Exchange traded

Standardized terms

Liquid (varies among contracts)
Daily settiement

Close long position by seiling
the contract on the exchange

No credit/default risk

Can limit losses by choosing not
10 exercise the option

The CBOE became a centralized facility for trading standardized option contracts.
Specifically, the CBOE offered the following features:

L. A central marketplace with regulatory, surveillance, disclosure, and price dissemi-
nation capabilities.

2. The Clearing Corporation as the guarantor of every CBOE option. Standing as the
opposite party to every trade, the Clearing Corporation enables buyers and sellers
of options to terminate their positions in the market at any time by making an ofi-
setting transaction.

3. Standardized expiration dates. CBOE options have specific expirations. All stocks
are classified into one of three cycles: the January cycle (January, April, July, and
October), the February cycle (February, May, August, and November), and the
March cycle (March, June, September, and December). Each stock’s options have
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an expiration in the current month, the next month, and the next two months in
one of these three cycles. The options expire on the Saturday following the third
Friday of the month. In recent years, the CBOE has added some long-term options,
called LEAPS, that have expirations of two to three years. Options on stock indexes
follow a pattern of having expiration dates over the next several consecutive months,

4. Standardized exercise prices. Options are available with exercise prices that bracket
the current stock price. Exercise prices are generally set in five-dollar intervals. As
a stock price moves, additional options with new exercise prices are added.

5. Standardized contract size. Options are traded in units, called contracts, which are
standardized at 100. Thus, buying one option contract is actually buying options on

' 100 shares. Adjustments are made for stock splits and stock dividends, which can

; create odd-lot option contracts.

6. A secondary market. As a result of the standardizadon of expirations and exercise
prices, a secondary market for options became feasible. Before option exchanges
were established, the buyers and sellers of OTC options were essentially commit-
ted to their positions until the expiration date. Exchange-traded options on indi-

’ vidual stocks are generally American options (that is, they are exercisable on any

W day up to and including the expiration day). However, some index options are

i European-style, meaning that they can be exercised only on the expiration day.

The CBOE started with options on sixteen stocks, a number that gradually
i increased until today the CBOE offers options on almost 1,400 stocks. Exhibit 11.9 i
ne a description of the index options that also trade on the various exchanges. Index
options have special appeal because they involve taking a position on the market as a
whole, rather than on individual stocks.

Exhibit 11.10 presents a sample of the option quotation page from The Wall Street
Journal. Let’s consider buying a call option on Microsoft. Under Microsoft’s name is
the prior day’s closing price on Microsoft stock: $63.20. Next to Microsoft's name, in
the second and third columns, are the exercise {or strike) prices and expiration dates on
Microsoft option contracts. The fourth and fifth columns give the day’s trading volume
, and the last price (or premium) for a call option contract trade; the sixth and seventh
Py columns present the trading volume and last price (or premium) for a put option trade.
If“...” appears under the call or put columns, it indicates that the option contract did
not trade that day. Look at the last trade on the Microsoft September 65 call: The
option premium is $2.30 per share. Because each contract is for 100 calls, the total
option premium cost is $230.00. Notably, there are two potentially misleading facts
about these prices. First, the closing stock price of $63.20 and the closing option prices
are not necessarily synchronized. The last trade of the day for the stock and the last
trade of the day for an option on the stock may have occurred at different times.” In
addition, the prices are not identified as bid or ask prices. Thus, even if the stock and
option prices were synchronized and no additional information had affected prices
since the last trade, an investor might have to pay more than $230.00. This is because
the given option price quote may have represented a trade in which an investor sold
an option to the CBOE market maker, which means that it would have been the bid
price. Thus, an investor wanting to purchase an option from a market maker would
have to pay the ask price, which would be h1gher

The fact that option premiums are small, in compamson to the stock’s market price,
can lead to rather large percentage gains (or losses) on the option buyer’s invested capital.

‘ 3n fact, the New York Stock Exchange closes at 4:00 p.M. Eastern time, whereas the CBOE closes at 4:15 ».M.
P Eastern time.




Underlying Asset Exchange

A. Financial Securities
ndividual Equities # Chicago Board Options Exchange
S&P 100 Index, Dow Jones Industrial Average
Yen, Canadian dollar, Swiss franc, British pound, Australian dollar International Monetary Market
S&P 500 Index, mini S&P 500 (Chicago Mercantile Exchange)
B. Futures Options '
attle—feeder, cattie—Iive hogs, pork belfies Chicago Mercantile Exchange
en, Canadian dollar, Swiss franc, British pound International Monetary Market
Eurodollar (LIBOR), 2-year Eurodoliar - {Chicago Mercantile Exchange)
5&P 500 Index
Com, soybeans, soybean meal, soybean oil, wheat ; Chicago Board of Trade
Treasyry bonds, Treasury notes
Major Market Index
ritish gilt, German bunds . London international Financial Futures Exchange
Euromark
FT-SE 100 Index

rude ofl, heating ofl, gasoline, natural gas New York Mercantile Exchange
opper, gold, silver New York Commodity Exchange

-CALL- -PUT- -CALL- -PUT-
OPTIONSTRIKE  EXP. VOL LAST VOL. LAST]OPTIONSTRIKE EXP. VOL LAST VoL, tAST

intel 20 Ja 31080 1024 046 | Mieron? 30 Oct 5 8% 530 1%
2978 7% Ay B0 M0 7SR OO | 3% 328 Sep .. BSB 138
2978 279 Sep 1484 330 55 08 | 3pes 3% Ahug 685 165 509 Q%0
2978 30 Aug 16058 (3515108 055 | 3pes 3B Sep 172 3 55 o
207 30 Sep 7741 51241 M| 3pes 3% Det 25 5 o
2978 30 Ot 3 % o193 2w | e 3% Aug (762 0% 6% 10
2978 30 hug 8987 085 3798 m | 36 o Aug 678 00 62 350
2978 320 Sep 426 0014321 I | 3pds 40 Sep T 10 78 de0
2078 35 Oct 553 085 49 5w | 3pes 45 Bep 2 05 L
297 35 dm 492 1w 4 W | 3 50 Dot 607 &8
2978 S0 w400 015 2000 20 3648 50 Jam 413 2

1B W 9% Ot W . 4032 IMicrostt 85 Sep 3 g0 394 Q85
10801100 Aug 10822 520 210 065 | g3 55 Oct v D205 140
080100 Sep 1042 7B 077 R0 | g 60 Aug 329 30 242 g
058 100 Qo 10 980 650 30 | g3 60 Sep 55 B0 7018 115

o148 6320 60  Qct 25 By o

10500 110 Awg 682 (10 273 49 | g3n 60 Jan 210 404 410
10500110 Sy P11 80 587 §320 8  Aug 8573 pm IR 2

10501 15 Sep 4839 085 1 1ot | Bw 66 Sep 2068 %0 945 3w

1050 135 0 405 o5 ! B 85 Det 461 370 450 470

iGame 50 Sep G M0 25 %0 | paw B5 Jan 1266 620 4760 g0

52 55 dam GO0 B0 . | B3 70 Aug 579 0% 3088 660
52 80 dm 4% o ] g 7 Sep 2323 05 1R 780
i Pag s pug o BT84 6320 700 Oct 428 o273 gm0

4073 7% Ot 873 40 3 pes | g3 70 Jan a4 40 g7 g
4078 LI 44 783 285 | pa0 B Sep 37
nterst 40 Aug 638 0% 257 2w | gy 75 Oct /T g % 12
intertan 120 Sep 100 066 450 %0 | ggw 75 dam 2091 2% 43 13
s Unt 780 Awg 822 1 619 0® | 3w 80 Jan 1133 180
832 7 Sep 3047 M0 185 Do | g3w 8 Oct 1637 o5
83z 10 S 82 0% 2% 2 6320 80 Gt 514 00§ 60
SPhargth 40 Aug 78 0% 408 0%} 630 100 Jan T4 s 54 B
4216 45 hug 21 005 375 o8 | B30 405 Jan v 500 4110
4218 45 Sep 187 00 12 350 | MMM 10 Awg 202 1% 470 118
Jablt 25 S 1 342 2% | Niramt ¥ Sep 412 0
MFaSm 40 Sep 351 10 700 145 { MSDWDs 55 hug 9% 0% 801 o088
Jofidn 85 Aug  B43 980 37 0t | 6dss 5 Sep- 162 340 2843 3
57 55 0ol 1280 0 77 44| 54 80 Aup 16 002438 8
57 5750 Dt 34 10 10 2| B4ss 60 Oct 2 4 g
§7 60 Sep 386 0% 38 3% | 5495 0 an 854 40 16
57 60 0t 142 105 56 30 ) Mptorgs 15 Aug 7B 2 10 OB
5 80 Jdam 75 s | {0 1 Sep 94 w5 g
57 65 dam 44 DB D g 1740 15 et 2320 3% 050
1740 780 Aug BT 030 731 0%
1740 75 Sep 588 118 @t 110

8

“oource: From The Wall Street Journal, August 16, 2001, p. B6. Copyright © 2001 Dow jones. Reprinted by permission of Copyright Clearance Center,
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This is called leverage by option investors. Let’s look at what happens when the price
of the undertlying stock rises before the option expires. Suppose an investor purchaseg
the above-mentioned September 65 call option for $2.30 per share and Microsofi%
stock rises to $70 by the option expiration date, an increase of 10.8 percent. The share.
holder’s return would be the same as this increase, 10.8 percent. But the call option’s
intrinsic value on the expiration date will be $5—namely, $70 less the exercise price of
$65. The investment of $2.30 per share grew to a value of $5 per share, a percentage
return of (§5 — $2.30)/$2.30 = 117 percent, far above the stockholder’s percentage
return. ‘
What if Microsoft’s stock price fell 10 percent, so by the expiration date the call
option is out of the money? The shareholder faces a 10 percent loss on her investment.
But the option holder faces a 100 percent loss; his option expires out of the mone
worthless.* The option’s leverage is clear: Because a relatively small premium controls
much value, small percentage changes in the value of the stock can result in large pe
centage changes for an option position. For this reason, option trading is not for the.
novice investor. However option trading strategies do exist that help reduce an
investor’s risk; we will discuss these later in the chapter. “
Exhibit 11.11 is a sample of The Wall Street_Journal’s index option quotations. If, for
example, an investor had done the last trade of the day on the September 600 call on.
the S&P 100 (calls are designated with a “c,” puts with a “p”), the price would hav
been 18.50, which is a premium of $1,850.00 per contract. The information in the cols:
umn “Ranges for Underlying Indexes” shows that the underlying index closed
603.02, which means that this option is in the money and has an intrinsic value of 3.0
Exhibit 11.12 presents the sample quotations for currency options from The Wall
Street Journal. Foreign currency options are traded on the Philadelphia Stock Exchange.:
Contracts trade on the Australian dollar, Canadian dollar, Euro, Japanese yen, and Swiss!
franc. Note both European and American versions of these options; the European:
options are labeled as “European Style.” The American versions are more actively:
traded because they provide more flexibility.

Option Payoff Diagrams ‘
Forwards and futures carry an obligation to execute the contract (unless offset by another;
contract so the investor’s net position is zero). An option contract gives the owner th
option to purchase (call option) or sell (put option) an asset. Thus, if exercising the:
option will cause the owner to lose wealth, the option can expire unexercised and have
a value of zero. Whereas losses on futures and forwards can grow as a result of adverse:
moves in the value of the underlying asset, losses on option contracts can be truncated:
by merely choosing not to exercise them. In this case, the pre-tax loss is limited to th
premium paid to purchase the option plus commission. Prudent use of options assis
investors in managing risk. ;

At expiration, the intrinsic value of a call option will be either the asset’s value.
minus the exercise price (if the asset’s value exceeds the exercise price) or zero (if th
asset’s value is less than the strike price). If we let V denote the market value of th
underlying asset and X denote the option’s exercise price, the value of an option just
prior to expiration will be the maximum of V — X or 0; this can be written Max [0,
V= X]. Panel A in Exhibit 11.13 graphically illufftrates the payoff diagram for a call’
option with an exercise price of $50. The value of the call option is zero should th
asset value fall below $50. If the asset’s value rises above the exercise price, say to $60

“We ignore commuissions and taxes for simplicity in this example.
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the intrinsic value of the call option rises dollar for dollar. In this case, the call option
is valuable; the holder can buy a stock at $50 when it has a current market value of $60.

If this were not the case, arbitrage operations would make it so. For example, sup-
pose the exercise price on a stock’s call option is $50 and the stock is selling for $60.
The callboption has an intrinsic value of V — X = $60 — $50 = $10. If the call option’s
price were only $8, arbitrageurs would buy the option for §8, immediately exercise it
and pay $50 to purchase the stock; they would then sell the stock at its market price of
$60 and receive a profit of $2, ignoring commissions and taxes. In other words, they
pay a total of $8 (option) plus §50 (exercise price) or $58; selling the stock for $60
results in a $2 profit. The buying pressure in the options market and selling pressure in
the stock market would cause the option and stock prices or both to change and elim-
inate the risk-free profit opportunity.

Panel B of Exhibit 11.13 shows the payoff diagram for the seller or writer of the
call option. Whereas increases in the asset’s value above X are beneficial to the call pur-

purchase the higher-priced asset at the lower exercise price. As the asset’s value climbs,
the call writer faces a larger loss. If the option is exercised and the call writer does not
own the underlying asset, she may have to purchase the asset at price V and sell 1t to
the call buyer at price X, suffering the loss (X — V). For example, if the exercise price
is $50 and the stock’s price rises to $60, the call writer may have to purchase the stock
in the open market at $60 and sell it to the owner of the call option for $50, thus los-
ing $10. If the call writer already owns the stock, she suffers an opportunity loss of $10;
instead of selling the stock at its spot price of $60, she must sell it to the option holder
at the exercise price of §50.

Panels C and D in Exhibit 11.13 show payoff diagrams for put option buyers and
writers. As the put option allows the owner to sell the underlying asset at the exercise
price X, the put option becomes more valuable to the buyer as the value V of the asset
falls below X. On the other hand, the option to sell an asser for X when the asset’s
value is greater than X will cause the put option to have no intrinsic value. Thus, the
intrinsic value of the option at expiration is the maximum of X — V or 0, or Max [0,
X — V]. As the asset’s value falls below the exercise price X, the option becomes more
in the money and the value of the put option rises in correspondence with the fall of
the asset’s value; as seen in panel C.

For example, if a put option has an exercise price of $50, the option 15 worthless if
the stock’s current market value is $60; anyone wanting to sell the stock will choose to
do so in the stock market and will receive $60. If the stock’s price is only $40, how-
ever, the put option has an intrinsic value of $50 — $40 = $10 because it allows the
owner of the put option to sell the stock for $50 when the stock’s market value is only
$40. Similar to the call option, arbitrage will ensure that this put option’s price will be
at least $10. For example, should the put’s price be $7, arbitrageurs will buy the put for
$7 and buy the stock for $40; they will then immediately exercise the put, forcing the
put writer to purchase their stock at the exercise price of $50. The arbitrageurs will gain
a risk~free profit of §3: §7 (put option) + $40 (stock’s market value) or §47; selling the
stock by exercising the put gains them $50, for a profit of $50 — $47 = §3.

The situation is reversed for the writer or seller of the put option. The payoff dia-
gram for the writer of the put appears in panel D of Exhibit 11.13. As the asset’s value
falls below X, the writer will be forced to purchase the asset for more than the asset’s
current market value and suffer a loss of V. — X. For example, if the put’s exercise price
1s $50 and the stock’s market value is $40, the put writer may have to purchase the
stock at the §50 exercise price, thereby paying $1C more than the stock is currently
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worth. Should the asset’s value rise above X, the put option loses its intrinsic value
because the asset can be sold in the open market for a price exceeding the put’s exer-
cise price. ’

Exhibit 11.14 summarizes some intrinsic values for these put and call relationships 3

Thus far, we have reviewed the intrinsic value of options to provide the basic con-
cepts. In reality, the option’s market value will equal its intrinsic value only at expira~
tion; at all other times, the option’s market price will exceed its intrinsic value, The
major reason for this differential between intrinsic value and market price is fime. Ag
long as the option has time remaining until expiration, the option buyer is purchasing
both the option’s intrinsic and its time value. The remaining time to expiration on the
option is important: The longer the time to expiration, the greater the chance of the
option becoming in the money (if it was originally at the money or out of the money)
R or even more in the money than it originally was. Several factors affect the current
| ’ market price of an option, including the option’s exercise price, its time to expiration,
the underlying asset’s current price and price volatility, and the current market interest
rate. We will discuss each of these factors in more detail in the next chapter.

TRADING STRATEGIES

Investors quickly learned that option trading greatly increases the number and com-
{ plexity of investment strategies. We will not attempt to cover all the strategies, but will
‘ limit our discussion to the major alternatives. Also, we will begin with the basic tech-
niques because the more advanced methods build on these. Some of the end-of-chapter

Call Option
| ' g | ? Current Stock Price Exercise Price intrinsic Value Comment
o V) ) Max [0,V = X]
45 $50 50 Out of the money
50 50 0 At the money
55 50 , 5 in the money
Put Option
Current Stock Price Exercise Price intrinsic Value , Comment
V) X Max [0, X = V]
$45 $50 $5 In the money
50 50 0 At the morney
55 50 -0 Out of the maoney

*From the diagrams in panels B and ID of Exhibic 11.13, some may wonder why anyone would sell a call or put
option since the intrinsic value payoff diagrams show values that are either zero or negative. There are two
responses to this observation. First, Exhibit 11.13 shows the intrinsic value of the option at expiration; it ignores
other influences affecting the investor's position. For example,"?&'vriters of put and call options receive the option,
premium. Thus, if the option expires out of the money, its intrinsic value is zero but the writer gains a profit
(ignoring the effects of taxes and commissions) equal to the option premium received. Second, as we shall exam-
ine in a subsequent section, option writers frequently own the underlying security. The combined: payoff profile
from owning a security and writing options will Jook markedly different from those in panels B and D of the
exhibit. The next section on Option Trading Strategies will show the combined payoff profiles.
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references describe the more sophisticated techniques. In this section we explicitly take
option premiums into consideration as we consider profits and losses from wvarious
option positions. ,

For the option trading strategies we shall examine, let’s assume that the following
options are available for trading.

Exercise Price (per share) Call Premium (per share) Put Premium
70 6.13 2.25
75 350 4.75

We will assume the stock price is $73.25, and, for simplicity, we will ignore taxes
and commissions and treat the options as European options. In addition, we will assume
all strategies are held to expiration. Although this is not required and usually is not
done, we cannot understand how to evaluate trading strategies closed out before expi-
ration without a better grasp of option-pricing theory,

Buying Call Options
Investors buy call options because they expect the price of the underlying stock to increase
during the period prior to the expiration of the option. If this expectation comes true, the
purchase of an option will yield a large return on a small dollar investment.

Consider the purchase of the call option with a $70 exercise price (we will refer to
this as the 70 call). You would pay 100 X $6.13 or $613.00 for this call. The overall
profit from the call option transaction can be stated as

Max [(), V - z\} — Call Premium

Assume the stock price ends up at $68. The profit is Max [0, 68 — 70] — 6.13 =
—6.13, or aloss of $6.13 per option. If the stock price ends up at $75, the profit is Max
[0,75 = 70] = 6.13 = —1.13, or 2 loss of $1.13 per option. You would break even
if the stock price at expiration is $70 (the exercise price) + $6.13 (the call premium),
or §76.13,

Exhibit 11.15 illustrates these results in the form of a payoff diagram that reflects the
initial cost of the option premium. You can see that the call-buying strategy has a lim-
ited loss of the option premium, which in this case is $613.00 per contract. No Hmit
exists on the upside because the stock price can rise without limit. The leverage inher-
ent in options is quite tempting. For example, assume the stock price rises 20 percent
over the life of the option, going from $73.25 to $87.90. At expiration, the option
would be worth $17.90 (Max [0, 87.90 — 701, or $1,790 per 100-share contract.
Thus, a 20 percent stock price increase would lead to a 192 percent increase in the
option premium [(17.90 — 6.13)/6.13]. On the other hand, if the stock price fell from
$73.25 to $65.00 by expiration, which is an 11.3 percent decline, the option value
would fall to 0, a 100 percent loss. Although the loss is 100 percent of the option value,
the dollar loss of $6.13 a share is fairly small relative to the stock price (about 8.4 per-
cent). Investors need to be careful about interpreting potential option profits and losses.
The lure of potentially large profits with limited dollar losses must be tempered with the
fact that the large profits occur quite rarely, whereas small losses occur quite frequently.

Suppose you had chosen the out-of-the-money option with the §75 exercise price

~and paid a call premium of only $3.50. This option would have limited your overall

loss to $350. However, the stock price would have had to rise to $78.50 (§75 exercise
price + $3.50 call premium) at expiration before you would have made morney.
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Buying call options can be part of a prudent tax strategy for some investors. For
example, suppose a portfolio manager owns stock that has fallen in value but the man-
ager still likes the stock’s longer-term prospects. Here’s the strategy: Toward the end
of the calendar year (usually toward the end of November), the portfolio manager can-
buy a call option that expires sometime in the next year, say January. Thirty-one days$
after buying the call but before the end of the tax year the manager can sell the stock;
thereby generating a capital loss that can be used to offset any capital gains and reduce.
taxes. Before the option expires in January, the manager can exercise it and reestablish
a position in the stock at the low exercise price.

Selling Call Options :
Now let’s ook at the profits for the individual who sold, or wrote, the 70 call. When:
a call is sold, the writer receives the premium, which in this case is $6.13 (or, more
properly, $6.13 X 100 shares or $613.00). If we assume the seller does not own th
stock, this transaction is referred to as an uncovered or naked call option, for reasons:
that will become apparent.

Recall that the seller of the call will owe the value Max [0, V — X] at expiration
because the seller may have to buy the stock at its market price, V, and sell it at X. If
the stock price is substantially greater than the exercise price, the seller of the option
can incur a large loss. As we saw above, the seller’s profits are simply —1 times the-
buyer’s profits,

Exhibit 11.16 is a graph of the seller’s profits, which you should recognize as sim-
ply Exhibit 11.15 inverted. The seller of the option can earn a maximum amount equal

S

®Any buying and selling of similar securities is called a wash sale, and the U.S. tax code disallows any tax advantage—
such as capital losses offietting other capital gains—from a wash sale. This is why the investor cannot sell the shares:
at a depressed price and immediately repurchase them. But the use of the call option helps to preserve the currently:
depressed price of the stock until the option expires, allowing the investor to avoid the wash sale problem.
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to the premium of §613.00, which is retained if the option ends up out of the money.
The seller’s loss is potentially unlimited.”

The risk of unlimited losses explains why we refer to this option writing strategy as
uncovered or naked. If, however, the writer owns the stock, this is a covered call
option. In this case, if the call option 1s exercised, the covered call writer need not buy
the stock in the market. He or she simply delivers the stock held, effectvely selling it
for the exercise price. Thus out-of-pocket losses are minimal, aside from an opportu-
nity cost if the option expires in the money (the writer of the call option sells the stock
at a price below current market value).

The profit to the call writer from a covered call can be broken down inte two com-
ponents: the profit from writing the call and the profit on the stock held. The profit
from writing the call is

= Max [0,V — X] + Call Premium

The profit on the stock is either the current value V minus the original price the
investor paid for the stock if the call expires out of the money, or the exercise price
minus the original stock purchase price if the call expires in the money.

Exhibit 11.17 shows the profits of the writer of the covered call; graphically as well
as arithmetically it equals the combined profits of its component strategies, the long
position in the stock plus an uncovered call. If the stock falls, the covered call writer
keeps the premium and the stock, while the premium received cushions against the loss
in value of the stock. On the upside, however, the covered call writer’s gains are hm-
ited because the stock must be sold for the exercise price regardless of how much it is
worth in the market.

“Clearly, the seller can be “wiped out.” For that reason, the seller’s broker will generally require the seller to post
margin money. Another way to reduce the risk of disaster is for the seller to own the stock, a strategy we shall
eXamine next.
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Covered call writers are considered to be smart option traders because they make
money by capitalizing on the public’s excessive optimism about potential stock: price
moves. If the public is indeed overly optimistic, a covered call writer can collect the
premiums, knowing that the stock is unlikely to move high enough to justify the pre-
mium. Many covered call writers view this as an opportunity to generate income from
a slow-moving stock.

Buying Put Options
Several major reasons exist for acquiring a put option on 1 stock. The most obvious is
that an investor expects a particular stock to decline in price and wants to profit from
this decline. As we will show, buying a put option allows this with the benefits o
leverage while limiting the potential loss if the expectation regarding a price decline in
the stock is wrong. Buying put options offers two advantages over selling the stock
short: (1) the losses are limited to the put premium and (2) costly short-sale margin
requirements are avoided. In addition, put options can serve as a hedge if you own 2
stock and do not want to sell it at the present time, although you believe it might
decline in the near term. In this case, you can buy a put option on the stock you own
as a hedge against the decline; if the stock does decline, you will offset the decline with
-an increase in the value of the put option.

Consider the strategy of purchasing the 70 put for $2.25. The put will be worth Max
[0, X — V] at expiration. Thus, the profit from buying the put can be expressed as

Max [0, X — V| = Put Option Premium
If the put expires in the money, the put owner can effectively buy the stock in the
market for V and sell it to the put writer for the higher exercise price X. The profit on
the transaction is this trading profit minus the put premium paid up front. If the put
expires out of the money, the put’s intrinsic value is zero (no trading profit) and the
put holder simply loses the put premium that was paid up front.

Suppose the stock price ends up at $60. The $60 stock can be sold for $70, netting
a profit of $10 — $2.25 = §7.75 per share, or $775 per contract. If the stock price en
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up at $80, the option expires worthless and the put holder loses the $225 premium.
Exhibit 11.18, which illustrates the profits for the put buyer, shows that the put buyer's
loss is limited to the premium of $225. The gains are limited because the stock price
can never fall below zero. If the company went bankrupt, the stock could theoretically
fall tp zero and the put buyer would make $70 — $2.25 = $67.75 per option or $6,775
overall. Of course, this extreme case is quite unlikely.

Puts, like calls, also offer enormous leverage. Assume again that the stock is cur-
rently priced at $73.25. If the stock price falls 20 percent to $58.60, the put price will
rise 406.7 percent to $11.40. Because the put is currently out of the money ($73.25
exceeds the exercise price of $70), should the price fall 4.44 percent to $70, the put
option will expire worthless and its loss will be 100 percent.

One of the more attractive strategies employing puts is called the protective put.
This involves the purchase of 2 put accompanied by a long position in the stock.
Should the price of the stock decline below the exercise price, the rising value of the
put option will offset the decline in the stock price. Similar to the covered call, the
profit from this strategy can be broken down into the profit from the stock plus the
profit from the put option.

Exhibit 11.19 graphically illustrates the returns on a protective put by combining
the payoff diagrams for a stock purchase with those of a long put position. Notice that
the protective put payoff diagram resembles that of the long call in Exhibit 11.15. In
fact, it is sometimes referred to as a synthetic call because the holder of the protective
put has limited losses and unlimited gains. Thus, two different option trading strategies
result in similar payoffs regardless of the stock’s price at expiration. We will return to
this interesting point in our discussion of put/call parity later in this chapter.

The protective put is also a classic example of how to insure (hedge) a stock posi-
tion. The holder of the stock can be viewed as sormeone holding an asset at risk of los-
ing value. Some investors might be interested in purchasing insurance that would limit
the losses on the asset. The put serves as this insurance. By paying the premium up
front, the insurer (the put writer) promises to absorb all stock price decreases below the
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i exercise price. If the stock price rises, the put expires worthless, which is equivalent to.
il an insurance policy expiring without having had a claim.

Selling Put Options ‘
The seller or writer of the put option, like the seller of the call option, has 2 profit that
can'be expressed as simply — 1 times the put option buyer’s profit. The seller of the put
is accepting the premium up front for his willingness to purchase the stock at expira-
tion at the exercise price. The put seller’s gains are limited. His losses (like the put
buyer’s gains), although limited, can be quite large if the stock price experiences a dra-
matic decline.

Exhibit 11.20 illustrates the profits to the seller of the put option. Comparing:

o Exhibit 11.20 with Exhibic 11.18, we can see that these two exhibits are mirror images:
h of each other.

R Option Spreads

iy Rather than simply buying or selling a call option, an investor can do both by enter
i ing into a spread. There are two basic types of spreads. First, a price spread (also called:
a vertical spread) involves buying the call option for a given stock, expiration date, and:
strike price, and selling the call option for the same stock and expiration date but at
different strike price (for example, buying a Ford October 20 and selling a Ford Octo
ber 30). The second type, a time spread (also called a horizontal or calendar spread);
involves both buying and selling options for the same stock and strike price but with".
different expiration dates (for example, buying a Ford October 30 and selling a Ford:
January 30). Option spreads can serve a variety of investment goals,

Bullish Spreads. You might consider a bullish spread strategy if you were generally::
bullish (optimistic) on the underlying stock but you wanted to be conservative. Assume:
you are optimistic on the outlook for Ford stock which is currently selling for $22
and want to enter into a price spread. Assume also that a Ford October 20 option is;
currently priced at 7, whereas a Ford October 30 option is priced at 2.
Because you are bullish you would buy the higher-priced Ford October 20 optior
and sell the lower-priced Ford October 30 option. The net cost of 5 ($500) is you
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maxunum loss. If your expectations are correct and the stock rises from $22 to $35, the
October 20 option will be worth about 15, its intrinsic value, whereas the October 30
will sell for about 5. Closing out both positions would give you a $500 gain, as follows:

October 20: Bought at 7, Sold at 15 = Gain 8
- October 30: Sold at 2, Bought at 5 = Loss 3
Overall = Gain 5

4 ’ If the stock were to decline dramatically, your maximum loss would be $500 (your
initial cost), even though both options would expire worthless. Your maximum gain
would also be §500. At some high stock price, the value of the options will differ by
10, which would give you a gross profit of $1,000 less the $500 initial cost. The pay-

; off diagram for this option trading strategy is shown in Exhibit 11.21.

Bearish Spreads. Assume, on the other hand, that you are generally bearish (pes-
simistic) on a stock or the market and want to act using a conservative strategy. You
could enter into a bearish spread, selling the higher-priced option and buying the
; lower-priced option. You would sell the Ford October 20 at 7, and buy the Ford
i - October 30 at 2, generating an immediate gain of $500.

3 If you are correct and Ford stock declines below 20, both options will expire
worthless and you will have the $500 profit. In contrast, if the stock rises to 35, the
! : results would be as follows:

October 20: Sold at 7, Bought at 15 = Loss 8
October 30: Bought at 2, Sold at 5 Gain 3
Overall = Loss 5

I

The loss of $500 compares favorably with the potential loss of $800 or more if the
spread had not partially offset the adverse movement. At a high stock price, the two
options will differ in price by 10, so your maximum loss is $500, or a gross loss of

$1,000 less a $500 gain on the original transaction. This payoff diagram is shown in
Exhibit 11.22.
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Option spreads allow numerous other potential transactions to meet almost any
possible set of risk—return conditions. Ever inventive, option traders have labeled cer-
tain strategles as straddles, strangles, and butterfly spreads.

' Straddie. A straddle is a combination of a call and a put with the same expiration date
and the same exercise price, which will be close to the underlying security’s current
value. Buying a straddle (buying the call and the put) is used when an investor expects

\ a large price move in the underlying security but is not sure whether the price will rise
or fall. A short straddle position (writing a call and writing a put) is entered when an

J investor believes the underlying security’s price will ot be very volatile. Exhibit 11.23
shows the straddle payoff diagrams.

Strangle. A strangle is similar to a straddle. A strangle is a combination of a call and
put with the same expiration date but with different exercise prices. The investor will
purchase out-of~the-money calls and puts—that is, a call with an exercise price above
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that of the underlying security’s current price and a put with an exercise price below
the underlying security’s current price. The motivation for entering 2 strangle position
1s similar to that of a straddle, although the range over which the underlying security’s
price can vary before the position gains a profit (long strangle) or loss (short strangle) is
larger ghan that of the straddle. Exhibit 11.24 presents the strangle payoff diagrams.

Butterfly Spread. The risk of a straddle or strangle position is the loss if the under-
lying security’s price stays within a narrow range (long straddle or strangle) or varies
widely (short straddle or strangle). A butterfly position reduces the risk exposure, as
well as the potential profiability, of these trading strategies. A long butterfly spread
would entail buying a call with a low exercise price, buying a call with a high exercise
price, and selling two calls with an exercise price in between the two. Thus, it is a posi-
tion involving three separate call contracts (with low, moderate, and high exercise
prices). A short butterfly spread involves the opposite positions, namely selling or writ-
ing call options with a low and a high exercise price and buying two calls with a mod-
erate exercise price. Exhibit 11.25 illustrates the butterfly payoff diagrams.

Expected Return and Risk. A review of the payoff diagrams will show differing lev~
els of possible returns and risks with different option trading strategies. Least risky (in
terms of potential variability in return) are the butterfly spreads, bullish price spreads,
and bearish price spreads. Strategies that provide downside protection with potential
for participating in favorable underlying security price moves include buying a call,
buying a put, 2 long straddle, and a long strangle. Income-generating strategies include
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writing calls, writing puts, and covered call strategies, but each of these has the poten-
tial for large losses if the underlying security price moves against the position. The riski-
est strategies, in terms of loss potential, are the short straddle, short strangle, and writ-
ing uncovered calls and puts. Which strategy should be used depends on the purpose
of the pgsition (for example, to hedge, generate extra income, or take advantage of an
expected price move in the underlying security), the investor’s expectations about
future price direction and voladlity, and the investor’s preferences, including, of course,

As it turns out, the prices of calls and puts are not completely independent of one
another. They are related to each other through a concept known as put/call pariry.
The basic intuition behind this concept is that if two portfolios will have the same value
at some future time T, the prices of the two portfolios should be the same today. Arbi-
trage will result if this is not true because investors will buy the underpriced portfolio
and sell the overpriced one until their prices are equivalent.

Consider four securities: one call and one put option (each with the same exercise
price of $50, on one share of the same stock), one share of the stock, and one risk-free
zero-coupon bond with par value of $50. The two options and the bond mature or
expire on the same day, T. Suppose we construct portfolio A consisting of the share of
stock and the put option. Suppose we also construct portfolio B consisting of the call
option and the risk-free discount bond with a par value of $50.

We know the values of the options depend on the stock’s value, V, at expiration and
the option’s exercise price, X. Let’s examine these two portfolios under two situations:
first with the stock’s price V less than the exercise price X ($50) at expiration; and then
with V exceeding X ($50) at expiration. These results are shown in Exhibit 11.26.

In the first case, V (say, $40) is less than or equal to X ($50), so the call option
expires worthless, out of the money. The value of portfolio B is O (value of call option)
+ $50 (par value of the matured bond), which sums to $50. For portfolio A, the put
option expires in the money and will have a value equal to X — V; the stock itself has

Exercise
Price

Stock
Price

Exercise
Price

One put option

One call option v
His-free discount bond X

V- X
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a price of V. The value of portfolio A at option expiration is $50 — $40 (value of the.
put option) + $40 (value of the stock), which sums to $50, Thus, if the stock’s price
is less than $50 when the options expire, the values of portfolios A and B both equal $50;

In the second case, V (say, $60) is greater than X ($50), so the call option expires
in the money, with a value of $60 — $50 = $10. The value of portfolio B will then
be $60 — 850 (value of call option) + $50 (par value of matured bond), which sums
to $60. The put option expires out of the money and so has a value equal to 0. The
stock itself has a price of V. The value of portfolio A at option expiration is O (value of
the put option) + $60 (value of the stock), which sums to $60. Thus, if the stock’s
price is greater than $50 whén the options expire, the values of portfolios A and B both:
equal $60.

So we see that portfolios A and B will have the same value when the options expire
under each possibility. If the stock’s price is less than the exercise price, both portfolios
have 2 value of X, or $50; if the stock’s price is greater than the exercise price, both
portfolios will have a value of V, or $60 in this example. Because they both have the
same value at time T, both portfolios must have the same price today. Thus, the value
of portfolio A must equal the value of portfolio B:

Stock Price + Put Premuum

= Call Premium + Risk-Free Discount Bond Price -

This result is not really all that surprising. Recall that earlier we saw that the payoff dia-
grams of Exhibit 11.19 (protective put) and Exhibit 11.15 (call option) are identical.
That is what the relationship in equation 11.4 expresses algebraically. The left-hand:
side of the equation is the protective put strategy: long on the stock and long on a put.:
option. The right-hand side represents a long call position, with the extra cash invested:
in a risk-free security (the extra cash represents the difference between the stock’s price.
and the call premium). Arbitrage will ensure that the value of a protective put strategy
will be in parity with that of a long call position.

By rearranging equation 11.4 in numerous ways, we can determine the appropri-
ate price of a put option as a function of the call price, stock price, and the price of
risk~free discount bonds:

Put Premium = Call Premium + Ruisk-Free Discount Bond — Stock Price

Sketching a payoff diagram of a combination of a long call and a short stock position
will show a payoff resembling that of a long put position; buying a call and shorting the
stock is a synthetic put. Similarly, we can determine the call’s price from the values of’
the other three assets. We can also estimate the stock’s price using information about
the prices of call and put options and risk-free discount bonds:

Stock Price = Call Premium — Put Premiom + Risk-Free Discount Bond

This shows that the payoff diagram for a long stock position results from combining .
the payoffs of a long call and short put position. #

Futures prices are also related to call and put option prices. To see this intuitively
recall that the payoff diagram for a long futures position is identical to that of a lon
position in the underlying asset. The same applies to a short futures position and its
underlying asset. We will examine futures valuation in Chapter 12.
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Derivative securities are rising in importance and popularity. Forwards, futures, and
options are used in a variety of ways, both by investors and corporations. They can
be used to control risk through hedging, to generate income through writing puts
and calls, or to earn capital gains.

Forward contracts are the oldest dertvative; a forward contract represents an obli-
gation by the owner to buy the underlying asset before a specified date (the expi-
ration date) at a specified price (the exercise or strike price). The gain or loss on a
forward contract is transmitted on the contract’s expiration date. The value of a for-
ward contract rises and falls with increases and decreases in the value of the under-
lying asset, Currencies are the underlying asset for many forward contracts.

Futures contracts also represent an obligation by the owner to purchase the under-
lying asset on a specified day and at a specified price. Notably, the futures’ liquid-
ity is enhanced by standardized contracts. Credit risk is also reduced because buy-
ers and sellers of futures must post a margin account. Through the process of
marking to the market, the daily change in the value of an investor’s position is
added to or subtracted from the margin accounts. If the balance in the margin
account becomes too low, a margin call will be issued.

A major distinction between option and futures contracts is that the option contract
provides the owner with the right, rather than an obligation, to buy an asset (call
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options) or sell an asset (put options). This feature allows options buyers to limit
their losses if the price of the underlying asset moves adversely to their position,
Various trading strategies are available to options investors, including buying and
selling calls and puts, writing covered calls, and using protective puts.

Investors can use option trading strategies as an uncovered position or to hedge
existing investment positions. Many expected return-risk possibilities exist among
the different option trading strategies.

Puts, calls, and the same underlying asset will have prices that are related to each
other; this is called put/call parity. Arbitrage among the spot market, futures mar-
ket, and options market will ensure that put/call parity holds rather closely over
time,

Questions

- 1.

How are options like forward contracts? How are they different?

How do forward contracts differ from futures contracts? How are they similar?

[denufy the maximum and minimum prices of puts and calls and explain why they are the
maximum and minimum,

If the price of a stock and a put option exceeded the price of a call option and a risk-free
bond with a face value equal to the exercise price, what kind of transaction should you
make? Explain. ' :
What is a derivative security? Why would an investor want to own or sell 2 derivative.
instead of the underlying asset?

Why do futures contracts have less credit or default risk than forward contracts?

Discuss the ways a portfolio manager can use futures contracts.

Why are futures and option contracts available on only a limited set of assets?

For options written on the same stock and at the same exercise price, would the price of an
American option be greater than, less than, or equal to the price of a European option?
Explain.

- Is it miskier to write covered or uncovered calls? Explain.
- Compare and contrast the following options strategies: buy a call option, long straddle, long:

strangle, and long butterfly spread.

2. When might an investor use a bullish or bearish price spread rather than a butterfly spread?”
. How can buying call options help reduce the possible tax obligation from an investor’s port-

folio?

. CFA Examination Level II

Current equity call prices for Furniture City are contained in the table below. In reviewin
these prices Jim Smith, CFA, notices discrepancies between several option prices and bas
option-pricing relationships.

Closing Prices, Furniture City Eguity Call Options

May 30, 1998
Expiration Month

Close Strike July August September

119 110 7 124 151 184
1194 120 32 4t
119 130 2 52

N
[eeIRN Y

Identify three different apparent pricing discrepancies in the table, Identify which of th
basic option-pricing relationships each discrepancy violates.

[Note: The fact that option contracts do not always trade at the same time as the under
lying stock should not be identified as a discrepancy.] (12 minutes)
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15. CFA Examination Level T

Michelle Industries issued a Swiss franc—denominated five-year discount note for SFr200
million. The proceeds were converted to U.S. dollars to purchase capital equipment in the
United States. The company wants to hedge this currency exposure and is considering the
following alternatives:
a. At-the-money Swiss franc call options
b. Swiss franc forwards '
. Swiss franc futures

Contrast the essential characteristics of each of these fhree derivative instruments. Evalu-
ate the suitability of each in relation to Michelle’s hedging objective, including both advan-
tages and disadvantages. (15 minutes)

. CFA Examination Level IT

Linda Morgan is evaluaring option strategies that will allow her to profit from large moves
in a stock’s price, either up or down. She believes that a combination of a long put and a
long call option with the same .expiration and exercise price {straddle} would meet her
objective.

Price information on APEX stock and options is presented below.

APEX Stock and Option Current Market Prices

APEX stock: $50

Call option with an exercise price of $50 expiring December; $4
Put option with an exercise price of $50 expiring December: $3
No transactions costs or taxes exist.

a. Draw a net-profit-and-loss diagram at expiration for the straddle, using the above infor-
mation. Calculate and label the following on a graph:
1 Maximum loss.
i, The breakeven points of the position. (10 minutes)

b. Morgan is considering a lower-cost strategy that would allow her to profit from large
changes in the stock’s price.

APEX Stock and Option Current Market Prices

APEX stock: $50

Call option with an exercise price of $55 expiring December: $2.50
Put option with an exercise price of $45 expiring December: $2.00
No transactions costs or taxes exist,

Draw a net-profit-and-loss diagram at expiration for the alternative option strategy,
using the above information. Calculate and label the following on 2 graph:

L Maximum loss.

it The breakeven points of the position. (10 minutes)

Brobiems

1.

The current stock price is 56. Find the lower bound of the option prices assuming the fol-
lowing exercise prices,

a. 55 call
b. 60 call
c. 55 put
d. 60 put

Find the value at expiration of the following options if the stock price at expiration i3 41.
a. 40 call

b. 45 call
c. 40 put
d. 45 put
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3. Using the information in Exhibit 11.2, how much more or less expensive is it to buy Swig
francs with a one-month forward contract rather than purchase francs in the spot market? Ip
the three-month forward market? In the six-month forward market? Redo these calcula-
tions, this time using the Japanese yen. :

@ Answer the following using the futures price data in Exhibit 11.5. ,
M @ What is the dollar value of the July 2003 comn futures contract at the settlement price?
b, Suppose the initial margin requirement is 5 percent of the contract value, How much must
you deposit in a margin account on this contract if you purchase it at the settlément price?
Lﬁi) Suppose the contract expires at a price of 275 cents per bushel, What is your percent-
age return? '
@ Answer the following using the futures price data in Exhibit 11.5.
a. The notation by the future price quotation for the S&P Midcap 400 Index states the
CL p e value of the contract is $500 times the index. Suppose the initial margin is 10 percent.

How much must you deposit in the margin account if you buy the September contract
at the settlement price?

b.  Compare the return on your futures investment to the return on a cash investment in
the index if the September contract expires at 540. The cash market value of the index
is listed in the last line of the Midcap Index quotes.

c¢. Compare the return on your futures nvestment to the return on a cash Investment in
the index if the September contract expires at 490.

IBM’s options listing appears in Exhibit 11.10.

a. What was the closing price of IBM stock?

b. Which options are in the money? Ouc of the money?

¢. What is the dollar return on the August 105 call option if you purchased it and the expi-
ration date price of IBM stock is $100? $105? $110?

d. What is the dollar return on the September 110 put option if you purchased it and the
expiration date price of IBM stock is $105? $110° $1157

7. Answer the following using the data for Microsofi’s options appearing in Exhibit 11.10.

2. What is the value of the time premium between the September and January 60 call
options? Put options?

b. What is the intrinsic value of the October 65 call and put options? The January 70 call
and put options?

¢. What arbitrage would investors do if the September 55 call was priced at 7.25

~, & What arbitrage would investors do if the September 65 put was priced at 0.50?
8.) Do the following using the data for Microsoft’s-options appearing in Exhibit 11.10,

if)‘ Draw the payoff diagram if an October 60 call is purchased. '

\)“'”) " Draw the payoff diagram for writing an uncovered call using the October 60 call option.
¢ Draw the payoff diagram for writing a covered call using the October 60 call option.
@ Do the following using the data for Microsoft’s options appearing in Exhibit 11.10.
a. Draw the payoff diagram if 2 January 65 put is purchased. :
\/\})\) b. Draw the payoff diagram for a protective put strategy using the January 65 put option.
f/\c. Draw the payoff diagram for writing the January 65 put option.
'QO. Using the data from Exhibit 11.10, compute the following;
The dollar return from a bullish spread of buying the IBM September 110 call and sell-
ing the September 115 call if the expiration price is $95; $105; $115; $125.
b. The dollar return from a bearish spread of buying the IBM September 115 call and sell-
ing the September 110 call if the expiration price is $95; $105; $1 15; $125.
11. Mustrate put/call parity in the case of stock options with an exercise price of $100 (that is,
replicate Exhibit 11.26 using appropriate numerical values).
12. Using the stock price, call premium, and put premfum data for Intel’s October 30 options
(from Exhibit 11.10), use put/call parity to estimate the price of a risk-free discount bond.
13. Assume the appropriate risk~free discount bond has a par value of 34.24. Using the stock

price and call premium for the Intel January 35 option (from Exhibic 11.10), what should:
be the premium for the January 35 put option?
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@A put option on a stock has an exercise price of $35 and is priced at $2 a share. A call option
ti:—f' with the same exercise price is priced at $4. What is the maximum loss per share to a writer
of an uncovered put and the maximum profit per share to a writer of an uncovered call?
An investor buys 200 shares of stock for $43 per share and sells call options for all this stock,
with an exercise price of $45, for a premium of $3 per share. Ignoring dividends and trans-
zction costs, what is the maximum profit the investor can earn if this position is held to
expiration?

16} An investor buys an ExxonMobil August 80 call for $5.00 and an August 80 put for §1.25.

o What is this option trading strategy called?

WA b Determine the dollar payoff if the price of ExxonMobil at the expiration date is $65;

/)/VM 3}75; 3585; $95.

17. An investor buys a McDonald’s call option with a June expiration and an exercise price of
$40 at a premium of $8; he also purchases a June 50 call option at a premium of §2.50. In
-addition, he writes two June 45 McDonald’s call options and collects the premium of §3.75
for each.

a. What i1s the name of this option trading strategy?

b. What is the dollar payoff if, at June expiration, the price of McDonald’s stock is $30?

$357 $42.507 $457 $47.50? §$50? $60?

18. An investor buys a Coca-Cola September 60 call for $6.00 and a September 50 put for §0.25.
a.  What is this option trading strategy called? ,

b. Determine the dollar payoff if the price of Coca~Cola at the expiration date is $40; $45;

$50; $55; $60; $70.

!

Wek Exercises

1. Your supervisor at the financial institution where you work wants you to investigate the
possibility of using mortgage futures to hedge some of its risk. Since mortgage futures are
one of the variety of contracts traded on the CBOT, go to www.chot.com and investigate
mortgage futures. Specifically: what does the item “traded” mean when buying and selling
mortgage futures? How is delivery made? What is the index underlying the mortgage futures
contract, and how is it caleulated?

2. Explain the differences between the Chicago Board of Trade (www.chot.com), Chicago Board
Options Exchange (www.choe.com), and the Chicago Mercantile Exchange (www.ome.com).
What kinds of educational resources are offered through each organization for your further
study?

3. Two types of options traded on the CBOE are FLEX and LEAPS options. From informa-
tion found on the CBOE Web site, write a paragraph explaining what each of these are.

4. What new options and futures products have been recently introduced by the options and
futures exchanges? How might the new contracts assist investors?

5. Locate, from doing a Web search, firms that offer forward contracts in currencies and agni-
cultural products.

Gpreadsheet Exercises

1. Develop a spreadsheet using logical operators to determine the intrinsic value of (a) a call
option and (b) a pur option.

2. Develop a spreadsheet to determine, for different levels of stock prices, the intrinsic value of
the following for both long and short option positions.

a.  Bullish, bearish spread
b. Straddle

c. Strangle

d.

Butterfly spread

3. Develop a spreadsheet to estimate the returns (based on different final stock prices) of (a)
owning stock; (b) owning call options; (c) owning stock plus put options (a protective put
strategy). Using a stock purchase price of $45, and an exercise price of $50, esumate the
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The Market for
Foreign Exchange

Function and Structure of the FOREX Market | MONEY REPRESENTS PURCHASING power. Possessing
FX Market Participants . money from your country gives you the power to purchase
Correspondent Banking Relationships . goods and services produced (or assets held) by other resi-

dents of your country. But to purchase goods and services
| produced by the residents of another country generally first
requires purchasing the other country’s currency. This is done
by selling one’s own currency for the currency of the country
with whose residents you desire to transact. More formally
one’s own currency has been used to buy foreign exchange

into the purchasing power of the seller’s country.

The muarket for foreign exchange is the largest financia
market in the world by virtually any standard. It is open some-
where in the world 365 days a year, 24 hours a day. The 2001
triennial central bank survey compiled by the Bank for Inter
national Settlements (BIS) places worldwide daily trading o
spot and forward foreign exchange at $1.2 trillion dollars per

Long and Short Forward Positions | day. This is equivalent to nearly $200 in transactions for ever

Forward Cross-Exchange Rates

Swap Transactions
Forward Premium
Summary
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Mini Case: Shrewsbury Herbal Products, Ltd.
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www.bis.org.

This is the websiie of the Bank
far International Settlements.
Many interesting reports and

statistics can be obtained here.

The report titled Triennial
Central Bank Survey can be
downloaded for study.
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person on earth. This, however, represents a 19 percent de
| crease over 1998. The decline is due to the introduction of the
| common euro currency, which eliminates the need to trade one
| euro zone currency for another to conduct business transac
i tions, and to consolidation within the banking industry. Londoi
' remains the world’s largest foreign exchange trading center.
| According to the 2001 triennial survey, daily trading volume i
the UK. is estimated at $504 billion, a 21 percent decreas
from 1998. U.S. daily turnover was $254 billion, which repre-
sents a 28 percent decline from 1998. Exhibit 4.1 presents a pi-
chart showing the shares of global foreign exchange turnover
Broadly defined, the foreign exchange (FX or FOREX)
market encompasses the conversion of purchasing power
from one currency into another, bank deposits of foreign cu
rency, the extension of credit denominated in a foreign currency, foreign trade finant
ing, trading in foreign currency options and futures contracts, and currency swaps.
Obviously, one chapter cannot adequately cover all these topics. Consequently, v
confine the discussion in this chapter to the spot and forward market for foreign e
change. In Chapter 9, we examine currency futures and options contracts, and in Chap-
ter 10, currency swaps are discussed.

This chapter begins with an overview of the function and structure of the foreign e
change market and the major market participants that trade currencies in this marke..
Following is a discussion of the spot market for foreign exchange. This section covers
how to read spot market quotations, derives cross-rate quotations, and develops t
concept of triangular arbitrage as a means of ensuring market efficiency. The chap:
concludes with a discussion of the forward market for foreign exchange. Forward mar-
ket quotations are presented, the purpose of the market is discussed, and the purpose
swap rate quotations is explained.




