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PREFACE

This text represents the efforts of many authors, most of whom have
taught in The Options Institute. Its authors include professors and trad-
ers, option instructors and strategists. As such, the book provides infor-
mation on the options market and options trading that is practical and,
hopefully, easily understood.

Over the many years that The Options Institute has been educating
people about option concepts and strategies, its goal has been to provide
a practical, comprehensible approach to using options. The philosophy
used in the classroom has carried over to this book.

The book is organized in three parts: Essential Concepts, Trading
Strategies, and Real-Time Applications. An introduction to these main
parts, Chapter 1, presents an entertaining and informative history of
options.

The Essential Concepts part begins with Fundamentals of Options
and skips the mathematics that often confuse rather than clarify. In-
stead, the reader finds a general discussion of option pricing theory,
including usable concepts regarding the change in an option’s price
relative to stock price movement, passage of time, and changes in im-
plied volatility.

This section also presents options strategies, giving the range of
considerations for selecting a strategy, such as the effect of time and the -
optimal price movement of the underlying security, as well as taking a
look at equivalent positions. The last chapter in this section describes
new options products, such as longer-term options (LEAPS®), and cov-
ers strategies involving these.

Part 2, Trading Strategies, discusses subjective elements and prac-
tical considerations for individual investors, institutional investors, and
floor traders. Individual investors can learn practical uses of equity
options including the most important considerations in strategy selec-
tion and the most common pitfalls to be avoided. Institutional investors
are shown how options can be used on a portfolio basis to manage risk,
to increase income, and to benefit properly from leverage. In addition to
exploring index options strategies, the section covers controversial op-
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vi Preface

tions strategies (such as selling equity puts and buying out-of-the-money
calls), and it describes how they can be appropriate and profitable for
the professional money manager. .

The chapter entitled ‘‘The Business of Market Making’’ gives the
reader a close look at the method by which floor traders earn their
living. The myths that floor trading is akin to gambling and that floor
traders profit on every trade may well disappear after an examination of
this low profit-per-transaction business. While not designed as a **how-
to manual’’, this chapter does explain the trader’s method of operation.
Then it develops the conclusion that by providing the market with li-
quidity and by taking only the spread between bid and ask, the floor
trader is not in competition with the off-floor trader.

Part 3, Real Time Applications, gives applications and results. The
chapter entitled ‘‘Using Option Market Information to Make Stock
Market Decisions’” takes a look at three indicators: the put-call ratio,
the options premium level, and the level of implied volatility. It dis-
cusses how this information has been used to make stock market predic-
tions.

The ““Institutional Case Studies’’ chapter presents two actual cases
in contrasting investing environments. The first case study covers the
use of option strategies for risk management from the portfolio man-
ager’s perspective. The second case discusses the issues involved when
an investment trust seeks to gain approval from their trustees to allow
investment in derivative securities. These real situations give the reader
the opportunity to apply theory to practice.

Finally, a glossary of industry jargon is included as a reference for
interested readers.
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CHAPTER 1

HISTORY OF OPTIONS

Many people tend to associate options with speculation. Yet options
evolved as a way to help manage business risk, not as a vehicle for
speculation. An option is simply a contract to buy or sell an asset at
some time in the future. Options were used by individuals trading goods
as a method of ensuring that there would be a market for their goods at a
specified price when the goods were available for sale.

OPTIONS TRADING BEGAN CENTURIES AGO

Although many people perceive options as a recent innovation, options
have been traded for centuries. In fact, many trace the use of options
back to 3500 Bc, when the Phoenicians and Romans traded contracts
with terms similar to options on the delivery of goods transported on
their ships.

Probably the earliest record of options dates back to ancient Greece
and the philosopher Thales. Using his knowledge of astrology, Thales
studied the stars and predicted a great olive harvest in the coming
spring. There generally was little bidding activity for olive presses
among the farmers. So, Thales negotiated prices in the winter, with little
competition from the farmers, for the option (or the choice) to use the
olive presses the following spring. Thales’ forecast was correct and he
was able to exercise his option and rent the use of the olive presses to
neighboring farmers at a considerable profit.

OPTIONS TRADING IN INDUSTRIAL EUROPE

Perhaps the most often cited example of the historical significance of
options occurred in Holland during the tulip craze in the 17th century.
During the tulip craze, contracts on tulip bulbs were actively traded by
tulip dealers and tulip farmers. Dealers and farmers traded contracts for
the option to buy or sell a particular type of tulip bulb at a specified price
by some future date as a way to hedge against a poor tulip bulb harvest.

1



2 Chapter 1 History of Options

Tulip dealers bought call options to guarantee them the right to
purchase a supply of bulbs at a stated price, in case bulb prices rose
substantially. Tulip growers bought put options as insurance that they
could sell their bulbs at a stated price after the harvest.

A secondary market in tulip contracts evolved, and speculators
began trading contracts based on price fluctuations, rather than manage
the business risk of a poor harvest. Tulip bulb prices skyrocketed, and
many members of the public began using their savings to speculate.

Soon afterward the Dutch economy collapsed, partly because of
speculators who refused to honor their obligations under the contracts.
The government tried to force people to uphold the contracts, but many
never did. Not surprisingly, options developed a terrible reputation
throughout Holland and Europe.!

Options rose again in popularity in England about 50 years later. In
1711, the South Sea Company was granted a trading monopoly in ex-
change for assuming some of the government’s debts. Prices for the
company’s stock rose to unrealistic levels, from £130 to £1,000 in 1720,
as the public clamored to buy stock in a company with a trading monop-
oly in the profitable South Seas.

The directors of the South Sea Company then realized that com-
pany profits could not support the current stock price, and some direc-
tors began selling their stock. This news led to a frenzy of stock selling
and the stock price plummeted to £150 pounds.

At that time option trading was unregulated; such trading had al-
lowed the public to speculate on stock prices by entering into contracts
for the right to buy or sell South Sea’s stock at a certain price at a future
date. When the price plummeted, many speculators could not fulfill
their obligations. As a result, options trading was declared illegal, al-
though options trading did continue on a smaller scale.

OPTIONS TRADING IN THE UNITED STATES

As in Europe, options were traded by individuals in private transactions
in the United States. However, after the creation of what would become
the New York Stock Exchange in the 1790s, investors began thinking

¥ Charles Mackay, L.L..D., Extraordinary Popular Delusions and the Madness of Crowds, first
published in 1841 (New York: Farrar, Straus and Giroux, 1932), p. 95.



Chapter 1 History of Options 3

about forming an organized exchange on which to trade options. During
this time, Wall Street firms attempted to develop option trading, a busi-
ness new to the United States. Seeking to avoid the option debacles
faced in Europe, firms published suggestions for trading, such as the
ideas listed below by Turnbridge and Company.

If you think stocks are going down, secure a Put; or you can obtain a Call
and sell the stocks against it.

If you think stocks are going up, secure a Call; or you can obtain a Put,
and buy stock against it.?

No Liability—There is no liability, or risk, beyond the amount paid for the
privilege 3

Many of these suggestions recommended in 1875 are still applicable
in today’s market. Their application is easier because options are now
listed on exchanges and investors have access to more information,
including historical and implied volatility data.

In the late 1800s put and call options began trading in an over-the-
counter market. Russell Sage, one of the great railroad speculators of
his day, is referred to by many as ‘‘the grandfather of options.’’ Sage
developed a system of puts and calls known as conversions and reverse
conversions; this trading system is still used today. (For a complete
discussion, see Chapter 8.)

Basically, Sage found that a relationship could be established be-
tween the stock price, the option price, and the interest rate. This
concept, conversion, provides a way to price options and thus to con-
vert calls into puts and vice versa. Sage and other traders used and still
use this concept to add liquidity to the market for options. A reverse
conversion strategy, developed and used by Sage, is outlined below
(and described in more detail in subsequent chapters).

When investors wanted to borrow from Sage, Sage loaned money
to them in exchange for stock. Thus, Sage was long stock.

Sage then bought a put option; this allowed him to sell the stock
back to the investor at the purchase price at a later time. This is a
long put position.

2 Herbert J. Filer, Understanding Put and Call Options (New York: Crown Publishers, 1959), p.
92

3 Ibid.
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Sage also sold the investor a call option on the same stock. By
initiating this position, known as a short call position, Sage took on
the obligation to sell the stock back to the investor (upon option
exercise). The option premium was calculated to permit Sage to
earn the maximum rate of return that the market would bear.

This is known as a conversion: Long stock + Long put + Short
call = Conversion.

Despite the activities of Turnbridge and Sage, the options market
remained very small through the early 1900s. Options still had a nega-
tive connotation because investors used them for speculative purposes
in unregulated markets, which resulted in losses for many investors.

ABUSE IN THE 1900s

Unfortunately, the reputation of options as an investment tool did not
improve in the 1900s when some abusive practices in the financial mar-
kets were unchecked. One such practice was the opening of what are
referred to as bucket shops. Bucket shops charged a small premium
(typically $1 per share) to carry a speculator’s stock position for a short
period of time. If the underlying stock declined below a certain level,
the bucket shop would sell him out. In other words, an investor gave the
bucket shop owner the right to take possession of his position if the
stock dropped below a certain price.

Public perception of options declined further in the 1920s when
brokers were granted options on certain securities in exchange for an
agreement to recommend these stocks to their customers. Small inves-
tors were the main target for these manipulative schemes, and many lost
great sums of money. Due to these abuses of options, the fate of options
as an investment vehicle was uncertain.

Another unsavory practice occuring at this time was option pools.
Option pools purchased stock by acquiring options directly from major
stockholders of the company, including directors, banks, and the com-
pany itself. The options could be exercised at the discretion of the pool
manager. If the pool manager could control the stock price enough to
make it rise above the contract price, the option pool could earn a
substantial profit. In one case, pool managers were able to obtain op-
tions to buy 20 percent of an oil company’s stock at 30. Before the
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agreement was signed, the stock was trading at 28. The day that the pool
managers signed the agreement, the stock opened at 32 and rose to
35 3/4 at the close. The option pool was able to exercise its options to
purchase the stock for 30 and then sell the stock in the open market (at
market prices) for a net profit of more than $2 million. Option dealers
began following the moves of the pools, trading stock based on whether
the pools were buying or selling a specific stock. ‘‘If you knew which
pool was going to move which stock in the next two days, you could do
well.”4

CREATION OF THE SECURITIES AND
EXCHANGE COMMISSION

Following the stock market crash in 1929, Congressional hearings were
held to determine how to regulate the securities industry and hopefully
prevent market crashes in the future. These hearings resulted in the
formation of the Securities and Exchange Commission (SEC).

Many of the option pools had folded following the 1929 stock mar-
ket crash. After the SEC was created, it began to review the options
business and the manipulative schemes of the 1920s. The fate of the
options market appeared dismal.

In an attempt to save the options industry, Herbert Filer, a put/call
dealer and author of Understanding Put and Call Options, was asked to
testify before Congress about the positive uses of options. In his book,
Filer recalled how, during the hearing, he was seated among 300 onlook-
ers as a bill concerning the options market was read. The bill stated that
‘. . . not knowing the difference between good and bad options, for
the matter of convenience, we [Congress] strike them all out’’.’

Congress had judged the option business by the option pool stock
offerings, not public offerings, and concluded that all options trading
was manipulative.b In response, Filer explained to the Congressional
committee the difference between ‘‘the options in which [put-call deal-
ers] deal which are primarily offered openly and sold for a consideration,

4 Ibid.

3 Ibid.

¢ The Statutes at Large of the USA Vol. XLVIII edited, printed, and published by authority of
Congress, Part I, June 6, 1934, C404, 48 statute 881, Washington, DC., 1934.
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and the manipulative options secretly given, for no fee, but for manipu-
lative purposes.’’’

Congress was concerned about the number of options that expire
worthless. The committee assumed that worthless options meant that
public investors were losing considerable amounts of money from op-
tion speculation. The committee asked Filer, ‘‘If only 12 1/2 percent are
exercised, then the other 87 1/2 percent of the people who bought op-
tions have thrown money away?’’ Filer replied, ‘‘No sir. If you insured
your house against fire and it didn’t burn down you would not say that
you had thrown away your insurance premium.’’8

The committee was looking at options only from the speculative
side. As explained above, options were originally developed for the
purpose of insurance or hedging. Options provide an investor the means
to speculate or to insure. A put option gives the holder the right to sell
the underlying security at a specified price within a certain period of
time no matter how low the underlying security may decline.

Filer was successful in his argument, convincing the committee
that options have economic value. The options business was saved but
with certain restrictions. The Investment Securities Act of 1934, which
created the SEC, gave the SEC the power to regulate options. The SEC
still regulates the options industry today. The SEC has concluded that
not all option trading is manipulative and that properly used, options are
a valuable investment tool.

THE OPTIONS MARKET BEFORE THE CBOE

Until April 26, 1973, when the Chicago Board Options Exchange
opened its doors, options were only traded over the counter. During this
period a put/call dealer would advertise each morning in The Wall Street
Journal, showing the options that were being offered that day (see
Figure 1-1). An investor who wanted to purchase or sell an option
would telephone a put/call dealer.

Options did not have standardized terms as they do today. For
example, options did not have standardized expiration dates, rather
they expired on a date a specified number of days from the transaction

7 Filer, p. 79
8 Ibid.
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FIGURE 1-1
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date. And the option exercise price would often be the current market
price of the underlying stock when the option was executed. Therefore,
it was unusual for two investors to have options with the same terms.
What would happen if an investor wanted to close the position prior to
expiration? Without much of a secondary market, the investor would
need to go back to the person with whom he or she originally traded
(usually the put/call dealer). The option prices quoted by the put/call
dealers to investors who wanted to close their positions often reflected
this monopoly.
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Grain Traders Expand into Option Trading

In 1968, the U.S. economy was suffering one of the worst bear markets
in history. Volume in the commodity futures market declined drasti-
cally. Responding to the Chicago Board of Trade’s need to expand
business and to increase volume, a special committee was appointed to
explore the feasibility of a forward securities contract based on com-
modity futures. Although not common knowledge, in 1935 the Chicago
Board of Trade received its registration from the SEC as a stock ex-
change. This meant the Chicago Board of Trade could trade securities,
not just grain futures. A consulting firm hired in 1969 to study the
feasibility of a stock options exchange concluded that the idea had great
potential.

After reviewing the Chicago Board of Trade’s proposal and finding
that *‘the proposed options exchange does not appear to be inconsistent
with relevant statutory requirements,’’ the new exchange—the Chicago
Board Options Exchange—began as an SEC pilot program with call
options on 16 stocks.

Standardization of Option Contracts

The proposal that created the CBOE also contained a suggestion for
creating an intermediary organization to standardize and clear option
contracts. This organization is now known as the Options Clearing Cor-
poration (OCC). The OCC is a corporation owned by the exchanges that
trade listed stock options; it guarantees all option contracts.

Also, option contracts now have standardized terms so investors
can trade them in the market. For example, the proposal recommended
a standard expiration day. Expiration day was determined to be the
Saturday after the third Friday of the month; this is when all options in
the series would expire. All underlying stocks were assigned a quarterly
expiration cycle. For example, IBM is on the January cycle. This means
that originally all IBM options expired in either January, April, July, or
October. Only three consecutive option expirations were available at
any time. The expirations have now evolved to the two most current
months and additional months from the quarterly cycle.

The strike (or exercise) price is the price at which an option buyer
or seller has agreed to buy or sell the underlying security. Strike prices
are standardized with intervals of 5 and 10 points. Stocks that trade at
$25 or less are given strikes 2 1/2 points apart because S points is too
great a percentage of the underlying.
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Prior to standardization, an option would usually have an expira-
tion date that was a number of days from the actual trade date; the strike
price often would be the market price of the stock at the time of the
transaction. Thus, an individual would find himself to be the only one
with an option with that particular strike price and expiration, making it
difficult, if not impossible, to trade the option.

Another reason for creating the Options Clearing Corporation was
the need for a central organization to guarantee option clearance and
settlement. Centralized option clearing allows investors the comfort of
knowing that their trades will be exercised and matched. The OCC
guarantees option trades; it was recently given an AAA rating by Stan-
dard & Poor’s Corporation. The OCC also gives buyers and sellers the
opportunity to close their positions with an offsetting trade in an open
market. They no longer need to approach the person with whom they
made the original trade, as in the old system with put/call dealers.

This open market, known as an open outcry system, is a group of
market makers who are required to make a two-sided market (a bid and
an offer) in all option series. Also, there is a maximum on the width of
the markets (i.e., the difference between the bid and the offer) depend-
ing on the premium (i.e., the price) of the option.

THE CHICAGO BOARD OPTIONS EXCHANGE ARISES FROM
HUMBLE BEGINNINGS

When the CBOE opened on April 26, 1973, in a small smokers lounge
off the main floor of the Chicago Board of Trade, its success was far
from certain. Some questioned the wisdom of launching a new securi-
ties exchange in the midst of one of the worst bear markets on record.
Others wondered how “‘grain traders in Chicago’ could successfully
market a new trading instrument that the established New York ex-
changes had deemed too complex for the investment public.

The doubters soon were silenced. Both individual investors and,
later, institutional investors flocked to the fledgling market—to a point
where today the CBOE is the second largest securities market in the
United States and the largest options market in the world.

The CBOE revolutionized option trading by providing secondary
markets for option contracts and guaranteeing option trades. A few
other statistics illustrate the Exchange’s progress. Seats that sold for
$10,000 when trading began have sold for as high as $465,000. The
CBOE opened its doors in 1973 trading only calls on 16 stocks.
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FIGURE 1-2
CBOE Annual Volume (in millions)
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By 1975, options were becoming popular, and other exchanges
realized the potential opportunity. The American Stock Exchange and
what is now the Philadelphia Stock Exchange began trading options and
were soon joined by the Pacific Stock Exchange and the New York
Stock Exchange. Exchanges in Montreal, Toronto, and Sydney also
began listing options. Today options trade at over 50 exchanges in 38
countries around the world.

A few years after opening with call options, the CBOE began trad-
ing put options. This, in part, led the SEC to impose a moratorium on
option market expansion, as it wanted an opportunity to step back and
review an industry that was growing much faster than anticipated. The
review resulted in significant improvements in customer protection,
such as revised sales practice procedures. Satisfied with revised proce-
dures implemented by the CBOE and other exchanges, the SEC lifted
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the moratorium in 1980. The CBOE responded to the lifting of the
moratorium by increasing the number of options listed on the Exchange
from 95 to 120.

INDEX OPTIONS

Ten years after the CBOE opened its doors, another revolution oc-
curred in the options business with the introduction of index options.
The Chicago Board Options Exchange began trading cash-settled op-
tions on the Standard & Poor’s 100 Index (ticker symbol OEX). 4,827
contracts on the OEX traded that first day, and the popularity of the
OEX option product continues to grow. OEX options are the most
actively traded index option, with an average daily volume of 253,091
contracts in 1993.

Due to the success of options on the S&P 100, other exchanges
began listing options on broad-based indices (i.e., indices with stocks
from many different industries). The American Stock Exchange fol-
lowed with listed options on the Major Market Index, and the New
York Stock Exchange listed options on the NYSE Composite Index.
The Chicago Board Options Exchange also added options on the Stan-
dard & Poor’s 500® Index (ticker symbol SPX). Both SPX and OEX
have been very successful products, helping the CBOE to achieve 92
percent of the trading market in all index options.

Later that year, the option exchanges began listing options on nar-
row-based indices. Narrow-based indices are indices composed of
stocks from the same industry. In the past few years, many narrow-
sector indices have begun trading. For example, some of the industries
represented by index options include: biotech, retail, computer soft-
ware, pharmaceutical, insurance, banking, gold and silver, and gaming.

During the 1980s, the option exchanges continued to introduce new
products, including options on new indices, currency options, and bond
options as well as adding options on more stocks. Currently, there are
options trading on over 1,200 stocks.

LEAPS® OR LONGER-DATED OPTIONS

In the late 1980s, in response to a desire on the part of public investors
for options expiring further out in time, Long-term Equity AnticiPation
Securities® (known as LEAPS) began trading on the CBOE. LEAPS are
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long-term options; puts and calls are available with expiration dates uf
to three years in the future.

The trademark LEAPS was developed by the CBOE; now four of
the five U.S. option exchanges list LEAPS. The New York Stock Ex-
change refers to the long-term options listed on their exchange as
‘“‘Longer-dated Options’’. Regardless of what they are called, long-term
options are options that expire up to three years in the future.

When LEAPS first began trading, the option terms were com-
pletely unstandardized. However, requests from member trading firms
and public investors led the industry to standardize the terms of LEAPS
options. Equity LEAPS all expire in January and are initially brought
out with three strike prices: at-the-money, 20 percent in-the-money, and
20 percent out-of-the-money. Strike prices are added as the stock price
moves up or down.

LEAPS give investors more choices with options. For instance,
investors can purchase a call option that expires up to three years in the
future. Options can thus be used as a true alternative to stock, or as
long-term protection or insurance against a stock price decline. LEAPS
are one of the most successful products listed by the option exchanges.
The number of stocks that list LEAPS is constantly expanding; cur-
rently there are LEAPS on over 150 stocks. And LEAPS are traded on
index options as well. For consistency, all LEAPS index options expire
in the month of December.

CONCLUSION

The CBOE continually seeks to respond to the needs of its customers—
retail firms, institutional investors, and the public—by introducing new
products and refining trading support systems.

For example, in response to a need to hedge against changing inter-
est rates, the CBOE introduced interest rate options in 1989. These
were different from the original bond options in two basic respects: the
original bond options were based on the current bond yield not on the
price of the bond, and account executives were not required to carry
any additional license to trade the product. These bond options have
been replaced with three separate interest rate options based on the
most recently auctioned 13-week, 5-year, 10-year, and 30-year Treasury
securities.
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As the world marketplace expands, so will the options markets.
Product innovations will not stop with index options and interest rate
options. The derivatives market is still evolving as investors seek new
ways to manage the risk in their stock portfolios.

No one, of course, can predict where these changes will lead—just
as no one could predict in the 1970s how successful the CBOE would be
by the 1990s. But the future looks bright for investors who now under-
stand options and options strategies. As an investor, whether you are
looking to hedge a portfolio or take a position based on an opinion of a
particular stock, business sector, or the market in general, over the
long-term or short-term, there is an option strategy to meet your invest-
ment objectives.
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CHAPTER 2

FUNDAMENTALS OF OPTIONS

Options are derivative instruments. This means that an option’s value
and its trading characteristics are tied to the asset that underlies the
option. It is this essential defining characteristic that makes options
valuable to the knowledgeable investor. A major advantage of options is
their versatility. They can be used in accordance with a wide variety of
investment strategies. As a result, any investor who understands when
and how to use options in pursuit of his or her individual financial
objectives can enjoy a clear advantage over other investors. The inves-
tor will have an effective means of managing the risk inherent in any
investment program. In most investment situations, understanding op-
tions gives the investor a wider range of investment choices.

The asset on which the option is traded might be a stock, an equity
index, a futures contract, a Treasury security, or another type of secu-
rity. Although the discussion and examples within this chapter are cen-
tered on stock options, the concepts and pricing theories also apply to
other kinds of underlying assets.

Whatever the underlying asset, the pricing of an option is com-
monly thought to be an esoteric and difficult task, certainly not some-
thing to be attempted by the mathematically unsophisticated person. At
one level, this perception is true—advanced mathematics for the pricing
of options have been evident in the past and continue to be utilized. The
Black-Scholes option-pricing model, for example, was first developed
with stochastic calculus and differential equations. What these tech-
niques are and their manner of application need not concern us here.
The important point is that options pricing can generally be explained
using a conceptual approach rather than a highly technical mathematical
approach. The discussion of options pricing that follows is directed
toward the options investor who seeks an explanation at the intermedi-
ate level in accessible terms.

This chapter explains option pricing theory in four steps. First,
puts, calls, and related terms are defined. Second, the five elements of
an option’s theoretical value are explained in a general fashion. Third,
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each of these elements is examined in greater depth. Fourth, and finally,
the concept of put-call parity ties together many of this chapter’s con-
cepts.

SOME DEFINITIONS
Option

An option on an underlying asset is either the right to buy the asset (a
call option) or the right to sell the asset (a put option) at some predeter-
mined price and within some predetermined time in the future.

The key feature here is that the owner of an option has a right, not
an obligation. If the owner of the option does not exercise this right
prior to the predetermined time, then the option and the opportunity to
exercise it cease to exist.

The seller of an option, however, is obligated to fulfill the require-
ments of the option if the option is exercised. In the case of a call option
on stock, the seller has sold the right to buy that stock. The seller of the
call option is therefore obligated to sell the stock to the call option
owner if the option is exercised. In the case of a put option on a stock,
the seller of the put option has sold the right to sell that stock. The seller
of the put option is therefore obligated to buy the stock from the put
option owner if the option is exercised.

Strike Price and Expiration Date

The predetermined price of the option is known as its strike price. When
a call option is exercised, the call owner pays the amount of the strike
price in exchange for receiving the underlying stock. When a put option
is exercised, the put owner receives the amount of the strike price in
exchange for delivering the underlying stock. The date after which the
option ceases to exist is the expiration date. For example, the XYZ SEP
50 call option is the right to buy the stock XYZ at the price of $50 per
share until the expiration date in September.

Listed options have clearly defined rules establishing strlke prices,
contract sizes, and expiration dates. Although rules may vary slightly
from exchange to exchange, listed stock options generally have strike
prices at intervals of $2.50 from a stock price of $5 to $25. Between
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stock prices of $25 and $200, option strike prices are generally set at
intervals of $5. Above stock prices of $200, strike price intervals are
$10.

Stock options in the United States are denominated in quantities of
100 shares each or one round lot of stock. If the XYZ SEP 50 call option
in the previous example was quoted at $3, its actual cost would be $300.
This is because the $3 quoted price represents the cost on a per-share
basis, but the call option contract covers 100 shares. Thus, 100 shares
times $3 per share equals the cost of $300.

Expiration Rules

Listed stock options in the United States technically expire on the
Saturday following the third Friday of the expiration month. Exceptions
are made when legal holidays fall on the Friday or Saturday in question.
The Saturday expiration, however, is irrelevant to nonexchange mem-
bers. The Saturday expiration exists so that brokerage houses and ex-
change members will have the morning after the last trading day to
resolve any errors.

Customers of brokerage firms must concern themselves with two
procedures in regard to expiration. First, brokerage firm customers
must be aware of their firm’s specific rules regarding the deadline for
notification for exercise. Second, brokerage firm customers must be
aware of the rules for automatic exercise. A call option will be automati-
cally exercised if the stock’s last trade in its primary market on expira-
tion Friday is $0.75 or more above the strike price unless the customer
has given specific instructions not to exercise. A put option will be
automatically exercised if the stock’s last trade on expiration Friday is
$0.75 or more below the exercise price. Many firms have a final notifica-
tion deadline of 4:00 pmM EST on the expiration Friday, but this rule
varies from firm to firm.

While listed stock options have fairly consistent specifications,
listed futures options differ considerably in contract specifications,
strike prices, the unit value of price movements, and expiration dates.
This is so because the specifications of futures contracts themselves
vary. Whereas stock prices are dollar-dominated in 100 share lots and
stock option prices move accordingly, a futures contract on corn at the
Chicago Board of Trade covers 5,000 bushels, and a futures contract on
No. 2 heating oil at the New York Mercantile Exchange covers 42,000
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gallons. Even futures contracts on the same underlying asset can vary:
the Japanese yen futures contract at the Chicago Mercantile Exchange
covers 12,500,000 yen, and the yen contract at the MidAmerica Com-
modity Exchange covers 6,250,000 yen. As a result of these differences,
the futures options trader must be familiar with all the terms of a con-
tract before trading. A trader who does not do this first usually learns
very fast, but, unfortunately, it can be an expensive process.

American-Style Options

An American-style option has a right (not an obligation) that may be
exercised at some predetermined price at any time until the expiration
date. Sometimes these are referred to as American options.

European-Style Options

A European-style option has a right that may be exercised only on the
expiration date of the option. Sometimes these are referred to as Euro-
pean options.

The difference between European-style options and American-
style options has nothing to do with geography! The distinguishing fea-
ture is the right of early exercise that exists with American options and
does not exist with European options. Until the CBOE introduced Eu-
ropean options on the S&P 500 Index on July 1, 1983, the distinction
was not particularly important to investors in options markets since
only American-style options had been listed; since then, several other
European-style options have been listed.

For the purpose of this discussion, the early exercise feature of
American options as it relates to pricing theory need not be considered
in detail. It is sufficient to point out that the early exercise privilege of
American options is a feature that sometimes has value. As a result,
American options sometimes have a higher theoretical value than do
European options. With this one distinction in mind, the following dis-
cussion of option pricing theory applies to both American and European
options.

Price and Strike Price

The relationship of the stock’s price to the option’s strike price deter-
mines whether the option is referred to as in-the-money, at-the-money,
or out-of-the-money.



Chapter 2 Fundamentals of Options 21

A call option is in-the-money when the stock price is above the
strike price. A call option is at-the-money when the stock price is at the
strike price. And a call option is out-of-the-money when the stock price
is below the strike price. For example, with a stock price of $50, the $45
call is an in-the-money call option, because the call option strike price is
below the current market price of the stock. The $50 call is at-the-
money, and the $55 call is out-of-the-money.

For a put option, the in-the-money and out-of-the-money designa-
tions are opposite those of call options. This is because put options
increase in price as the price of the underlying stock decreases.

A put option is in-the-money when the stock price is below the
strike price. A put option is ar-the-money when the stock price is at the
strike price. And a put option is our-of-the-money when the stock price
is above the strike price. For example, with a stock price at $50, the $55
put is in-the-money, because the stock price is below the put option’s
strike price. The $50 put is at-the-money, and the $45 put is out-of-the-
money.

Intrinsic Value and Time Value

The price of an option may consist of intrinsic value, time value, or a
combination of both. Intrinsic value is the in-the-money portion of an
option’s price. Time value is the portion of an option’s price that is in
excess of the intrinsic value.

If the stock price is above the strike price of a call option, then the
stock price minus the strike price represents the intrinsic value of the
call option. For example, if the stock price is $53, then the $50 call
option has an intrinsic value of $3. Any value above $3 that the market
places on this option is time value. Time value exists because the mar-
ket realizes that the stock may decline below $50, and the stock owner
may suffer a loss greater than $3—possibly as much as $53! Because
this risk exists, the call option purchaser should be willing to pay more
than $3 for the $50 call option since he does not have the same risk if the
stock price declines below $50. The call option buyer’s risk is limited to
the premium paid for the option. The premium paid above $3 for the
option—the time value—measures in some sense the market’s estimate
of the likelihood of the stock price declining below $50. The call buyer
who pays $4 for the $50 call option is paying an extra $1 for protection
against a stock price decline below $50. If the stock price rises, the call
buyer participates in the price rise. The $1 time value paid for the option
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is the price of the insurance policy against losing money if the stock
price were to decline below $50.

For put options, intrinsic value equals strike price minus stock
price because put options are in-the-money when the stock price it
below the strike price.

Example: If the stock price is $53, then the $55 put option has an intrinsi
value of the $2. Any value above $2 that the market places on this pu
option is time value.

An out-of-the-money option consists entirely of time value. By
definition, the price of an out-of-the-money option has no in-the-money
portion; consequently, it has no intrinsic value.

The concepts of intrinsic value and time value for call and put
options are illustrated in Figure 2-1.

FIGURE 2-1
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Parity

An option is trading at parity with the stock if it is in-the-money and has
no time value. This situation exists when the stock price minus the
strike price (for call options) equals the option price. For example, if the
$50 call option were trading at $3 when the stock was at $53, then it
would be trading at parity. In-the-money options, especially deep-in-
the-money options, tend to trade at parity when only a few days remain
until expiration. This happens when the market perceives that the op-
tion is almost certain to be exercised. The logic for this is simple. Since
it is only a matter of time until the option is exercised and becomes
stock, the option price trades in step with the stock price until exercise
occurs.

OPTION PRICE TABLES INTRODUCED

Traditional profit and loss diagrams as presented in Chapter 4 illustrate
an option strategy’s risk profile at expiration. In this chapter, the focus
is on how option prices behave prior to expiration, and the important
factors that affect an option’s theoretical value will be explained. To
begin, Table 2—-1 shows theoretical call option prices for a $50 call at
various times prior to expiration with the underlying stock at different
prices. Table 2-2 shows the same information for put options. These
tables reveal important characteristics of option price behavior.

First, it should be observed that with the stock at $50 at any time
prior to expiration, the call price is greater than the put price. At stock
prices other than $50, the call’s time value is greater than the put’s time
value. The reason for this relates to the interest component in call
prices, which is discussed later in this chapter under interest rates and
put-call parity.

Second, it should be observed that at any time prior to expiration, a
$1 move in the underlying stock price will result in an option price
change of less than $1. The name of option price change per unit of
stock price change is called delta, and it is discussed later in this chap-
ter, but it is important to note that option price changes per unit of
change in the underlying is not constant over changes in stock price or
over time.

Third, it should be observed that option prices decline with the
passage of time. Time decay is, perhaps, the best known aspect about
option prices, but there are some misconceptions about time decay.
They are discussed thoroughly later in this chapter.
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26 Part1 Essential Concepts

ELEMENTS OF AN OPTION’S VALUE

The five components of an option’s theoretical value are:

Price of the underlying asset.

Strike price of the option.

Time remaining until the expiration date.
Prevailing interest rates.

5. Volatility of the underlying asset.

AeN -

(As a reminder, the following discussion centers on stock options,

but the concepts apply to all types of options.)

FIGURE 2-2
$50 Call at Various Stock Prices

Option's theoretical vaiue

(91 days, 30 percent volatility, 3 percent interest rates)
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Option Price Relative to Stock Price

Column 2 in Table 2-1 shows theoretical values of a $50 call 91 days
prior to expiration. As the stock rises from $45 to $46, the theoretical
option value rises from 1 1/8 to 1 3/8. As the stock rises from $50 to $51,
the theoretical option value rises from 3 1/8 to 3 3/4. And as the stock
rises from $54 to $55, the theoretical option value rises from 5 3/4 to
6 1/2. The information in this column is presented in the line graph in
Figure 2-2. As can be seen, as the underlying stock price rises, the
theoretical value of the call rises in a nonlinear fashion at an increasing
rate.

As illustrated by the brackets under the graph in Figure 2-2, a call
option is in-the-money when the stock price is above the option’s strike

FIGURE 2-3
$50 Put at Various Stock Prices

(91 days, 30 percent volatility, 3 percent interest rates)
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FIGURE 2-4
Effect of Time—At-the-Money

$50 call and $50 put, stock price at $50
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price. A call option is at-the-money when the stock price is at the
option’s strike price. And a call option is out-of-the-money when the
stock price is below the strike price.

Figure 2—3 shows the information from column 2 in Table 2-2—Put
Option Theoretical Vaiues—in line-graph form. The conclusion is that
as the underlying stock falls in price, the put option’s theoretical value
rises in a nonlinear fashion at an increasing rate.

The brackets under the graph in Figure 2--3 illustrate that the desig-
nations of in-the-money and out-of-the-money for put options are oppo-
site those for call options. A put option is in-the-money when the stock
price is below the strike price, and a put option is out-of-the-money
when the stock price is above the strike price.
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FIGURE 2-5
Effect of Time—Out-of-the-Money

$50 call with stock price at $47
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Option Price Relative to Time

Looking across any row in Table 2-1 illustrates how option prices
change with the passage of time. The time decay factor in option prices
is well known, but there are some misconceptions about how time af-
fects option values.

Figure 2-4 illustrates in line-graph form the call option prices in
row 6 of Table 2—1 and the put option prices in row 6 of Table 2-2. With
the stock price at $50, the $50 call declines in value from 3 1/8 to 0 over
the 91 days to expiration, and the $50 put declines from 2 13/16 to 0.
The important observation is that time decay for at-the-money options
does not occur in a linear manner. During the week from 91 days to 84
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FIGURE 2-6
Effect of Time—In-the-Money

$50 call with stock price at $53
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days before expiration, the $50 call declines by 1/8 from 3 1/8 to 3.
During the week 63 days to 56 days, the $50 call declines by 3/16 from 2
5/8to 2 7/16. From 28 days to 21 days, the decline is 1/4 from 1 3/4 to 1
1/2, and the last week, the decline is 7/8 from 7/8 to 0.

Time decay for in-the-money and out-of-the-money options, how-
ever, is closer to being linear. To illustrate this concept, Figure 2-5
shows how the $50 call declines in value with the stock price at $47, and
Figure 2—-6 shows how the $50 call declines in value with the stock price
at $53. With the stock price at $53, the stock is above the strike price
and, therefore, the total option price of $5 at 91 days prior to expiration
consists of $3 of intrinsic value and $2 of time value. It must be remem-
bered that only the time value decreases with the passage of time.
Consequently, with the stock price $53, the $50 call will decline in value
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FIGURE 2-7
$50 Call at Various Times Prior to Expiration

Stock prices, $45 — $55; volatility 30 percent
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from $5 at 91 days prior to expiration to $3 at expiration—a price equal
to its intrinsic value.

Time decay for put options is similar to time decay for call options.
Out-of-the-money and in-the-money options decay in a more linear
fashion than do at-the-money puts.

Figure 2-7 consists of the information in Table 2-1, column 2 ($50
call prices 91 days prior to expiration), the prices in column 8 (49 days
prior to expiration), column 12 (21 days), and column 15 (expiration).
Together, these lines show how call option prices decay over time so
that at the expiration date there is no time value in the option’s price,
and the result is the hockey-stick diagram at expiration, which is familiar
to many traders of options. Figure 2—8 presents similar time information
for put options.
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FIGURE 2-8
$50 Put at Various Times Prior to Expiration

Stock price, $45 — $55; volatility 30 percent
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A frequently asked question about options is, ‘‘Why does the pas-
sage of time affect at-the-money options in a nonlinear fashion?’’ After
all, insurance premiums are almost linear; for example, a one-year
house insurance policy costs half of a two-year policy. The answer is
that option values are related to the square root of time. Although this
sounds esoteric, the relationship is quite simple. If a 30-day at-the-
money option has a value of $1, the 60-day option (having twice as much
time until expiration) has a value of approximately 1 X V2 or 1 X
1.414 = 1.414.

This important concept about the nonlinear impact of time on op-
tion prices should give pause to those option traders who resolutely
believe in buying only front-month options. Considering time decay
alone, option buyers should prefer to buy longer-term options. After all,
it is cheaper to buy one six-month option for approximately $2.45 (1 x
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FIGURE 2-9
Effect of Interest Rates

$50 call and $50 put with stock at $50

26 |-

Option theoretical value
N
K
T

22 |-
2 -
18 T
| : | ' | ' I ' I :
4 8 10 12
3 5 7 9 11
Interest rate (in percent)
O $50call
+ $50 put

1/6) than it is to buy six 1-month options at $1 each. Conversely, with
all else equal, option sellers should have a preference to sell shorter-
term options since there is more profit to be made by selling six one-
month options than one six-month option. Of course, in the real world,
all else is rarely equal. Transaction costs have an impact, and option
traders must balance the impact of these real world considerations ver-
sus the theoretical.

Interest Rates

The effect of changes in interest rates is most easily understood after
having read the section of this chapter concerning put-call parity, in
which the arbitrage relationship between options and stock is explained.
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FIGURE 2-10
Effect of Volatility—At-the-Money

$50 call and $50 put with stock at $50

3
28 -
g8 26
2
8
® 24
8
&
§ 22f
6
2 -
1.8 I I i I T l I l ¥ ] 1
25 27 29 31 33 35
26 28 30 32 34
Volatility (in percent)
O $50 call
+ $50 put

At this point, it is sufficient to be aware of two points that are illustrated
in Figure 2-9.

The first point revealed in Figure 2-9, which is surprising to many
option traders, is that rising interest rates cause call prices to rise and
put prices to decline. The second point is that the effect of changes in
interest rates is small. The figure shows that a rise in interest rates from
2 percent to 12 percent causes call prices to rise from 2 1/2 to 2 7/8 and
put prices to decline from 2 3/8 to 1 7/8. Both of these points will be
explained more fully in the section on put-call parity.

Option Prices and Volatility
Volatility is discussed in depth in the next chapter. This discussion

touches on the major points of how changes in volatility affect option
prices. The relationship between volatility and option prices is a direct
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FIGURE 2-11
Effect of Volatility—Out-of-the-Money

$50 call with stock at $47
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one—as the volatility percentage increases, so do option prices. Since
volatility refers to the price movement of the underlying stock, higher
volatility means that greater movement is likely, and greater movement
justifies higher option prices.

Figures 2-10, 2-11, and 2-12 show that the relationship between
volatility changes and option prices is nearly linear, but that it is a
different line for in-the-money options, at-the-money options, and out-
of-the-money options.

Figure 2-10 shows that the effect of changes in volatility is linear
for both puts and calls and that the difference between the two remains
constant when volatility changes. The constant difference is the result
of the interest component as discussed above. Figures 2—11 and 2-12
show the effect of changes in volatility on in-the-money and out-of-the-
money calls. While the effect is nearly linear, it should be noted that the
slope of the lines is different.
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FIGURE 2-12
Effect of Volatility—In-the-Money

$50 call with stock at $53
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It must be remembered that option prices are based on the expected
volatility of the underlying stock. Mathematically, volatility is nondirec-
tional. If the market expects greater fluctuation in a stock’s price, then
the fluctuation could be up or down. Consequently, when higher volatil-
ity is expected, both call prices and put prices rise.

With an increase in expected volatility, at-the-money options will
increase in price more than out-of-the-money options because of how
price movements are distributed according to probability theory. Math-
ematically, a $50 stock always has a greater probability of moving at
least $1 than of moving $6. This explains why at-the-money options
have higher prices than out-of-the-money options.

Implied Volatility
Implied volatility is the volatility percentage that justifies an option’s
price. Consequently, the price at which an option is trading tells what
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volatility level in the stock is implied by the option price. For the profes-
sional floor trader who trades a large number of options and who man-
ages large open positions, differences between actual stock price vola-
tility and implied volatility of options may have a significant impact. For
the off-floor user of options, however, differences in implied volatility
and recent actual volatility rarely are significant. For the off-floor
trader, other factors such as stock selection, timing of price move-
ments, and desired rates of return are the most important consider-
ations.

Volatility—the Unknown Factor

Of the five components of an option’s theoretical value, the stock price,
strike price, time until expiration, and prevailing interest rates are read-
ily observable. It is only the volatility of the underlying stock that is
unknown.! Thus one can conclude that an option’s theoretical value is
ultimately subjective because the selection of a volatility estimate is
subjective. After all, it is the future volatility of a stock that determines
an option’s true value and the future volatility, of course, cannot be
known. These and other concepts about volatility will be developed
further in the next chapter.

THE SECOND LEVEL OF UNDERSTANDING

Now that the five elements of an option’s theoretical value have been
introduced, the second step is to understand how a change in each
element affects the theoretical value of an option. The questions we
address are:

1. Given that changes in option values are not constant with stock

price changes, how can changes in option values be measured?
2. How does option price decay change with the passage of time?
3. How do changes in volatility affect option values?

Typically, this is the point where advanced mathematics takes the
forefront. This discussion, however, will continue to emphasize con-
cepts. The successful user of options should be aware of the compo-
nents of option price changes, just as he should be aware of the five

1 Chapter 8 revisits these factors as they pertain to longer-dated options.
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elements of value, but a detailed knowledge of the mathematics is not
required.

The Effect of Stock Price Change—Delta

During the discussion above under the heading ‘‘Option Price Relative
to Stock Price,’’ it was stated that ‘‘As the underlying stock price rises,
the theoretical value of the call rises in a nonlinear fashion at an increas-
ing rate.”” What happens is, at first, the option price rise is only a small
fraction of the stock price rise. This fraction increases as the stock price
rises. When the stock is significantly above the strike price, then the
option price movement approaches 100 percent of the stock price move-
ment. It is this ‘‘fraction of the stock price movement’’ that is known as
the option’s delta.

As an example, assume that the underlying stock rises $1 and the
option price rises $0.25. In this case, the delta of the option is .25—the
option moved 25 percent of the stock price movement.

Delta, however is not static. The delta of an option changes as the
option goes from being an out-of-the-money option to an in-the-money
option. The price of an out-of-the-money option changes by a small
percentage of the stock price change. The price of an at-the-money
option changes by approximately 50 percent of the stock price change.
As an option becomes more and more in-the-money, its delta rises and
gradually approaches 1.00 or 100 percent. This means that the ‘price of a
deep-in-the-money option moves dollar for dollar with the stock price
movement. The concept of delta is demonstrated in Table 2-3.

Although the arrow in Table 2-3 points to an instance where the
delta equals exactly the option price change for a $1 price rise or fall in
the stock, any reader with a calculator can quickly ascertain that the
relationship between other option price changes and the corresponding
delta are not as exact. This situation occurs because the delta is a
theoretical measure designed for a very small stock price movement,
not a full dollar move. For the mathematically sophisticated, there are
many books that go into this concept in depth.

A graphical representation of how deltas change with stock price
changes is presented in Figure 2—-13. As the top half of the graph illus-
trates, call option deltas are positive and increase as the stock price
rises. This is consistent with Table 2-3.

Put options, however, have negative deltas, because put options
decrease in value as stock prices rise. This is represented by the
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TABLE 2-3
Deita of Call Option
$50 Call Option
Volatility: 35% Days to expiration: 90
Stock Theoretical
Price Value Delta
$56 71/4 .78
55 61/2 .75 «—————The .75 delta
54 53/4 .71 implies a .75
53 51/8 .68 value change if
52 41/2 .64 the stock price
51 37/8 .60 rises or falls
50 31/4 .54 by $1.
49 23/4 .50
48 23/8 46
47 2 3/16 41
46 17/8 .36
45 17/16 32
44 13/16 .27

bottom half of Figure 2-13. Referring back to Figure 2-3, the $50 put
option increases in price at an increasing rate as the stock price moves
from $55 down to $45. Consequently, when the stock moves from $55 to
$54, the put option increases only slightly in price and at this point has a
small negative delta. Subsequently, when the stock price moves from
$46 to $45, the option price change is a much larger percentage of the $1
price change in the stock. At this point, the put option has a much larger
negative delta.

Another method of illustrating the concept of how delta changes
with stock price changes is in Figure 2—14. This shows delta on the
vertical axis and stock price on the horizontal axis. Call deltas are

. shown on the top half of the graph, and put deltas are shown on the
bottom. The concept is the same as that in Figure 2—13: as stock prices
rise, call deltas rise from 0 to 1.00, and put deltas fall from —1.00 to 0.

The delta is important to the user of options because it gives a
current estimate of the expected value of an option price change. *‘Cur-
rent”’ is the key word. Too often, option traders think only of what will
happen on the date of expiration. Such focus, however, is limiting.

As an example, assume that you expect XYZ, which is currently at
$50, to rally when its earnings are released next week. Rather than buy
the stock, you buy the $50 call option to limit your risk in the event the



FIGURE 2-13
Delta: Change in Option Price per 1 Unit Change in Stock
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FIGURE 2-14
Effect of Stock Price on Call and Put Deltas?
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earnings report is unfavorable. For this example, assume that the $50
call option is trading at $2, its delta is .50, and that the stock moves up
$1. With a delta of .50 and a stock move of $1, the option can be
expected to move by .50 to $2.50, for a profit of .50. The analysis, at
expiration, however, yields completely different results. With the stock
at $51 on the date of expiration, the $50 call option is worth $1. Since the
option was purchased for $2, the result is a loss of $1. This is quite a

? Figures 2-14 through 2-19 in this chapter were produced using The Options Analyst, a set of
Lotus 1-2-3 spreadsheets produced by Fin Calc, Inc., Chicago, Illinois.
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different result from the profit of $.50 realized on the movement of the
stock and the option at the time of the earnings release.

Your trading time frame determines which analysis is correct. Was
it your intention to sell the option immediately after the earnings report
for a quick profit? Or was it your intention to hold the option until the
expiration date with the desire of exercising the option and purchasing
the stock if the option was in-the-money?

In the first situation, the trader was counting on short-term upward
price movement. The call purchase limited the downside risk, and a .50
profit was realized when the option was sold on the move after the
earnings report. In the second situation, the call purchaser wanted to
buy the stock, but was using the option as a limited risk alternative
during the option’s life. Had this purchaser been wrong about the stock
and had the stock dropped sharply in price during this time period, then
the loss would have been limited to the $2.00 paid for the option.

The Rate of Change in Delta—Gamma

As can be seen from Table 2-3 on, the delta not only changes with price
changes of the underlying, it also changes at different rates if the option
is in-the-money, at-the-money, or out-of-the-money. For example,
when the stock moved from a price of $50 to $51, the delta of the option

TABLE 2-4
Gamma: Rate of Change in Delta

$50 Call and Delta and Gamma

Stock 91

Price Days Delta Gamma

$55 6.51563 0.7941 0.0319
54 5.7574 0.7579 0.0362
53 5.0397 0.7177 0.0402
52 4.3660 0.6737 0.0440
51 3.7398 0.6262 0.0475
50 3.1640 0.5758 0.0504
49 2.6411 0.5229 0.0529
48 2.1724 0.4687 0.0542
47 1.7585 0.4139 0.0548
46 1.3989 0.3596 0.0543

45 1.0919 0.3070 0.0526
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FIGURE 2-15
Effect of Stock Price on $50 Call Gammas
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changed from .54 to .60—a .06 change. However, when the stock rose
from $55 to $56, the delta rose from .75 to .78—a .03 change. These
rates of change in delta are called gamma. By adding a third column to
Table 2-3, as in Table 2—4, we can see gamma and how it changes.

In order to demonstrate the concept of gamma clearly, it is neces-
sary to go out at least three decimal points. Such refinements are rele-
vant primarily to professional traders who carry large numbers of op-
tions in their portfolios. The typical individual investor should be
careful not to place too much emphasis on this concept. For the typical
individual investor, stock selection and market forecasting are, by far,
the most important concerns. Another way to illustrate how gamma
changes is in Figure 2-15.
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Figure 2—-15 shows that gammas are greatest when the underlying
stock is slightly below the option’s strike price and smaller when the
underlying stock is at a higher or lower price. The exact stock price at
which option gammas are greatest is the discounted value of the op-
tion’s strike price.

Gamma is a sophisticated concept (the second derivative of the
price line). Gamma has little importance to the nonprofessional or non-
market maker who does not carry large and frequently changing option

FIGURE 2-16
Delta’s Change over Time for In-the-Money Options
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positions. This concept is used in determining the rate at which an
option position changes. Professional traders with large option positions
(several hundred long options and short options and thousands of shares
of stock—long or short) frequently try to balance their long options
against their short options with a goal of being delta neutral. This means
that their long deltas equal their short deltas. The gamma of the position
tells the professional trader how quickly the total position becomes long
or short—how fast his long deltas get longer versus his short deltas

FIGURE 2-17
Delta’s Change over Time for Out-of-the-Money Options
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getting shorter. Again, this concept is relevant primarily to the profes-
sional option trader.

How Deltas Change with Time

As time progresses toward the expiration date, the delta of an option
changes differently depending on whether an option is at-the-money, in-
the-money, or out-of-the-money.

In-the-money options are exercised at expiration. This means that
over the time period approaching expiration, the delta of an in-the-
money option gradually increases to 1.00 (positive 1.00 for calls and
negative 1.00 for puts). Figure 2—-16 shows how, with the stock price at
$50, the $45 call option delta rises to 1.00 and how the $55 put option
delta declines to —1.00.

At the other extreme of delta behavior, the delta of an out-of-the-
money option gradually approaches 0 because out-of-the-money options
expire worthless. Figure 2-17 illustrates how, with the stock price at
$50, the $55 call option delta and the $45 put option delta both gradually
decrease to 0.

The delta for an at-the-money option presents an interesting theo-
retical discussion. The discussion is theoretical because, in reality,
rarely is an option exactly at-the-money. That is, a stock price is rarely
exactly at a strike price. Normally, a stock price is at least slightly
above or below a strike price, thus making either the call or put in-the-
money and the other out-of-the-money.

Assume, however, that a stock price is exactly at the strike. Then,
as time progresses toward expiration, the delta for both the put and the
call remain very close to .50 (positive .50 for call and negative .50 for
puts). While this, at first, may be difficult to comprehend, it is important
to separate in one’s mind the effect of time on total option price and the
effect of time on delta. The total option price gradually decreases over
time, but regardless of the total option price, a 1 unit change in the
underlying security will cause about a 1/2 unit change in the at-the-
money option. This remains true at any time right up to the point of the
option’s expiration. At the instant of expiration, with the stock price
exactly at the strike, the delta instantly drops to zero as the option
expires worthless. But, in theory, even one second before expiration,
the option has a delta of .50. The delta hovering near .50 for at-the-
money puts and calls is illustrated in Figure 2-18.
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FIGURE 2-18
Delta’s Change over Time for At-the-Money Options
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Delta’s change over time is important primarily to the professional
trader. An in-depth examination is not within the scope of this book.

Time Decay—Theta
Theta is the rate at which an option price erodes per unit of time. As was

seen in tables 2-1 and 2-2 and Figure 2-4, the price of an at-the-money
option decays at an increasing rate. During half of an at-the-money
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FIGURE 2-19
Theta: Decrease in Option Price per Unit of Time
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option’s remaining life, the time value erodes due to the passage of time
by approximately 33 percent. The concept of theta is illustrated in Fig-
ure 2-19.

Although theta is a sophisticated mathematical concept (it is the
first derivative (slope) of the time line in Figure 2-4), it is valuable to all
users of options.

For speculators, theta is useful in planning the duration of trades. If
a speculator plans to trade out of a purchased option before expiration,
then knowledge of time decay helps in deciding when to sell an option.
The trader would balance time decay against the delta effect on the
option from expected movements in the underlying stock price.
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Professional traders use theta as another balancing tool to manage
large positions of long and short options.

Changes in Volatility—Vega

The vega of an option is the change in an option’s value that results
from a change in volatility. Vegas are expressed in dollar terms. For
example, if a 1 percent change in implied volatility causes a $.25 change
in the option’s value, then the option is said to have a vega of .25.

The vega is mathematically similar to the delta and theta in that it is
a first derivative. As can be seen from figures 2-10, 2-11, and 2-12, the
relationship of volatility to option price is nearly linear. However, the
linear relationship for in-the-money, at-the-money, and out-of-the-
money options is different for each. The implication is that vega does
not change much unless the underlying stock moves considerably in
relation to the option’s strike price. Again, this is a concept that is most
relevant to the professional trader.

THE PUT-CALL PARITY RELATIONSHIP

We have just completed a discussion of the theoretical elements of
option value and how changes in each of the elements affect that value.
Now our discussion shifts focus—from theoretical value to relative
value.

Users of options need some assurance that they are, in some sense,
paying a fair price for an option. Traders of stock have the same con-
cern. Fundamental analysis or technical analysis are generally tools
used by stock traders to address this concern. In the options market,
fair prices are the result of an interplay of participants and a concept
known as put—call parity. As will be demonstrated, there exists an exact
relationship between the prices of calls and puts with the same strike
price and expiration and the underlying stock.

Put—call parity is the pricing relationship concept that keeps option
prices in line with each other and the underlying stock.

Put—call parity is explained in four steps. First, the maximum risk
of a simple stock and option position is defined. Second, it is demon-
strated how the use of a second option can eliminate this risk. Third, the
role that arbitrage plays in making the market function is discussed.
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Fourth, real world factors such as dividends, cost of money, and time
are factored into the put—call parity relationship.
Step 1: Consider the following stock and option position:

Per Share Total
Long 100 share XYZ Cost $52 $5,200
Long 1 $50 XYZ put Cost $3 $ 300

Question: What is the maximum risk of this combined position? For
this introductory example, we are assuming no commissions, no divi-
dends, and zero interest rates.

To answer this question, consider what would happen at various
stock prices on the expiration date. At a stock price of $50, for example,
the put option would be exercised and the stock would be sold at $50 for
a $2 loss per share, or $200. Adding the $300 cost of the put option to the
$200 loss on the stock results in a total loss of $500. Similarly, at any
stock price from $50 down to $0 a $500 loss would result.

If the stock were to close between $50 and $52 on the option expira-
tion date, the put option would expire worthless for a loss of $300. The
per-share loss on the stock, however, would be less than $2, thus mak-
ing the entire loss less than $500. At $52, of course, the stock position
would break even and the total loss would equal $300.00, the cost of the
put option.

At prices above $52, the stock position would show a profit, but
that profit would be reduced by the cost of the put option. The
breakeven stock price on this combined position would be $55, which is
where the $300 profit on the long stock would equal the $300 cost of the
put option. Above $55, the combined position shows a total profit be-
cause the profit on the long stock exceeds the cost of the put option.
Figure 2-20 illustrates the range of profit/loss outcomes at various stock
prices at the time of option expiration.

From the above discussion and Figure 2-20, it is clear that the
maximum possible loss from the combined position of long stock and
long put described above is $500.

Step 2 is eliminating the risk of the long stock and long put position.
A second option position—writing a $50 XYZ call at $500—is now
added to the original combined position. The new position is as follows:
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FIGURE 2-20
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Per Share Total $
Short 1 $50 XYZ call Price $ 5 $ 500
Long 100 XYz Cost $52 $5,200
Long 1 $50 XYZ put Cost $ 3 $ 300

What is the maximum risk of this position?

Again, consider the outcome at various stock prices on the date of
option expiration. At $50 or below, the $500 loss on the long stock and
long put position is offset by the $500 received from selling the call
option. The result is exactly breakeven.

At any price above $50, the put will expire worthless for a $300
loss, but the long stock and short call combination will result in a $300
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profit. This is so because at a stock price above $50, the call will be
exercised and the stock will be sold at $50 for $200 loss. The $500
received for selling the call, however, is kept. Thus, the $500 profit on
the call is reduced by the $200 loss on the stock for a total net profit of
$300. This, again, exactly equals the cost of the put option that expired
worthless with the stock price above $50.

Net result: At any stock price, the three-way call option—put op-
tion—-stock position described above achieves breakeven. This is illus-
trated by Figure 2-21.

Step 3 is arbitrage. The three-sided option-stock combination just
described is the basis for how professional traders operate in the mar-
ketplace to provide liquidity to other participants. Professional traders,
called arbitrageurs, are constantly active in the stock and options mar-
kets, looking for opportunities to buy stock, buy puts, and sell calls.
Their goal, of course, is to make a profit, not to break even as described
in the previous example.

FIGURE 2-21
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In the previous example, with the stock at $52, the $50 call at $5,
and the $50 put at $3, the market is said to be in line or at parity.
Professional traders are constantly seeking opportunities where they
can sell the call option above $5 or buy the put option below $3. These
competitive pressures will maintain prices at or near the option’s fair
value.

The price is fair because the process of arbitrage keeps all prices in
line with each other, thus maintaining market equilibrium or parity be-
tween calls, puts, and stocks.

For example, if an imbalance of call-buying orders raised call
prices, then professional traders would rush to increase their bids for
put options. Bidding higher for puts would presumably entice more put
sellers into the market. With the increased availability of puts (at the
higher prices), the arbitrageurs would be able to buy puts, buy stock,
and thus sell the calls being bid for at a higher price.

After this series of transactions occurred, both put and call prices
would be higher than previously, but still fair. The new prices are fair
because they would be in line with each other under the new market
conditions.

Similarly, in another example, if a large order to sell puts at lower
prices entered the market, then professional traders would compete
against each other to offer call options at lower prices so that they could
complete the three-sided option-stock position profitably. After these
transactions occurred, both puts and calls would be lower in price than
previously. Nevertheless, the prices would still be in line or at parity
with each other under the new market conditions.

It should be clear from the preceding discussion that competition
between professional traders causes put and call prices to rise and fall
together. This concept should put to rest some misconceptions about
the options markets expressed in typical statements such as “calls are
overpriced”’ or ‘‘puts are cheap.’’ Because of put—call parity, both puts
and calls may be at a relatively high price level, or they may both be at a
relatively low price level. But, barring transitory distortions, it is impos-
sible for one to be “‘overpriced’’ or ‘‘expensive’’ relative to the other.

INFLUENCE OF REAL WORLD FACTORS

In the simple three-way example used above, it was assumed that there
were no dividends, no cost of money, and no early exercise. In the real
world, these factors affect option prices.
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Dividends

Reviewing the basic 3-way position of long stock, long put, and short
call, we now ask: How would this position be affected if the stock paid a
$1 dividend?

Without the dividend, the position at the stated prices broke even.
The presence of a $1 dividend, therefore, would imply a $1 profit. But
what would competitors in the marketplace do when they saw the op-
portunity to make a $1 profit? Some professional traders or arbitrageurs
would be willing to settle for a smaller profit, say 75 cents. Conse-
quently, they would be willing to pay 25 cents more for the put or the
stock or sell the call for 25 cents less. Other professional traders would
be satisfied with only a 40-cent profit, and their bidding and offering
would raise put prices and lower call prices.

Competition in the marketplace would thus raise put prices or
lower call prices (or a combination of both) until the basic three-sided
stock and option position was back to breakeven. The conclusion to be
drawn is that the presence of dividends has the effect of raising put
prices and lowering call prices.

Cost of Money

The cost of money is an important consideration for all investors be-
cause investment performance is measured against the benchmark risk-
less investment, usually the short-term Treasury bill. It is no different
for the professional option trader who must borrow money to finance
large stock and option holdings and who seeks a return to cover those
costs and earn a profit.

To illustrate how the cost of money affects option prices, consider
the following example and ask this question: At what price must the $50
call option be sold to make this position break even?

Per Share Total $
Short 1 $50 call option Price ? ?
Long 100 XYZ Cost $50 $5,000.00
Long 1 $50 put option Cost$ 3 $ 300.00

. 9 percent prevailing cost of money

90 days until option expiration

The answer to this question is reasoned through as follows:
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In 90 days, this three-way position will turn into $50 cash per share
because either the stock will be above $50 and an assignment notice will
be received for the short $50 call, or the stock will be below $50 and the
put will be exercised. In either case, the stock is sold and $50 cash for
each share is received. Thus, the question becomes: How much should
be invested today to earn 9 percent (annually) if $50 per share will be
received in 90 days? Since 90 days is one-fourth of a year, we expect to
earn 9 percent X 1/4 = 2.25 percent on this three-sided position. Conse-
quently, we must invest S0 X (1 — .0225) = 48.875 or $48 7/8 per share.
Therefore, the call should be sold for $1 1/8 more than the put, or
$4 1/8; and the final position looks like this:

Per Share Total
Short 1 $50 call option Price $41/8 $ 41250
Long 1 share XYZ Cost $50 $5,000.00
Long 1 $50 put option Cost $3 $ 300.00
Total invested $48 7/8 $4,887.50

$48 7/8 + ($48 7/8 x 9% x [1/4 of 1 year]) = $50 at option expiration.

Interest Rates

From the above example, if interest rates rise while the stock price, put
price, and days until option expiration remain constant, then the call
price must rise by the amount of the increased interest cost. This is the
necessary result because the cost of carrying the position will increase
and the call must be sold for a greater amount to cover that increased
cost of carry.

The effect of interest rates on put prices is exactly opposite: as
interest rates rise, put prices decline. This can be demonstrated by
reasoning through what must happen to put prices when interest rates
rise but the other elements (stock price, call price, and days until expira-
tion) remain constant.

Rising interest rates result in an increased cost of carry. To com-
pensate for the higher cost, either the revenue of the position must
increase, or the cost of the position must decrease. Because the call
price (the revenue side) is assumed to be unchanged, the cost of the
position must be reduced. Since the stock price is assumed to be con-
stant, only the put price is left to be reduced to compensate for the
increase in cost of carry.
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From these examples, it should be clear that the put—call parity
relationship will hold at all times. Changes in supply or demand factors
for any one or more of the parts of the equation will result in profes-
sional traders raising their bids or lowering their offers for other parts of
the equation. Consequently, the interaction of different market partici-
pants, including competition among professional traders, will result in
call, put, and stock prices that are in line with each other, or fair.

SUMMARY

The purpose of this chapter has been to introduce several fundamental
concepts about call and put options and the rational nature of option
prices. American-style options give the owner a right that may be exer-
cised at any time prior to expiration, and European-style options in-
volve rights that may be exercised only at expiration. Option prices
have two components: intrinsic value and time value. In-the-money, at-
the-money, and out-of-the-money are designations that refer to the rela-
tionship of the current price of the underlying to the option strike price.

The theoretical value of an option depends on five factors: the price
of the underlying asset, the strike price of the option, the time remaining
to expiration, prevailing cost of carry (interest rates and dividends), and
the volatility of the underlying asset. Option values will change by less
than the price change of the underlying asset; the ratio of this price
change is called delta. Deltas of at-the-money options are approxi-
mately .50 regardless of the time to expiration. In-the-money options
have deltas greater than 0.50, and they increase to 1.00 as expiration
approaches. Deltas of out-of-the-money options are less than .50 and
decrease toward 0 as expiration approaches. A unit of time decay in an
option price is called theta. Time decay for at-the-money options is
nonlinear, but in-the-money and out-of-the-money options decay in a
nearly linear fashion. Volatility is the unknown element in calculating
an option’s theoretical value; as a result, the calculation of an option’s
theoretical value is, ultimately, subjective.

Advanced pricing concepts such as how deltas change, how theta
changes, and how changes in volatility affect option prices are impor-
tant primarily to professional option traders who manage large option
positions of both long and short options. The typical individual investor
and portfolio manager should be most concerned with market predic-
tion, stock selection, and risk management. Options are a valuable in-
vestment tool because they offer investors a wider range of risk profiles
from which to choose.



CHAPTER 3

VOLATILITY EXPLAINED

INTRODUCTION

Volatility is the most used and least understood word in the options
business. To most people, the term volatility has an intuitive definition
that relates to price movement, and this intuition is correct. On an
annual basis, it can be said that a stock that had a 12-month high of $120
and a 12-month low of $80 was more volatile than a stock that traded
between $105 and $95. Over a shorter term, it can be said that a stock
with an average daily trading range (high price to low price) of $5 is
more volatile than another stock that has an average daily trading range
of $2 (assuming the average underlying price of both stocks is the same).

Examination of historical stock price movements shows that indi-
vidual stocks go through periods of high volatility and low volatility.
There are many possible explanations for these variations in stock price
volatility. One explanation might be general economic factors affecting
an industry group of stocks; another might be specific developments for
the specific stock. A third possibility could be the psychological state of
investors. Regardless of the cause, investors must be aware that the
volatility characteristics of a stock can change dramatically at any point
in the future.

Another factor that adds to the confusion regarding volatility is that
there are four words commonly used in conjunction with volatility.
These four words are historical, future, expected, and implied. But
what is the concept of volatility that is relevant to the option user? The
purpose of the following discussion is to explain when and how each of
these four words is used properly. First, we illustrate in a simple exam-
ple how the historical volatility of a stock is calculated. Second, in
conceptual terms, we show how volatility and changes in volatility af-
fect option values. Third, we discuss what expected volatility and im-
plied volatility mean and what overvalued and undervalued mean and
how all the confusing terms associated with volatility can be used prop-
erly.

57
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HISTORICAL VOLATILITY

Historical volatility is a measure of actual stock price movement that
occurred during a period of time in the past. Specifically, stock price
volatility is the annualized standard deviation of a stock’s daily returns.
A simplified example presented in Table 3-1 illustrates the concept.

Columns 1 and 3 in Table 3—1 show closing prices of two stocks for
10 days. While the prices of both Stock A and Stock B start the 10-day
period at $51 and end at $51 1/2, Stock B has larger price changes every
day. Columns 2 and 4 show the daily returns. A daily return is calcu-
lated by dividing the daily price change by the starting price. Conse-
quently, from day 1 to day 2, Stock A rose by 1/2, which was a daily
return of positive 0.98 percent on the starting price of $51. From day 7
to day 8, Stock B moved down by 3/8, which was a daily return of
negative 0.72 percent on the starting price of $52 1/8.

The standard deviation of these daily returns is calculated and an-
nualized, and the result is the 10-day historical volatility presented at
the bottom of Columns 2 and 4. As expected, Stock B is shown to have
the higher volatility because it experienced greater price fluctuations on
very nearly the same base price. It should be noted that there is nothing
special about the 10-day period. Historical volatility can be calculated
for any time period. The mathematics of calculating standard deviations

TABLE 3-1
Calculation of Historical Volatility
Stock A Stock B
Daily Daily Daily Daily
Close Return Close Return
Day 1 $51 $51
Day 2 $51 1/2 0.0098  $513/4 0.0147
Day 3 $505/8 —0.0170 $503/8 —0.0266
Day 4 $507/8 0.0049 $503/4 0.0074
Day 5 $515/8 0.0147 $521/4 0.0296
Day 6 $51 3/8 —0.0048 $51 3/4 —0.0096
Day 7 $51 5/8 0.0049 $521/8 0.00725
Day 8 $511/2 -0.0024 $513/4 —0.0072
Day 9 $513/8 —0.0024 $511/4  -0.0097
Day 10 $51 1/2 0.0024  $511/2 0.0049
10-day historical volatility 13.9% 24.7%

(annualized standard deviation)
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is beyond the scope of this book. For an extensive mathematical treat-
ment of volatility, there are a number of references available; for exam-
ple, books on options by Cox and Rubinstein, Jarrow and Rudd, Hull,
and Natenburg.

Now that it has been illustrated how the historical volatility of a
stock price is calculated, the following discussion presents volatility in a
nontechnical way, as a concept that can be understood and used in
making investment and trading decisions with options.

VOLATILITY AND OPTION VALUE—A
CONCEPTUAL APPROACH

To begin a discussion of volatility, consider the simplistic world pre-
sented in Figure 3—1 in which a stock with a starting price of 100 has
only two possible outcomes at option expiration: 99 or 101. In this
simplistic case, time to expiration is not considered. With the stock
price starting at 100 and only being able to rise one point to 101 or fall
one point to 99, the stock price has a one point volatility—a one-point
movement without regard to direction. The ending value of the 100 call
depends on the ending stock price. If the stock price rises to 101, the 100
call will have a value of 1. If the stock declines to 99, the 100 call will
expire unexercised and be worth 0. Knowing the possible final prices for
the stock and the probability that each might occur, it is possible to
calculate expected values for both the stock price and the 100 call.
Expected value is a statistical concept that means the weighted
average outcome. The assumption is that the event is repeated a large

FIGURE 3-1
Expected Value Calculations (One-Point Volatility, One Time Period,
Starting Price 100)

Expected Expected Value
Probability Stock Price of 100 Call
101 50% .50 X 101 .50 x 1.00
1oo< |
99 50% .50 x 99 50 X ~0-

Total 100 .50
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number of times so that each possible outcome occurs in accordance
with its statistical probability.

In Figure 3-1, there is a 50 percent chance the stock will rise to 101
and a 50 percent chance it will fall to 99. Consequently, the weighted
average outcome, or the expected stock price, is 100. The calculation is
shown in Figure 3-1 and is as follows:

Expected value of stock price = (50% X 101) + (50% X 99)
= (.50 x 101) + (.50 x 99)
= 50.5 + 49.5 = 100

Calculating the expected value for the 100 call is accomplished
through a similar process. With the stock at a final price of 101, the 100
call is worth 1. With the stock at a final price of 99, the 100 call expires
unexercised with a value of 0. Consequently, given a 50 percent proba-
bility the 100 call will have a value of 1 and a 50 percent probability it
will have a value of 0, the weighted average, or expected value, is 0.50.
The calculation is shown in Figure 3—1 and is as follows:

Expected value of 100 call option = (50% X 1) + (50% X 0)
(.50 x 1) + (.50 x 0)
S0+ 0=.50

CHANGING THE VOLATILITY

The above exercise raises the following question: If the magnitude of
the up or down movement is changed, what happens to the expected
values?

In Figure 3-2, we assume the stock price, starting at 100, can either
rise to 102 or fall to 98. The volatility—movement without regard to
direction—has been increased to two points from one point. Figure 3-2
shows the expected value calculation for the stock price is still 100.
Although this answer may surprise some readers, the stock has a 50
percent probability of ending at 102 and a 50 percent probability of
ending at 98. As a result, the expected value of the stock is 100 (the
calculation is shown in Figure 3-2), the same as in the previous case
even though the volatility was lower.

In the second case, however, the larger volatility of the underlying
stock, results in a different expected value for the 100 call. At a final
stock price of 102, the 100 call has a value of 2. At a final stock price of
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FIGURE 3-2
Expected Value Calculations (Two-Point Volatility, One Time Period,
Starting Price 100)

Expected Expected Value
Probability Stock Price of 100 Call
/102 50% .50 x 102 50 x 2.00
100
\98 50% 50 x 98 50 x —0—
Totals 100 1.00

98, the 100 call will expire unexercised and have a value of 0. Since
there is a 50 percent chance of either outcome occurring, the expected’
value of the 100 call in this situation is 1. The calculation is shown in
Figure 3-2.

An Analogy to Volatility

There are two differences between the two situations just described in
Figures 3-1 and 3-2. First, there is a different size of the up or down
movement—the volatility. The two-point movement example can be
said to be more volatile than the one-point movement example. The
second difference is the expected value for the 100 call: 0.50 versus
1.00. But it is important to note that there is no difference in the ex-
pected value for the underlying stock; both cases had an expected stock
price of 100.

This leads to the first important concept about volatility: an in-
crease in volatility increases the expected value of the 100 call, but does
not affect the expected value of the underlying stock. Although pre-
sented in simplified form, this is a general conclusion that holds true in
the more sophisticated world of higher mathematics.

A More Advanced Example

The previous example was extremely simplistic in that it assumed only
two possible outcomes in one time period. In the real world, of course,
many outcomes are possible, and more than one time period exists.
Although it is impossible to replicate reality, it is possible to carry the
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FIGURE 3-3

Expanding the Binomial Process to Two Periods
(One-Point Volatility, Two Time Periods, and Probabilities
of Final Outcomes)

Probability
102 25%
101 /
100/ \100 50%
\ o /
\ 98 25%

single time period example forward to more time periods so that more
outcomes can be generated. The purpose of doing this is to illustrate
some important concepts of option price behavior.

The examples just reviewed are one-time-period examples. Figure
* 3-3 illustrates how a two-time-period example is created, and Figure
3-4 illustrates a three-time-period example. This is called the binomial
process because in each time period, there are only two possible out-

FIGURE 3~4

Expanding the Binomial Process to Three Periods (One-Point Volatility,
Three Time Periods, and Probabilities of Final Qutcomes)

Probability

103 12.5%

/
101 \1 01 37.5%
100/ —
\99 \99 37.5%
\

97 12.5%
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comes. As additional periods are added, more final outcomes become .
possible.

It is also important to note how the probabilities of final prices
change as the number of periods increases. In the single-period case,
there are two possible outcomes, each of which has a 50 percent chance
of occurring. In the two-period case, however, there are three possible
outcomes; and each outcome does not have a 33 percent chance of
occurring. If one traces along the branches of the diagram, one can
observe that only one out of four ways leads to the final price of 102.
Also, only one out of four ways leads to the final stock price of 98. But
two out of four ways lead to the final stock price of 100. Consequently,
the probabilities in the two-period case are 25 percent of reaching 102,
50 percent of reaching 100, and 25 percent of reaching 98.

If one traces along the various paths in Figure 3-4 that illustrates a
three-time-period binomial example, one sees eight possible ways of
arriving at one of the four possible final prices. The probabilities are 12.5
percent of ending at 103, 37.5 percent of ending at 101, 37.5 percent of
ending at 99, and 12.5 percent of ending at 97.

The Four-Period Case

We now extend the binomial process to four periods and analyze the
implications for option price behavior and volatility. Figure 3-5 as-
sumes a starting price of 100 and an up or down movement of one point
per period. Consequently, the range of possible prices at the end of four
periods is from up four points to 104 to down four points to 96. The
probability of the various final outcomes occurring are as follows: 104—
6.25 percent, 102—25 percent, 100—37.5 percent, 98—25 percent, 96—
6.25 percent.

Using the expected-value calculations presented earlier, we see
that the stock price has an expected value of 100 (see calculations in
Figure 3-5) and the 100 call option has an expected value of .75 (calcula-
tions are also in Figure 3-5).

Moving Out One Period

The expected value calculations just presented were made from a start-
ing price of 100, which is point A in Figure 3-5. If we assume that during
the first period the stock price rises one point to 101 indicated by point B
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FIGURE 3-5
Expected Value Calculations (One-Point Volatility, Four Time Periods,
Starting Price 100) 4

Expected Expected Value
Probability ~ Stock Price of 100 Call

104 6.25% .0625 x 104 .0625 x 4.00
103/
102/ \102 25% .25 x 102 .25 x 2.00
./ N\ /
/ 101 101
N\ |
100 100 100 37.5% 3756 x 100 375 x —0-
\ 99/ \99 /
™~ 98/ ™ 98 25% .25 x 98 25 X -0—
Ny,
\96 6.256% .0625 x 96 .0625 x —0—

100 75

in Figure 3-5, new expected values for both the stock price and the call
can be calculated.

Figure 3-6 shows the new situation. With the stock at 101 and only
three periods remaining, the range of possible final outcomes has been
reduced to 104 at the high end and 98 on the low end. The dashed lines
represent the outcomes that are no longer possible. There is also a new
set of probabilities for each of these possible outcomes, because now
only eight possible ways exist to get to the remaining outcomes. The
probabilities are: 104—12.5 percent, 102—37.5 percent, 100—37.5 per-
cent, 98—12.5 percent.

The expected value calculations show that the new expected value
of the stock price is 101 and the new expected value of the 100 call is
1.25. The calculations are shown on Figure 3-6.

These new expected value calculations are consistent with the con-
cept of delta presented earlier and illustrated in Tables 2—1 and 2-2 in
Chapter 2. When the stock price moves up by one full point, the theoret-
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FIGURE 3-6
Expected Value Calculations (One-Point Volatility, Three Time Periods, Starting
Price 101)

Expected Expected Value
Probability ~ Stock Price of 100 Call

/104 12.5% 125 x 104 .125 x 4.00
/103
102 \102 37.5% 375 x 102 .375 x 2.00
5 / \ /
.101 101
A 4 \ / \
4
r'd
100 100 100 37.5% 375 x 100  .375 X -0~
“, N e
99 99
\\\ ’,/' \
98'\ 98 12.5% 125 x 98 125 x 0~
N, 4
N g7
\\\
96 — e emeeeee
101 1.25

ical value of the 100 call moves up by less than one point, in this case by
.50.

Changing the Movement in the Binomial Example

If the size of the up or down movement is increased from one point per
period to two points per period in the four-period example, the results
are consistent with the concepts just presented. Figure 3-7 shows a
four-period example in which the underlying stock price starts at 100
and moves up or down two points during each of four time periods. The
range of possible outcomes has expanded to 108 at the high and 92 at the
low, with the probabilities of each final outcome as follows: 108—6.25
percent, 104—25 percent, 100—37.5 percent, 96—25 percent, 92—6.25
percent. The expected value of the stock at the end of four periods is
100, and the expected value of the 100 call is 1.50 (the calculations are
shown in Figure 3-7).
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FIGURE 3-7

Expected Value Calculations (Two-Point Volatility, Four Time Periods,

Starting Price 100)

Expected Expected Value
Probability  Stock Price of 100 Call
108 6.25% .0625 x 108  .0625 x 8.00
-
106
PN
104 104 25% .25 x 104 .25 x 4,00
SNl
102 102
7NN N
100 100 100 37.5% 375 x 100 375 X —0—
\98 - \98 e
\96< /96 25% 25 X 96 25 x —0-
94\
92 6.25% 0625 x 92 .0625 x —0—
100 1.50

Figure 3-8 shows a situation in which the starting stock price is
101, there are three time periods to expiration, and the expected volatil-
ity is two points per period. It should be noted that Figure 3-8 does not
follow directly from Figure 3-7. However, the numbers calculated in
Figure 3-8 are required to complete the upcoming discussion on implied
volatility and changes in implied volatility. Using the price of 101 as the
starting point in Figure 3-8, the new expected value of the stock is 101,
and the new expected value of the 100 call is 2.00.

The calculations in Figure 3-8 are consistent with the earlier exam-
ple in Figure 3-5 and Figure 3-6. Although the stock price is one point
higher in Figure 3-8 than Figure 3-7, the expected value of the 100 call
is less than one point higher, just as the one point stock price rise
between Figure 3-5 and Figure 3-6 resulted in a less-than-one-point
increase in the 100 call.

The comparison of the one-point movement and two-point move-
ment four-period examples is also consistent with the narrow movement
and wide movement one-period examples presented earlier. Wider
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FIGURE 3-8
Expected Value Calculations (Two-Point Volatility, Three Time Periods,
Starting Price 101)

Expected Expected Value
Probability Stock Price of 100 Call
/107 12.5% 125 x 107 125 x 7.00
105

/ \

103 103 37.5% 375 x 103 375 x 3.00
101\ /101\

99\ /99 37.5% 375 x 99 375 x ~0-
97\

95 12.5% 125 x 95 1256 X 0

101 2.00

movements per period result in a higher expected value for the 100 call,
but not for the underlying stock price.

We now have all the information we need to explain the concepts of
expected volatility, implied volatility, and changes in implied volatility.

EXPECTED VOLATILITY

Referring back to Figure 3-5, the expected stock value of 100 is the
same as the starting price of 100, and, given the assumption that move-
ment can only be up one point or down one point per period for four
periods, the expected value of the 100 call is .75. Another term for
expected value is theoretical value. Statistically, if the four-period event
occurred many times, then the average final outcome would be .75. Of
course, no single final outcome would equal .75 because, under the
assumptions about the stock price movement, the only possible option
price outcomes are whole numbers 0, 2, and 4.

The theoretical value (or expected value) was calculated from the
distribution that resulted from the assumption about movement. In the
real world, the future is unknown, and the daily price change is not
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limited to a finite up or down amount. Furthermore, the size of possible
movement is not constant. Consequently, in the examples presented
above, it was not the known distribution that led to the theoretical
values of the 100 call; it was the expected distribution. If we substitute
the word volatility for distribution, which is common practice in discus-
sions about options, it can be said that the theoretical values were
calculated using the expected volatility.

Looking back at Figure 36, there are some important observations
to be made about the theoretical call value of 1.25, which was calculated
after the one-point price rise to 101 in the first time period. This com-
ment may startle some readers, but the theoretical value of 1.25 for the
100 call with the stock at 101 three periods from expiration was calcu-
lated using the same expected volatility as that used to calculate the .75
theoretical value for the 100 call with the stock price at 100 four periods
prior to expiration. The one point up or down movement per period is
the same—there is just one fewer period; and the stock has a different
starting price. But the expected movement, or volatility, is the same.
This is a crucial point to understand: the price of $.75 for the 100 call in
Figure 3-5 and the price of $1.25 for the 100 call in Figure 3-6 are
calculated using the same expected volatility.

IMPLIED VOLATILITY

We now look at the same information from a different angle. Suppose it
is four periods prior to expiration, the stock is trading at 100, and the
100 call is trading in the market at .75. It can be said that this price
implies the distribution in Figure 3-5. Again, substituting the word
volatility for distribution, we can say that the price of .75 for the 100 call
(when the stock is trading at 100 four periods prior to expiration) implies
the volatility in Figure 3-5.

It follows from this that the price of 1.25 for the 100 call with the
stock trading at 101 three periods prior to expiration implies the same
volatility.

What, then, can be said about the prices of 1.50 in Figure 3-7 and
2.00 in Figure 3-8? Obviously, these prices imply a larger per-period up
or down movement. In other words, these prices imply a higher vola-
tility.
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Implied Volatility versus Expected Volatility

Expected volatility is one investor’s expectation about what will hap-
pen; it is that investor’s prediction for the future. For example, given a
stock price of 100, if an investor expects the four-period distribution in
Figure 35, then that investor will calculate an expected (or theoretical)
value of .75. Also, given a stock price of 100, if an investor expects the
four-period distribution in Figure 3-7, then that investor will calculate a
theoretical value of 1.50. Similarly, given a stock price of 101, if an
investor expects the three-period distribution in either Figure 3-6 or
Figure 3-8, that investor will calculate a theoretical value of either 1.25
or 2.00, respectively.

An investor’s expectation, or prediction, may come from experi-
ence, from historical data, or from some other source. But as was
shown in the preceding discussion, one’s choice of volatility will affect
the resulting theoretical value.

Implied volatility is the volatility derived from looking at the cur-
rent market price of an option. Using different words to express the
same concept: implied volatility is the volatility number that justifies the
current market price of an option. For example, if the stock is trading at
100 and the 100 call is trading at a price of .75, this price implies a one
point per period volatility as shown in Figure 3-5. Similarly, if the stock
is trading at 100 and the 100 call is trading at 1.50, that price implies a
two point per period volatility as show in Figure 3-7. Also, if there are
three periods to expiration, the stock is trading at 101, and the 100 callis
trading at either 1.25 or 2.00, then the distributions in Figure 3-6 or
Figure 3-8, respectively, in three periods would be implied.

Some traders think of implied volatility as the market’s expected
volatility. Given the market price of an option, the volatility implied by
that price must be, it is reasoned, the expectation of the market.

Changes in Implied Volatility

Changes in implied volatility are often difficult for the options new-
comer to understand. It is very important to see that an option price
does not imply a direction for the underlying price movement. Calls,
puts, and the underlying security always have a price relationship with
each other called put—call parity, which was explained in Chapter 2.
Consequently, option prices imply a distribution—or volatility—not a
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direction. If an option price changes without the price of the underlying
security changing, then market forces are bringing about a change in the
implied distribution or implied volatility. ‘

As an example of a change in implied volatility, consider a situation
in which the stock price is 100, there are four periods to expiration, and
the 100 call is trading in the market at a price of .75. Now imagine that
without any passage of time and without any change in the underlying
stock price, the 100 call trades up in price to 1.50. How could such an
occurrence be explained? Obviously, an increase in demand for the call
has driven up the price. But, in terms of implied volatility, the market
has changed its expectation about the distribution of prices of the under-
lying stock in the upcoming four periods. Specifically, when the price of
the 100 call was .75, the market was expecting the distribution illus-
trated in Figure 3-5. With the 100 call trading at 1.50, however, the
market has changed its expectation to the distribution illustrated in
Figure 3-7. In other words, the implied volatility changed: the market’s
expectation for the upcoming four-period distribution of prices of the
underlying stock changed from that pictured in Figure 3-5 to that pic-
tured in Figure 3-7.

In the real world, of course, both time and price of the underlying
change. To illustrate how implied volatility can fluctuate given changes
in time and price of the underlying, consider a situation in which there
are four periods to expiration, the stock is trading at 100, and the 100
call is trading in the market at .75. This option price implies the distribu-
tion—or volatility—in Figure 3-5 as discussed above. Now imagine
that in the course of one period the stock price rises from 100 to 101 and
the 100 call price rises in market trading from .75 to 2.00. What has
happened?

If the market’s expectation for volatility for the next three periods
had remained constant, then one would expect the 100 call to have risen
in price from .75 to 1.25. In this case, the 1.25 market price would imply
the distribution in Figure 3-6. The price of 2.00, however, given three
periods to expiration, implies the distribution illustrated in Figure 3-8.
The change in price of the 100 call from .75 to 2.00 happened because
the market’s expectation for volatility in the remaining three periods
increased.

To understand what happens when the market’s expectation for
volatility decreases, consider a situation in which there are four periods
to expiration, the stock is trading at 100, and the 100 call is trading at
1.50. Given these circumstances, the market’s expectation for volatility
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is two points per period and is illustrated in Figure 3-7. If the price of
the stock trades up to 101 and the 100 call trades down to 1.25, then the
market’s expectation for volatility for the next three periods has
changed. The market now expects the distribution in Figure 3-6. The
market’s expectation for volatility in the remaining three periods has
decreased from two points per period to one point per period.

REAL WORLD EXPERIENCE

Can such things happen? This is a reasonable question for an options
newcomer to ask. Although such price behavior seems counterintuitive,
in fact, changes in volatility are quite common.

The conclusion is obvious: changes in implied volatility can affect
the results of trading options. Therefore, traders of options should take
time to learn more about this important factor.

THE MEANING OF “20 PERCENT” VOLATILITY

A natural question at this point is, What exactly does the volatility
percentage number mean? Essentially, this percentage figure is a statis-
tical measure of the width of the expected distribution of the underlying
security. The higher the volatility percentage, the wider the expected
distribution. In statistical parlance, the volatility percentage is the stan-
dard deviation of the bell-shaped curve that theoretically illustrates the
possible price outcomes. For the layperson, this means that a security
with 20 percent volatility is expected, two-thirds of the time, to be
within a range 20 percent higher or lower than the current price in one
year. A security with 30 percent volatility is expected, two-thirds of the
time, to be within a range 30 percent higher or lower in one year.
Obviously, the security with 30 percent volatility has a greater chance
of experiencing a larger price change. Consequently, options on that
security will have higher values, assuming other factors are equal.

Rather than learning the mathematics of volatility, option traders
should be aware of this concept and incorporate it into their decision-
making process. Since trading decisions are largely subjective, learning
to incorporate expectations about volatility is just another subjective
component.



72 Part1 Essential Concepts

VOLATILITY AND AVERAGE PRICE MOVEMENTS

Probability tables exist so that if a standard deviation is known (o
assumed), then the likelihood or probability, of an event occurring cai
be determined. Although these probabilities can be calculated exactly
the following approximations are sufficient for traders of options.

» Approximately two out of three outcomes will occur within one
standard deviation of the mean.

 Approximately 19 out of 20 outcomes will occur within two stan-
dard deviations of the mean.

» Approximately 369 out of 370 outcomes will occur within three
standard deviations of the mean.

This concept is related to price movement of stock prices in the
following manner: the volatility percentage for a given stock price rep
resents one standard deviation of price movement for a one-year period
For example, if the stock price is $50 and the volatility is 10 percent
then a price change of one standard deviation for a one-year time perioc
is $5 (10% X $50). This means that, over three one-year periods, it is
probable that in two of three years the stock will be trading in a range
between $45 ($50 — $5) and $55 ($50 + $5) and outside that range in one
year, assuming a stock price of $50 at the beginning of each year.
Similarly, over 20 one-year periods, it is expected the stock will be
trading in a range between $40 ($50 — 2 X $5) and $60 ($50 + 2 x $5) in
19 of these years and outside that range in one year, once again assum-
ing a $50 price at the beginning of each year. Also, over 370 one-year
periods, it is expected the stock will be trading in a range between $35
(850 — 3 x $5) and $65 ($50 + 3 x $5) in 369 of these years and outside
that range in one year.

Because a one-year time frame is generally not useful for options
traders, the following formula can be used to calculate a price change of
one standard deviation over a period of time: The annual volatility
percentage divided by the square root of the time (expressed in years)
times the stock price.

Example 1. 1If a stock is trading at $50 with a volatility of 25
percent, then the monthly standard deviation of price change is:
(25% + V'12) x $50 = $3.62 = 3 5/8

This means that over three one-month periods, it is expected that a
stock trading at 25 percent volatility and starting at $50 will trade be-
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tween 46 3/8 and 53 5/8 two out of three times and outside that range on
the other occasion. It also means that over 20 one-month periods, it is
expected that this stock will trade in a range between 42 3/4 and 57 1/4
19 times out of 20 and outside that range once. And, it means there are
369 chances out of 370 that this stock will trade in a range between
37 1/8 and 62 7/8.

Example 2. 1If a stock is trading at $50 with a volatility of 25
percent, then the daily standard deviation of price change is:

(25% + V252) x $50 = $0.78 = 3/4

This means that over three one-day periods, it is expected that a
stock trading at 25 percent volatility and starting at $50 will trade in a
range between 49 1/4 and 50 3/4 two out of three times and outside that
range on the other occasion. During 20 one-day periods, it is expected
that this stock will trade in a range between 48 1/2 and 51 1/2 19 times
out of 20 and outside that range once. And, there are 369 chances out of
370 that this stock will trade in a range between 47 3/4 and 52 1/4.

In the daily calculation, the square root of 252 is used instead of the
square root of 365, because there are approximately 252 trading days in
a year. Therefore, one trading day is 1/252 of a trading year.

As a final example, for a 90-day option, which has a life of one-
fourth of a year, the volatility percentage is divided by the square root
of 4, or 2. Consequently, for the sample $50 stock with a volatility of 25
percent, a move of one standard deviation for 90 days is:

(25% + V4) x $50 = $6.25 = 6 1/4

This means that over three one-quarter periods, it is expected that a
stock trading at 25 percent volatility and starting at $50 will trade be-
tween $43.75 and $56.25 two of the three times and outside that range
once. It also means that over 20 one-quarter periods, it is expected that
this stock will trade in a range between $37.50 and $62.50 19 times out of
20 and outside that range once. Finally, it means there are 369 chances
out of 370 that this stock will trade in a range between $31.25 and
$68.75.

VOLATILITY AND IMPLIED PRICE RANGES

Table 3-2 summarizes the estimated standard deviation of price move-
ment indicated by volatility percentages at 30, 60, and 90 days. As an
example, consider row four, 30 percent volatility. Given 60 days to
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TABLE 3-2
Statistical Price Distribution of Volatility

Price Range Expectations % = %/oRST

Implied Volatility 30 Days 60 Days 90 Days
15% 4.35% 6.13% 7.50%
20 5.75 8.17 10.00
25 7.25 10.21 12.50
30 8.65 12.26 15.00
35 10.15 14.30 17.50
40 11.55 16.34 20.00
45 13.00 18.38 22.50
50 14.45 20.43 25.00
55 15.90 22.47 27.50
60 17.35 24.51 30.00

Two-thirds of the time, the underlying will be no more than the indicated percentage up or
down from the starting price.

expiration, if an option is trading at 30 percent volatility, the implication
is that the standard deviation of price movement is 12.26 percent of the
stock’s current price. If the stock in question is trading at $70, 12.26
percent is $8.58; and the market expects that two-thirds of the time this
stock will trade in a range between $78.58 and $61.42 from now until
option expiration (in 60 days).

Using This Concept of Price Ranges

This concept of implied price ranges sounds much more difficult to use
than it is. First, investors must remember that the option price does not
imply a direction; it only implies a possible range of movement—up or
down. Second, investors must have a realistic expectation about option
price behavior given a price change in the underlying stock. Tables 3-3
and 3-4 show how a $50 call can be expected to behave given changes in
stock price and time to expiration under two different volatility assump-
tions. Table 3-3 shows that if options are trading at a volatility level of
25 percent, and if the stock price rises from $46 at eight weeks prior to
expiration to $50 at four weeks prior to expiration, then the expectation
would be for the $50 call to rise from 1/2 to 1 1/2. If however, the $50
call were to rise to 2 1/4, as shown in Table 3-4, then the market’s
expectation for volatility would have increased from 25 percent to 40
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TABLE 3-3

$50 Call—25 Percent Volatility

Stock 8 6 4 2

Price Weeks Weeks Weeks Weeks Expiration
$51 25/8 23/8 2 15/8 1

$50 2 13/4 11/2 1 0

$49 11/2 11/4 1 5/8 0

$48 11/8 7/8 5/8 1/4 0

$47 3/4 5/8 3/8 1/8 0

$46 1/2 3/8 3/16 1/16 0

percent. If instead, the $50 call rose to a price less than 1 1/2, then the
market’s expectation for volatility would have decreased. When buying
options, an investor would obviously prefer to have volatility increase
as the stock moved in the desired direction. Likewise, when selling
options, an investor would prefer to have volatility decrease as the
stock moved in the desired direction. However, the most important
factor is whether or not the stock moves in the predicted direction in the
predicted time frame.

Overvalued and Undervalued

Overvalued and undervalued are terms that are used and misunderstood
as often as volatility. A common misconception is that buying under-
valued options and selling over-valued options is good. In fact, neither
is necessarily good! For example, an investor who purchases an under-
valued call can still lose money if the underlying stock declines in price.

TABLE 3-4

$50 Call—40 Percent Volatility

Stock 8 6 4 2

Price Weeks Weeks Weeks Weeks Expiration
$51 33/4 33/8 27/8 21/8 1

$50 - 31/4 23/4 21/4 15/8 0

$49 23/4 21/4 13/4 11/8 0

$48 21/4 17/8 13/8 3/4 0

$47 17/8 11/2 1 1/2 0

$46 11/2 11/8 3/4 1/4 0
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There are many important factors in option trading decisions, and, fre-
quently, too much empbhasis is placed on the misunderstood concepts of
overvalued and undervalued. ‘

In order to understand what the terms overvalued and undervalued
mean, we must first understand what is meant by value. Usually, the
terms theoretical value or fair value are what is said when talking about
value. Recognizing how theoretical values are derived will provide
some insight into the meaning of overvalued and undervalued.

THE BASIS FOR THEORETICAL VALUE

As discussed above, an option’s value depends on the distribution of
possible prices of the underlying security in the time remaining to ex-
piration. In other words, the theoretical value of an option depends on
future volatility, the price fluctuations of the underlying security that
occur between now and expiration. But future volatility is unknown,
because one cannot know for certain what the future holds. Conse-
quently, because future volatility is unknown, calculations of theoreti-
cal values are only estimates. That’s right! So-called theoretical values
are only estimates of value, because future volatility is unknown. What,
then, is meant when someone says, ‘‘The theoretical value of an option
is...”?

As discussed in Chapter 2, the theoretical value of an option de-
pends on several inputs: the price of the underlying stock, the time to
expiration, the strike price, interest rates, and a volatility estimate. Of
this list, all are known except the volatility estimate. And, it is impor-
tant to note, it is only a volatility estimate. Consequently, since one of
the most important inputs into theoretical value is only an estimate, that
makes the resulting theoretical value only an estimate. This means that
when someone states, ‘‘The theoretical value of an optionis . . . ,”
only an estimate of theoretical value is being presented based on an
estimate of volatility. Taken in this context, option traders might be as
wary of option theoretical values as they are of market price forecasts.

Something can only be over or under relative to something else. In
the case of an option being overvalued or undervalued, two prices are
being compared: the current market price of an option and the price
generated by someone’s theoretical value calculation. What is the dif-
ference between the two? Since all inputs that go into an option’s value
are known except the volatility estimate, the difference must be related
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to the volatility estimate. In fact, this is the case. As discussed above,
the market price of an option implies a volatility, the so-called implied
volatility. If that implied volatility figure had been used to calculate the
option’s theoretical value, then the result of the calculation would be
exactly the same as the market price of the option. Consequently, the
theoretical value of the option would equal the market price of the
option. But, obviously, a different number for the volatility estimate
was used because a different price was calculated.

If the volatility estimate used to calculate theoretical value is higher
than the volatility implied by the market price, then the calculated op-
tion value will be higher than the market price. This leads to the conclu-
sion that the market price of the option is under theoretical value.
Therefore, it is reasoned, the option is undervalued.

If the volatility estimate used to calculate theoretical value is lower
than the volatility implied by the market price, then the calculated op-
tion value will be lower than the market price. This leads to the conclu-
sion that the market price of the option is over theoretical value. There-
fore, it is reasoned, the option is overvalued.

Of course, all this assumes one believes the volatility estimate used
by the generator of theoretical values. If one does not believe those
estimates, then one probably should not place much faith in the theoreti-
cal values.

Perhaps the biggest misconception about the strategy of buying
undervalued options and selling overvalued options is that, somehow,
when an option returns to fair value, a profit will result. Nothing could
be further from the truth! While the volatility estimate is a component of
an option’s price, a much bigger component is the price of the underly-
ing security.

Refer to Table 3-3 and consider a situation in which it is eight
weeks prior to expiration, the stock is $51, and a trader buys the $50 call
for 2 5/8, which is equal to a volatility level of 25 percent. If the stock
declines to $48 over the next six weeks and the call is sold at a volatility
level of 40 percent, has the trader made or lost money?

Table 3—4 shows $50 call values assuming 40 percent volatility. At
two weeks prior to expiration, with the stock at $48, the $50 call is
valued at 3/4 (40 percent volatility). Selling at this price resultsina 1 7/8
loss. While this is less than a 2 3/8 loss that would have resulted if the
call were sold at the 25 percent volatility level of 1/4 indicated in Table
3-3, the result is still a loss. Even though the trader bought 25 percent
volatility and sold 40 percent volatility, the result was a loss; because
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the stock price decline had a greater effect on the call price than did the
increase in volatility. This simple example makes a very important
point: in the vast majority of cases, a trader’s price and time forecast for
the underlying is far more important than the forecast for implied vola-
tility.

FOCUS ON IMPLIED VOLATILITY

Although a forecast for changes in implied volatility plays second fiddle
to forecasting the change in price of the underlying, knowing about
implied volatility may help traders improve results. Rather than focus-
ing on overvalued or undervalued options, traders should be aware of
implied volatility levels and how much they can change. Unfortunately,
there are no hard and fast rules about what volatility is low and what is
high. Knowledge of implied volatility changes should become part of
the subjective decision-making process for option traders. There is
nothing wrong, per se, with buying a high volatility or selling a low
volatility, because price changes in the underlying stock are a far more
important factor in option price changes. However, changes in implied
volatility may be either the icing on the cake—or the vinegar in the
soup: when the trade is completed, the result may be a little bigger or a
little smaller because of a change in implied volatility.

SUMMARY

Volatility is a frequently used and frequently misunderstood word. The
discussion in this chapter covered several important concepts about
volatility. Most investors intuitively understand that volatility relates to
price fluctuations in the underlying security, and this is correct. Mathe-
matically, volatility is the annualized standard deviation of daily stock
returns. Consequently, option prices imply a range of stock price move-
ment—up or down—not a direction of movement. Higher option prices
imply higher stock price volatility, which means a wider possible range
of movement.

The stock price volatility implied by an option’s price is referred to
as the market expectation of volatility or implied volatility. Volatility is
the only unknown input in the option pricing formula. Therefore theo-
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retical value calculations use expected volatility, a trader’s estimate of
future volatility.

The terms overvalued and undervalued are properly seen as a com-
parison of expected volatility and implied volatility. Expected volatility
is the percentage used to calculate theoretical values, and implied vola-
tility is the percentage that justifies the current market price of an op-
tion. When expected volatility is higher than implied volatility, an op-
tion will appear undervalued. When expected volatility is lower than
implied volatility, an option will appear overvalued. When expected
volatility is equal to implied volatility, an option will appear fairly
valued.

Very often investors place too much emphasis on trying to buy
undervalued options and sell overvalued options. While volatility is a
component of an option’s value, the biggest component of an option’s
value is the price of the underlying stock. Consequently, most investors
should concentrate on market forecasting and stock selection, and place
less emphasis on forecasting volatility.



CHAPTER 4

OPTION STRATEGIES:
ANALYSIS AND SELECTION

The investor who adds options to the list of investment products to
achieve financial goals gains a unique advantage. They increase the
number of ways this investor can manage financial assets by giving him
or her the power to create positions that precisely reflect his or her
expectations of the underlying security and, at the same time, balance
risk-reward tolerance.

This means that options increase control over financial assets by
providing alternatives that were unavailable in the past. Prior to the
establishment of listed options markets, there was no effective way to
hedge without disrupting the allocation of assets in the portfolio. In the
past, there were only two choices—Buy ’em when you like ’em, sell
’em when you don’t. Today, investors discover that they can, for exam-
ple, sell calls or buy puts to establish a hedge; they reserve selling for
the time they no longer desire any involvement with the underlying
asset. These investors also discover that options give them more control
over the speculative side of their investing; they can select from strate-
gies that run the gamut from limited to unlimited risk and from small to
large capital requirements.

Many options investors spend a lot of time acquiring technical
knowledge of pricing behavior. This is a worthy goal, but above all,
remember that options are derivative instruments. Options cannot exist
without an underlying asset. As such, there are only two important
factors that direct the investor to the proper strategy. The first and
foremost is the investor’s opinion of the underlying security. There are
strategies to take advantage of a bullish, bearish, neutral, or uncertain
opinion. Any decision made without a specific opinion of the potential
movement of the underlying security is unsubstantiated and has a high
probability of failure. The second factor concerns the profits the inves-
tor desires if his opinion is correct and his willingness to accept any
losses that accompany his strategy if his opinion is wrong.

80
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From speculation to hedging, options can be used to construct
scenarios that maximize payoff for outcomes the investor considers
most likely, while controlling exposure to losses from those outcomes
he considers less likely. There are ways to express the degree of one’s
opinion, each with its own particular risk-reward profile. One can buy
calls outright to get a leveraged bullish position, or use strategies that
require a smaller cash outlay but have less profit potential. This requires
understanding the trade-offs that go with every decision and the motiva-
tion one brings to strategy selection.

Options are often thought of as merely speculative instruments.
This is not true. An option strategy by itself is neither speculative nor
conservative. The investor using options must also understand that it is
the way a strategy is selected, managed, and capitalized that determines
its *‘personality.” The goal of this and following chapters is to help the
investor gain such understanding so as to use options to their fullest.

This chapter describes essential options strategies in words and
illustrations. The pictures show how each strategy evolves from the day
it is established until the options’ expiration date. The discussion that
accompanies each diagram explains how the strategy works, why an
investor might select the strategy, and how to evaluate a particular risk-
reward profile. The reader is encouraged to refer to this chapter periodi-
cally for review, especially if he or she has formulated an opinion on the
underlying security and is ready to enter the options market but remains
unclear about the risk-reward profiles of the strategies being considered.

Description of Diagrams

Each strategy diagram is constructed using the following conventions:

1. The horizontal axis represents the price of the underlying secu-
rity advancing from lower prices at the left to higher prices
toward the right.

2. The vertical axis represents profit/loss; profit is in the area
above the horizontal axis, loss below.

3. To emphasize the importance of the effects of time decay, ar-
rows point in the direction of decreasing time until expiration.
The straight-segment line represents the profit/loss of the strat-
egy at options’ expiration, the dashed line the profit/loss when
the position was initiated.
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4. Strike prices of options used in the strategy are indicated by
roman numerals; lower strikes by lower numbers and vice versa.

5. A break-even point is always located at any point where the
position plot crosses the horizontal axis.

CALL BUYING

Without question, call buying is the most popular option strategy. Itis e
way to put a bullish opinion into action. If the price of the underlying
security advances enough, the long-call buyer can have profits many
times the initial investment of the option premium. The potential to reap
such large profits is what attracts investors. It is an attraction that often
results in frustrating and disappointing experiences. A better under-
standing of the ways call buying should be used will go a long way
toward lessening the possibility of disappointment from the start.

Call buyers must know from the outset what they want from their
position. If they don’t, they can get results very different from what’s
expected. For instance, if they do not want a speculative position, yet
unknowingly use the reasoning of the speculative buyer, they expose
themselves to much greater risks than acceptable. If the underlying
security moves in their favor, their profits are much greater than they
expected, and this result usually leads to the investors’ thinking they
chose wisely. They are then apt to continue buying calls in a speculative
manner only to be extremely dissatisfied when their forecast for the
behavior of the underlying is wrong. The problem is that they did not
start with an honest appraisal of their motives.

This section is divided into segments that discuss the motives,
expectations, and concerns that accompany speculative and nonspecu-
lative call-buying decisions. You will soon discover why it is important
to know the difference.

Expected Behavior

A call buyer is subject to profits and losses outlined in the summary and
Figure 4-1, all at expiration. Throughout this section, a $50 strike price
call option on XYZ stock is used as a model. As an example, start with
XYZ at $50 per share and the 90-day call at $3. Given this option price,
you can calculate the break-even points and maximum profit and loss at
expiration as follows:
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FIGURE 4-1
Long Call
Description: Buy call option with strike price I.
74
7
P '
- 1

Opinion: Bullish-buy calls when you expect an advance in the price of the underlying

security.
Selection: Higher strike prices reflect more bullish apinion.
Profit: Profits are unlimited as long as the underlying security continues to advance.
Loss: Limited to premium paid for option.
Break-even: Strike price of option | + Premium paid.
Time: Negative~decay of premium accelerates as expiration nears.
Comments: Speculative buyer looks for leverage, emphasizing quantity of options he can

buy. Insurance buyer counts number of shares represented by options.
Equivalencies: Buy underlying security, buy put |.

Break-even: $53 = Strike price ($50) + Premium ($3).

Maximum loss: $3 ($300 per option) = The premium paid if XYZ is

below $50 at expiration.

Maximum profit: Unlimited given by (Price of XYZ — $50 — $3).
At-expiration analysis, however, does not provide insight into what

happens to a call option before the expiration date. Take a look at the
expected effects of time and price movement on the $50 call option in

Table 4-1.

The Break-Even Point

You can see that, regardless of when the option is purchased, the under-
lying security must be above its current price for a long call to break
even. This is, after all, a bullish strategy, and one expects the price to
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TABLE 4-1
Expected Price Variation of $50 Strike Call

Days to Expiration

Price

of XYZ 90 75 60 45 30 15

$56 71/2 71/4 7 65/8 63/8 61/8
54 53/4 51/2 51/4 47/8 41/2 41/4
52 41/4 4 35/8 31/4 215/16 27/16
50 3 211/16 23/8 2 19/16 11/16
48 115/16 15/8 13/8 11/16 3/4 5/16
46 11/8 15/16 11/16 1/2 1/4 1/16
44 5/8 7/16 5/16 3/16 1/16 1/16

rise. However, the break-even price (strike price plus premium) at ex-
piration is simply the highest price the underlying needs to reach for the
position to break even. Before expiration, the break-even point is lower.
For example, if XYZ is $48 and you buy the $50 call for $1 15/16 with 90
days left before expiration, the option can still break even at $50 per
share after 45 days. In contrast, the break-even at expiration is approxi-
mately $52 per share.

The Speculative Call Buyer

The speculative call buyer uses options for their leverage. He is at-
tracted to the percentage gains he can achieve on his investment from a
rise in the price of the underlying. He also understands that if the
underlying does not make the move he needs, he can lose most, if not
all, of the investment. His goal is to select calls that balance his desire
for profits with the possibility of the option’s expiring worthless.

To achieve this balance, the speculative call buyer must address the
issues of intrinsic value, i.e., out-of-the-money or in-the-money, time
decay, and delta.

In-the-Money versus Out-of-the-Money

If XYZ is $48 per share, the 90-day, $50 call is out-of-the-money. The
option has a premium of $1 15/16 and an expiration break-even price of
about $52, 4 points above the current price. If XYZ is $52, the call is in-
the-money. The option has a premium of $4 1/4 and a break-even price
of $54 1/4, only 2 1/4 points above the current price.



Chapter 4 Option Strategies: Analysis and Selection 85

Because the out-of-the-money call needs a larger advance in XYZ
to reach the break-even point, buying it is more bullish than the pur-
chase of in-the-money calls. A more bullish position is riskier. For
accepting more risk, the speculative buyer of out-of-the-money calls
should have better results if the stock behaves as expected. This is
exactly what happens. First, the cost of the out-of-the-money option is
lower, $1 15/16 versus $4 1/4 for the other kind. For equivalent dollar
amounts, he could buy more out-of-the-money options. This is a key to
understanding the thinking of the speculative call buyer. The desire for
big profits leads to an emphasis on the quantity purchased. Second, an
out-of-the money call performs relatively better if XYZ moves higher in
price shortly after the option is purchased. After 15 days, the out-of-the
money call can double in price, to $4, if XYZ rises from $48 to $52. For
the in-the-money option to double, i.e., trade from $4 1/4 to $8 1/2in 15
days, XYZ would have to trade up to $57 1/2. The emphasis on quantity
validates the percentage comparisons the speculative option buyer
uses.

This does not mean that the out-of-the-money call is better. As time
passes, the break-even point approaches the price at expiration. The
prospective out-of-the-money call buyer should be aware that a decline
in XYZ makes it difficult for the call to break even, even if the stock
rallies. Track the call price through the following path:

1. When XYZ is $48, buy the 90-day call for $1 15/16.
2. After 30 days, XYZ is $46; the call is trading at $11/16.

3. By the end of the next 30 days, XYZ must rally to $50 3/4, or 10
percent, for the call to break even.

Out-of-the-money calls are on their own if the underlying makes this
kind of a move; they have no intrinsic value and can lose 100 percent of
their premium. In-the-money calls start with the support of their intrin-
sic value. The next segment addresses the trade-offs between time de-
cay and intrinsic value.

Time Decay and Intrinsic Value

For the speculative call buyer, the advantages of buying at-the-money
or out-of-the-money calls are balanced by the premium decay they ex-
perience. These types of call options lose 100 percent of their premium
if the price of the underlying is not above the option’s strike price at
expiration. On the other hand, for in-the-money options to lose all of
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their premium, the underlying must have declined to the strike price at
expiration. The difference is the intrinsic value carried by the in-the-
money options and the impact its presence has on the decay of the total
premium.

Go back to the table and concentrate on the price changes of the
$50 call option if the price of XYZ were to remain at $46, 4 points out-of-
the-money, for the entire 90 days until expiration. The option has no
intrinsic value, and this call is trading at only $1 1/8. The premium drops
to $11/16 ($68.75) after 30 days. This is a loss of about 40 percent of the
initial premium. Over the next 30'days, the decay is even greater. The
option decays to $1/4, a further decline of 65 percent.

In-the-money call options also experience premium decay over
time, but less than 100 percent of the total option premium. This is
because these options have intrinsic value. Only time premium can
decay; intrinsic value cannot. Going back to the price table, with XYZ
at $54, the $50 call is $5 3/4. If the stock is $54 at expiration, the call will
be worth its intrinsic value of $4. This limits the loss to $1 3/4, or 30
percent of the original premium.

Given equivalent dollar amounts, a call option position becomes
less speculative the farther the call is in-the-money. The $5 3/4 premium
of the in-the-money one is almost twice that of the at-the-money. The
dollar profit of the in-the-money option from an advance in XYZ is
closer to the profit from owning the stock, but when compared to the
number of at- or out-of-the-money calls that can be purchased, this gain
is made on fewer options. The smaller quantity and the smaller likeli-
hood of the option’s expiring worthless makes a position in in-the-
money calls less speculative.

Delta and the Speculative Call Buyer

The delta of an option is defined as a local measure of the rate of change
in an option’s theoretical value for a change in the price of the underly-
ing security. Delta underlies the speculative call buyer’s emphasis on
quantity. Table 4-2 shows the deltas of the $50 call for various prices of
XYZ.

As a call goes deeper in-the-money, it becomes more sensitive to
price changes in XYZ. At $54 per share, the $50 call can be expected to
change about 80 cents for every point change in XYZ. At $50, the
sensitivity is 59 cents. If the speculative buyer has $600, he can buy two
at-the-money calls or one in-the-money call. The at-the-money position
has a delta of 1.20 (2 x .60). The in-the-money call has a delta of .80.
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TABLE 4-2
Deltas

Price Price of Option
of XYzZ 90-Day Call Delta
$54 $53/4 .80

52 41/4 70

50 3 .59

48 115/16 46

46 11/8 .33

44 5/8 .21

Furthermore, the delta of the at-the-money calls can go from .59 to 1.00.
The delta of the in-the-money can also go to 1.00, but it will do so
starting from .80. This exemplifies the leverage the speculative buyer
gets when buying more options for the same amount of money.

Conclusions about Speculative Call Buying

Speculative buyers have to balance many aspects of call behavior to
create the right position. Most important of all is for investors to recog-
nize that they are using calls speculatively. If they are concerned about
how time decay, intrinsic value, and delta affect the performance of
their investment, there is a good chance that they are speculative buy-
ers. If they compare the number of options of different strike prices they
can buy with a fixed number of dollars, they are definitely speculative
buyers.

The Insurance Value of Calls

However, the investor who stands ready to buy 1,000 shares of XYZ at
$50—but instead spends $3,000 for 10 at-the-money calls—is not specu-
lating. He is making an investment decision to use the call options to
protect a possible $50,000 commitment.

Why can call options be described as a kind of insurance? The
upcoming section on put buying presents evidence that a long put plus
long stock is equivalent to a call option. The protection provided by the
put option is easy to comprehend: Puts increase in value as the underly-
ing security falls farther below the strike price, protecting against part of
the loss in the long position in the underlying. The insurance analogy,
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however, is sometimes more difficult to grasp when applied to calls. The
following excerpt by Herbert Filer may bring the point home:

It happened in November 1957, after the market had had a severe break. A
man with a southern drawl and wearing a big ten-gallon hat, walked into
our office and wanted to speak to the *‘boss.” ‘““‘You know,"’ he said, *'I
bought a lot of your calls and I tore them up—Ilost my money.”’ I thought
maybe he was going to pull a gun on me . . . he said, ‘‘Don’t worry—how
lucky it was that I bought calls instead of stock. If I had bought the stocks
way up there I would have gone broke!”"!

Indeed, calls resemble insurance, too. The buyer wants to protect the
cash he would have used to buy the underlying security and preserve
the opportunity to profit from an advance. Nor is insurance free. A
premium must be paid.

The ““insurance investor’ has a view of call options that is different
from the speculative buyer’s. To the insurance buyer, the premium of a
call option is the cost of wanting insurance on his capital. He under-
stands that the seller of a call option says, in effect, to the buyer, *‘If, for
the next three months you don’t want to lose money from a direct
investment in this stock should it go down, and still participate if it goes
up, you are going to have to compensate me for assuming this risk
instead of you.”’ Part of that compensation is a risk premium measured
by the expected volatility of the stock in exchange for the ability to let
the call expire worthless. The rest is an interest payment to the seller.

In-the-Money or Out-of-the-Money?

The investor who uses call options as insurance sees out-of-the-money
and in-the-money options as different types of insurance policies. In
contrast, the speculator sees out-of-the-money calls as an opportunity
to gain more leverage by buying increasing quantities of less expensive
options. The insurance buyer of an out-of-the-money call sees it as a
cheap policy with a large deductible. The deductible is the amount the
underlying must move for the option to be worth anything at expiration.
It is the amount of the increase in the price of the underlying the inves-
tor is willing to give up. By contrast, the in-the-money call is like an
expensive policy with no deductible. It is already worth its intrinsic

! Herbert Filer, Understanding Put and Call Options (New York: Crown Publishers, 1959).
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value and lets the investor participate now. A wise insurance buyer
always balances the deductible with the premium he pays.

The Real Difference

The biggest difference between the speculative and the insurance buyer
is that the insurance buyer does not count the number of options he can
buy. Because he is protecting a capital commitment to a predetermined
number of shares, he counts the round lots of stock the options repre-
sent at expiration. He buys the same quantity, no matter which strike
price he selects. The investor using calls this way has no need for
leverage.

Which Approach?

Neither approach to call buying is more correct than the other. There is
room in the option market for speculative and insurance call buyers.
The most important thing is to understand which one you are at any
given time. If you do that, you will make better decisions and will have
better experiences with this strategy.

PUT BUYING

A long put position by itself expresses bearishness. The underlying
security must go down in price for this position to be profitable. The
investor who buys puts in expectation of a decline in the underlying
security is attracted by the potential for a very large percentage gain on
the premium he pays. This is the speculative approach to buying puts.
However, a put option can be used conservatively. Puts can be very
effective as term insurance policies to protect the value of an invest-
ment in the underlying security. Speculative and insurance buyers view
put options differently. We’ll explore different ways to use put buying,
motives behind their use, and expected results in this section.

General Behavior

At expiration, the put buyer is subject to profits and losses as outlined in
the summary and Figure 4-2. We’ll use the $50 strike price put option
on XYZ stock as an example, and start with XYZ at $50 per share and
the 90-day put at $2. Given this option price, you can calculate the
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FIGURE 4-2

Long Put

Description: Buy put option with strike price 1.

N\
J ~
I >

Opinion: Bearish—-buy puts when you expect a decline in the price of the underlying
security.

Selection: Lower strike prices reflect more bearish opinion.

Profit: Profits increase as the underlying security declines in price. Only limited by
underlying security's going to $0.

Loss: Limited to premium paid for option.

Break-even: Strike price of option | — premium paid.

Time: Negative—decay of premium accelerates as expiration nears.

Comments: Speculative buyers look for leverage, emphasize quantity of options they can
buy. Insurance buyers count number of shares represented by options or
look to protect long position in underlying security through expiration.

Equivalencies: Short underlying, buy call option 1.

break-even points, and maximum profit and loss at expiration as fol-
lows:

Break-even: $48 = Strike price ($50) — Premium ($2).

Maximum loss: $2 (3200 per option) = The premium paid for the
option.

Maximum profit: $48 = Strike price ($50) — Premium ($2). Occurs
if the underlying goes to $0.

To get a better feel for how put options behave over time, refer to Table
4-3, summarizing the expected effects of price and time on the premium
of the $50 put.

Many investors believe that put options behave exactly like calls,
but in the opposite direction. This is an incorrect assumption. There are
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TABLE 4-3
Expected Price Variation of $50 Strike Price Put Option

Days to Expiration

Price

of XYZ 90 75 60 45 30 15
$54 13/16 9/16 1/2 3/8 1/4 1/16
52 11/4 11/8 1 13/16 9/16 5/16
50 2 17/8 111/16 11/2 11/4 15/16
48 215/16 213/16 211/16 29/16 23/8 23/16
46 41/4 41/8 4 4 4 4

44 6 6 6 6 6 6

differences. Lack of awareness of these differences can lead to unrealis-
tic expectations or mismanagement of put option positions.

The most obvious difference is that at-the-money calls and puts do
not have the same price. The effect of dividends notwithstanding, at-
the-money calls will be priced higher than at-the-money puts. The put-
call parity equation shows why this is true. In the example given, XYZ
does not pay a dividend, the risk-free rate is 8 percent, and the expected
annual volatility is 25 percent. Based on these conditions, the 90-day at-
the-money call is $3 and the put is $2.

Time Decay

The astute investor can draw some interesting conclusions regarding the
behavior of put options from the pricing table. First of all, puts decay
slower than calls do. In 45 days, if XYZ remains at $50 per share, the
$50 put loses 1/2 point of time premium and is worth $1 1/2. The $50
call, which starts with a premium of $3, loses 1 point. The put declines
25 percent; the call declines 33 percent. Over the next 30 days, the call
loses an additional $15/16 or 47 percent. The put only loses $9/16 or 38
percent. This should give some solace to the out-of-the-money put
buyer, but don’t get too comfortable. The erosion of the premium even-
tually attacks the put as well. There is no escape!

In another observation, as puts go farther in-the-money, they lose
their time premium faster than calls do. At $44, the $50 put, with 75 days
left, has a value of $6. If XYZ were $56, the $50 call, also 6 points in-the-
money, has a value of $7 1/4. The call retains 1 1/4 points of time
premium.
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Out-of-the-Money versus In-the-Money Puts

To the speculative buyer, the bearishness of a long put position is di-
rectly related to the amount a put is out-of-the-money. The underlying
has to decline farther for an out-of-the-money put to break even at
expiration than for an in-the-money put to break even. The price table
shows that if you buy the $50 put when XYZ is $52, the break-even is
$48 3/4. If you buy the same put when XYZ is $48, the break-even is
$47. XYZ must decline $3 1/4 for the out-of-the-money, but only $1 for
the in-the-money to break even.

There is always balance in the options market. The advantage the
speculator gets for buying out-of-the-money puts is the potential for
large percentage gains. For example, XYZ is $46 per share at expira-
tion; the $50 put is priced at $4. The investor who went long on this put
90 days prior when XYZ was $54, paid $13/16 for the option. The
increase of $3 3/16 in the price of the put is 392 percent of the original
premium. By contrast, the investor who waited 15 days and went long
on the same put when XYZ had already dropped to $50, paid $1 7/8. The
put now gains $2 1/8 from its purchase price, or 113 percent of the
starting premium. A speculative buyer can make this percentage com-
parison because his or her tendency is to maximize the number of
options purchased with a given amount of premium dollars to spend.
Given the relationship of the premiums in the above example, the inves-
tor can purchase 23 out-of-the-money puts for every 10 at-the-money
puts.

The speculative buyer making this comparison to maximize the
leverage of his position must be aware that the chance of losing the
entire premium increases with the distance the puts are out-of-the-
money. In-the-money puts provide less leverage; they are more expen-
sive, so the speculative buyer cannot buy so many. However, they have
a greater chance of providing some profit and a smaller chance of expir-
ing worthless. This is the omnipresent trade-off between in-the-money
and out-of-the-money options with which the speculative buyer must
contend.

A Strategic Application
We observed that put options go to parity more quickly than calls. This

makes in-the-money put options an attractive strategic alternative to the
short sale of stock. If XYZ were $46 with 90 days before expiration, the
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$50 put would not have much time premium remaining. Buying the put
at $4 1/4 is similar to being short the stock—the option is very sensitive
to price changes in XYZ. This position has advantages over a short sale.
First, no stock needs to be borrowed and no margin balance is created.
Second, should XYZ rally, the risk of the put is limited to the premium
paid. A short sale of XYZ is exposed to unlimited losses.

Term Insurance

The other major use for put options is like insurance. An investor who
owns XYZ stock is concerned that there can be a drop in the stock’s
price over the next 90 days. This conclusion may be the result of techni-
cal or fundamental analysis on the stock or on the market. Whatever the
reasoning, this investor needs to protect his investment over the time
period in question, but he does not want to sell the stock and give up
further profits if his forecast is wrong. This investor can purchase a term
insurance policy on XYZ for the next 90 days by buying the $50 put
option for $2 in the same quantity as the number of round lots he owns.

The $50 put allows the holder to sell the stock at $50 per share
anytime between the day the option is bought and expiration. The out-
of-the-money $45 put, which allows him to sell the stock 5 points
lower, is less valuable because the investor is leaving his stock open to
more of a decline. The $45 put is $1/2. The in-the-money put, which
allows him to sell the stock at $55 is more valuable. The investor is not
picking up any part of a decline. And the $55 put is $5.

This does not mean that the $45 put is an inferior choice. If the
owner of XYZ wants very low-cost insurance and is willing to accept $5
more of the risk of XYZ himself, the out-of-the-money put might be the
better choice. Here is where the real decision is made. If you want more
protection, you also have to give up more of the upside. The $50 put is
$2. So the investor gives up the first 2 points of any rally in the stock in
exchange for being able to sell the stock at $50. The $45 put has only a
50 cent upside opportunity cost.

Difference between Speculation and Insurance

The motivation of the investor using puts like insurance is different from
that of the investor using puts to profit from a forecasted decline in the
underlying security. The speculative put buyer has to balance the char-
acteristics of put option behavior, time decay, intrinsic value, and delta,
to come up with the proper position. The insurance buyer only needs to
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FIGURE 4-3
Buy Stock, Buy Put

address the deductibility he is willing to accept, given the costs of the
insurance. Furthermore, buying a put as insurance on a stock is cer-
tainly not bearish. The insurance buyer would much rather see his stock
rally substantially than have to use the policy. If this investor were truly
bearish, he would be wise to simply sell the stock.

An Interesting Equivalence

The reader with more options experience may have noticed that the
purchase of a put, while holding a long position in the stock, is a strat-
egy with a limited loss and (after subtracting the put premium) unlimited
profit. Figure 4-3 is the profit/loss diagram of the result of owning XYZ
at $50 and a $50 put bought for $2 at expiration. It looks exactly like the
diagram of a call option at expiration. Indeed, a long put, long stock
position is the same as a long call option position. When a put is bought
on a stock as insurance, it turns that stock into a call for the life of the
option.

CALL SELLING
Call selling achieves its maximum profit if the price of the underlying

security is below the call’s strike price at expiration. However, call
selling is not necessarily a bearish posture. The sold call only needs to
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expire worthless for the investor to realize his maximum profit, and the
underlying may not have to decline to satisfy this criterion. In fact, call
selling can be very successful when used as a neutral strategy. Remem-
ber that, in the options market, the opposite of a bullish strategy is not a
bearish strategy. Instead, it is a not-bullish strategy! To illustrate, call
selling is a not-bullish strategy. (The method discussed here does not
involve ownership of the underlying security. This strategy, named cov-
ered call selling, is discussed under its own heading.)

Still using the XYZ, 90-day, $50 strike price, at-the-money call
option with a $3 premium, the seller is taking a position that has the
following characteristics at expiration:

Break-even: $53 = Strike price ($50) + Premium ($3).

Maximum profit: $3 (3300 per option) = The premium received for
the option.

Maximum loss: Unlimited.

Option selling techniques are limited profit strategies. Regardless of
how far below $50 the price of XYZ goes, the $3 is as good as it’s going
to get. The call cannot do any better for the seller than expire worthless.
This is why the payoff diagram of call selling becomes horizontal as the
price of XYZ declines below the strike price of the call (Figure 4-4).

Furthermore, a short call position is exposed to large losses if the
underlying advances far beyond the strike price of the option. Examine
Table 4-4 of expiration values of various call options over a range of
closing prices for XYZ at expiration. One can see that the call option
seller cannot be bullish!

TABLE 4-4
Expiration Prices of Various Call Options

Closing Price of XYZ at Expiration

Option Strike

Price 45 49 53 57 61

$45 0 4 8 12 16
50 0 0 3 7 11
56 0 0 0 2 6
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FIGURE 4-4
Short Call
Description: Sell call option with strike price | without ownership of underlying security.
|
~ ~
> N
Upinion: Not bullish—underlying security will not be above break-even point at
expiration.
Selection: Lower strikes price reflect increasing bearishness.
Profit: Limited to premium received from option .
Loss: Potentially unlimited; increases as underlying security advances.
Break-even: Strike price of option sold | + Premium received.
Time: Positive—premium decay accelerates as expiration nears.
Comments: Expect narrow or down moves in the underlying security. Very large losses on
big advances and takeovers. Selling in-the-money calls is very aggressive.
One of the riskiest strategies if supported by too little capital.
Equivalencies: Short underlying and short put I.

Motivation of the Call Seller

It seems that call selling is a strategy with very high risk for a small
potential return. How, then, can the call seller justify using this tech-
nique? The answer is twofold. First, he is agreeing with the option
market’s estimate of the potential movement of the underlying. (The
call buyer is the one looking for a greater move.) You have seen that
expected volatility, or price movement, has a large influence on an
option’s premium. The call seller believes that the potential price move-
ment of the underlying will not be greater than that implied by the
premium. If he thought that it could be greater, he would do something
else!

Second, the seller is acutely aware of the negative effect of passing
time on option premiums. Unlike the call buyer, the call seller eagerly
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TABLE 4-5
Expected Price of $50 Strike Call

Days to Expiration

Price of XYZ 90 75 60 45 30 15

$50 3 211/16 23/8 2 19/16 11/16

awaits the last weeks prior to expiration when premium decay acceler-
ates. In Table 4-5, here’s what happens to an at-the-money call.

In-the-Money, At-the-Money, and Out-of-the-Money

The call seller must consider the relationship of the price of the underly-
ing to the strike price of the option sold. The at-the-money call, because
the strike price is close to the current price of the underlying, makes its
maximum profit if the underlying stays where it is, i.e., at about the
strike price, and can make some profit even if the underlying advances
slightly. This is because the break-even point is above the current price.
The sale of an at-the-money call happens to be a neutral strategy that is
also profitable if the underlying drops in price.

Out-of-the-money calls have the greatest probability of expiring
worthless. Their premiums are lower, resulting in less potential profit,
but the seller of out-of-the-money calls gets a cushion against a rise in
the price of the underlying. It can be very enticing to sell cheap, out-of-
the-money calls continually and watch them expire. The trouble is that
they do not always expire worthless.

Consider the following. XYZ has traded at around $52 1/2 per share
for the last 120 days. During this time, an investor sold the $55 calls
twice, i.e., over two expirations, for a total of $275. Both times, the
options expired worthless and the $275 was kept as profit.

Recently, the investor has sold another $55 call with 45 days before
expiration for $1 1/4 ($125). The stock is at $53 1/2. Prior to the next
morning’s opening, favorable news has come out on the stock. It could
be a new buy recommendation or, even worse for the naked short call, a
takeover bid. The stock finally opens at $57 1/4 and the $55 calls are $4
1/8 ($412.50). Buying the short option back at $4 1/8 creates a net loss
for the investor after four months!
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In-the-money calls have higher premiums than at- or out-of-the-
money options. The sale of such an option is more bearish than the sale
of either of the other two types because the strike price of an in-the-
money call is lower than the current price of the underlying. The under-
lying must decline in price for a short, in-the-money call to reach its
maximum profit. The break-even point is usually not much higher than
the current price of the underlying, and it is lower than the break-even
point of the at-the-money call.

Sale of an in-the-money call is an aggressive strategy that can lose
quite a bit of money very quickly if the underlying begins to move
higher. In-the-money calls have less time premium than at-the-money
calls. If the $50 call is trading at $3, the $45 call is about $6 3/8. This in-
the-money call does have a high dollar premium, but it has only $1 3/8 of
time premium and a break-even of $51 3/8. There is not much room for
error.

Another difficulty with in-the-money calls is they become less sen-
sitive to declines in the price of the underlying. This is because the delta
of a call option decreases if the price of the underlying goes down; the
in-the-money call starts to look more and more like an at-the-money
call. The option will continue to drop in price but will lose less on each
subsequent drop. Table 4-6 shows the prices and deltas of the $45 call
with 75 days left before expiration. If the investor is truly bearish, there
is a better strategy to express that opinion.

It should be of more than passing interest that this discussion of the
differences between the three types of call options has shown that the
aspects of call behavior that hurt buyers will help sellers (and vice
versa).

TABLE 4-6
How Delta Changes

XYZ Price  Option Price  Option Delta

$49 $51/4 .83
48 41/2 .78
47 33/4 72
46 3 .65

45 27/16 .58
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How Much Premium Is Enough?

It would seem that it is always best for the seller of naked calls to collect
as much premium as possible. This could not be farther from the truth.
Do not be enticed by large premiums. Higher call option premiums (the
effect of interest rates notwithstanding), as a percent of the price of the
underlying security, come from an expectation of higher volatility. This,
in turn, implies an expectation of greater price movement. There are
many investors who consistently sell calls for high premiums. They are
also the ones who consistently buy back in-the-money calls for even
greater premiums. At no time should an investor put premium level
above break-even analysis. The call seller must always ask this ques-
tion, ‘Do I think the underlying will be below the break-even price of
the call option I am going to sell at expiration?’’ If the answer is an
unequivocal, ‘‘Yes,”’ then, and only then should a call be sold.

Capital Commitment and Risk

It is important to note that naked call selling is a capital-intensive strat-
egy. Without a position in the underlying, short calls are considered
naked. Most firms require that a high minimum amount of equity be
present in the account before allowing naked call selling to begin. There
is also a margin requirement for each short call in the account, which
could increase as the underlying increases.

The amount of capital used to support call selling determines the
risk of the strategy. Investors who get into trouble with call selling
usually do so because they short more options than they are willing to
be short stock. If there is a big rise in the price of the underlying, the
investor, who initially sold as many calls as his capital allowed, might be
unable to support the now in-the-money calls.

PUT SELLING

A short put position is profitable if the underlying security closes above
the break-even point (i.e., strike price minus premium) at option expira-
tion. The maximum profit is limited to the premium received and is
achieved when the price of the underlying is above the strike price at
expiration (horizontal line in payoff diagram, Figure 4-5).
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FIGURE 4-5

Short Put
Description: Sell put option with strike price I.
|

Opinion: Not bearish—underlying security will not be below break-even price at
expiration.

Selection: Higher strike prices refiect more bullish opinion.

Profit: Limited to premium received from sale of option i price of underlying
security is above strike price at expiration.

Loss: Continues to grow as underlying security declines in price.

Break-even: Strike price of option | — Premium received.

Time: Positive—decay of premium accelerates as expiration nears.

Comments: Put seller underwrites risk of underlying security in exchange for premium.
Can get put underlying. Selling puts that represent more shares than one is
willing to own is speculating. Recommended to support strategy with enough
cash to buy underlying security.

Equivalencies: Long underlying, sell call option .

Assuming the $50 strike price put with 90 days to expiration is $2,
the short put has these characteristics at expiration:

Break-even: $48 = Strike price ($50) — Premium ($2)

Maximum profit: $2 ($200 per option) at prices above $50

Maximum loss: $48 = Strike price ($50) — Premium ($2). Occurs if
the underlying goes to $0.

Put Selling and Insurance

Put selling can be compared to the activity of insurance underwriting.
Insurance companies receive premiums from those they insure and, in
return, accept certain risks. The insurance could be on a person’s home,
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FIGURE 4-5

Short Put

Description: Sell put option with strike price .

|
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Opinion: Not bearish—underlying security will not be below break-even price at
expiration.

Selection: Higher strike prices reflect more bullish opinion.

Profit; Limited to premium received from sale of option if price of underlying
security is above strike price at expiration.

Loss: Continues to grow as underlying security declines in price.

Break-even: Strike price of option | — Premium received.

Time: Positive—decay of premium accelerates as expiration nears.

Comments: Put seller underwrites risk of underlying security in exchange for premium.
Can get put underlying. Selling puts that represent more shares than one is
willing to own is speculating. Recommended to support strategy with enough
cash to buy underlying security.

Equivalencies: Long underlying, sell call option 1.

Assuming the $50 strike price put with 90 days to expiration is $2,
the short put has these characteristics at expiration:

Break-even: $48 = Strike price ($50) — Premium ($2)
Maximum profit: $2 ($200 per option) at prices above $50

Maximum loss: $48 = Strike price ($50) — Premium ($2). Occurs if
the underlying goes to $0.

Put Selling and Insurance

Put selling can be compared to the activity of insurance underwriting.
Insurance companies receive premiums from those they insure and, in
return, accept certain risks. The insurance could be on a person’s home,
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Short Put

Description: Sell put option with strike price |.

|
d

Opinion: Not bearish—underlying security will not be below break-even price at
expiration.

Selection: Higher strike prices reflect more bullish opinion.

Profit: Limited to premium received from sale of option if price of underlying
security is above strike price at expiration.

Loss: Continues to grow as underlying security declines in price.

Break-even: Strike price of option | — Premium received.

Time: Positive~decay of premium accelerates as expiration nears.

Comments: Put seller underwrites risk of underlying security in exchange for premium.
Can get put underlying. Selling puts that represent more shares than one is
willing to own is speculating. Recommended to support strategy with enough
cash to buy underlying security.

Equivalencies: Long underlying, seli call option .

Assuming the $50 strike price put with 90 days to expiration is $2,
the short put has these characteristics at expiration:

Break-even: $48 = Strike price ($50) — Premium ($2)

Maximum profit: $2 ($200 per option) at prices above $50

Maximum loss: $48 = Strike price ($50) — Premium ($2). Occurs if
the underlying goes to $0.

Put Selling and Insurance

Put selling can be compared to the activity of insurance underwriting.
Insurance companies receive premiums from those they insure and, in
return, accept certain risks. The insurance could be on a person’s home,
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car, or life. Businesses insure inventories, plants, and equipment.
Should the policyholder suffer a loss, he can make a claim and collect
from the insurance company. If he never makes a claim, the insurance
company keeps the premium. This is the essence of put selling. In
exchange for the put option premium, the seller accepts the downside
risk of the underlying security.

Insurance companies spend a lot of time and money to determine
how much risk is in a policy. Their goal is to charge a premium that
accurately reflects the probability that the policy will be paid off. This is
no different from the options market. When an investor sells a put
option, he has entered into a position that requires him to pay off the
buyer of the put by accepting the stock at the strike price. The premium
he receives is the option market’s assessment of the potential price
movement of the underlying for the time remaining to expiration of the
option.

Motivation to Sell Puts

One goal of an investor who chooses to sell puts might be to act as an
underwriter and collect option premiums. He makes money if the un-
derlying is above the break-even point at expiration; however, he must
be ready to accept substantial losses if the underlying declines far below
the strike price. If XYZ is below $50 at expiration, the short put is worth
the difference between the final price of XYZ and the $50 strike price, as
shown in Table 4-7. Except for the $2 premium received, the put seller
has assumed the risk of the stock’s price falling below the strike price.

Another goal could be to acquire stock. A short put position can
result in assignment, requiring the purchase of the underlying security

TABLE 4-7
Expiration Profit/Loss of Short Put
XYZ at Value of Profit/
Expiration $50 Put (Loss)
$50 $ 0 $ 200
47 300 (100)
44 600 (400)
41 900 (700)

35 1,500 (1,300)
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at the strike price. Let’s say a short XYZ $50 strike put option results in
the purchase of 100 shares of XYZ stock at $50 per share. The $2
premium received from selling the put lowers the purchase price of the
XYZ stock to $48. Assignment of a short put always results in the
purchase of stock at a net price that is the break-even point! Should
XYZ move beyond $50 at expiration, the put will expire worthless and
the $2 premium is kept as a consolation profit.

Regardless of his motives for selling puts, it is imperative that the

put seller not be bearish. No investor wants to buy a stock he doesn’t
like.

The Lost Opportunity

There is a second break-even price on the upside for the put seller.
From our example, the upside break-even point is $52. A position in
XYZ or the short put has a $2 profit if XYZ is $52 per share at expira-
tion. Above $52, a long position in XYZ stock continues to earn profits.
The put profit of the short put is limited to the $2 premium.

There is no financial loss above the upside break-even price; but
there is an opportunity loss. The upside break-even price is the figure
beyond which a long position in the underlying does better than the
short put. The investor who wants to benefit from an increase in the
price of the underlying above the upside break-even price may not find
put selling the proper strategy. As for any option selling strategy, the
expiration price range defined by the financial and opportunity break-
even prices should match or encompass the investor’s expectations.

Speculative or Conservative?

The investor who stands ready to purchase the underlying security is
not speculating. This investor has the capital necessary to establish a
long position in the underlying security. The assignment making him
long the stock may not be his goal, but it is not a cataclysm either.
Put selling becomes speculative when the investor sells puts that
represent more shares than he is willing to own. He can do this because
there is only an initial margin requirement for each short put. (For
margin purposes, a short put is considered uncovered regardless of the
amount of capital supporting the activity.) This investor has the possi-
bility of a bigger loss than he is prepared to accept. That is speculation.
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COVERED CALL SELLING

A covered call combines a short call with a long position in the underly-
ing security. The two covered call strategies—covered writing and
overwriting—are explained here. Covered call selling, whether via buy-
writes or overwrites, allows an investor to profit from a correct forecast
of the limit of price performance of the underlying.

In exchange for receiving the option premium, the covered call
seller has limited the profit he can realize from a gain in the price of the
security on which he has sold the call. The call buyer can take posses-
sion of the underlying at the strike price via exercise, so a covered call
seller makes his maximum profit if the underlying security is above the
call’s strike price at expiration. The profit is the option premium re-
ceived plus the gain from the advance, if any, of the price of the under-
lying up to the strike price. If the sold call is in-the-money, the loss from
selling the underlying below its purchase price must be subtracted. The
option premium also provides a partial hedge against a decline in the
price of the underlying (Figure 4-6).

Covered Writing

When an investor buys stock and sells call options simultaneously, the
strategy is called covered writing or buy-writing. Say that an investor
buys 500 shares of XYZ stock at $40 per share and at the same time sells
five of the 90-day $40 calls for $2 1/4 each. The total premium, excluding
commissions, is $1,125. The cost of the stock, also excluding commis-
sions, is $20,000. At expiration, his profit/loss can be seen in Table 4-8.

TABLE 4-8

Profit/Loss

Price Value of Profit/(Loss) Profit/(Loss) Total

of XYZ $40 Call on Calls on Stock Profit/(Loss)

$30 $0 $1,125 $(5,000) $(3,875)
35 0 1,125 (2,500) (1,375)
39 0 1,125 (500) 625
40 0 1,125 0 1,125
M 1 625 500 1,125
45 5 (1,375) 2,500 1,125
50 10 (3,875) 5,000 1,125
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FIGURE 4-6

Covered Call

Description: Buy or already own underlying security; sell call option with strike price I.

|
d

Opinion: Not bearish—covered writer is willing to sell stock at strike price of sold call in
exchange for option premium.

Selection: At-the-money option is most often used to maximize income. Use
out-of-the-money options for potential of more capital gain from stock, but
you get lower option premium.

Profit: Limited to premium received for option | + (Strike price | - Price paid for
underlying).

Loss: Can be substantial; accrues once underlying declines below strike price.

Break-even: Price paid for underlying security — Premium received.

Time: Positive-value of sold option decreases over time.

Comments: Very common strategy; used by pension plans, fiduciaries. Works very well
in neutral market — options expire worthiess and underlying security changes
little. Expect ordinary moves in underlying security, and give up large profits
if big move up.

Equivalencies: Sell put option |; buy T-Bills.

Above $40, at expiration, the profit of the covered write is limited to the
premium received for the options. Below $40, the position loses $1,125
less than the stock investment. Whenever the call is assigned, the cov-
ered writer sells XYZ at $40 and realizes the maximum profit of $1,125.

Profits or Protection?

Like any other option strategy, the covered write can be used to express

varying degrees of one’s opinion. At-the-money buy-writes are neutral.

They realize most, if not all, of their profit from the option premium.
Out-of-the-money buy-writes are bullish. Say, for example, that the

stock was purchased at $37 1/2 and the option sold for about $1 1/8. The

option premium is lower because the call is out-of-the-money. How-
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ever, the position has greater potential profit than the at-the-money buy-
write because there is profit to be made on the advance of XYZ to the
strike price. The maximum profit on this buy-write, for 500 shares, is
$1,812.50. The option premium provides $562.50; the stock, $1,250. In
the first example, the stock provided no additional profit.

Another difference in the two positions is that the out-of-the-money
provides less protection against a decline ($1 1/8 per share versus the at-
the-money’s $2 1/4 per share). This is always the trade-off in selecting a
covered write in a stock. The potential for larger profits is balanced by
the smaller premium.

How Much Premium?

High premiums alone do not make a good covered write. Option pre-
mium levels and risk, as defined by volatility, are directly related. If
there are two $25 stocks, HVL (high volatility) and LVL (low volatil-
ity), their respective 120-day call premiums might be $2 1/8 and $1 1/2,
representing 8 1/2 and 6 percent of the stock price. The covered write
on HVL is not necessarily the superior one. Its possible return is higher,
but it comes with the additional risk of owning a stock that could have a
wider range of price movement than LVL.

Your main criterion should be your opinion of the underlying. If
you do not want to own the underlying if it is not called away, you
should not purchase it for the sole purpose of collecting high option
premiums.

Overwriting

The other type of covered call selling is overwriting. In this strategy, the
investor already owns the underlying security and now sells call op-
. tions. He or she may have bought the security yesterday, six months
ago, or six years ago.

The investor now feels that the probability of a move in the price of
the underlying is small. Without options, this investor can take only one
of two possible actions—sell it or hold it. Only selling allows him to
extract any money from his holding.

Overwriting provides a third alternative. This investor can select
among expirations to balance the premium received, the selling price if
called, and the timeframe over which he expects the underlying to
underperform. There can be 50-, 80-, and 140-day call options available
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with strike prices 2 points and 7 points out-of-the-money. For a stock at
$53 per share, the following call options and prices might exist:

Option 50-Day 80-Day 140-Day
Strike Price Call Call Call
$55 13/16 13/4 23/4

60 1/4 9/16 17/16

Whichever option he chooses, the overwriter must be aware that,
in exchange for the premium received, he has sold the right of owner-
ship of his stock at the strike price to someone else! He has capped the
appreciation of the stock at the strike price. The premium is not ‘‘free
money.’’ It comes with an opportunity cost that prevents additional
profits above the strike price plus premium and a financial cost of pro-
viding only as much protection as the premium. The overwriter con-
cludes that the financial and opportunity break-even prices given by the
call he sells limit the range of prices he expects.

Covered or Naked?

Addition of a long position in the underlying security makes the covered
call seller very different from the naked call seller. That is, the investor
who sells naked calls has a position with limited profit if the underlying
is below the strike price and unlimited risk if it rallies substantially. He
is neutral with a bearish bias. The covered call writer has limited profit if
the underlying is above the strike price and risk if the underlying de-
clines substantially. He is neutral with a bullish bias.

The difference is the price range over which the investor wants to
take his risk. It is very important that an investor with a neutral opinion
also consider on which side of the market he is willing to take risk if he
is wrong.

Covered Writing and Put Selling

Compare the expiration profit/loss diagrams of covered call selling and
put selling. They have the exact same shape! This can come as a sur-
prise to many investors who feel that any option selling strategy is
extremely risky.
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If covered call writing is the equivalent strategy, it should have the
same characteristics as put selling:

1. The covered call seller is willing to forgo any additional profits
from the stock on movements beyond the strike price. So is the
put seller.

2. The put seller underwrites the risk of the stock through expira-
tion. In covered call selling, in exchange for the premium of the
call option, the investor maintains the risk of the underlying.

3. The break-even point of both strategies is lower than the current
price of the underlying.

BULL SPREADS

A bull call spread is created by purchasing one call option and simulta-
neously selling another call option with a higher strike price, as in the
following example (XYZ at 80 3/4).

Buy 1 XYZ 90-day $80 call $51/4
Sell 1 XYZ 90-day $85 call - 27/8

Net cost of bull call spread $2 3/8

A bull call spread is a combination of two options—one long, one short.
The result is a position that has limited risk and profit. The limited risk is
the net premium paid for the spread. If XYZ is below $80 at expiration,
both call options will expire worthless and the investor will lose the $2
3/8 he paid for the spread. The profit from the spread is limited because
the short $85 call has value if XYZ is above $85 at expiration. This value
erases any additional profits gained from the long $80 call. In Table 4-9,
you can see what the $80 to $85 bull call spread looks like at expiration.
This example demonstrates that a spread can only be worth as much as
the difference between the strike prices of the options! For prices of
XYZ between $80 and $85, the $80 call advances without any offsetting
effect from the $85 call. Above $85, this effect limits the spread’s value.
Table 4-9 shows the expiration points of maximum profit, and break-
even. The maximum profit is $2 5/8 ($262.50) per spread—the maximum
value of the spread, $500, minus the initial cost of $237.50. Maximum
profit is realized at every price of XYZ above $85 at expiration. The
break-even point is $82 3/8. At $82 3/8, the long $80 call is worth $2 3/8,
and the short $85 is worth nothing. The break-even point of a bullish call
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TABLE 4-9

Bull Spread

Price Value of Value of ' Value
of XYZ Long $80 Call Short $85 Call of Spread
$75 $ 0 0 $ 0
80 0 0 0
81 100 0 100
82 200 0 200
83 300 0 300
84 400 0 400
85 500 0 500
90 1,000 ($500) 500
95 1,500 (1,000) 500

spread is the strike price of the long call plus the net premium paid for
the spread. The bull call spread strategy is drawn in Figure 4-7, show-
ing the limited loss, limited profit characteristics.

Motivation of the Bull Spreader

The bull spread can be used by the bullish investor who may not be
entirely comfortable with a long call position. He may not be bullish
enough to warrant the purchase of a call option straight out. He may
have a target price (thus being willing to forgo additional profits from
any advance beyond that target) or he may be uncertain as to the size of
the advance, hesitating to ‘‘pay’’ to profit from every price of XYZ
above the break-even point of a long call. Given these opinions, a
hedged strategy is appropriate. The bull call spread is the particular
hedged option position that satisfies this investor.

Many investors with bullish opinions delay buying calls when pre-
miums seem a little too rich for them. The decision to wait can result in
a lost opportunity. The bull spread lets these investors establish a bull-
ish position now. Later on, naked long calls can be purchased. There’s
nothing wrong with starting with a hedged position.

The Trade-Offs of Spreading
The major trade-off of spreading is the elimination of the unlimited

profit potential that goes with a long option position. In the example, the
cost of the spread versus the long $80 call option is lowered because of



FIGURE 4-7
Bull Spread
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Description:

Opinion:
Selection:

Profit:

Loss:

Break-even:
Time:

Comments:

Equivalencies:

Buy call with strike price ; sell call with strike price Il.

Bullish-expecting underlying security to advance.

More bullish; spread strikes farther apart and/or move options toward
out-of-the-money. Less bullish; set strikes closer together and move options
toward in-the-money.

Limited to difference in strike prices (Il - 1) minus (Premium paid for option | ~
Premium received from option il) when underlying security is above strike I
at expiration.

Limited to premium paid for option | — Premium received from option Il ie.,
difference in premiums.

Lower strike price | + difference in premiums.

Mixed—helps as underlying security approaches strike price Ii; hurts if closer
to strike price .

Hedged position with lower cost than outright call; give up unlimited profit
potential of long call.

Long put with strike price |, short put with strike price Il done for initial credit.
Credit is profit if underlying is above strike price |l at expiration.

the premium received from the short $85 call option. Therefore, the call
spread has less risk, on a dollar-for-dollar basis, than the long call. For
this lower cost, the buyer of the spread gives up additional profits from
every price of XYZ above $85 per share at expiration.

There is another important trade-off besides the limitation of
profits. It is the time trade-off. Here is Table 4-10, summarizing the
performance of the $80 to $85 spread over different prices and time. If
XYZ advanced to $90 per share in 15 days (75 days to expiration), the
spread is worth about $3 7/8 and the investor has to wait 75 days for the
remaining $1 1/8. The $80 call, on the other hand, is trading at 11 7/8!
The spreader trades in immediate performance for a lower cost of entry.



110 Part1 Essential Concepts

TABLE 4-10
Expected Value of $80-$85 Call Spread

Days to Expiration

Price
of XYZ 75 60 45 30 15
$78 111/16 19/16 17/16 13/16 13/16
82 21/2 21/2 21/2 27/16 23/8
86 35/16 33/8 31/2 35/8 315/16
90 315/16 41/16 41/4 47/16 43/4

Types of Bull Call Spreads

Some bull call spreads are more bullish than others. Bullishness is deter-
mined by the strike price of the short call. This determines how much
the underlying has to move for the spread to achieve its maximum
value. For example, the $85 to $90 call spread is more bullish than the
$80 to $85 call spread. The more bullish spread is more likely to expire
worthless, but it can be more profitable. The $85 to $90 call spread costs
only $1 7/16 and has a maximum profit of $3 9/16.

The name bull spread can be somewhat inaccurate. Returning to
XYZ at $80 3/4, the $75 call option is $8 1/2. The bull spread of a long
$75 call and a short $80 call will cost $3 1/4 ($8 1/2 — $5 1/4). This 5-
point spread has a maximum profit of $1 3/4 (5 — 3 1/4) if XYZ is at least
$80 at expiration. The stock is currently $80 3/4. This is a bull spread
that is profitable, even if XYZ does not move! The spread works be-
cause the time premium in the short option is greater than that in the
long option. The time premium, however, makes the spread a position
that does not reach its maximum profit if the underlying advances
quickly. The full advantage of selling more time premium than is bought
is not gained until the expiration date is very close. '

But the spread between the options’ strike prices can be larger than
5 points (for stocks with fractional strike prices, spreads less than
5 points can be possible). A $75 to $85 call spread costs $5 5/8 ($8 1/2 —
$2 7/8). Break-even is $80 5/8. The distance between the strikes is 10
points and, therefore, the maximum profit is $4 3/8 if XYZ is above $85
at expiration (310 — $5 5/8). ’

The break-even point of this spread is very close to the current
price of the stock—$80 3/4. At expiration, the spread has the same
results as the stock between $75 and $85. Below $75, the spread is
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FIGURE 4-8
Comparison of Spread, Long Call, and Long Stock

Long stock
-------- $75 call
- — — - 75 -85 call spread

worthless and the loss is $562.50; the owner of XYZ stock continues to
suffer losses. Above $85, the spread is worth $10 and the profit is limited
to $437.50. The owner of XYZ stock continues to profit. This spread
might be suitable for an investor who wants to profit from a rally in the
stock to at least $85 over the next 90 days, but who does not want to be
subject to additional losses if XYZ drops below $75. Figure 4-8 com-
pares the spread to owning the stock or the $75 call.

The Bullish Put Spread

In the put market, the bull call spread has an equivalent—sell the higher
strike put and buy the lower strike put. This would create a net credit
because the premium of the sold put is higher than the one of the
purchased put. The maximum profit of this position is the credit. If the
price of the underlying is above the strike price of the short put at
expiration, both options expire worthless. On the risk side, if the price
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of the underlying is below the lower strike price at expiration, the seller
of this spread can lose the difference in the strike prices minus that
initial credit.

Selling the $85 put and buying the $80 put is a bullish put spread.
With XYZ still at $80 3/4, the prices of 90-day puts would be $5 3/8 and
$2 7/8, respectively. The ‘‘sale”’ of the put spread creates an inflow of
$2 1/2 ($250) per spread. If XYZ is above $85 at expiration, both options
are worthless and the investor retains the $250 as profit. Below $80, the
$85 put is always worth 5 points more than the $80 put. The S point
maximum value of the spread results in the maximum loss of $2 1/2.
Recall that the call spread cost $2 3/8 and had a maximum profit of
$2 5/8.

The two positions are equivalent! The reason for the smaller profit
in the put spread is explained in the discussion of the box spread arbi-
trage in Chapter 8.

The bullish short put spread can have a distinct advantage over the
bullish long call spread. Because the long call spread results in an initial
debit, it must be paid for in full when it is established. The short put
spread results in an initial credit. Under current margin rules, it is only
necessary for the risk of the spread, i.e., the credit received minus its
maximum value, to be available in the account. There need not be an
initial cash outlay if the margin account has excess equity.

Two Special Risks of Early Assignment

Dividends concern the call spreader. If the options of a call spread are
far enough in-the-money the day before the ex-dividend date of the
stock, the short call can be assigned. There is no stock risk because the
long option can be exercised the next day. However, the stock that is
delivered against the assignment is delivered cum-dividend, i.e., with
the dividend. The stock that is purchased via exercise is purchased ex-
dividend. The risk to the investor in this situation is the dividend. This is
a sudden additional cost that lowers his profit in the position.

The second special situation that a spreader should be aware of
involves spreads of American index options (see Chapter 2). If the short
option in an index spread of this type is assigned early, the cash settle-
ment mechanism of index options creates a debit in the account for the
amount that the short option is in-the-money at the end of that business
day, adjusted by the multiplier of the index. When the long option is
exercised, the amount credited to the account will be determined by the
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settlement value of the index on the DAY it is exercised. There is a full
one day’s risk if the long option is not sold at some time during the next
trading day!

BEAR SPREADS

The bear spread is commonly established with puts. It is a hedged
strategy consisting of a long put and a short put with a lower strike
price. The cost of the spread is the difference between the premium paid
for the long option and the premium received for the short option:

Buy 1 XYZ 90-day $80 put $21/2
Sell 1 XYZ 90-day $75 put - 1
Net cost of bear put spread $11/2

Like the bull call spread, the bear put spread is a position that has
limited risk and limited profit (Figure 4-9). Risk is limited to the net
premium paid for the spread. If XYZ is above $80 at expiration, both put
options expire worthless, and the investor loses the $1 1/2 he paid for
the spread. The profit from the spread is also limited because the short
$75 put has value if XYZ is below $75 at expiration. This value erases
any additional profits gained from the long $80 put. The $80 to $75 bear
put spread in Table 4-11 looks like this at expiration.

The value of the spread at expiration, and hence, its profit, is lim-
ited at prices of XYZ below $75. The value of the $80 put is unaffected

TABLE 4-11
Bear Spread

Price Value of Value of Value Profit/(Loss)
of XyZ Long $80 Put Short $75 Put of Spread in Spread
$85 $ O 0 $ 0 ($150)

80 0 0 0 ($150)

79 100 0 100 (50)

78 200 0 200 50

77 300 0 300 150

76 400 0 400 250

75 500 0 500 350

70 1,000 ($500) 500 350

65 1,500 ($1,000) 500 350
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FIGURE 4-9

Bear Spread

Description: Buy put with strike price [I; sell put with strike price 1.

Opinion: Bearish~expecting underlying security to decline.

Selection: More bearish; spread strikes farther apart and/or move strikes toward
out-of-the-money. Less bearish, set strikes closer together and/or move
options toward in-the-money.

Profit: Limited to difference in strike prices (Il — I} minus (Premium paid for option !l
— Premium received from option I) when underlying security is below strike
at expiration.

Loss: Limited to premium paid for option Il — Premium received for option |, i.e., net
premium paid.

Break-aven: Higher strike price Il - Net premium paid.

Time: Mixed-helps position as underlying security approaches I; hurt if closer to Il

Comments: Hedged position with lower cost than outright put purchase. Give up large
profit potential of long put.

Equivalencies: Long call with strike price II; short call with strike price | done for initial credit,

which makes a profit if underlying security is below strike price | at expiration.

by the $75 put until the latter is in-the-money. The spread is worthless
for prices above $80. Table 4-11 also shows that the break-even point
for a bear put spread is the strike price of the long put minus the net
premium paid to establish the spread. In this example, the break-even
price, at expiration, is $78 1/2.

Motivation of the Bear Spreader

The rationale for using the bear spread is similar to that for the bull
spread. Investors feel the cost of entry into a long put position is too
high, but they want to establish a position now. Investors who may have
a price target on the underlying are willing to give up the substantial
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profits that accompany a long option position. The difference is that
these investors select a bear spread when they expect the underlying to
decline.

Trade-Offs of Bear Spreading

Besides limited profits, there is a performance trade-off because of time.
Before expiration, the time premium remaining in the options prevents
the spread from reaching its full value if the underlying declines soon
after the spread is purchased. When choosing a spread over a naked
long position, the spread needs to be held. Table 4-12 shows the value
of the $80 to $75 put spread for various prices of XYZ in 15 day inter-
vals.

If XYZ were to decline to $74 with 60 days remaining to expiration,
the $80 put would be worth $6 1/8 and the $75 put, $2 15/16. The spread
would be worth $3 3/16. It takes the entire 60 days for the spread to gain
the remaining $1 13/16. The spreader trades in immediate performance
for a lower cost of entry into a position!

Types of Bear Put Spreads

A bear spread is not limited to 5 points. The $85 to $75 put spread costs
about $4 1/2. The break-even price for this position at expiration is
$80 1/2, i.e., strike price $85 minus $4 1/2. If XYZ is below $75 at
expiration, the spread is worth 10 points. It is worth comparing this
spread to the $80 to $75 spread in which both options are out-of-the-
money. The profit of each spread is truncated when the stock reaches
$75 at expiration. The out-of-the-money spread has a maximum value of

TABLE 4-12
Bear Spread
Days to Option Expiration
Price
of XyZ 75 60 45 30 15
$82 13/8 15/16 13/16 1 11/16
80 13/4 13/4 111/16 19/16 15/16
78 23/16 23/16 23/16 23/16 23/16
76 25/8 211/16 23/4 27/8 31/8

74 31/16 33/16 35/16 35/8 41/16
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$5 and a maximum profit of $3 1/2. The $85 to $75 spread has a maxi-
mum value of $10 and a maximum profit of $5 1/2.

Spreads can be used speculatively. For example, if the investor
places similar dollar amounts into each spread, the $80 to $75 spread in
which both options are out-of-the-money is a more speculative position
and should have a greater potential return. This out-of-the-money
spread can have a 233 percent profit ($3 1/2 on $1 1/2). The spread is
worthless if XYZ is above $80 at expiration. The 10-point spread can
have a 122 percent profit ($5 1/2 on $4 1/2), breaks even at $80 1/2, and
only expires worthless if XYZ is above $85 at expiration.

Taking the comparison one step farther, the $85 to $80 put spread
costs $2 5/8. The break-even point of this spread is $82 3/8, and the
maximum profit is 90 percent ($2 3/8 on $2 5/8). However, the stock is
only $3/4 above the price at which the spread achieves its maximum
value of 5. As a position that is less bearish than either the $80 to $75 or
the $85 to $75, this spread should have less potential than either, and it
does. The three positions are compared in Figure 4-10.

FIGURE 4-10
Comparison of Three Put Spreads
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The bearishness of a put spread is determined by the strike price of
the short option. The farther out-of-the-money that put is, the farther
the underlying must drop to bring the spread to its maximum value. The
most aggressive spreads have both options out-of-the-money and a large
difference in their strike prices. The least aggressive spreads have both
options in-the-money and a small difference in their strike prices.

The Bearish Call Spread

Calls can be used to establish bear spreads just as puts can be used to
create bull spreads. Let’s go back to the $75 to $80 bull call spread from
the previous section. The $80 call was $5 1/4 and the $75 call was $8 1/2.
The bear call spread is the result of selling the $75 call and buying the
$80 call for a credit of $3 1/4. Should XYZ be below $75 at expiration,
both options expire worthless. If XYZ is above $80, the spread is worth
$5, resulting in a loss of $1 3/4. The put spread had a maximum profit of
$3 1/2 for an investment of $1 1/2. Both positions are equivalent. As a
credit spread, the risk of the position has to be available and can usually
be satisfied with excess margin.

Summary of Spreading

The general rules of spreading are simple:

1. A spread can only be worth as much as the difference of the
strike prices of the options that define it.

2. If a spread is purchased, the maximum profit is the maximum
value of the spread minus the net amount paid. The maximum
loss is the amount paid.

3. If a spread is sold, the maximum profit is the net amount re-
ceived. The maximum loss is the maximum value of the spread
minus that amount.

4. Spreads must be done in a margin account. If a spread is sold,
the difference between the credit received and the maximum
value of the spread must be available.

LONG STRADDLE

A long straddle consists of a long call and a long put with the same
strike price and expiration date. By now you know that long calls are
profitable if the underlying goes up, and long puts are profitable if the
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underlying goes down. A long straddle is profitable if the underlying
goes up or down substantially.

Motivation

The long straddle is best suited to an environment in which the investor
feels a large move is possible, but is unsure as to its direction. Consider
a long straddle in a situation where an upcoming earnings report on a
stock is expected, or the report of an economic statistic which can move
the market is due. A technician can buy a straddle on a stock that has
reached a very significant support or resistance level and is expecting
the stock to either punch through that level or bounce right off it. In
each case, the underlying could respond with a large move in either
direction. '

At Expiration

XYZ is at $80. The 90-day $80 call is $4 3/4; the 90-day put is $3 1/4. The
$80 straddle costs $8 ($800 per straddle). Table 4-13 shows what the
profit/loss looks like at expiration. The graph of this table gives the
characteristic V shape profit/loss profile of the long straddle. It appears
to straddle the strike price (see Figure 4-11).

The break-even points of a straddle at expiration are the strike
price plus or minus the total premium paid for the call and the put. In
this example, the break-even points are $72 ($80 strike price minus $8
cost) and $88 ($80 strike price plus $8 cost).

TABLE 4-13
Peculiar Straddle Shape Evident

Price Long Long Total Value Profit/(Loss)
of XYz $80 Call $80 Put of Straddle on Straddle
$65 $ 0 $1,500 $1,500 $700

70 0 1,000 1,000 200

75 0 500 500 (300)

80 0 0 0 (800)

85 500 0 500 (300)

90 1,000 0 1,000 200

95 1,500 0 1,500 700
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FIGURE 4-11
Long Straddie

Description: " Buy call with strike price |; buy put with strike price 1.

Opinion: Uncertain—-underlying security will move substantially in either direction, but
you're unsure which way.

Selection: Buy call and put with same strike price | when price of underlying security is
near |.

Profit: Increases as underlying security moves in either direction.

Loss: Limited to sum of premiums paid for call and put.

Break-even: Onupside = Strike price | + Total premiums paid.
On downside = Strike price | — Total premiums paid.

Time: Very negative—position has two long options with accelerating decay as
expiration nears.

Comments: Rarely held to expiration due to time effect. Used in anticipation of news that
might greatly effect underlying security in either direction.

Equivalencies: Long 100 shares of underlying, long two puts with strike price I. Short 100

shares of underlying, long two calls with strike price 1.

Risks of the Long Straddle

The risk of this strategy is quite large. Should the underlying not budge,
both premiums are lost. However, the maximum loss only occurs at one
price at expiration—the strike price of the options. Any move away
from that single price immediately begins to lessen the loss because one
of the options will have value.

Because of the opportunity to make money from a move in either
direction, this strategy can seem too good to be true. In a way, it is. A
long call option has a break-even point of the strike price plus the
premium; a long put, the strike price minus the premium. The break-
even points for the long straddle are the strike price plus and minus the



120 Part1 Essential Concepts

sum of both premiums. A long straddle is the same as buying a call for
the price of a call and a put, and buying a put for the price of a put and a
call! At expiration, the underlying must have moved enough in either
direction to compensate for the total premium paid. In the example,
XYZ must be more than 10 percent away from its current price for the
position to be profitable. The long straddle buyer must honestly assess
the chances of the underlying to make a move of the magnitude required
by the break-even prices.

Before Expiration

If time is the enemy of long option strategies, it is literally twice as bad
for the long straddle.

The long straddle has two clocks running against it, one for the call
and one for the put. It should not be a surprise that the long straddle is
very sensitive to time decay. Table 4-14 shows the expected value over
time of the 90-day, $80 straddle, purchased for $8 as the price of XYZ
changes. Because of a long straddle’s extreme sensitivity to time, the
investor long a straddle can decide to take profits if the underlying
makes a large move soon after the straddle is purchased. If XYZ runs up
to $90 in 15 days, the straddle is worth $12 1/4. If it remains at $90, the
position begins to lose time premium. The investor who waits for a
continuation of the move finds that he has given back some of that initial
profit.

Another reason to consider taking profits is that the position no
longer reflects the investor’s initial intentions. The straddle now con-
sists of an in-the-money call and an out-of-the-money put. The investor

TABLE 4-14
Expected Value of $80 Straddle

Days to Option Expiration

Price

of XYz 75 60 45 30 15

$95 16 5/8 16 1/4 157/8 151/2 156 1/4
90 121/4 11 3/4 111/4 103/4 101/4
85 9 81/4 71/2 6 5/8 51/2
80 71/4 61/2 51/2 41/2 31/4
75 71/2 7 6 3/8 53/4 51/4
70 105/8 101/2 101/4 10 10

65 151/8 151/8 16 15 15
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would much rather see XYZ continue to rally. Of course, another
S-point rise in XYZ increases the value of the straddle to twice its
purchase price, but the position is also susceptible to a pull-back of part
of the move. ,

Buying a straddle close to expiration does not solve the time decay
problem. As expiration approaches, there is less time for the underlying
to make a move. If the expected volatility of the XYZ has not changed,
the $3 1/4 cost for the 15-day straddle accurately reflects this.

Before rushing to buy this straddle close to expiration ask yourself,
“Do I think that XYZ will be above $83 1/4 or below $76 3/4 in 15
days?”’

Which Stocks?

One might conclude that the long straddle is best for stocks that show a
tendency to make larger moves. However, it may not be wise to base
one’s choice solely on that basis. As you have seen numerous times, the
expected movement in a stock affects option premiums directly via a
higher volatility number in the pricing model.

The XYZ $80 straddle in the example had an $8 total premium. If
XYZ were a more volatile stock, the premiums of the call and put would
be higher. This effect increases the upside break-even point and lowers
the downside break-even point by the amount of the additional premium
paid. At expiration, XYZ will need to have moved farther for the strad-
dle to be profitable.

LONG STRANGLE

The long strangle is very similar to the long straddle. Like the straddle,

.it is a strategy that reflects one’s forecast of a large move in the underly-
ing in either direction. The difference between a strangle and a straddle
is that the strike prices of the call and put that make up the strangle are
not the same.

At Expiration
If the underlying is between strikes, there are two straddles and two

strangles from which to choose. Let’s say that XYZ is $57 and the 90-
day options available are:
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Option Option Price Option Option Price
$55 call $4 5/8 $60 call $21/8
$55 put $11/2 $60 put - $37/8

Two strangles can be created from these four options. One consists of
the long $60 call and the long $55 put, called the out-of-the-money
strangle. The other contains the long $55 call and the long $60 put,
called the in-the-money strangle. The profit/loss diagram of a strangle
shows that this strategy’s maximum loss occurs over the range of prices
between strike prices. In Table 4-15, you can see how the out-of-the
money strangle looks at expiration. A strangle has break-even points at
expiration of the strike price of the call plus the total premium paid and
the strike price of the put option minus the total premium paid. For the
strangle in this example, the break-even points are $51 3/8 and $63 5/8.
This is a range of plus and minus 10 percent of XYZ’s current price of
$57 (Figure 4-12).

In-the-Money or Out-of-the-Money?

The out-of-the-money strangle of the $60 call and $55 put costs $3 5/8.
By contrast, the in-the-money strangle of the $55 call and $60 put costs
$8 1/2. Quite a difference in cost, but the positions are the same! For
one, their break-even points are the same. The out-of-the-money stran-
gle has break-even points of $63 5/8 and $51 3/8. The in-the-money
strangle has break-even points of $63 1/2 (the $55 call strike plus the
$8 1/2 total premium), and $51 1/2 (the $60 put strike minus the $8 1/2

TABLE 4-15
Strangle
Price Value of Value of Value of Profit/ Loss
of XYz $55 Put $60 Call Strangle of Strangle
$45 $1,000 $ 0 $1,000 $637.50
50 500 0 500 137.50
55 0 0 0 (362.50)
60 0 0 0 (362.50)
65 0 500 500 137.50
70 0 1,000 1,000 637.50




FIGURE 4-12
Long Strangle
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Description:

Opinion:
Selection:
Profit:

Loss:
Break-even:
Time:

Comments:

Equivalencies:

Long put with strike price I; long call with strike price 1.

Uncertain-expect underlying security to move substantially, but unsure which
way.

Buy put | and call It when price of underlying security is between strike
prices.

Increases as underlying security moves in either direction.

Limited to sum of premiums paid for call and put.

Onupside = Strike price !l + Total premiums paid.

On downside = Strike price | — Total premiums paid.

Very negative—position has two long options with accelerating decay as
expiration nears.

Rarely held to expiration due to time effect. Used in anticipation of news that
might greatly effect underlying security in either direction. Costs less than
long straddle, but needs bigger move to reach break-even points.

Long 100 shares of underlying; buy put |, buy put Il. Short 100 shares of
underlying; buy call |; buy call Il. Buy call |, buy put il.

premium). If the positions are the same, they must also have the same
risk. The maximum loss of the out-of-the-money strangle is $3 5/8: the
maximum loss of its counterpart is $3 1/2.

Why is the risk of the in-the-money strangle only $3 1/2 if it costs
$8 1/2? If XYZ is somewhere between $55 and $60, at expiration, the
sum of the values of the put and call are $5. For instance, XYZ is $58 at
expiration. The $55 call would be $3, and the $60 put is $2. At $56, the
call is $1, and the put is $4. Since the sum of the call and put premium
will always be $5, the $8 1/2 premium paid for the strangle can only
decrease by $3 1/2. This is the risk of the in-the-money strangle.
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Strangle or Straddle?

A strangle of an out-of-the-money call and put costs less than the strad-
dle of the at-the-money call and put. As with any long option position,
loss is limited to the premium paid for the options. Do not consider
buying a strangle in favor of a straddle just because the initial invest-
ment is lower. The strangle can cost less, but it is vulnerable to losses
over a wider range of prices than the straddle. The straddle only suffers
complete loss of the premium paid if the underlying lands at the strike
price. Absolute dollar risk should not be the only deciding factor.

Now compare the strangle with the two straddles available. The
two straddles are the $55 call and put, and the $60 call and put. The $55
straddle costs $6 1/8 and has break-even points of $61 1/8 and $48 7/8 at
expiration. The $60 straddle costs $6 and has break-even points of 66
and 54 at expiration. The strangle costs $3 5/8 and has break-even
points of $63 5/8 and $51 3/8.

FIGURE 4-13
Comparison of Straddles and Strangle
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Which is the best of the three? When a stock is between strike
prices, such as $57 in our example, the strangle creates a position which
balances the profit potential from a movement of the underlying in
either direction. The break-even points of the strangle are 6 5/8 points
above and 5 5/8 points below the current price. Neither of the straddles
does this. The break-even points of the $55 straddle are 4 1/8 points
above and 8 1/8 points below XYZ’s current price; the $60 straddle, 9
points above and 3 points below. All three positions are presented in
Figure 4-13.

What if XYZ were $55? The 90-day options might be priced as
follows:

Option Price Option Price Option Price
$50 call $6 3/4 $55 call $33/8 $60 call $13/8
$50 put $ 5/8 $55 put $21/4 $60 put $51/8
FIGURE 4-14

Buy One Straddle or Three Strangles?
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Now the $55 straddle is $5 5/8 with break-even points of $60 5/8 and $49
3/8. The $50 to $60 strangle is $2 with break-evens of $62 and $48.

Which is better? Only investors can make that decision. Do they
put more emphasis on break-even analysis, absolute dollar risk, or lev-
erage? In terms of leverage, investors can establish three $50 to $60
strangles for almost the same dollar risk as one straddle. The strangles
will be a position with six long options (three calls and puts) versus the
straddle’s two (one call and put). If XYZ makes a big move, the three
strangles are much more profitable than the one straddle. However,
there is one very important trade-off: the entire premium paid for the
strangles is lost if XYZ is between the strike prices of the options. The
straddle only suffers total loss of the premium paid at the singular point
of the strike price. This is a very aggressive and speculative way to
compare strangles to straddles. Figure 4-14 shows why this type of
comparison can be so dangerous.

SHORT BUTTERFLY

The butterfly, so named because of the ‘‘wings’ in its profit/loss dia-
gram, is a four-option position. That is, the common short butterfly is
created from the purchase of two calls of the same strike price and the
sale of one each of the closest in-the-money and out-of-the-money call
options.

Assume XYZ is at $55. Use these 90-day option prices from the
long strangle discussion.

Option Price Option Price Option Price
$50 call $6 3/4 $55 call $33/8 $60 call $13/8
$50 put $ 5/8 $55 put $21/4 $60 put $51/8

The short butterfly is:

Short 1 $50 call $6 3/4
Long 2 $55 calls (63/4) (2x33/8)
Short 1 $60 call 13/8

Net credit $13/8
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At Expiration

The $1 3/8 credit, the maximum profit of this strategy, is achieved if
XYZ is above $60 or below $50 at expiration. Below $50, all of the
options expire worthless, and the investor keeps the entire net premium
received. Above $60, the total value of the two long $55 calls are the
same as the total value for the short $50 and $60 calls. For example, at
$65, the long $55s are $10 each, for a total of $20. The short $50 is $15
and the short $60 is $5, for a total of $20. The break-even prices for the
butterfly are the strike price of the short in-the-money call plus the
credit received, and the short out-of-the-money call minus the credit
received (Figure 4-15).

FIGURE 4-15
Short Butterfly
Description: Sell 1 of each call with strike price | and IIi; buy 2 calls with strike price II.
i ]
Opinion: Uncertain-expect underlying security to be below | or above lil at expiration.
Selection: Use when price of underlying security is near strike price il.
Profit: Net amount of premium received from sales and purchases if underlying
below | or above |lI at expiration.
Loss: Limited to value of short spread, strike price Il — strike price |, less initial credit
if underlying at strike price Il at expiration.
Break-even: Onupside = Strike price lll — Net premium received.
On downside = Strike price | + Net premium received.
Time: Mixed—most dramatic in last month. -
Comments: Cheaper than straddie or strangle because of sold options. Profits truncated

at strikes | and lll. Done mostly by arbitrageurs to take advantage of pricing
relationship among four options. Rarely done by public.
Equivalencies: Use all puts.
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The maximum loss occurs at the strike price of the long options, the
middle strike. At this price, the investor has a position that is short two
options, one worth 5 points and another that is worthless. Unfortu-
nately, the two that were purchased are also worthless. The maximum
loss, then, is the value of the in-the-money short option minus the credit
collected. In this example it is $3 5/8 ($5 — $1 3/8).

1 Butterfly = 2 Spi'eads

A short butterfly is a strategy that combines two spreads: a bullish long
and a bearish short. This description confirms the limited profit, limited
loss of this technique. Spreads were discussed earlier in the chapter.
They were described as having both limited profit and limited loss. As a
combination of spreads, the butterfly retains these characteristics.

If you break down the example into its spread components, the
$1 3/8 credit also results. The $50 to $55 call spread is sold for a $3 3/8
point credit. The $55 to $60 call spread is bought for a $2 point debit.
Above $60, each spread is worth its full value, in this example 5 points.
Because the strategy is composed of one short spread and one long
spread, the 5 point value of the short spread is counteracted by the 5
point asset in the long spread leaving the $1 3/8 credit as profit.

When to Use

There is no good reason for the public investor to use this strategy. The
short butterfly is mostly used by professional traders to exploit mispric-
ings among options. It is rarely done in the public domain.

Here’s why. The short butterfly loses money if the underlying stays
about where it is—assuming the long options are at-the-money. It loses
less as the underlying moves away from the middle strike. The short
butterfly looks like the long straddle at prices around the middle strike,
and, based on this comparison, it appears that the short butterfly should
be used when the investor expects the underlying to be somewhere
other than the middle strike price at expiration. The $55 straddle costs
$5 5/8. The short butterfly has a maximum loss of $3 5/8 at $55. The
butterfly looks better at these prices.

On the other hand, the failure of the short butterfly is its inability to
provide additional profit should the underlying make a substantial
move. The long straddle has the potential for very large profits if the
underlying moves well beyond a break-even point. The maximum profit
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of the butterfly, $1 3/8, is reached very close to the break-even points.
The short butterfly hedges away too much of the profit that can be made
from a move in the underlying away from the middle strike.

SHORT CONDOR

The short condor is a variation of the short butterfly. It also requires
four options and is the combination of a short and a long spread. The
difference is that the strike prices of the long options are separated. The
name ccondor comes from the larger ‘‘wingspan’’ of the profit/loss dia-
gram, which distinguishes it from the butterfly (Figure 4-16).

FIGURE 4-16
Short Condor
Description: Buy calls with strike prices Il and Ill. Sell calls with strike prices | and IV.
| v
Opinion: Uncertain—expect underlying security to be below | or above [V at expiration.
Selection: Use when the price of underlying security is between strike prices Hl and lIl.
Profit: Net premium received from sales and purchases if underlying security is
below | or above IV at expiration.
Loss: Limited to value of short spread, Strike price If — Strike price |, less initial
credit if underlying between strike prices {i and 1ll at expiration.
Break-even: Onupside = Strike price IV — Net premium received.
On downside = Strike price | + Net premium received.
Time: Mixed—most dramatic in last month.
Comments: Cheaper than straddle or strangle because of sold options. Profits truncated

at strikes | and V. Done mostly by arbitrageurs to take advantage of pricing
relationship among four options. Rarely done by public.
Equivalencies: Use all puts.
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An example of a short condor position would be:

Short 1 XYZ $85 call: $9 7/8
Long 1 XYZ $90 call: 6 1/2
Long 1 XYZ $95 call: 4
Short 1 XYZ $100 call: 2 1/4

These are 90-day option prices when XYZ is $92. The net credit of these
four transactions is $1 5/8. As with the short butterfly, it is also the
maximum profit if XYZ is above $100 or below $85 at expiration. The
short call spread in this example is $85 to $90; the long spread is $95 to
$100. The break-even prices for the condor are the strike price of the
short in-the-money call plus the credit received, $86 5/8, and the short
out-of-the-money call minus the credit received, $98 3/8.

The short condor suffers its maximum loss over the range of prices
between the two long call strike prices. For the short butterfly, it is a
single price. Here the risk is $3 3/8—the S points the short $85-$90 call
spread will be worth between $90 and $95 minus the maximum $1 5/8
potential profit. Above $95 at expiration, the $95 call gains in value.
This gain is unchecked by the short $100 call until XYZ goes above
$100.

The short condor, with a distance between the long strikes, can be
compared to the strangle. The $90 put is $2 7/8, so the $90 put, $95 call
strangle costs $6 7/8. Break-even points are $83 1/8 and $101 7/8. The $6
7/8 is lost between $90 and $95. The conclusion reached is that the
premium saved by establishing a short condor may not be worth the
limited profit potential of the position. Indeed, one could say that the
short condor is a strangle that has had its wings clipped!

SHORT STRADDLE

The short straddle earns very large profits in a neutral market. No other
option strategy is so profitable. Of course, using this technique means
very unique and substantial risks if the market does not remain neutral.

A short straddle consists of a short call and a short put of the same
strike price. XYZ is at $80. The 90-day $80 call is $4 3/4; the 90-day put
is $3 1/4. The $80 straddle can be sold for $8 ($800 per straddle). In
Table 4-16, there is a profit/loss picture. The only difference between
the short and the long straddles is that the profits have been changed to
losses and vice versa.
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TABLE 4-16
Short Straddle

Price Short Short Total Value Profit/(Loss)
of XYZ $80 Call $80 Put of Straddle on Straddle
$65 $ 0 $1,500 $1,500 $(700)

70 0 1,000 1,000 (200)

75 0 500 500 300

80 0 0 0 800

85 500 0 500 300

90 1,000 0 1,000 (200)

95 1,500 0 1,500 (700)

The graph of the short straddle is the inverted V shape profit/loss
profile of the short straddle appearing to straddle the strike price (Figure
4-17). ‘

Maximum profit is the total premium received; however, there is
only one price where this maximum profit is realized—the strike price
of the sold options. If the underlying is anywhere other than the strike
price, but still within the break-even points, there is a profit, but it is
smaller. Outside the break-even points, the potential loss in this strat-
egy is unlimited. The straddle seller has given the potential for unlimited
profits to the buyer.

The break-even prices at expiration are the strike price of the op-
tions sold plus and minus the total premium received.

Motivation

Before options, there was no way for an investor to profit directly from
correctly forecasting a narrowly trading market. The only way to im-
prove investment performance was to allocate assets properly. How-
ever, asset allocation provides only relative opportunity profit by maxi-
mizing investment in sectors that are outperforming and minimizing
investment in those underperforming. Without options, there is no way
to make money. The short straddle and the three strategies that follow
are designed to be profitable when very little happens.

The seller of a straddle expects (needs) the underlying to move in a
narrow range around the strike price. In this example, the break-even
points are $72 ($80 strike price minus $8 credit) and $88 ($80 strike price
plus $8 credit), the same as for the long straddle, some 10 percent away
from the current price.
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FIGURE 4-17
Short Straddle

Description: Sell call with strike price I; selt put with strike price .

Opinion: Neutral-underlying security will not move substantially in either direction.

Selection: Sell call and put with same strike price | when price of underlying security is
near strike price 1.

Profit: Limited to sum of premiums received for call and put.

Loss: Increases as underlying security moves in either direction.

Break-even: On upside = Strike price | + Premiums received.
On downside = Strike price | — Premiums received.

Time: Very positive-position has two short options experiencing accelerating decay
as expiration nears.

Comments: Expecting very ordinary moves in underlying security, within range of
break-even points. Great when it works, very large losses when it doesn't.

Equivalencies: Long 100 shares of underlying, short two calls strike price I. Short 100

shares of underlying, short two puts strike price .

The investor should select this straddle position only if he expects
XYZ to trade within plus-or-minus 10 percent of $80 over the next 90
days. Many investors continually forget that selection of the proper
option strategy must address the expected price movement of the un-
derlying over time and the consequences of unexpected outcomes. The
short straddle is a strategy that could have serious financial results if the
underlying moves substantially away from the strike price, e.g., as a
result of a takeover bid or a dividend cut.

Time Decay

Say that the straddle sold at $8. If XYZ were to remain at $80, the
straddle would drop to $6 1/2 in 30 days. After another 30 days, the
straddle decays to $4 5/8. The overall decay is 42 percent. Time is the
best friend of all short option strategies!
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Risks and Capital Management

The short straddle assumes all the risk of long stock at prices below the
downside break-even point at expiration and all the risk of a short
position in the stock for prices above the upside break-even point. In
effect, the position gets ‘‘longer’’ as prices go down, and ‘‘shorter’’ as
prices go up! In more technical terms, as the underlying moves lower,
the delta of the put approaches —1; as the underlying moves higher, the
call delta approaches +1.

The possibility of extensive losses cannot be overemphasized.
Short straddles and strangles are very attractive techniques. They
beckon the investor with the lure of ‘‘free money.’’ After all, these
strategies require only a margin deposit, which can very often be satis-
fied with the loan value of securities in the investor’s account. This loan
value can be used over and over again producing very large returns.
This reasoning often results in investors using too much of that loan
value in naked option strategies.

Consequences of this type of capital management can be disas-
trous. It only takes the sale of one ill-timed, short position for the
investor to feel the full force of his error. The lack of additional margin
to support the increasing requirement can force him to close some or all
of the position early. As described earlier, the loss from buying back a
short option could eliminate much, if not all, of not only the profits of
previous successful positions, but the investor’s capital as well.

Capital Required

Since this strategy has naked options, it needs to be supported by an
initial margin deposit that is based on the current requirements. This
can be higher than the exchange minimums, and your brokerage firm
can impose additional criteria. However, since a short straddle can only
be unprofitable on one side of the trade (i.e., the underlying is either
going up or going down), the requirement will only be the greater of the
put or call margin plus the premium of the other side.

SHORT STRANGLE
The goal of the short strangle is to profit from movement in the underly-

ing security over a range of prices. These price limits are defined by the
strike prices of the options sold—one call and one put per strangle.
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FIGURE 4-18
Short Strangle

Description: Sell put with strike price I; sell call with strike price Il.

Opinion: Neutral-underlying security will not move substantially in either direction.

Selection: Sell put with strike price | and call with strike price Il when the price of
underlying security is between strike prices.

Profit: Limited to sum of premiums received for call and put.

Loss: Increases as underlying security moves in either direction.

Break-even: Onupside = Strike price Il + Premiums received.
On downside = Strike price | ~ Premiums received.

Time: Very positive-position has two short options experiencing accelerating decay
as expiration nears.

Comments: Expecting very ordinary moves in underlying security, within range of
break-even points. Wonderful when it works: very large losses when it doesn't.

Equivalencies: Long 100 shares of underlying; short one call with strike price |, one with strike
price Il. Short 100 shares underlying, short one put with strike price |; one with
strike price .

Unlike the short straddle, the strike prices of the call and put are differ-
ent. For example, XYZ is $57 and the 90-day options are:

Option Option Price Option Option Price
$55 call $45/8 $60 call $21/8
$55 put $11/2 $60 put $37/8

The out-of-the-money strangle, made up of the $55 put and the $60 call,
brings in $3 5/8 in total premium. Break-even points at expiration are
$63 5/8 and $51 3/8. These prices are 10 percent above and 9.8 percent
below the current price. When the underlying is between strike prices,
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the strangle more accurately reflects the investor’s neutral opinion (Fig-

ure 4-18).

Other comparisons between the short straddle and short strangle

are.

1. The short strangle usually brings in less premium because it is
most often done with out-of-the-money options.
2. The maximum profit is achieved if the underlying is between the
strike prices at expiration. For the straddle, it is at a singular

price.

3. As with the short straddle, the short strangle is exposed to un-
limited losses if the underlying makes a substantial move to the
upside or the downside. The position gets longer as the underly-
ing goes lower and gets shorter as it goes higher.

A sensible alternative is to start with some protection in place when
the position is established. This is examined in the next two sections.

LONG BUTTERFLY

A long butterfly is the sale of two at-the-money calls and the purchase of
an out- and an in-the-money call. Recall that the short butterfly was
described as the combination of two spreads that limited the profit and
loss of the position. The same is true for the long butterfly. The differ-
ence is that the spreads are reversed. Instead of the middle strike being

the long calls, they are the short calls.

XYZ is at $85; the 60-day option prices are:

Option Price Option Price Option Price
$80 cali $71/4 $85 call $4 $90 call $2
$80 put $11/8 $85 put $2 3/4 $90 put $5 3/4
The long butterfly is:

Long 1 $80 call $7 1/4

Short 2 $85 calls 8 2 x $4)

Long 1 $90 call 2

Net debit $11/4
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The net debit is the maximum loss of this position if XYZ is below $80 or
above $90 at expiration. Below $80, all options expire worthless. Above
$90, the long $80 to $85 spread is worth 5 points; so is the short $85 to
$90 spread. The values cancel each other out, resulting in the 1 1/4 loss
of the initial investment.

Profit, maximized at $85, is 3 3/4. At this price, the $80 call is worth
5 points, and all the other options expire worthless.

Break-even points for the long butterfly are the lowest strike price
plus the initial debit and the highest strike price less the initial debit. In
this example, these prices are $88 3/4 and $81 1/4 respectively (Figure
4-19).

FIGURE 4-19
Long Butterfly

Description: Buy 1 of each call with strike price | and Ill; sell 2 calls with strike price Ii.

Opinion: Neutral-underlying security will not be beyond break-even prices at
expiration.

Selection: Use when price of underlying security is near strike price Il

Profit: Value of long spread minus net premium paid from sales and purchases if
underlying security is at strike price Il at expiration.

Loss: Limited to net premium paid if underlying security is beyond strike price I or Il
at expiration.

Break-even: Onupside = Strike price Il — Net premium paid.
On downside = Strike price | + Net premium paid.

Time: Mixed-most dramatic in last month.

Comments: Good hedged neutral position. Limits losses if wrong. Because of last month's

decay, you should hoid to expiration. Less profit potential than short straddle.
Equivalencies: Use all puts.
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Motivation

The long butterfly is used by the investor who wants to profit from a
forecast of a narrow trading range for the underlying but is unwilling to
accept the risk of unlimited losses that comes with the sale of either a
straddle or strangle.

The long butterfly, then, can be an attractive alternative to the short
straddle. First, though, one might ask, ‘‘How can a butterfly spread of
call options be compared to a straddle composed of a call and a put?”’
The answer is something that the investor using options should always
remember when analyzing and deciding among strategies: ‘‘Place the
emphasis on the risk-reward implications of the strategies!”’ Options
can be combined in many different ways to achieve similar results. Put-
call parity shows why this is true.

The $85 straddle can be sold for $6 3/4 ($675), the sum of the call
and put premiums. This is 3 points more premium than the maximum
profit of the butterfly. Instead of selling one straddle for $6 3/4, the
investor can buy two butterfly spreads for a total investment of $2 1/2.
The $1 1/4 outlay per butterfly is the maximum loss. The maximum
profit is $750 ($3 3/4 per butterfly), $75 more than the single straddle.

Break-even points for the straddle are $91 3/4 and $78 1/4. For the
butterflies, they are $88 3/4 and $81 1/4. The performance difference is
evident in Figure 4-20. One straddle is being compared to two butter-
flies. Therefore, the profit from the butterflies declines twice as fast. In
the diagram, the slopes of the lines from the point of maximum profit
demonstrate this effect. The long butterfly can be an effective neutral
strategy especially for those who would find the excessive losses possi-
ble with short straddles hard to accept. The trade-off is the increased
speed at which the butterfly achieves its maximum loss.

The Directional Butterfly

The long butterfly has a unique and interesting application for the inves-
tor with a directional bias. A long butterfly that can be placed entirely
out-of-the-money can be very profitable if the underlying moves ‘‘into’’
the profit range of the position. XYZ is $105 and 90-day options are:

$110 call: $3 1/2

$115 call: $1 7/8
$120 call: $1
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FIGURE 4-20
Comparison of Two Long Butterfly Spreads to Short Straddle
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The butterfly of a long $110, long $120, and short two $115 calls costs
$3/4. That is an investment of $75, excluding commissions. If XYZ
closes at $115 on expiration Friday, the butterfly is worth its maximum
value of 5 points, a 4-to-1 profit. The break-even points are $110 3/4 and
$119 1/4.

The caveat is that the investor selecting this type of position cannot
be too bullish. Profits will decline between $115 and $119 1/4, and the
$3/4 is lost if XYZ is above $120 at expiration. This might be acceptable
to the investor with a specific target price and the time frame in mind.

This long butterfly has a very low cost of entry—lower than any of
the individual calls or spreads. It is the epitome of the power of options:

Options allow the investor to maximize his participation in outcomes he
considers most likely by creating positions that minimize or eliminate
participation or create losses for outcomes he considers less likely.
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LONG CONDOR

We need not elaborate on the long condor. It has the same risk-reward
characteristics as the long butterfly except for the separation of the
strike prices of the sold options (Figure 4-21).

Because of the long distance between the two long options, perhaps
15 points or more, the long condor is more effective when used with
higher-priced securities. For instance, the long condor on a $52 stock
could be the long $45 call, short the $50 and $55 calls, and long the $60
call. This 60-day condor would cost $3 1/4 and have only $1 3/4 points
potential profit. The 60-day long condor for an $82 stock—Ilong $75 call,

FIGURE 4-21

Long Condor

Description: Sell calis with strike prices Il and 1Il; buy calls with strike prices | and IV.

1 v

Opinion: Neutral-underlying security will not be beyond break-even prices at expiration.

Selection: Use when price of underlying security is between strike prices.

Profit: Value of long spread minus net premium paid from sales and purchases if
underlying security is between strike prices Il and 1] at expiration.

Loss: Limited to net premium paid if underlying security is above strike price IV or
below strike price | at expiration.

Break-even: Onupside = Strike price IV — Net premium paid.
On downside = Strike price | + Net premium paid.

Time: Mixed-most dramatic in last month.

Comments: Good hedged neutral position. Limits losses if you're wrong. Because of last
month’s decay, you should hold to expiration. Less profit potential than short
strangle.

Equivalencies: Use all puts.
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short $80 and $85 calls, long $90 call—would cost $2 3/8 and have 2 5/8

points potential profit. Individual 60-day option prices could be:

XYZ at $52 Position XYZ at $82
$45 call $7 3/4 Long $75 call $8 3/4
50 call 35/8 Short 80 call 5
55 call 13/16 Short 85 call 21/2
60 call 5/16 Long 90 cali 11/8
Cost: $31/4 Cost: $23/8

The difference in profitability comes not from the absolute distance
between the long options, but from the relative distance. The $45 call is
7 points or 13.5 percent below the stock price. The $75 call is also 7
points below the stock price, but is only 8.5 percent below the current
price. Again, the option market has proved that prices accurately reflect
options’ relation to the price of the underlying. The seemingly better
profit/loss of the long condor on the $82 stock comes at the expense of

bringing the points of maximum loss closer to the current price.



CHAPTER 5

NEW PRODUCT STRATEGIES

Chapter 4 described and analyzed the most common option strategies:
under what market conditions they best perform, potential profits, ex-
tent of risk taken, and how the passage of time affects their profitability.
This fifth chapter describes how some of the risk/reward profiles of
Chapter 4 can be replicated using some of the products that have been
created and listed over the past few years: LEAPS®, CAPS®, End-of-
Quarter, and FLEX™ options.

These new products merit attention because they are more than the
results of brainstorming sessions by rocket scientists; these products
can be useful to investors for implementing various strategies. For in-
stance, CAPS® options enable investors to enter into positions that
normally require two securities to be transacted with a simple buy or
sell order. This presents two clear advantages:

1. The investor does not have to buy or sell one security, and
following confirmation that the first trade has been executed,
sell/buy the second security.

2. In real life trading, where commissions can have a substantial
impact on the profitability of a trade, buying or selling an index
CAPS® can substantially reduce the transaction costs vis-a-vis
establishing an equivalent position in index options.

It should not be concluded that CAPS® options are nothing but a
way to trade index options with lower commissions. Some features of
CAPS® differentiate them from index options, and these differences will
be highlighted in a later section.

LEAPS®

In the consumer goods business, LEAPS® (Long-term Equity AnticiPa-
tion Securities) would not be classified as a new product but as a line
extension. This would be a fairly accurate assessment as LEAPS® do
not differ in any manner from regular puts and calls, except that their

141
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expiration date may be as many as 39 months away. These longer-term
options could therefore be used to enter into all of the strategies de-
scribed in Chapter 4. But does this make sense? Should all the strategies
that we used with one-, three-, and six-month options be implemented
with one- and two-year options? There is probably no easy answer to
the above questions, but the next few pages cover a few of the strategies
for which LEAPS® are most appropriate.

Before discussing strategies using LEAPS®, it is important to take
a closer look at how time, volatility, dividends, and interest rates affect
the prices of LEAPS®. One of the important points made in the funda-
mentals chapter (see page 32) is the relationship between an at-the-
money option’s time premium and the number of days to expiration. It
has already been shown that if a 30-day option has a value of $1, a 60-
day option will have an approximate value of $1 X V2 = 1.41. Extend-
ing the time decay line to longer-term options, we obtain the following
approximate values:

if tile I-month option = $1 then the 2-month option = 1 X V2 =
It::the 1-month option = $1 then the 3-month option = 1 X V3 =
Ilf t131e 1-month option = $1 then the 12-month option = 1 X V12 =
‘Ijt:zge 1-month option = $1 then the 24-month option = 1 X V24 =
éf ége 1-month option = $1 then the 36-month option = 1 X V36 =

From the above data, we can conduct the following analysis (which
assumes that all factors remain constant except the passage of time):

Shorter-Term Options LEAPS®
Value and time to expiration $1.73/3 months $6.00/36 months
Assume position is held for 1 month 12 months
New value and time to expiration $1.41/2 months $4.90/24 months
Percent decrease in option value 18.5% 18.3%

The table above shows us that a three-month at-the-money option will
lose 18.5 percent of its value after one month, all other things being
equal. A three-year at-the-money option will lose 18.3 percent of its
value after one year. It is important to understand that an at-the-money
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option will lose just over 18 percent of its value during the first third of
its life.

The difference between LEAPS® and shorter-term options is the
absolute value of ‘‘first third of its life”’. In the above example, the
shorter-term option lost 18 percent of its value in 1 month, whereas the
LEAPS® lost the same percentage over 12 months. This clearly shows
how time will erode a LEAPS® premium: proportionately no differently
than a shorter-term option, absolutely over a much longer time frame.

From the above, one may be tempted to conclude that LEAPS®
should be bought and not sold. And although LEAPS® are a natural for
some buy-side strategies, the rationale of selling them will be made in a
subsequent section.

The fundamentals chapter (Chapter 2) showed how volatility, divi-
dends, and short-term interest rates were three of the factors that
changed the theoretical values of options. These factors also affect the
prices of LEAPS®, but whereas with shorter-term options volatility was
the most prevalent of these three variables, with LEAPS® dividends
and interest rates have a more marked effect. To gauge this phenome-
non, assume the following:

Stock price = $50

Volatility = 30 percent

Strike price = $50

Annual dividend = $1.24

Short-term interest rate = 3.5 percent

From the above, we can calculate the following option values, using the
Black-Scholes option pricing model.

Value of 36-month call = $10.09
Assume volatility rises to 31%

Value of 3-month call = $3.03

Assume volatility rises to 31%

Vatue of 3-month call = $3.13 Value of 36-month call = $10.39

Percent change in call value = Percent change in call value =
+3.3% +2.97%

Assume short-term interest rates rise Assume short-term interest rates rise

to 4.0%

Value of 3-month call = $3.06

Percent change in call value =
+0.99%

Assume dividend is increased to
$1.48

Value of 3-month call = $3.00

Percent change in call value =
-0.99%

to 4.0%
Value of 36-month call = $10.37
Percent change in call value =
+2.78%

Assume dividend is increased to
$1.48

Value of 36-month call = $9.68

Percent change in call value =
—4.06%
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The effect of a change in volatility is about the same on the shorter-term
option and the LEAPS®; a 1-percent increase in expected volatility
results in a 3-percent increase in the price of both options. But changes
in interest rates and dividends have a markedly more profound effect on
the LEAPS® than on the shorter-term option. A rise of 1/2 of 1 percent
in interest rates increases the value of the short term call by about 1
percent and the value of the LEAPS® by close to 3 percent; raising the
yield of the underlying stock by 0.48 percent reduces the value of the
short-term option by 1 percent and that of the LEAPS® by 4 percent.

So although one cannot ignore volatility in the pricing and trading
of longer-term options, one must give substantially more weight to pos-
sible changes in interest rates and dividend yield.

A final note on the effects of dividends and interest rates on the
pricing of LEAPS®. The dividend amount used in option pricing models
is the dividend that will be paid during the lifetime of the option. For a
short-term option, this amount can be known with relative accuracy:
most corporations have a set dividend policy, the dividends are paid on
regular quarterly dates, and market participants know when to expect
dividend increases. In other words, there are few major surprises.

But when one wants to price a longer-term option, the uncertainty
about the future flow of dividends increases. What will ABC Corpora-
tion’s dividend be three years from now? Will the dividend continue to
be increased at the same rate it has been increased in the past? Could
external events force the corporation to cut or eliminate its dividend?
And in the case of a company that currently does not pay any dividend,
could the board of directors declare an initial and subsequent regular
dividends?

The longer an option’s time to expiration, the greater the uncer-
tainty about the underlying’s future dividend flow becomes, making the
pricing of these options somewhat more complex.

The same uncertainty exists regarding short-term interest rates.
The input required by option pricing models is the short-term risk-free
rate, commonly accepted to be the Treasury-bill rate. It is easy to
determine what the risk-free rate is today, and one can make the as-
sumption that this rate will not vary greatly over the next month or two.
But what about over the next three years? Where will T bill rates be 24,
30, or 36 months from now? The same uncertainty that exists as to the
future flow of dividends presents itself as to the future level of short-
term interest rates. These factors make it somewhat more difficult to
calculate the theoretical values of longer-term options.
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One last theoretical concept that merits our attention is that of
delta. In Chapter 2, the concepts of delta and gamma were explained.
Those who have fully grasped these two concepts will quickly under-
stand that LEAPS® have lower gammas than the equivalent short-term
options. If you have not yet mastered the Greek alphabet, the next
paragraph will try to clarify these concepts.

The delta of an option is the price change in the option’s value that
can be expected for a $1 price change in the underlying stock. For
example, based on the assumptions below, a 3-month at-the-money call
will have a delta of 0.53, and a 36-month at-the-money call a delta of
0.58. This means that if the price of the underlying stock goes up $1, the
theoretical value of the 3-month call should rise by $0.53 and that of the
36-month call by $0.58. But as was seen in Chapter 2, deltas are not
static. As the calls go further in-the-money, the 3- and 36-month options
will see both of their deltas approach 1.00. The major difference is that
the delta of the 3-month option will rise to 1.00 much more rapidly than
that of the 36-month option. This can best be seen in Figure 5-1, which
graphs the deltas of a 3- and a 36-month option for various stock prices.
The assumptions made in calculating the options’ deltas are:

Strike price = $50

Annual dividend = $1.24

Volatility = 30 percent

Short-term interest rates = 3.5 percent

Figure 5-1 is important in understanding how the value of a long-
term option will behave as the price of the underlying fluctuates. As a
call goes in-the-money, its delta will rise more slowly than that of a
comparable short-term option. Buyers and writers of long-term call
options should be fully aware of this phenomenon and should anticipate
the smaller price changes associated with LEAPS®.

The above discussion focused on the deltas of shorter- and longer-
term call options. The same conclusions can be drawn regarding
shorter- and longer-term put options. As the price of the underlying
stock declines, the delta of a longer-term put option can be expected to
increase less rapidly than that of the equivalent shorter-term put.

We asked earlier if all option strategies could be initiated using
LEAPS®. A better question would probably have been to ask which
option strategies best lend themselves to the longer-term nature of
LEAPS®. In the following pages we give four examples of LEAPS®
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FIGURE 5-1
Deltas of 3- and 36-Month Call Options
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applications. These in no way represent the best LEAPS® strategies or
the only appropriate ones. They are intended to show how flexible
longer-term options can be, and this brief inventory should by no means
be considered exhaustive.

Buying Calls as an Alternative to Using Margin

In order to leverage a stock purchase, certain investors buy shares on
margin, that is, they put up only a fraction of the full value of the stock
purchased and borrow the balance of the required funds from their
broker. Current margin regulations permit an investor to borrow up to
50 percent of the market value of the purchased securities. To under-
stand why an investor would want to borrow part of the purchase price
of an equity position, compare the returns obtained by the following two
investors: investor A buys 200 shares of XYZ Corp. at $50 and pays the
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TABLE 5-1
Investor A Investor B
Value of Return on Value of Return on

Price of 200 Investment 400 Financing Investment
XYZ Corp. Shares Profit (%) Shares Cost Profit (%)
$50 $10,000 $ O 0% $20,000 $(100) $ (100) -1%

52 10,400 400 4 20,800 (100) 700 7

54 10,800 800 8 21,600 (100) 1,500 15

56 11,200 1,200 12 22,400 (100) 2,300 23

58 11,600 1,600 16 23,000 (100) 3,100 31

60 12,000 2,000 20 24,000 (100) 3,900 39

full cost of $10,000. He holds the stock for a three-month period, and
then resells it. Investor B buys 400 shares of XYZ Corp. at $50, puts up
$10,000 and borrows an additional $10,000 from his broker. His cost of
funds is 4 percent per annum, and he also resells the stock after three
months.

Table 5-1 gives the profits and returns on funds invested for both
investors when the price of XYZ Corp. remains unchanged or ad-
vances. As can be clearly seen, for all stock prices above $50, investor
B’s return as a percent of funds invested is greater than investor A’s.
This is the attraction of leverage.

But, as many have found out at their own expense, leverage works
both ways. Table 5-2 gives the returns on investment for the investors
when the price of XYZ Corp., contrary to their expectations, declines.

Does Table 5-2 mean that purchasing stocks on margin is a ‘‘bad”
strategy and should not be used? No. What it means is that there is
considerable risk in using margin when purchasing stocks, and only

TABLE 5-2
Investor A Investor B
Value of Return on Value of Return on

Price of 200 Investment 400 Financing Investment
XYZ Corp. Shares Loss (%) Shares Cost Loss (%)
$50 $10,000 $ 0 0% $20,000 $(100) $ (100) -1%

48 9,600 (400) -4 19,200 (100) (900) -9

46 9,200 (800) -8 18,400 (100) (1,700) -17

44 8,800 (1,200) -12 17,600 (100) (2,500) -25

42 8,400 (1,600) -16 16,800 (100) {3,300) -33

40 8,000 (2,000) -20 16,000 (100) (4,100) —-41
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those investors who are able to sustain this amount of risk should en-
gage in leveraged purchases.

For those investors who are capable of taking on this high amount
of risk, LEAPS® offer an alternative to purchasing shares on margin.
Taking the example above, on a $50 stock, paying no dividends, with a
volatility of 30 percent, the following LEAPS® could be available:

24-month $50 call = 10
24-month $35 call = 18 3/4

An investor could replicate the purchase of 400 shares using 50 percent
margin by buying four of the 24-month $35 calls at 18 3/4. The cost of
these options would be $7,500 (400 x 18 3/4). Table 5-3 compares the
results of the LEAPS® purchase to those of buying the stock on margin.
Because the purchase of the four LEAPS® requires only $7,500 versus
the $10,000 needed to buy 400 shares on margin, it is assumed that the
LEAPS® buyer maintains $2,500 in cash, making both initial invest-
ments worth $10,000. We have also assumed that no interest is earned
on this $2,500 cash balance.

Compare the two far right-hand columns in Table 5-3. The returns
from the LEAPS® purchase and from the stock purchased on margin are
virtually the same. It is therefore possible to replicate a margin purchase
through the use of longer-term options. Two questions come to mind:
why bother with options since the above numbers do not appear to

TABLE 5-3
Return on
Investment:
Value Return on Stock
Stock LEAPS of Profit Investment  Purchased on
Price Price LEAPS Cash (Loss) (%) Margin (%)
$60 $271/2 $11,000 $2,500 $3,500 +35% 39%
58 255/8 10,250 2,500 2,750 +27 31
56 23 3/4 9,500 2,500 2,000 +20 23
54 217/8 8,750 2,500 1,250 +125 15
52 20 8,000 2,500 500 +5 7
50 18 1/4 7,300 2,500 (200) -2 -1
48 16 1/2 6,600 2,500 (900) -9 -9
46 14 3/4 5,900 2,500 (1,6000 -16 -17
44 131/8 5,250 2,500 (2,250) -225 -25
42 11 1/2 4,600 2,500 (2,900) -29 -33

40 10 4,000 2500 (3,500) -35 -41
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indicate any advantage of this strategy over the margin stock purchase,
and second, why use LEAPS® in an example where the time horizon is
three months?

Let’s first answer the latter question. The time frame in our exam-
ple was three months. But this may not have been the original time
frame of the investor when the position was initiated. Often an investor
will be bullish on a particular equity but may be unsure as to exactly
when the stock’s potential will be realized. Using LEAPS® can be the
appropriate strategy when the expected timing of an anticipated move
cannot be determined with certainty or is expected to occur over the
longer term.

Last comes the question of why LEAPS® should be considered as a
substitute to a purchase on margin. There are two differences between
using LEAPS® and buying stock on margin: interest costs and the possi-
bility of margin calls.

The buyer of LEAPS® knows exactly what his maximum outlay
will be. The longer-term options must be fully paid for initially and
represent the maximum cost until the LEAPS® expire. The investor
who purchases stocks on margin must pay interest on the funds bor-
rowed, usually on a monthly basis. The full extent of these financing
costs cannot be known initially because interest rates may fluctuate
from month to month. Second, if an investor fully margins a stock
position by borrowing the maximum 50 percent permitted, he subjects
himself to the possibility of margin calls. The amount of money a broker
will lend is based on the current value of the stock held as collateral. If
the value of the stock declines, the value of the maximum loan permit-
ted falls, and the investor must make up the shortfall by depositing
additional cash or marketable securities. This is known as a margin call
and can be as much a psychological strain as it is a financial one. The
LEAPS® buyer does not risk an eventual margin call.

One last point that can be made in favor of LEAPS®: they permit
the investor to adjust the amount of leverage desired over a wider range.
By purchasing stock on margin, the investor’s margin requirement can
range from 100 percent (purchasing stock on a full cash basis) to 50
percent (borrowing the maximum allowed from a broker). LEAPS® can
further reduce the margin required; in our example the 35 LEAPS® calls
were purchased for 18 3/4 or 37.5 percent of the stock price. Of course,
increasing the amount of leverage used will raise both the potential
returns and the risk assumed. It is for each individual investor to deter-
mine the amount of risk they are willing to take on.
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Covered Writing

At first glance, using LEAPS® for covered writing may appear coun-
terintuitive. Time decay is slowest for longer-term options. So why
would one write LEAPS®, which will, when first sold, show very little
time erosion? Consider the following example.

Stock price = $52
3-month 55 strike call = $2

Dividend = none
24-month 55 strike call = $9

Ignoring the impact of commissions, covered writes using the above
stock and options give us the following potential returns.

3-Month Call 24-Month Call
Return if stock unchanged (annualized) 16.0% 10.5%
Return if calls assigned (annualized) 40.0% 14.0%

The three-month call shows higher annualized returns both for a static
stock price and for when the investor is assigned. Once again we ask,
what can be the justification for using LEAPS® in a covered write?
The short-term option has potential annualized returns of 16 per-
cent (stock static) and 40 percent (calls assigned). But these potential
returns are only for a three-month period and represent actual returns of
4 percent (static) and 10 percent (assigned). What happens after this
initial three-month period? Assuming that the stock is unchanged, the
investor would have to sell another three-month call with a strike price
of 55 at $2 to generate the same return over the next three months.
There is obviously no guarantee that the investor will be able to sell a
second three-month call option for $2. Maybe option prices will be
lower because of lower anticipated volatility. Maybe the price of the
stock will have moved down a point or two depressing the call premium.
Of course other factors in the marketplace could mean that after
three months the investor would be in a position to sell a second three-
month call at a price higher than the initial one at $2. But the fact
remains that the short-term covered write has a risk. We may want to
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call this reinvestment risk, roll-over risk, or premium risk; the name is
of little importance. The risk is real.

The investor using LEAPS® to establish a covered write reduces
this investment risk. He has written a $9 option and locked in his poten-
tial static and called returns for the next 24 months. Covered writes
using LEAPS® should appeal to more conservative investors whose
prime focus is consistency of returns.

Here is another example of how LEAPS® can be used to initiate a
covered write. Assume a $52 stock price, no dividends, and a 30 percent
volatility; the following options could then be listed:

3-Month Calls 24-Month Calls
Strike = 55 $2 $9
Strike = 65 $ 5/16 $55/8
Strike = 75 $ 116 $35/8

An investor could be reluctant to sell either the 3-month or 24-
month option struck at 55 because she believes the stock will rally to a
higher price. On the other hand, she would not hesitate to sell a 65 or a
75 call whose strike prices are closer to her fundamental target price. In
this situation, selling a three-month option makes little economic sense:
the premium is so low that selling this option would not produce a
significant dollar amount in absolute terms.

This example illustrates another advantage of LEAPS®: the possi-
bility of selecting strike prices that are meaningful to the investor and
still maintain the economic viability of the trade.

Although no covered write should be initiated by purchasing a
stock on which the investor does not have a favorable fundamental
opinion, this point needs to be emphasized when using LEAPS® as part
of a covered write. In the above examples, the investors are entering
into a two-year strategy. They should have a fundamental opinion that
is favorable over the next two years. Finally, it should be noted that
these long-term covered writes do not bind the investor for the full two-
year period. Should the investors’ opinions on the stock change to such
an extent that they no longer wish to hold these stocks as part of their
portfolios, the covered write can be completely unwound by repurchas-
ing the written option and selling the stock.
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Purchasing Long-Term Insurance

Using put options to insure equity holdings is certainly not a novel
proposition. Using LEAPS® put options to insure stocks addresses two
of the concerns investors have when purchasing short-term put options:
the timing decision and the annualized cost.

More than one investor has forecasted a marked decline in the price
of a stock and seen that same stock head south shortly after his put
options expired. By purchasing LEAPS®, the element of timing, so
crucial when buying and selling shorter-term options, becomes less crit-
ical. And if the anticipated correction does not materialize, there is no
need to hold the put options until expiration; there is a secondary mar-
ket where they can be resold once one’s opinion has reverted back to
bullish.

One of the most often heard arguments against purchasing puts as
insurance is the relatively high cost of the options on an annualized
basis. Let’s look at an example with the following assumptions:

Stock price = $52
Volatility = 30 percent
Strike price = 50

Interest rates = 3.5 percent
Dividend = none

Using a standard option pricing model, we get the following values:

Annualized
Premium as Premium as
Time to Expiration Option % of % of
(Months) Premium Stock Price Stock Price
1 7/8 1.75% 21%
2 11/2 3.00 18
3 2 4.00 16
6 3 6.00 12
12 41/4 8.50 8.5
24 57/8 11.75 59
36 67/8 13.75 4.6

The investor who insures his holdings for a three-month period, for
example, must pay an option premium equal to 4 percent of the stock
price, or an annualized cost of insuring of 16 percent. For too many



Chapter 5 New Product Strategies 153

investors this cost appears prohibitive. But, as the table clearly demon-
strates, the annualized cost of insuring holdings diminishes the longer
the term to expiration.

What if an investor does not need insurance for the longer term but
is only concerned about a correction over, say, the next six months. It
may still make sense for an investor to purchase LEAPS® as insurance,
hold them over the term desired, and resell them if the anticipated
correction does not materialize.

For example, consider a portfolio manager who expects the price of
a stock to move down over the next six months but is not willing or able
to sell this stock. The first solution that comes to mind is that he should
purchase a six-month put at $3. But he could also purchase a 12-month
put at 4 1/4 and hold it for a 6-month period.

In six months, if the stock is unchanged he can resell the longer-
term option, which would then still have six months to go before expira-
tion. Assuming other factors remain the same, he could resell this op-
tion at 3, for a net cost of insuring his position of 1 1/4. Had he
purchased the six-month option and the stock remained unchanged, his
insurance cost would have been $3.

Of course this lower cost of insurance does have a flip side: if the
price of the stock declines, the protection offered by the put option will
be lower since its initial cost was higher. So the lower cost of insuring
through the purchase of the 12-month put option resulted in a reduction
in coverage offered by this option.

The preceeding example demonstrated how longer-term options
can reduce the annualized cost of insurance. Is this true for all options?
It must be pointed out that the option used was close to the money: the
option had a strike price of 50 when the stock price was 52. What if the
manager had only been looking for ‘‘disaster’” insurance and only
wanted to protect against a major downdraft in the stock price? What if
a $45 strike price had been more suited to his needs? Consider the
table at the top of the next page for a $45 strike price when the stock is
at $52.

The annualized premium column is quite revealing. As time to
expiration increases, the annualized cost of insurance at first increases
and then decreases. A 2-month and a 24-month option have very similar
annualized costs. The one-month option has the lowest annualized cost,
although the low premium level is the one that would be most affected
by the bid-ask spread.

The preceding discussion offers no panacea to the investor looking
to insure certain holdings. What it reveals are the numerous possibilities
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Annualized
Premium as Premium as
Time to Expiration Option % of , % of
(Months) Premium Stock Price Stock Price
1 1/16 0.13% 1.60%
2 5/16 0.63 3.7
3 9/16 1.13 4.50
6 15/16 2.63 5.25
12 23/8 4.75 4.75
24 37/8 7.75 3.88
36 4 3/4 9.50 3.17

available based on the investor’s desired level of protection and time
frame. Before purchasing puts as insurance, an investor should create
tables similar to ones in this section to help determine which option
series best fits his current needs.

Purchasing a Collar

At times, especially in a low interest rate environment, some stock
yields may compare favorably to the yields available on short-term
money-market instruments such as Treasury bills.

An argument can then be made for purchasing such high-yielding
stocks. But then a different problem surfaces: risk of loss of principal.
Yield-oriented investors are usually risk averse and unwilling to risk
their principal. A possible solution is to insure the investment through
the purchase of put options. However, a new problem arises: puts cost
money, although as seen in the previous section, it is possible to reduce
the annualized cost of insurance through the purchase of close-to-the-
money longer-term options. But what if even this cost is considered too
high?

The cost of insurance can be further reduced if an investor is willing
to forgo the upside potential from a given point onwards. This is accom-
plished by selling a call option in addition to purchasing a put option.
This strategy is known as a collar, a hedgewrap, or a fence, and can best
be illustrated by the following example.

Stock price = $52
24-month 55 call = $7
Stock yield = 3.5%
24-month 50 put = $7
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A yield-oriented investor can purchase the above stock and at the same
time buy the two-year 50 put and write the two-year 55 call. The two
option transactions are done at the same price, so the stock price be-
comes the initial cost of the whole position.

Because the investor has purchased a 50 put, the risk on the stock
is now limited to $2. The written call reduces the upside potential to $3,
from the current $52 to the $55 strike price. What the investor has done
is capture the stock’s yield over the next two years with limited risk to
principal and limited upside potential.

Two risks of this position must be underscored: the possibility of
early exercise on the calls and the safety of the dividend.

Early assignment on calls is relatively rare but does occur more
often with higher-yielding stocks. Should the stock price rise signifi-
cantly above the $55 call strike price, it would be possible for the inves-
tor to get assigned early and see the position unwound before its full
two-year term.

Finally, if an investor is committing to this strategy for two years,
he should feel reasonably secure that the current dividend will be main-
tained or increased over this period. Fundamental research, not op-
tions, is required here.

INDEX LEAP?®

The four previous examples illustrated some of the uses of equity
LEAPS®. Also listed on the options exchanges are LEAPS® options on
various indices. These index LEAPS® are similar to the shorter-term
index options except for their further out expiration dates and the fact
that, for the most part, they trade off and settle on a long-term index
equal to one-tenth of the underlying index of the corresponding shorter-
term options.

To illustrate this last point, consider the options on the Standard &
Poor’s 100 Index (OEX). Assume that the cash OEX index is at 400.
The index underlying the longer-term S&P 100 options will therefore be
at 40 (400 + 10), and one would expect to have index LEAPS® with
strike prices of 37 1/2, 40, and 42 1/2 listed for trading. It therefore
follows that 10 OEX LEAPS® cover the same value of underlying as
one short-term OEX contract.

Index LEAPS® offer opportunities to investors looking to establish
a long-term position in the overall market or in one market sector, or
who are looking to insure their holdings for a longer period of time. All
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in all, index LEAPS® add to the multifarious alternatives made available
to both institutional and individual investors.

CAPS®

If one were asked to define CAPS® options in the briefest terms, the
most succinct formula would probably be: ‘‘packaged index bull and bear
spreads.”” As we shall see, this definition does not capture all of the
intricacies of CAPS® but certainly conveys its essence.

CAPS® are currently listed on the Standard & Poor’s 100 Index, the
Standard & Poor’s 500 Index, the Institutional Index, and the Major
Market Index. There are CAPS® calls and CAPS® puts, with the former
being akin to call spreads and the latter akin to put spreads. An illustra-
tion will best explain how CAPS® work.

Assume the Standard & Poor’s 100 Index (OEX) cash index is at
405. An investor can take a moderately bullish stance in the options
market by purchasing a three-month 400 call and by simultaneously
writing a three-month 430 call. This, as we have seen in Chapter 4, is a
bull call spread. An alternative to this bull call spread would be the 400—
430 CAPS® call. This CAPS® call is similar to the 400/430 call spread in
that its risk is limited to the initial price paid for the CAPS® and its
maximum value is 30 points. But the CAPS® differs from the call spread
as follows:

* The buyer of the CAPS® cannot exercise it prior to expiration,
whereas the investor who has purchased the 400/430 call spread
on the OEX can exercise the long leg of the spread or be assigned
on the short leg at any time.

* At expiration, the CAPS® will be automatically exercised if the
cash index closes at any level above 400. The CAPS® will settle in
cash, and the settlement value will be equal to the cash index
level minus 400 if the cash index closes at 430 or lower, or 30
points if the cash index closes above 430. In other words, the
settlement value will be equivalent to the in-the-money amount as
determined from the lower strike price of the CAPS® (i.e., 400),
up to a maximum of 30 points (i.e., the capped level reached at
430).

* The CAPS® option will be automatically exercised prior to ex-
piration if the underlying index closes at or above the option’s cap
price of 430.
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Primarily, it is the differences in when CAPS® options are exer-
cised that differentiate them from standard bull and bear spreads.
CAPS® are European type options as long as the underlying index re-
mains below the cap price on a closing basis. But once the cap price is
reached (on a closing basis), CAPS® are automatically exercised.

Based on the exercise characteristics of CAPS®, should a 400-430
CAPS® call be worth more, less, or the same as a 400/430 bull call
spread? It is possible to answer this question without taking a course in
advanced mathematics. Ask yourself the following question: when will
the CAPS® and the bull spread trade at or be worth their maximum
value?

Prior to expiration, a 400/430 bull call spread will be worth or will
trade at 30 only if the index is above 430 and there is no time value left in
the short 430 calls. This will occur only if the time to expiration is quite
short or the index has moved substantially above the 430 level.

A 400-430 CAPS®, on the other hand, will be worth its maximum
value on the first day the underlying index closes at or above 430.

A second point to keep in mind is that the index has to close above
the capped price only once for the CAPS® to reach its maximum value.
With a call spread, the index could trade above the upper strike price on
a number of occasions, but if it has moved back below that level at
expiration, the spread may be worth less than its potential maximum.

The above two arguments lead us to conclude that the odds of a
CAPS® call reaching its maximum value are greater than those of the
equivalent bull spread reaching its maximum value. This would appear
to make the CAPS® more valuable, and this is what has been observed
in the marketplace so far.

It should be noted that CAPS® are not available for all strike price
intervals listed in the equivalent index options. For example, capped
OEX options are currently listed with 30 point intervals (such as the
400-430 interval in our example) and with specific expiration months.

Strategy Equivalencies

CAPS® will let investors replicate some of the strategies explained in
the previous chapter with more ease and sometimes lower transaction
costs. The purchase or sale of a CAPS® is equivalent to two call or put
transactions; but the CAPS® is bought or sold at one price, making the
transaction somewhat more straightforward.

The equivalencies given below are subject to the different exercise
characteristics of CAPS® and index options. Investors should be aware
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of the different risks of early exercise (for index options) and of auto-
matic exercise (for CAPS®) before entering into any of these strategies.

Index Option Strategy Equivalent CAPS® Strategy
Bull call spread Long CAPS® Call
Bear call spread Short CAPS® Call
Bear put spread Long CAPS® Put
Bull put spread Short CAPS® Put

In addition to these basic spreading strategies, CAPS® can be used
to replicate more complex ones such as butterflies and condors. We
shall illustrate one such possibility, the long butterfly, but the interested
reader should, as an exercise, replicate a short butterfly and both long
and short condors using CAPS®.

A long butterfly, as was seen in the last chapter, consists of the
purchase of a call with a lower strike price, the sale of two calls with a
middle strike price, and the purchase of one call with a higher strike
price. It was also pointed out that an equivalent position used all puts.
The importance of this equivalency will become apparent shortly.

Assume an investor is looking to replicate a 370-400-430 butterfly.
The first equivalent strategy that comes to mind using call CAPS® is to
purchase the 370-400 CAPS® call, and to sell the 400-430 CAPS® call.
The problem with this position is that if the index closes above 400, the
370-400 CAPS® call will be automatically exercised, leaving the inves-
tor short the 400-430 CAPS® call. To circumvent this problem, one
must use one CAPS® call and one CAPS® put in constructing the
CAPS® butterfly. This is done by selling the 400-430 CAPS® call as
described above and also selling the 370-400 CAPS® put. Note that the
purchase of a butterfly using CAPS® is arrived at by the sale of two
CAPS®,

This CAPS® butterfly will have a pay-off diagram with the same
shape as the pay-off diagram that uses index options, although one
would expect the CAPS® butterfly to have a slightly higher profit poten-
tial. This reflects the fact that, as noted above, one expects CAPS® to
trade at a higher price level than the equivalent option spread.

This slightly higher profit potential is offset by the risk of automatic
exercise, and of the additional risk of double exercise. If an investor
constructs a 370-400-430 CAPS® butterfly, the CAPS® call would be
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automatically exercised if the index moved above 430, and the CAPS®
put would be automatically exercised on a closing index value of 370 or
lower. There is therefore a risk that half the butterfly could collapse
before expiration on a move to one of the outer strike prices.

There is a small risk that the investor will be assigned on both the
CAPS® put and call. Assume, in the case of a 370-400-430 butterfly,
that the market at first rises strongly and closes above 430. The 400-430
CAPS® call is then automatically exercised, the investor with the short
position assigned and his account debited 30 points ($3,000). If at that
point the market reverses direction, and moves to or below the 370
level, the 370-400 CAPS® put would then also be automatically exer-
cised, and the investor with the short position would have his account
debited another 30 points ($3,000).

This means that the actual risk of a 370-400-430 CAPS® butterfly is
60 points less the initial premium received, not 30 points less the initial
premium. Although the risk of a double assignment is relatively low, it
must be kept in mind. The best way to prevent such an event happening
is to close out the remaining CAPS® should the first be assigned. For
example, with a 370-400-430 CAPS® butterfly, if the market rallies to
or above 430, the short 370-400 CAPS® put should be repurchased.
Since the CAPS® put to be repurchased will then be at least 30 points
out-of-the-money, one can expect it to be trading at a relatively low
premium.

Finally, the following table gives CAPS® positions that are equiva-
lent (except for the different exercise characteristics) to some of the
more complex option strategies of the previous chapter. Strike prices
are used to clarify the illustrations.

- Equivalent

Option Strategy CAPS® Strategy

Long 370-400-430 butterfly Short 400-430 CAPS® call and
Short 370-400 CAPS® put

Short 370—400—430 butterfly Long 400-430 CAPS® call and
Long 370-400 CAPS® put

Long 360-390-420-450 condor Short 420-450 CAPS® call and
Short 360-390 CAPS® put

Short 360-390-420-450 condor Long 420-450 CAPS® call and

Long 360-390 CAPS® put
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OTHER NEW PRODUCTS

LEAPS® were first listed in October 1990 and CAPS® in November
1991. Since then, a number of new products have either been listed or
should be listed shortly. This section gives a brief description of the
latest newcomers to the world of derivatives.

FLEX™ Options

Listed in February 1993, FLEX™ Options (FLexible EXchange op-
tions) offer larger market participants the ultimate in option flexibility:
the ability to set the expiration date up to five years from creation (with
the exception of few black-out dates), the exercise style (American,
European, or Capped), the strike price, and the settlement value deter-
mination of options on the Standard & Poor’s 100, Standard & Poor’s
500, and Russell 2000 indices. Because of the minimum size require-
ment ($10,000,000 of notional principal), these options are not for the
smaller investors.

For years, a growing number of participants have turned to the
over-the-counter options market when listed options did not meet their
specific needs. An OTC option dealer would customize an option con-
tract to the user’s exact specifications, and an agreement would be
struck. The options’ terms would seldom be identical to those of listed
options, meaning greater flexibility, but the end-user would have to
assume counterparty risk.

Listed options are guaranteed by The Options Clearing Corpora-
tion (which has been granted a triple A rating by Standard & Poor’s),
which will make good on an option if its writer becomes insolvent. An
over-the-counter option is guaranteed by its issuer, whether a bank,
investment dealer, or other financial institution. Should this party be
unable to meet its obligations, the holder of the option has no immediate
recourse.

FLEX™ options were designed to address this counterparty risk:
they offer the same flexibility as OTC options, with the added security
of the OCC’s top-notch credit rating. FLEX™ options also play an
essential role in the price discovery process. When an OTC option is
transacted between two parties, the price of this option is not made
public.

Any FLEX™ option traded results in the term and the premium of
the option being publicly disseminated, informing all interested market
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participants of the exact level where business is presently being trans-
acted.

End-of-Quarter Options

For a number of institutional users, index options that expire on the
Saturday following the third Friday of an expiration month pose a
problem: these institutions’ accounting periods close at the end of the
month, leaving a gap between an option’s expiration and the close of the
accounting period, or forcing the institution to trade options that extend
beyond the end of the calendar’s quarters. End-of-quarter options were
listed in February 1993 to address this problem. They are currently
available on the following indices: Standard & Poor’s 500 (SPX), Major
Market (XMI), Institutional (XII), and Mid-Cap (MID) indices. The
terms of these options are similar to those of regular options except that
they will trade until the close of business on the last business day of
each quarter and that they will settle on the closing value of the index
(SPX options, for example, currently settle on a value based on the
opening price of all the component stocks).

End-of-quarter options therefore permit a perfect match of the
hedge offered by the options and an institution’s quarterly accounting
periods.

The Volatility Index

The importance of volatility in option pricing has already been under-
scored and will be repeated in subsequent chapters. Implied volatility
reflects the market’s consensus as to expected volatility. But an accu-
rate and readily available measure of implied volatility was at times
difficult to obtain before the CBOE started disseminating the value of its
volatility index (VIX) in January of 1993.

VIX measures the average weighted implied volatility of eight se-
ries of options on the Standard & Poor’s 100 Index. The implied volatil-
ity of the two calls and two puts that are closest to the money in the
near-term month and the two calls and two puts closest to the money in
the second-nearest expiration month are averaged to determine the
value of VIX.! As Figure 5-2 shows, implied volatility has ranged from a

! Options are removed from the index’s calculation during their last week of trading to prevent
distorting the index.
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FIGURE 5-2
VIX: Historical Levels (1986—1993)
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low of 8 percent to over 100 percent over the last 8 years. Chapter 9
discusses VIX in somewhat more detail.

As of this chapter’s writing, options on VIX were not yet listed for
trading, although this remains a possibility. VIX options would offer
market participants the purest play on the market’s volatility.
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CHAPTER 6

OPTIONS FOR THE
SMALL INVESTOR

An old riddle asks: What does everybody give and nobody take? The
answer, of course, is advice!

The small investor is bombarded with advice about options. It
ranges from dire dissuasions to paeans to the power of leverage. Unfor-
tunately, the advice so proffered is seldom directed to small investors.
Perhaps we should define their investment needs. Certainly advice is
not needed on hedging portfolios of $500,000. Nor do they need to be
told how to buy 50 calls on any one stock. Instead, this chapter speaks
to intelligent people in the marketplace who lack more than the basics in
option trading knowledge. For them, we can say: ‘‘Yes, you can im-
prove your investing and trading techniques by the sensible utilization
of options.”’

Let’s start with someone who has been smart . . . along position
has been taken in a stock at $20 which has subsequently risen to $40. A
double is nice, but perhaps the stock will move up even farther. For the
cautious, a simple option technique such as the following can be very
advantageous.

GETTING IN
The Protective Put

This strategy consists of simply buying one put for each hundred shares
owned. In this example, you could buy a 40 strike put with an expiration
of two to three months. This might cost about 1 1/2 to 2 points per put
(8150 to $200). If the stock returned to $20, it could still be sold at $40 by
exercising the put. If the stock continued to rise, the put could expire
worthless or be sold for a small amount. There are, of course, some
potential negatives here. If the stock stayed in a narrow band—very
close to $40—the purchase would seem wasteful, but predicting the

165



166 Part2 Trading Strategies

future successfully is very difficult, and the put acquisition did allow
you to sleep at night without worrying about the subsequent move-
ment—whether up or down—in the stock. '

Opening this chapter with the protective put strategy emphasizes
that options have more than one characteristic. While leverage is well
known, the protective capacity of options is not. Options can be used to
protect, to hedge, and even, as in this example, to insure.

The Married Put

This refers to the simultaneous purchase of both stock and equivalent
number of puts on that stock. If these are identified with each other
(often by a trailer on the brokerage confirmation), they are said to be
married. At times, there has been a tax benefit to this technique, but this
is not its sole advantage. Warning: No one should enter into any tax-
related transaction without advice from a tax professional.

The married put is simply the protective put before the profit has
accrued. If the stock, during the life of the put, rises by more than the
put’s cost, the investor will have a profit. If the stock should fall rather
than rise, the loss will be limited to the stock’s cost less the put’s strike
and the put’s cost.

Example

Buy 500 shares of XYZ @ 31.
Buy 5 XYZ 3-month 30 puts @ 1.
Maximum loss would be (31 — 30) + 1, per hundred shares.

Phrased another way, you have bought two securities at a cost per
hundred of $32 (31 + 1). By exercising the put, you can always recover
$30. Therefore the maximum loss is 2 points or 6.25 percent of the initial
investment. See Table 6-1.

Couldn’t the same goal be accomplished by entering a stop order 6
percent below a purchase price? No. Stop orders, while beautiful in
theory, do not always work so well in practice. A random sale of 100
shares can touch off a stop; a stop order can be filled at a price disturb-
ingly below its expected level. When you own a put, you control the
time and price at which your stock will be sold. The protective put can
be especially attractive in four cases: (1) you are afraid of entering the
market, (2) you want to buy the particular stock, but are nervous about
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TABLE 6-1
Married Put »
XYz 31 XYZ 3-month 30 put 1
Profit/ Loss

Percent Up/Down Price at Expiration Stock Stock and Put
+20% $371/4 +61/4 +51/4
+10 341/8 +31/8 +21/8

+5 321/2 +11/2 + 1/2
—0- 31 —0- -1

-5 291/2 -11/2 -2
-10 277/8 -31/8 -2
-20 24 3/4 -61/4 -2

both its current price and the possibility of its ‘‘getting away from you,”’
(3) the stock involved is highly volatile, (4) the stock has a high dividend
yield. In this example, if the stock were to go ex-dividend by 50 cents
during the life of the put, the risk would be lowered to 1 1/2 points or 4.7
percent.

There are two common criticisms to counter for protective and
married puts. When the stock rises, the Monday morning option quar-
terback says, ‘‘You didn’t really need the puts and the money was
wasted.”’ This is akin, in our view, to the man who calls his insurance
broker to complain that, after he bought home insurance, his house
didn’t burn down!

The second critic is more sophisticated. He says that the 2 to §
percent cost for three-month protective puts is deceptive; the percent-
ages should be annualized, producing adjusted figures of 8 to 20 percent.
This is too expensive and so, he concludes, protective puts cost too
much to be practical. Here the basic premise is wrong. You always want
your house insured, but you need not always insure a stock or an
accumulated profit. Protective puts are like every other option strategy:
they should be used, not constantly, but when desirable.

Put Purchase versus Short Sale
The obvious way to hedge a short sale is with a long call in a position

analogous to the married put. For the following reasons we deem a put
purchase as greatly superior to a short sale:
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FIGURE 6-1
Short XYZ @ 50 versus Long XYZ 50 Put @ 3
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Which graph would you like to depict your P&L?

* Your loss is limited—you can lose at most the cost of the put; in
the short sale your risk is unlimited.

* You do not need an uptick.

* You do not owe out dividends.

* You never receive a margin call.

* You cannot be panicked into covering.

* You do not have a stop order touched off or filled badly.

* You cannot be involuntarily ‘‘bought in’’ (forced to repurchase
the stock).

See Figure 6-1.

BUYING CALLS

With the reams of literature on call buying, is there really anything new
to say on the subject? Yes.

First, make sure the call you have selected really fits your expecta-
tions for the stock’s movement. If you are trying to ‘‘scalp’” a few
points from the stock, you probably shouldn’t buy a call at all. If you are
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looking for a modest rise, you should buy a slightly-in-the-money call. If
you anticipate a very large move in the stock, you can buy a slightly-
out-of-the-money call. Finally, if you are predicting an absolutely fabu-
lous move in a very brief time (for example, from a takeover), you can
contemplate a far-out-of-the-money call. The last strategy should be
used sparingly; too often it results in that dreaded actualization of the
oft-voiced theoretical warning: loss of 100 percent of investment.

Assume you are considering buying calls on each of three different
stocks. They are all trading at the same price—42—but are otherwise
quite dissimilar. They are very different in expected volatility (how
violently or placidly the stock will fluctuate), and you have various
expectations for them.

Modest Company Average volatility Expected rise—"‘moderate”
Largemove Inc. Above average volatility Expected rise—"healthy”
Fabulous Possibility Co. Very high volatility Expected rise—"‘super”

2-month calls

40 45 50
Modest Company 4 13/8 1/8
Largemove Inc. 5 13/4 1/4
Fabulous Possibility Co. 6 21/4 12

Note: Underscore indicates suggested call.

If you are correct in your expectations, you might see moves like this:

Modest Company +10% to 46
Largemove Inc. +15% to 481/4
Fabulous Possibility Co. +30% to 551/4
Calls at Expiration Increase

40 45 50 40 45 50
Modest 46 6 1 0 50% —27% —100%
Largemove 481/4 81/4 31/4 O 65 86 -100
Fabulous 551/4 151/4 101/4 51/ 154 356 950

Note: Underscore indicates suggested call.




170 Part 2 Trading Strategies

Note that, with the expected moves fulfilled, money might be made
on many calls (but not usually on far-out-of-the-money). The percentage
gain worked out best when the type of call was matched with the ex-
pected move. '

Of course, you must also note that life sometimes has its little
disappointments. If, for example, any of the stocks ended unchanged at
42 you would lose respectively 50, 100, and 100 percent on the three
choices.

This is an excellent place to take cognizance of an important point.
Buying equal numerical amounts of calls is being discussed here. If you
had bought equal dollar amounts of calls, that would have greatly im-
proved the performance of the farther-out-of-the-money calls. Do not
equivocate: that is an extraordinarily dangerous way to trade options.
When your losses can run to 50 percent or even 100 percent of your
investment, you should take care that the loss will be a relatively small
dollar amount.

EXPIRATION CYCLES

When listed options first began trading, they had quarterly expirations.
These were the nearest three months of January, April, July, and Octo-
ber. Later, two other cycles were added: February, May, August, and
November, and March, June, September, and December. When index
options started trading, they expired on a monthly rather than quarterly
basis. The popularity of sequential expirations led to the current sys-
tem. A hybrid type is now used. Equity options all have four expirations
(even though some newspapers print only three). These are the nearest
two plus two additional taken from one of the original quarterly cycles.

Thus IBM, for instance, would have in January the nearest two
months—January and February plus April and July. After the January
expiration, the months would be February and March plus April and
July. After the February expiration, there would be March and April
plus July and October. See Table 6-2.

One result of this system is that you never have to buy the nearest
month; there is always a second spot month. This is especially impor-
tant when the near month is halfway or more through its evolution. You
do not have to run the risk of the story on the stock materializing, but
only after the call has expired. Instead, you can buy the next month out.
And it will be only one month away, not three. Thus it won’t cost much
more, but will significantly increase the probability of making a profit.
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TABLE 6-2
Cycles
When Spot

Month is Expiration Months Will Be

(newly added month in boldface)

January Jan Feb Apr Jul Jan Feb May Aug Jan Feb Mar Jun
February Feb Mar Apr Jul Feb Mar May Aug Feb Mar Jun Sep
March Mar Apr Jul Oct May Apr May Aug Mar Apr Jun Sep
April Apr May Jul Oct Apr May Aug Nov Apr May Jun Sep
May May Jun Jul Oct May Jun Aug Nov May Jun Sep Dec
June Jun Jul Oct Jan Jun Jul Aug Nov Jun Jut Sep Dec
July Jul Aug Oct Jan Jul Aug Nov Feb Jul Aug Sep Dec
August Aug Sep Oct Jan Aug Sep Nov Feb Aug Sep Dec Mar
September Sep Oct Jan Apr Sep Oct Nov Feb Sep Oct Dec Mar
October Oct Nov Jan Apr Oct Nov Feb May Oct Nov Dec Mar
November Nov Dec Jan Apr Nov Dec Feb May Nov Dec Mar Jun
December Dec Jan Apr Jul Dec Jan Feb May Dec Jan Mar Jun

Another new thing one can say about buying calls is to take advan-
tage of their low price. No, we do not mean leverage. For example, the
fact that a call sells for 10 percent of the price of its underlying stock
does not mean you have to buy 10 calls for every 100 shares of stock you
were planning to purchase. Instead, you could buy two calls on each of
four or five stocks in the same industry. This strategy takes advantage
of the lower prices, but for safety through diversification rather than for
leverage. It allows you to participate in projected profits but removes
the risk of ‘‘right church, wrong pew.”’

It is worth noting that the package approach will often do much
better with options than with stocks. This is because with stocks, rises
and falls could tend to cancel each other out. With options, the leverage

Stock Price Call (Market Strike)
Mammoth Mainframes $150 $71/2
Colossal Computers Co. 90 41/2
Growing Graphics Group 50 31/2
Average Abacus Assoc. 40 3
Inflated Interactions, Inc. 30 21/2
Sprouting Systems 20 2

Note: Prices for calls and stocks do not have linear relationships because there are many
different determinants involved.
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effect operates on the upside while there is a limit to losses on the
downside. Now look at the package approach for both computer stocks
and their options.

Before continuing, it is necessary to note that the sum of these call
premiums is $2,300. Buying four or five calls of each means investing on
the order of magnitude of $10,000. The only people who should consider
such an investment are those who are very familiar with the risks in-
volved and who could afford the potential loss. This hypothetical exam-
ple illustrates the advantage of the package approach. Still, you would
have to be bullish on the market overall, very bullish on the computer
group, and willing and able to monitor the positions closely. Here is a
possible outcome:

Stock at Call
Expiration Value Call +/- Stock +/—-
Mammoth Mainframes $170 $20 +121/2 +20
Colossal Computers Co. 80 0 - 41/2 -10
Growing Graphics Group 62 12 + 81/2 +12
Average Abacus Assoc. 40 0 -3 0
inflated Interactions, Inc. 15 0 - 21/2 -15
Sprouting Systems 25 5 + 3 +5
Total +14 +12

The result: the option package is up more than the stock package.
Even more important, the stock gain is 12/380 (3.2 percent), while the
option gain is a whopping 14/23 (60.9 percent)!

COVERED CALL WRITING

Covered call writing refers to stock purchased (or owned) and an equiv-
alent number of calls written against that position.

Example

Buy 500 XYZ @ 40.
Write 5 XYZ 6-month 40-strike Calls @ 4.

In order to see what the motivation for such a position is, we look
at reward and risk. If the stock is above 40 at expiration, the call will be
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assigned (you will sell the stock at the agreed-upon price of 40). That is
what was paid, so your profit (per hundred shares/1 call) would be $400.
As a percentage, this is $400 earned on $3,600 deposited. (Only $3,600 is
needed to pay for the stock; the other $400 is in the account from the
call sale). This is a percentage return of 11.1 percent, which becomes
22.2 percent on an annualized basis. Returns are annualized in order to
make uniform comparisons possible.

Now let’s go back to our specific strategy. What’s the risk you
would take in exchange for this nice reward? There are two separate
and indeed very different risks that a covered call writer takes. First and
foremost, there is the risk that the stock will go down. In our example, if
the stock were held to expiration and was then selling at, say 30, there
would be a loss. Stock bought at forty and selling at thirty results in a
one thousand dollar loss for each hundred shares. In this case, however,
the loss would be somewhat attenuated by the call premium of $400.
That would reduce the loss to only $600. But it would still be a loss.
Thus we see the first risk as very similar to the risk of a far better-known
strategy: owning stock.

The second risk can be seen if we again posit holding the stock until
expiration, but this time assume that it is then trading at 70. How much
money would be lost in that case? None. You would have to fulfill the
terms of the contract—that is, deliver stock out at the agreed strike of
40. You would profit by the amount of the call premium—3$400, but that
would be all of the profit. Someone who had bought the stock and had
not sold a call would have a greater profit: $3,000. This second risk,
then, is one of opportunity, not of dollars.

In each of the two risks, the option premium can be regarded as a
payment for assuming that risk. In the down case, it would cushion the
loss. On the upside it would give you some profit to make up for missing
a larger one. Now we see the conceptual answer: this strategy should be
used by someone who believes the stock will go up, not down, over the
life of the call. S/he also believes the rise will not be a substantial one. In
brief, someone who could be labeled ‘‘mildly bullish.” It also has to be
someone who has an attitude toward risk that is very different from the
one implicit in the profile of the call buyer. There is no question here of
either tripling one’s money or of losing anywhere near 100 percent of
invested capital. The risk can be likened to a banker’s risk. You—the
covered call writer—are lending money. And the underlying stock is
your collateral for the loan.

There are two final points to consider. First, do not let yourself be
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FIGURE 6-2
Covered Write Comparisons

Long 1000 XYZ @ 50
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Note: Profit and loss in one point units.
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seduced by the alleged return on a covered call write. Additional reward
is always accompanied by additional risk. These high returns are not
actually returns; they are projections of returns. These projections tac-
itly assume that the stock will not decline. This leads to an explicit rule:
never write a call on a stock that you are not willing to own, even if it
declines.

The other point goes back to opportunity risk. There have been a
lot of takeovers where covered call writers did not participate in very,
very large moves. While in theory call writers should not mind that—
their stance is to let the buyer try for the long shot—in practice many
have become disillusioned and discouraged in these situations. While
the number of takeovers has been high, the number of rumored take-
overs has been much, much higher. This suggests a strategic solution.
Buy as much stock as you are comfortable with; simultaneously write
calls on only half the position. With premiums on rumored stocks so
high, you still achieve a good return; if the wonderful takeover does
come to fruition, half the position achieves the good return, and you are
participating fully in the great takeover rise on the other half of the
position. Earlier comments about being comfortable with the stock and
price apply here with added emphasis. See Figure 6-2.

UNCOVERED PUT WRITING

This strategy fell into disrepute in October 1987, when very large losses
hit traders who had written large quantities of uncovered index puts.
Nevertheless it is a viable technique and can be used with some restric-
tions in mind. First, you are dealing here with equity options. That
distinction is extremely important. If you have erred in writing an index
put, you end up with a debit in your account after it is assigned. This
debit does not change if the index subsequently recovers. If you write
an equity put that is subsequently assigned, you end up with stock in
your account. While its cost could be above its price at the time of
writing the put, the same would be true of stock purchased at that time
and retained. Afterward, you are subject to the familiar risks of stock
ownership.

Remarks about being comfortable with the underlying stock apply
with equal force to writing uncovered equity puts and writing covered
calls.
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The great advantage in put writing over covered call writing is the
lower initial investment. Policies vary at brokerage firms, but the mini-
mum initial margin requirement for an uncovered equity put is 20 per-
cent of the stock price, less any out-of-the-money amount with a mini-
mum of 10 percent of the stock price. The premium must also be left in
the account. For a covered call, you are dealing with stock purchase,
and so 50 percent must be posted (and reduced by the call premium left
in the account). A moment’s thought reveals that even with lower put
premiums, a higher return can be generated with a similar risk-reward
profile. See Table 6-3.

It must be noted that leverage cuts two ways. While the return for
the put write is greater than the corresponding call write, the risk (in
percentage terms) can be greater as well. The same rule we derived
before is applicable here: never write a put on a stock you are not willing
to own.

Although we have indicated that the percentage loss might be
greater in the put write, there is one class of investors who are less
bothered by that. These people are more concerned with stock price
level than return. If, for example, you thought that XYZ stock, cur-
rently at 39, would be a superb buy at 33, you could write a 35- strike put
for 2. Your viewpoint would be that you would either make the $200 per

TABLE 6-3
Put Write versus Covered Call
XYZ = 50 6-month 50 call = 4 6-month 50 put = 3
Covered Call Write Uncovered Put Write

Successful return (margin)

Collateral = 50% of $5,000 = 20% of $5,000
= $2,500 = $1,000

Minus call premium = 400 Leave put premium
Out-of-pocket = $2,100 Out-of-pocket = $1,000
Return = 400/2100 = 19% Return = 300/1000 = 30%
Annualized return
(assumes can be repeated) = 38% = 60%
Opportunity loss point = 54 = 53
Break-even point = 46 = 47

Unsuccessful return (margin)

Assume stock falls to $45
Loss on stock = $500 = $500
Minus call premium = 400 Minus put premium = 300
Net loss (100) (200)
Return = (100)/2100 = -4.8% Return = (200)/1000 = -20%

Note: Commissions not included.
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put (whatever that might be in percentage terms), or own the stock at
the very attractive level.

Two other observations are pertinent here. First, the balance of the
money that would have been used for stock purchase (cash or margin)
can be invested in Treasury bills, thereby enhancing the return without
increasing the risk. Second, as with buying calls, the diversification
method can be used here. That is, puts might be written on more than
one stock to take advantage of the reduced requirements. What should
not be done is to write these puts in an amount inappropriate to the
possible risk. Contracting to purchase a large quantity of stock because
you think that ‘‘it can’t go down there’’ is not a good approach.

While this has been oversimplified—there is no consideration given
to commissions, dividends, or margin interest (although this would ap-
ply to the call, not to the put)—the bottom line is that the two strategies
have a quite similar risk-reward profile.

If you combine the last two strategies you get covered straddle
writing.

COVERED STRADDLE WRITING

Straddle means many different things to different people. To the IRS, a
covered call write is a straddle. To the commodities crowds, a position
of long pork bellies and short soybeans is a straddle. So we had better
start with a definition. A straddle means equal numbers of puts and calls
on the same underlying security, with the same expiration and striking
price. This means that you can be long or short straddles. Later there is
alook at long straddles (or their close cousins—combinations), but now
it’s time to examine short straddles.

But what’s a covered straddle? Are you covered against the sepa-
rate risk of a short call and a short put? Yes and no. Being discussed
here is the strategic position of long stock/short call/short put. This
combines the covered call and the uncovered put (with the same strike).
Why would anybody want to do that? Indeed, this could be an appropri-
ate posture if your stock expectations were extremely bullish and/or
you wanted to commit less money at this time. Now for a look at ‘‘the
last word in stocks’’—XYZ Corp.

XYZ 50 XYZ 50 call 4 XYZ 50 put 3
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TABLE 6-4
Profit and Loss
XYZ 50 50 call $4 50 put $3
Stock Price
at Expiration Covered Call Write Covered Straddle Write
$51 +4 +7
50 +4 +7
49 +3 +5
48 +2 +3
47 +1 +1
46 1/2 +1/2 Break-even 0
46 Break-even 0 -1

By now, you are familiar with posting $2,100 for the covered call
write (50 percent of $5,000 less the call premium) and posting $1,000 for
the short put (20 percent of $5,000 and leaving the put premium). Thus
the initial requirement would be $3,100. The results for this collateral
would be: stock up a lot or a little, stock called away and profit from
both premiums; stock down, buy a second lot of stock and have its cost
reduced by both premiums.

Another way of looking at the procedure is to contrast it with
buying twice as much stock. You would spend more money, post more
margin, and pay more in commissions, but your profit percentage might
not be higher. See Table 6-4.

SYSTEMATIC WRITING

This term usually refers to the investor whose business, so to speak, is
covered call writing. It is contrasted to the trader who occasionally
makes use of that strategy to produce incremental income, obtain a
downside cushion, or scale out.

Here, systematic writing refers to an almost mechanical approach.
Start off by writing puts on the stock you have selected. If the stock
rises, you are ahead by the premium. If the stock falls, you are assigned
on the puts and now own the stock. Then write covered straddles. If the
stock rises, you are assigned on the calls and have collected three
premiums. If the stock falls, you will be assigned again and have a
double position in the stock. Now write as many calls as you are long
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TABLE 6-5
Systematic Writing

Jan 3 XYZ 51 No position
Jan 3 XYZ 51 Sell XYZ Mar 50 put 2
Mar 20 XYZ 48 1/2 Mar 50 put assigned Long 100 XYZ @ 48 (50 — 2)
Mar 21 XYZ 48 3/4 Sell XYZ Jun 50 call 3 Straddle 7
Sell XYZ Jun 50 put 4
Jun 19 XYZ 47 Jun 50 calls expire
Jun 50 puts assigned Long 200 XYZ
100 @ 48
100 @ 43 (50 — 7)
Avg 200 @ 451/2
Jun 20 XYZ 48 1/2 Sell 2 Sep 50 call 3

Alternate Possibilities

Sep 18 XYZ 52 2 Sep 50 calls assigned Sep 18 XYZ 48 2 Sep 50
calls expire

Sell 200 XYZ 53 Cost basis reduced to 42 1/2
(50 + 3) (451/2 - 3)
Net profit (63 — 451/2) =71/2 x 2
= $1,500
No position Long 200 XYZ adjusted cost
421/2
Ready to sell more options
Same or another stock Ready to selt more calls

Note: In either possibility shown, although the stock ended not far from its starting price, you
were able to make a good profit.

stock. If the stock rises, you are assigned and have collected four premi-
ums. If the stock falls, you will be long and wrong. But the resulting
unrealized loss will have come not from options, but because you chose
a stock that went down three times when you had predicted an upward
move each time. Even then, you would own the stock at a cost basis
that was reduced by four option premiums. See Table 6-5 and Fig-
ure 6-3.

SPREADS

Although these examples and illustrations have not referred to commis-
sions, commissions certainly affect the profitability of any option strat-
egy. This is not an effort to hide transaction costs but merely to simplify
concepts and calculations. However, when it comes to spreads, com-
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missions do multiply. A spread of any sort has at least one long option
position and at least one short one. This means two commissions going
into the trade and perhaps two more to get out. Further, spreads have
limited profit potential. The combination of these two factors argues
against most spreading tactics for the small investor. An exception may
be made for the far out calendar spread.

Far Qut Calendar Spread

A calendar spread usually involves the purchase of a farther month
option and the simultaneous sale of a nearer month. These will usually
be calls if bullish or puts if bearish. It is also usual to opt for a strike just
out-of-the-money. Remembering what you learned about expiration cy-
cles, you can buy, for example, the farthest-out-call both in month and
strike. Then you can sell the nearest month with a strike below the long
leg but still out-of-the-money. If you have selected wisely and well, the
short side expires unassigned (or could be repurchased for a nominal
amount), and you still own the long. Then another month can be writ-
ten, and so on.

TABLE 6-6
Far Out Calendar Spread (Marvelous Multiple Company)
Fourth Week of  Stock Price Event Action
November $44 July options created BuyJul50c 5
SellDec 45 ¢ t

December 44 Dec options have expired Sell Jan 45 ¢ 1
January 44 Jan options have expired No action
February 47 Sell Mar 50 ¢ 1
March 49 Mar options have expired Sell Apr 50 ¢ 2*
April 49 Apr options have expired No action
May 52 May options have expired Sell Jun 55 ¢ 4
June 52 June options have expired No action
July 54 (before July options expired) Close Jul 50 ¢ 4
Conclusion: Loss long call 1

Gain short calls 9

Net profit 8

* At this point the long cost has been recovered.

Note: This particular scenario has been selected, not as “most likely,” but to illustrate the
mechanism involved.
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It would take some luck as well as sagacity, but it is possible to sell
as many as seven different short calls against the same long option.
Although there would be many commissions, there could be many pre-
miums. These would successfully shrivel the cost of the original long.
Not only might this strategy lead to a very low-cost call, incredibly it
could lead to a zero—or even negative—cost!

Of course there are, as always, accompanying potential negatives
to view. By the time all these trades were finished, the low-cost call
might be so far out-of-the-money that it wouldn’t be worth very much.
Also, the stock could move away quickly, resulting in an assignment on
one of the shorts. Obviously, such a technique requires much more
monitoring than usual. Still any strategy that holds out the possibility of
ending up with a call not far out-of-the-money, with time to run and zero
(or less) cost deserves serious consideration. For the bears, a similar
strategy does exist utilizing puts, but be aware of the lower premiums
and lower liquidity in put options. See Table 6-6.

GETTING OUT

Most literature on options concentrates on what could be dubbed “‘get-
ting in.”’ Options can be a very effective tool for getting out of positions
as well. One way of achieving this is using the protective put as a means
of insuring an accumulated profit. There are two other methods, as
follows, for getting out of a position.

Scaling Out

Scaling out means making stock sales at successively higher prices. The
justification for covered call writing is the return versus the risk, but
that is in the context of a zero starting position. If you are long a stock
and have reached the stage of ambivalence about its retention, you can
write out-of-the-money nearer-term calls against it. This provides a
downside cushion and can get you out at a price higher than the current
market. If your position is a larger one and your ambivalence has an
upward bias, you can write successively higher strikes on portions of
the position. This strategy is akin to scaling out (making stock sales at
successively higher prices) but could result in higher net returns. See
Table 6-7.



Chapter 6 Options for the Small Investor 183

TABLE 6-7
How Covered Call Writing Can Beat Scaling Out

Long 2,000 Supreme Scaling Co. @ 40
Stock has risen slowly to 48, then spurts to 53

Sell5 55c @3
Stock Price
at Expiration Action Effective Price
56 500 called 58 (55 + 3)
Sell5 60c @2
61 500 called 62 (60 + 2)
64 Sell5 65c@ 4
66 500 called 69 (65 + 4)
Sell5 70c@ 1
66 70 calls expire
Sell 500 @ 66 67 (66 + 1)

Note: Although the stock never rose above 66, this method achieved an average sale price of
64 (not far from the stock’s high). Indeed, half of the stock was sold at effective prices above
the high for the year!

Replacement Therapy

This cutely titled technique involves selling out the stock and replacing
it with calls. Depending on your outlook, these can be in-, at-, or out-of-
the-money calls. In any case, you will have gotten both your profit and
most of your capital out of the market. Yet you will retain the possibility
of participation in farther upside moves in the stock. See Table 6-8.

Enhancement

This is surely a welcome topic! What to do when things are going well is
a pleasant problem to encounter. Still, because an option position is
going the right way doesn’t mean you should just forget about it. Look
at a few possibilities. An option (put or call) that you have bought has
doubled in value since its purchase. It still has a fair amount of time to
run. You could use OPM.

OPM
OPM can be used in three ways. Here are three examples:

1. Simply sell out half the position. The other half has no upside
limit on profits, but you have gotten your own capital out of the market.
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TABLE 6-8
Replacement Therapy
Long 1,000 Recombinant Replacement cost 40—stock @ 50
Sell 1,000 @ 50, Buy 10 2 mos. 50 calls @ 3
$10,000 profit reduced by call purchase to $7,000
$50,000 investment reduced to $3,000

Stock Price Additional
at Expiration Profit/ Loss
$60 $7,000

58 5,000

56 3,000

54 1,000

52 -1,000

50 -3,000

40 -3,000

Note: The remaining $47,000 is free to be deployed elsewhere. It could be invested in another
stock or stocks, in calls or puts, or in Treasury securities.

Example

You are long 10 XYZ calls, original cost 3, now at 6.
Sell 5 calls @ 6 = $3,000 = 10 x $300 = Original cost.
If stock continues up, you still profit, albeit less than maximally.

If stock reverses, you can still eke out some profits. You might make not a
penny more, but you don’t lose a cent of your original principal. You are
still speculating, but with Other People’s Money!

2. Sell an equal quantity of a higher/lower (for calls/puts) strike in

the same month if that premium is at least equal to your original cost.
This creates a spread that limits upside gains, but you can profit by up to
the difference between the strikes. And again, this is OPM.

Example

Long 10 XYZ 50 calls cost 3, now at 6.
Sell 10 XYZ 55 calls @ 3.

If XYZ ends at 55 or higher, you earn an additional profit of 5 points, 10
times. If the stock ends between 50 and 55, you make some additional
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profit. And, if the stock ends below 50, you make no more, but your
principal is intact.

3. Sell all the options and invest only the profits in a different strike
and/or month. Once more, you have the potential to pyramid profits
with OPM.

Example

Long 10 XYZ Jan 50 calls 3, now at 6.
Close 10 Jan 50 calls @ 6 = $6,000.
Buy 10 Feb 55 calls @ 3 = $3,000.

You could profit more—you have gained a month’s time—if the stock
moved still higher. Once again, if the stock fails, your principal is pre-
served.

Added Profits

Enhancement is not limited to long options. One very common situation
is the rapid upward movement of a stock soon after you have done a
covered call write. With the earlier comments on expiration cycles in
mind, you can do a diagonal roll. This consists of buying back the short
call and simultaneously writing the next strike one month farther out.
Often, this can be accomplished for a nominal cost, equal dollars, or
even a small credit. The point here is that, at no extra risk, you have
placed yourself in a position to be assigned one strike higher for added
profits.

Diagonal Rolling
Example
Jan 2 Buy 500 DDD 38.
Sell 5 Feb 40 calls 2 1/2.
Feb 1 DDD at 43.

Buy 5 Feb 40 calls 3 1/2 close.
Sell 5 Mar 45 calls 3 1/4 open.

Note that the premium received on the original covered write on Diago-
nal Data Distributors (DDD) has become irrelevant. So long as you can
make the diagonal switch for a low debit or credit, you have little to no
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additional risk should the stock reverse. You could gain an additional 5
points if the stock continued its uptrend past 45. In fact, you might
repeat the maneuver.

Once you have alerted yourself to enhancement possibilities, many
option positions can be thus improved. Like any other market stake,
you don’t have to do it just because it’s there. In all the examples here,
the unstated assumption is that the underlying stock will continue to
move in the same direction.

REDUCED-RISK TRADING

For the scalpers and market pinpoint-timers, there is a wonderful option
strategy available. Start by buying a combination—equal quantities of
puts and calls on the same underlying stock, with the same expiration
month, but with different strikes. These will usually consist of a call
strike above the market price of the stock and a put with a strike price
below it. This technique is well known: traders use it to profit from a
large stock move in either direction. The strategy can also be employed
in a slightly different fashion.

Assume that after your double purchase, the stock moves down to
below the put strike and then hesitates. If you believe it is about to turn
up, you could buy stock at that point. If your assumption is correct, you
could sell the stock at a point when you thought it would again reverse
its trend. If you were wrong, the risk was limited because you could
always exercise the put. Similarly, if the stock first rose, you could
short it, then buy it back while being protected by the long call. If you
are able to get off a couple of good trades, you will probably recover the
original cost of the combination. Once that has happened you will be in
the stance of having no money invested, and being able to trade back
and forth while always being protected. While this trading technique
sounds wonderful, it should be attempted by only the most nimble. See
Table 6-9.

There is even an enhancement to this tricky technique. When the
stock is at your predicted action point, take an offsetting position in
options instead of stock! Substitute the sale of an out-of-the-money call
for short stock and the sale of an out-of-the-money put for long stock. In
addition to leverage (approximately 20 to 25 percent for the short op-
tions instead of 50 percent for the long or short stock), you will also
have premium decay working for you. See Table 6-10.
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TABLE 6-9
Example of Reduced-Risk Trading
XYZ Stock
Date Price Action
Jan 3 $50 Buy XYZ Feb 55 call @ 1 3/8
4 49 1/2 Buy XYZ Feb 45 put @ 1
5 49 3/4
6 48 3/4
9 47 5/8
10 47
1 46 1/2 Buy XYZ 46 1/2
12 47
13 471/2
16 48 1/4
17 49 Sell XYZ 49 close out, profit 2 1/2
18 497/8
19 501/2
20 511/4
23 51
24 52 3/8
25 53 5/8 Sell short XYZ 53 5/8
26 54
27 541/8
30 53 1/2
31 53
Feb 1 525/8
2 521/8
3 511/2
6 511/4 Buy XYZ 51 1/4 cover short, profit 2 3/8
7 51
8 521/2
9 527/8
10 53 3/4
13 54 7/8
14 55 5/8 Sell short XYZ 55 5/8
15 56
16 56 1/2
17 56 1/8 Exercise Feb 55 call to cover short, profit 5/8.
Feb 45 put expires 0.
Conclusion: Total scalp profit 51/2

Combination spread cost 23/8
Net profit

31/8

Note: The timing here was far from perfect. Nevertheless profits resulted—more than 100
percent of investment (excluding commissions) was gained. it is well to recall the answer of
Baron Rothschild when asked how he made all his money: I always got out too soon.”
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TABLE 6-10
Reduced-Risk Trading—Using Options!
Date Action
Jan 11 Sell Feb 40 put 1 1/2
Jan 17 Buy Feb 40 put 1/2 close, profit 1
Jan 25 Sell Feb 60 call 27/8
Feb 6 Buy Feb 60 call 3/4 close, profit 2 1/8
Feb 14 Sell Feb 60 call 1 3/4
Feb 17 Feb 60 call expires, profit 1 3/4

Sell Feb 55 call 1 1/8
Feb 45 put expires

Conclusion: Option *'scalps’ profit 6
Combination spread cost 23/8
Net profit 35/8

Note: Refer to Table 6-9; here, option trades are substituted for stock and simitar profit was
made while less money was tied up.

REPAIR
Option Repair

Repair techniques should be a part of every trader’s arsenal. They help
fix an option and/or stock position that is not going according to plan.
Very often, that position might be repaired—that is, the profit probabil-
ity can be increased or the losses can be reduced. While there is an
abundance of advice to option traders and investors, that advice usually
deals with initiation and occasionally with closure. There has been al-
most no counseling on what to do when positions go awry. Profits are
wonderful, but in real life we have to know what to do about losses.
Let’s start with the most frequent position: long calls.

Time - early Jan
XYZ 82 12

Mar 100 calls 2 1/4
Mar 95 calls 3 1/8
Mar 90 calls 4 3/8
Mar 85 calls 6 1/4
Mar 80 calls 8 1/4
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Assume that you own 12 XYZ Mar 100 calls (purchased in the heat
of bullish passion) and have become disturbed about the stock’s perfor-
mance. You still expect a rally, but are dubious about it taking XYZ
above 100 (more than 20 percent higher than its current price). Let’s
(pun intended) look at our options.

1. Hold and Hope
Not so good. Here you frequently find yourself saying:

“It will come back, I know it will”’ followed by,

“It will come back, I think it will.”” and then,

“It will come back, I hope it will.”” and maybe even,
“It will come back, I pray it will.”’

By the time the hope stage has been reached, it is usually much too late.
So you’d better survey some more realistic possibilities.

2. Bite the Bullet

Take (what’s left of) the money and run! All too often that’s the best
way to proceed, although it might be the most underutilized strategy.
It’s not used so much as it should be because it implies taking a double
hit—one to the wallet and one to the ego. The latter is preferable to the
former for: ‘‘He who fights and runs away/lives to fight another day.”’
And don’t forget the improved judgment that results from a difficult
experience like this.

If you have elected to eschew both the stubborn hold and the imme-
diate sale, there are other possibilities to evaluate. The most important
consideration is to forget about your original cost; it is now irrelevant.
Your goal is no longer to produce profits; it is to salvage something from
a position that no longer has its previous potential.

3. Trade In
Trade in your nearly impossibles for fewer might-do-it options or an
even smaller number of more probables.

Replace the 12 100s @ 2 1/4 with 6 90s @ 4 3/8.
or with 4 85s @ 6 1/4.
or even with 3 80s @ 8 3/4.

None of these shifts requires capital infusion. The old 12 generate
$2,700 and the new calls cost $2,625, $2,500, and $2,625, respectively.
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You can’t make the great killing you originally lusted after, but keeping
half a loaf is better than buying the whole bread and watching it all rot
away.

What will happen, if at expiration, XYZ has made a good recovery?
A rise of 15 percent would bring XYZ to 94 7/8.

Calls struck at 90 would be worth 47/8 X 6 = $2,925.
Calls struck at 85 would be worth 97/8 X 4 = $3,950.
Calls struck at 80 would be worth 14 7/8 X 3 = $4,462.50.

Of course, you must also remember:
Calls struck at 100  would be worth 0 x 12 = 0.

On the downside, no more money is lost compared to retention of
the original 12 calls. Now, a cynic could comment: *‘If the market does
rebound to the upside, you have lost all your profit potential.”” To
demonstrate that this is wrong, calculate break-even points (B/E). Not
the usual call purchase B/E point (strike plus premium), but the strate-
gic B/E point. This will allow you to evaluate the comparative efficacy
of the strategies. We will ascertain the XYZ price, at option expiration,
above which Hold would have outperformed the Trade-In tactic.

Trade in to 90 S/B/E 110 Stock needs to rise 33.3%.
Trade in to 85 S/B/E 107 1/2 Stock needs to rise 30.3%.
Trade in to 80 S/B/E 106 5/8 Stock needs to rise 29.2%.

We can verify one of these S/B/Es as an example. An XYZ close at
110 at expiration would produce an intrinsic value of 10 points for each
of the 12 calls struck at 100. This total of $12,000 is exactly equal to the
worth—20 points each—of the six calls struck at 90.

4. Better Switch

The switch advocated here is not of calls, but of strategies: Change the
long call position to a bull spread. This can be done by selling out the
calls to close the position, writing an equal number of the same calls to
open a new, short position, and buying an equal number of calls with a
lower strike. Here is an example.

Position: Long 12 XYZ Mar 100 calls.
Action: Sell 12 XYZ Mar 100 calls @ 2 1/4 closing.
Sell 12 XYZ Mar 100 calls @ 2 1/4 opening.
Buy 12 XYZ Mar 90 calls @ 4 3/8 opening.
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New position: Long 12 XYZ Mar 90 calls.
Short 12 XYZ Mar 100 calls.

Once again, this switch did not require additional capital; a total of
24 calls sold at 2 1/4 produced $5,400 and the 12 calls purchased at 4 3/8
cost only $5,250. We can again calculate the S/B/E. And again it is 110.
That is due to XYZ, at expiration, closing above 100, making the 12
spreads worth 10 points apiece. To get more than 10 points each from
the original long 12 calls would require a close above 110. In summary:
below 90, each position described does just as poorly; between 90 and
110, this Switch works out better; only above 110 does Hold emerge as
the superior strategy.

Note: these repair suggestions might not always be executable at
zero cost. They still might be worthwhile doing at small debits.

All spreads must be done in a margin account that has been ap-
proved for this type of options trading. In addition to whatever costs
were necessary to produce the spread positions, many firms might ask
for additional collateral.

Stock Repair

There is another position worth going through the repair review. Al-
though it is seldom talked about from that perspective, it is a strategy
that does involve substantial risk: buying naked stock!

The repair strategy examined here is similar to the Better Switch
one. Suppose that you are long not 12 XYZ calls, but 1,200 shares of
XYZ stock purchased at a price of $100 per share and now selling for
82 1/2. If your outlook is for the stock to recover well, but not all the
way, there is an option strategy that can implement that view quite well.
Buy 12 XYZ Mar 85 calls @ 6 1/4 and sell 24 Mar 95 calls @ 3 1/8 to
produce this position:

Long 1,200 XYZ.
Long 12 calls Mar 85.
Short 24 calls Mar 95.

As before, no additional money is needed (but see the note at the
end of the call repair section), and there are no uncovered calls. You
now have a combined position of a covered call and a bull spread. There
is no additional risk on the downside. On the upside, thanks to your
marvelous maneuver, the break-even point for the stock has been low-
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ered. Instead of 100, it has become 92 1/2. To see this, observe th
position in a rearranged form:

Long 1,200 XYZ. Short 12 XYZ Mar 95 calls.
Long 12 XYZ Mar 85 calls. Short 12 XYZ Mar 95 calls.

If the stock, at option expiration is 92 1/2 (and you sell it out), yo
would lose 7 1/2 points per 100 shares. The long calls struck at 85 woul
each be worth the same 7 1/2 points, while the 95 strike calls woul
expire worthless. The net result would be a break-even. In other words
using those so-called dangerous and speculative options, you have im
proved a deteriorated long stock position. Even better, the B/E that wa
achieved (92 1/2) is very close to 91 1/4. That number is the B/E tha
would have resulted from a straight averaging down (buy an equal sec
ond lot at 82 1/2 and sell both out at 91 1/4). Using options, you obtaine:
a B/E only about a point away from the more traditional technique. W
will note impassively that those who do not deign to touch an optio
would have had the pleasure of spending 1,200 x 82 1/2 = $99,000 to ge
to their B/E! Further, for their almost six-figure expenditure, the
would have incurred a doubled downside risk. The final comment her:
is that the S/B/E is 105. That is, a rise of 22 1/2 points (27.3 percent
would be necessary for Hold to be a superior strategy to Repair.

SUMMARY AND CONCLUSION
Risk Transfer

All too often, option critics erroneously attribute losses to options them
selves. These securities are described as speculative, dangerous, anc
immoral. In fact, options are special securities for the transfer of risk
The risk can be increased as with leverage in long calls; reduced as ir
married puts or covered calls; or all but eliminated as in protective put:
and OPM trading. Option trading is very different from the more famil
iar stock trading in several ways. These differences are absolutely vita
to comprehend and must be constantly kept in mind. We will label the
major aspects (although these categories are neither exclusive nor ex-
haustive) as price, time, KISSes, and discipline.

Price and Time
We are all used to thinking that options are cheap (i.e., low priced’
compared to stocks, but we may not have fully appreciated the implica:
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tions. A point—3$1 per share, $100 per 100 shares, or 1 option—isn’t
much. Well, it may not be much for stocks, but it’s enormous for op-
tions. One point on a $50 stock is 2 percent, but the same point on that
stock’s $4 option is a whopping 25 percent! The moral is that you have
to trade options in a much more controlled fashion than you trade
stocks.

What is true for price is even more so for time. With stocks you can
often afford the luxury of waiting out an adverse move. With options,
that waiting period is anathema; it could kill your chances as expiration
approaches. In fact, the option buyer will, ‘‘always hear/Time’s wingéd
chariot hurrying near.”” We observe that time is the friend, not the
enemy, of the option writer.

As for discipline, it is essential in all aspects of investing, but per-
haps nowhere more so than with options. With long options, you run the
risk of premium decay up to and including 100 percent loss of invest-
ment. With short covered options, you risk loss of opportunity. And
with short uncovered options, you face the specter of almost unlimited
losses. These negatives are offset by the positive aspects of options:
limited risk, good returns, and the lovely lure of leverage.

With these considerations in mind, what should be the approach of
the rational investor or trader in options? First, some elementary but
effective rules.

A Lot of KISSes
We’ll commence with the well-known KISS strategy—Keep it Simple,
Sweetheart—and extend it to simple, sensible, safe, suitable, and small.

» Keep it simple—don’t attempt a diagonal weighted calendar
straddle spread if you really just need to buy a call.

* Keep it sensible—don’t buy options too far out-of-the-money be-
cause they appear cheap. Even more, don’t sell uncovered op-
tions because they’re ‘‘free money—the stock just can’t go that
far.”” The first often produces a 100 percent loss. The second can
lead to losses that are fearsome in their magnitude.

* Keep it safe—don’t ever risk more than you would be extremely
sorry to lose.

* Keep it suitable—just because you read about some alleged mas-
termind doing something weird and wonderful with options
doesn’t mean you should try to emulate the operation. Don’t try
trades or techniques that will take you beyond the sleeping point.
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* Keep it small—remember the advantages discussed in the buying
calls section. It’s often better to achieve greater safety through
diversification than to try for maximum leverage.

A Little Discipline

Despite all the KISSes, we should note that option losses sometime
occur because of the wrong stock, the wrong strategy, and the wrong
timing. But beyond these, be aware that decision making for options is
radically different from the superficially similar process with stocks.
What is needed here is a clarity of viewpoint. Whenever you contem-
plate an option trade, start out with EYE—Establish Your Expecta-
tions. Maybe even write your expectations down on a piece of paper.
This can inhibit the rationalizing rituals that so often blind people to the
misperformance of their option positions. When a critical point is
reached, find that piece of paper and burn it! (Clear your desk first.) This
can free you from the now-erroneous expectations.

With these broken, it is time to CYE—Change Your Expectations.
How do you know when a critical point is reached? The strange but
significant answer to this question is: any way at all! This means that
when you EYE, you should not only have at least an approximate idea
of when you want to close profitably, you should also have a clear view
of an exit point to stem losses. It does not matter whether that exit point
is arrived at by fundamental research of the stock involved, by technical
readings of the position, by managerial evaluation of the company, by
listening to an investment guru, by checking cycles, by gazing at astro-
logical analyses, or by reading chicken entrails! What does matter is
that you make the choice that is comfortable for you in order to select
the exit point. And even more important, when that point is reached,
use discipline to stay with your resolve. CYE or lose your money or
your opportunity. Phrased succinctly:

If you don’t EYE and CYE, you will soon say BYE to your dollars.
Afterword

We have come to the end of this chapter and tried to be instructive
without preaching. The chapter started by suggesting that much advice
was offered and little accepted. Perhaps our advice will be treated dif-
ferently. We cannot pretend that options are a panacea. We do believe
that there is a plenum, if not a plethora, of option opportunities for both
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traders and investors. To refrain or refuse to trade with options is sadly
to neglect one of the most valuable vehicles in the entire universe of
investments. We have tried to explicate some of the myriad possibilities
in the large world of options. Naturally, these pages have been able to
cover only a small part thereof. For those further interested, there are
other chapters in this book and other books to peruse. We hope you will
become an option user, even if not an advocate.



CHAPTER 7

INSTITUTIONAL USES
OF OPTIONS

A portfolio manager has many responsibilities beyond those related to
specific equity selection. Some involve the broader issues of market
timing, portfolio asset allocation, and trade execution. The need to deal
with these responsibilities and the ever present pressures to reduce cost
were among the driving forces that led to the creation of index options.

Index options have been the fastest growing segment of the indus-
try in recent years, and certain index options markets have become
extremely liquid. Because markets are liquid and able to handle sizeable
orders, index options are in fact, as well as in theory, a beneficial tool
for the knowledgeable portfolio manager.

This chapter explains how a wide variety of options strategies can
be used to manage risk and to increase returns. The importance of
having a market view is stressed, as we analyze different strategies that
can be used in different market environments. We first look at portfolio
insurance, comparing equity put options and index puts, and the advan-
tages of each. We then look at five strategies that decrease market
exposure and compare the results of each. The next area to consider is
how to increase market exposure using index call buying strategies.
Finally, other portfolio strategies, such as covered call writing, are
discussed, as well as suggestions for portfolio repair and recommenda-
tions for handling special situations.

INTRODUCTION TO PORTFOLIO INSURANCE

A Look at Index and Equity Options

Perhaps the most basic use of index options is to insure or to hedge a
portfolio against a broad market decline while, at the same time, allow-
ing that portfolio to participate in any market advance. The table below
shows the similarities between buying index put options and a standard

insurance policy on a car or home.

196
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Insurance Policy Purchase of Index Put Options
Risk premium Option time premium
Value of asset Index level
Face value of policy Option strike price
Amount of deductible Index level minus strike price (out-of-the-money
amount)
Duration Time until expiration

It is easy to demonstrate how the purchase of index put options can
protect the value of a well-diversified portfolio, the makeup of which
generally matches the index on which the option is purchased. This
concept is illustrated first in a simplified six-stock, $162,600 portfolio
that is assumed to track the performance of the S&P 100 Index. The
potential problem with this assumption for larger portfolios is discussed
later.

Consider the six-stock group shown below. Closing prices were
taken from The Wall Street Journal for November 4, 1993, 78 days from
January expiration.

Number
Issue of Shares Price Value
AT&T 500 56 3/4 28,375
Bristol-Myers Squibb 400 597/8 23,950
General Motors 600 487/8 29,325
Exxon 400 647/8 25,950
DuPont 600 48 1/2 29,100
Merck 800 323/8 25,900

$162,600

The question here is simply, other than liquidating the portfolio,
what can a manager do to protect a portfolio from an expected short-
term market decline? Buying puts, of course, is appropriate; but there
are two types of put options from which to choose: individual equity
options and index options. So the next step is to analyze potential
performance of both types, then compare the results. A portfolio of
equity puts that matches the equity holdings in the sample portfolio
would look like this (again, closing prices for November 4, 1993):
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Issue Price  Put Options Price Quantity Cost

AT&T 56 3/4 Jan 55 19/16 5 781.25
Bristol-Myers Squibb 597/8 Jan 55 13/16 4 325.00
General Motors 487/8 Jan 45 11/16 6 637.50
Exxon 647/8 Jan 60 9/16 4 225.00
DuPont 481/2 Jan 45 7/8 6 525.00
Merck 323/8 Jan 30 5/8 8 500.00

$2,993.75

How this group of put options would profit with a stock market
decline is shown in the next table. Assume that each stock has declined
15 percent (to match the decline in the overall market) at the time of
option expiration; thus, there is no time premium left in the option
prices.

Price New
Issue (down 15%) Option Price Quantity Value
AT&T 48 1/4 6.75 5 3,375
Bristol-Myers Squibb 507/8 4125 4 1,650
General Motors 411/2 35 6 2,100
Exxon 551/8 4.875 4 1,850
DuPont 411/4 3.75 6 2,250
Merck 271/2 2.5 8 2,000
Total put option value after 15% market decline $13,325
Total put option cost 2,994
Total put option profit 10,331
Original portfolio value $162,600.00
15% decline in value 24,390.00
Profit on put options —10,331.00
Portfolio declined by: $ 14,059.00

The $10,331 put option profit is the payoff from the insurance pol-
icy. This profit directly reduces the total decline of $24,390 in the value
of the equities in the portfolio. As a result, the total portfolio declined in
value by $14,059 ($24,390 — $10,331). This is only an 8.6 percent decline
compared to the overall market and uninsured portfolio decline of 15
percent.
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A second insurance strategy is to purchase index put options. On
November 3, 1993, the S&P 100 closed at a level of 425.63, and the
January 420 put option closed at $9.

First, it’s necessary to calculate the number of options required to
insure the equity portfolio. S&P 100 (OEX) options represent a cash
settlement value equal to 100 times the index. This means that each
option with a strike price of 425 represents a market value of $42,500
(425 x $100). In the example, the equity portfolio has a total beginning
value of $162,600. Using the January 420 put options to insure this
portfolio requires purchasing 4 puts ($162,600 divided by $42,000 =
3.87). Obviously, some rounding is always involved in this calculation.
At the closing price of 9, the purchase of 4 put options would cost a total
of $3,600 (4 x $900.00). (For the sake of simplicity, commissions and
taxes are not included in this example. However, these are real world
factors that must be considered when implementing any actual invest-
ment strategy.)

The next task is to calculate how this insurance strategy benefits
the portfolio. First, calculate the index level after a 15 percent decline.
Then determine the option price assuming no time premium (a conserv-
ative assumption). Finally, calculate the put option profit and resulting
benefit to the portfolio.

1. A 15-percent decline in the index from 425.63 results in a level of
361.79 (425.63 X .85).

2. Atanindex level of 361.79, the 420 put option, at expiration, has
a value of $58.21 (420 — 361.79).

3. At $58.21, each index option has a profit of $4,921 (85,821 —
$900) for a total put option profit of $19,684 (4,921 X 4).

The following table summarizes the effect of these two portfolio
strategies.

S&P 100 Equity Equity Four Index

Index Portfolio Put Options Put Options
Beginning value 425.63 162,600 2,994.00 3,600
Ending value 361.79 138,210 13,325.00 23,284

Change in value -15% —24,390 +10,331.00 +19,684
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In this example, the payoff favors the index option purchase. The
difference is $9,353, which is about 6 percent of the $162,600 portfolio.
While the index puts here would have been the wiser choice, that will
not always be the case. There are other important items to consider as
well. A closer look at the two alternatives reveals several differences
that become important as the portfolio in question gets bigger.

Consider first the issue of manageability. In the simple example
given, the purchase of four options is required. All stock issues were
chosen with the January option series available 78 days out. In the real
world, however, stocks in a diversified portfolio might not have options
with 78 days remaining. Due to the way option series are structured and
are opened, there are times when only options with 30, 60, 120, and 210
days are available. This means that matching a portfolio of equity puts
with an equity portfolio will inevitably result in the purchase of puts
with different expirations. When different quantities of puts are added
to the variety of expiration months, the management problem becomes
obvious.

By contrast, when using equity options, the risk of error is more
than losing money. There is also the risk of portfolio disruption. When
puts are in-the-money at expiration, there is a great likelihood of auto-
matic exercise. This means that stocks will be automatically sold. For
taxable portfolios, the result can be significant. Extra commission
charges from selling stocks and buying them back are other negatives.

There is also the possibility that listed put options are not available
on some equities. And even though over-the-counter put options can be
available, these options markets are generally not as liquid as the listed
options markets. The manager is left to contend with the problems of
liquid markets, such as wide bid/ask spreads and the possible difficulty
of entering into or offsetting an options position.

Advantages of Index Options

Fortunately, index options can remedy some of the disadvantages of
equity options. First, consider the issue of manageability. When insur-
ing a portfolio with index options, one quantity of one option series is
used. The problem of portfolio disruption is also absent. With the cash
settlement feature of index options, there is no risk that individual equi-
ties will be sold by automatic exercise.

A lower option commission is another advantage. As previously
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discussed, at a strike price of 420, one index option covers a market
equivalent of $42,000. Compared with a put option on a $50 stock that
only covers $5,000 in value (for 100 shares), only one index option is
required for every eight equity options. This ratio, of course, would be
different for every portfolio, depending on the average stock price in the
portfolio. The good news is that commission discounts would probably
result from buying one larger quantity of index options, compared to
buying several smaller quantities of equity puts.

The relative advantages of index options apply to many situations
and have fueled the growth of index option markets; however, these
advantages do not apply in certain situations. For example, in times of
market uncertainty, the index options strategy may not be cheaper than
an equity option strategy. That index options could be more expensive
than equity options seems counterintuitive. Index options represent a
diversified portfolio, and diversification generally implies less risk of a
broad decline. Consequently, put options with less risk should be
cheaper. Yet, in times of market uncertainty, the implied volatility for
index options can be higher than for a group of equity options, resulting
in a higher price for index options.

In the simple example given, the index put strategy requires a cash
outlay of $3,600, and the equity put strategy requires $2,994. Consider
also commissions and payoffs. Commissions for four index puts are
obviously less than commissions for 33 equity puts on five stocks.

Overall, the payoff issue is much more uncertain and depends en-
tirely on how well the portfolio in question moves with the index on
which the puts are purchased. As long as the two move in tandem, the
index put payoff will equal the equity option payoff. However, portfo-
lios weighted unlike the index being used have a significant risk of
behaving differently. If the manager of a specialized portfolio sees an
imminent decline in its equities, there may not be a useful index option
available.

STRATEGIC CONSIDERATIONS OF PORTFOLIO INSURANCE

To implement a portfolio insurance strategy, you must evaluate alterna-
tives. Using a general example, the following section illustrates how
each strategy can perform and discusses considerations used in selec-
tion.
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The Alternatives

We look at five alternatives in terms of performance, then as a functior
of the portfolio manager’s outlook, followed by the cost and risk of eacl
alternative. We then compare the strategies using seven criteria.

Consider the investment alternatives of a portfolio manager with ¢
bearish outlook. One choice is selling the portfolio. While this has many
wide-ranging implications, it is the ultimate insurance policy. When th¢
portfolio is in cash, it has no risk if a market decline occurs. The secon¢
alternative, a variation on this strategy, is selling stock index future:
contracts. Although it is not within the realm of this book, this strateg:
has attracted a considerable following.

INDEX PUT BUYING STRATEGIES
Decreasing Market Exposure

Strategy alternatives 3, 4, and 5 are index put option strategies. The
third alternative is an index option strategy similar to the example of the
five-stock $162,600 portfolio. This method is generally known as buying
a portfolio equivalent of at-the-money puts. The fourth alternative in
volves buying the same number of index puts as in the third method, bu
with a lower strike price. This strategy is called buying a portfolic
equivalent of out-of-the-money puts. The final technique is not one tha
appears obvious to most investors because it involves buying a quantity
of puts that is greater than the portfolio equivalent number in strategie:
3 and 4. Generally this strategy involves the purchase of a greater num:
ber of out-of-the-money puts, so it could be called buying a portfolic
multiple of out-of-the-money puts.

How the Strategies Perform

Figure 7-1 illustrates how the portfolio can change in value (vertica
axis), given a change in the overall market (horizontal axis) for each o
the five alternatives. Lines represent the outcome at expiration. O
course, the strategies would have been implemented at some point prio
to expiration.
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FIGURE 7-1
Portfolio Insurance Strategies
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Strategy 1: Selling the Portfolio

Converting the portfolio to cash, of course, eliminates risk from market
fluctuation. Consequently, the return, regardless of market movement,
will be a straight line above zero market movement equal to the interest
earned during this time period.

Strategy 2: Selling Stock Index Futures

It is not within the scope of this discussion to cover all the practical
difficulties in the execution of this strategy. Suffice it to say that the
object of selling stock index futures against an equity portfolio is to
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eliminate the risk of downside market movement while still owning the
portfolio. As a result, at the end of the time period when this strategy is
implemented, the return can equal the T-bill rate of interest. The hori-
zontal line depicting strategy 2 is the same, in theory, as strategy 1,
because the dividends on the S&P 100 plus the futures premium equals
T-bill interest.

Strategies 3, 4, and 5: Buying Puts

The best way to explain this method is by using a model portfolio with a
total value of $10 million. Assume that the portfolio is broadly diversi-
fied and that its performance matches that of the S&P 100 Index. Specifi-
cally, assume that the beta of the portfolio is 1. In this example, the S&P
100 Index stands at a level of 425 when the insurance strategies are
implemented. For this example, you can use Table 7-1 on available put
option prices.

Strategy 3: Buy a Portfolio Equivalent of At-the-Money Puts. As
indicated at the bottom of Table 7-1, the purchase of 235 options is
required to fully insure this portfolio. For strategy 3, using the at-the-
money 425 put options and the indicated price of $11 results in a cash
outlay of $258,500 for 90-day ‘‘insurance.’’ The resuits of the total
portfolio’s performance are summarized both by line #3, Figure 7-1,
and by Table 7-2.

TABLE 7-1
Index Put Buying Strategies

S&P 100 at 425

90-Day Put Option
Strike Price Price
425 11
420 9
415 7
410 53/4
405 47/8
400 33/4

Calculating portfolio equivalent quantity of options. Number of Puts = Portfolio dollar
value + (Index level x Multiplier).

For a $10 million portfolic: $10,000,000 + (425 x 100) = 235
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TABLE 7-2
Strategy 3: Buying a Portfolio Equivalent of At-The-Money Puts to Insure a
$10 Million Portfolio

Index

Level at Index Equity Put Total Portfolio

Option Percent Portfolio Option Portfolio Percent
Expiration Change Value ($)* Value ($) Value ($) Change
365 -141%  § 8,367,949  $1,411,765 $ 9,779,714 -2.2%
380 -10.6 8,708,901 1,058,824 9,767,725 -2.3
395 -71 9,049,854 705,882 9,755,736 -24
410 -3.5 9,400,548 352,941 9,753,489 -25
425 0 9,741,500 0 9,741,500 ~2.6
440 +3.5 10,082,453 0 10,082,453 +0.8
455 +7.1 10,433,147 0 10,433,147 +4.3
470 +10.6 10,774,099 0 10,774,099 +7.7
485 +14.1 11,115,052 0 11,115,052 +11.2

235 put options (90-day expiration) with a strike price of 425 are purchased for $258,500
(235 x $1100). The balance of $9,741,500 remains invested in a diversified portfolio of equi-
ties that matches the performance of the S&P 100.

* Dividends are not included.

Table 7-2 and line #3 in Figure 7-1 demonstrate the two important
concepts about portfolio insurance. First, on the downside, the loss in
portfolio value is limited to a maximum percentage, even though the
market average could fall farther. On the upside, the portfolio remains
intact and participates in a market rally; however, on the upside, the
portfolio underperforms during the market rally because part of the
portfolio is spent (and lost) on the put insurance.

A comparison of Figure 7-1 and Table 7-2 reveals an apparent
inconsistency. Line #3 in Figure 7-1 is horizontal and represents a
constant maximum loss. The Portfolio Percent Change column in Table
7-2, however, indicates that a market decline of increasing proportion
actually results in a smaller portfolio loss. How can this inconsistency
be explained?

In theory, as represented by line #3 in Figure 7-1, the maximum
loss in the event of a stable or declining market is the cost of the put
options, which act like insurance on the portfolio. In the event of a
market rise, the portfolio underperforms the market by the cost of the
insurance. In practice, however, paying for the put options reduces the
amount invested in equities. The result is that 235 puts represent $10
million in market value while only $9,741,500 is invested in equities. On
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the downside, the puts will rise slightly faster than the decrease in the
equities; and on the upside, the equities will rise slightly less than the
theoretical $10 million portfolio. It is possible to purchase a number of
puts such that a maximum loss will result in the event of a stable or
declining market. That number is determined by the use of a linear
programming optimizing technique that finds the number of puts equal
to the portfolio value being insured. The issue here is that the cost of the
put options is part of the total capital whose performance is being mea-
sured. Some writers have tried to avoid this issue by assuming that the
cost of the put options equals the dividend income or that the puts are
purchased with funds outside of the portfolio being insured. A complete
discussion of portfolio performance evaluation is beyond the scope of
this book, but portfolio managers must face this issue when using
option-buying strategies.

Strategy 4: Buying a Portfolio Equivalent of Out-of-the-Money
Puts. Out-of-the-money puts cost less than at-the-money ones, but if
out of-the-money puts are used, the equity portfolio is uninsured against
a market decline between the current market level and the strike price
of the puts. Consequently, this portfolio insurance strategy is similar to
purchasing a policy with a large deductible. In comparison, purchasing
at-the-money puts is similar to buying a policy with no deductible.

As Table 7-3 indicates, the purchase of 235 puts with a strike price
of 410 (15 points below the current market level) requires a cash outlay
of $135,125.

With the out-of-the-money puts, the maximum loss in the portfolio
is 4.8 percent. This occurs if the market declines to an index level of
410. At this point, the equity portfolio has declined 3.5 percent and the
options—at a cost of 1.4 percent—expire worthless. On the upside, the
insured portfolio underperforms the market by 1.4 percent—the cost of
the put options.

Strategy 5: Buying a Portfolio Multiple of Out-of-the-Money
Puts. This put-buying strategy has two significant differences from
strategies 3 and 4. You can observe the first difference in line #S5 in
Figure 7-1. With this strategy, the portfolio can actually show an in-
crease in value with a market decline. This occurs because the quantity
of puts purchased represents a larger market value than the equity
portfolio.
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TABLE 7-3
Strategy 4: Buying a Portfolio Equivalent of Out-of-The-Money Puts

Index

Level at Index Equity Put Total Portfolio

Option Percent Portfolio Option Portfolio Percent
Expiration  Change Value ($)* Value ($) Value ($) Change
365 -14.1% $ 8,473,928  $1,058,824 § 9,632,752 —4.7%
380 ~10.6 8,819,198 705,882 9,525,080 -4.8
395 -7.1 9,164,469 352,941 9,617,410 -4.8
410 -35 9,519,604 0 9,519,604 —-4.8
425 0 9,864,875 0 9,864,875 -14
440 +3.5 10,210,146 0 10,210,146 +2.1
455 +7.1 10,565,281 0 10,565,281 +5.7
470 +10.6 10,910,552 0 10,910,552 +9.1
485 +14.1 11,255,822 0 11,266,822  +12.6

To insure a $10 million portfolio, 235 put options (90-day expiration) with a strike price of 410
are purchased for $135,125 (235 x $575). The balance of $9,864,875 remains invested in a
diversified portfolio of equities that matches the performance of the S&P 100.

* Dividends not included.

The second significant difference is that there are no strict guide-
lines as to how many puts to buy. Table 7-4 shows how this strategy
performs at different market levels. The reasoning behind the choice of
449 options is as follows: $258,500 was the cost of the at-the-money puts
in strategy 3. That dollar amount was chosen as an acceptable amount
to risk in terms of underperforming the market in the event of a market
rally. Out-of-the-money puts were purchased instead of at-the-money
puts due to the desire to take advantage of the leverage feature of
options. Obviously, a portfolio manager would have a different market
forecast for strategy S than for strategy 3.

The cash outlay cost of this strategy is the same as for strategy
3—$258,500. As a result, this portfolio will underperform the market by
2.6 percent if the market remains at the current level of 425 or rallies.

If the market declines slightly, you risk losing a maximum of 6.1
percent. That happens if the market declines to an index level of 410, at
which point the equity portfolio has declined 3.5 percent and the puts
expiring worthless represent a 2.6 percent loss. Below the index level of
410, however, the leverage effect of the put options comes into play. At
an index level of 395 and a market decline of 7.1 percent, the puts have
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TABLE 7-4
Strategy 5: Buying a Portfolio Multiple of Out-of-The-Money Puts
Index :

Level at Index Equity Put Total Portfolio

Option Percent Portfolio Option Portfolio Percent
Expiration  Change Value (8)* Value ($) Value ($) Change
365 -141%  $ 8,367,949  $2,020,500  $10,388,449 +3.9%
380 -10.6 8,708,901 1,347,000 10,055,901 +0.6
395 -741 9,049,854 673,500 9,723,354 -28
410 -35 9,400,548 0 9,400,548 -6.0
425 0 9,741,500 0 9,741,500 -2.6
440 +3.5 10,082,453 0 10,082,453 +0.8
455 +7.1 10,433,147 0 10,433,147 +4.3
470 +10.6 10,774,099 0 10,774,099 +7.7
485 +14.1 11,115,052 0 11,115,052 +11.2

Use $258,500 to purchase 449 put options (90-day expiration) with a strike price of 410
($258,500 divided by $575). The balance of $9,741,500 remains invested in a diversified port-
folio of equities that matches the performance of the S&P 100.

* Dividends are not included.

increased in value from the cost of $258,500 to $673,500 value, and the
result is only a 2.8 percent overall portfolio decline. As the market
continues to decline, the leverage effect of the puts boosts portfolio
performance to a profit position. At an index level of 380, a 10.6 percent
market decline, the portfolio shows a .6 percent profit. And at an index
level of 365, a 14.1 percent market decline, the portfolio shows a 3.9
percent profit.
All three put option strategies are summarized in Table 7-5.

Choosing a Portfolio Insurance Strategy

In analyzing or choosing an option strategy, there are a number of
important considerations. The first is the cost of the strategy; the sec-
ond, the risk. Another important consideration is the portfolio man-
ager’s opinion of the market. Unfortunately, a vague opinion will not
suffice. Because the most popularly traded options typically have a life
of less than six months, market opinion must be specific in terms of
direction, percentage of movement, and duration. The portfolio man-
ager must also be able to articulate the advantage that options can bring
to this particular investment situation.
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TABLE 7-5
Comparison of Results for Strategies 3, 4, and 5§

Index Percent Percent Percent
Level at Change Change Change
Option Percent Strategy Strategy Strategy

Expiration Change 3 4 5
365 -14.1% -2.2% -4.7% +3.9%
380 -10.6 -23 -4.8 +0.6
395 -71 —-2.4 -4.8 -28
410 -35 -25 -4.8 -6.0
425 0 —-2.6 -1.4 —-26
440 +3.5 +.8 +2.1 +0.8
455 +7.1 +4.3 +5.7 +4.3
470 +10.6 +7.7 +9.1 +7.7
485 +14.1 +11.2 +12.6 +11.2

Initial portfolio value = $10,000,000.

S&P 100 at 425.

Strategy 3: Buying 235 at-the-money puts (a portfolio equivalent quantity).
Strategy 4: Buying 235 out-of-the-money puts (a portfolio equivalent quantity).
Strategy 5: Buying 449 out-of-the-money puts (a portfolio mulitiple quantity).

When the specific market opinion is formulated and the desired
benefit is identified, the time frame should then be chosen. As you can
see, some strategies are implemented for the life of the option, perhaps
as long as six months, and others are implemented for less than one
month, at which point the option position is liquidated.

The portfolio manager should also take into account the implied
volatility level of options. While it is always better to buy something at
the best possible price, the exact level of implied volatility is more
important in some situations than in others.

Finally, the expected frequency of use for each strategy deserves
discussion.

For a summary of the analytical process in choosing one of these
strategies, see the grid in Table 7-6, followed by a detailed explanation
of each column.

Column 1: Selling the Portfolio
Selling the portfolio is, in effect, the ultimate insurance policy. Once in

cash, there is no risk if the market declines. It is obvious, however, that
selling an entire portfolio is not done lightly or frequently. In fact, this
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would be a major policy decision that would probably occur only at the
end of a market cycle. There would undoubtedly be strong fundamental
economic considerations, perhaps the forecast of a prolonged reces-
sion. Consequently, the portfolio manager would not simply be bearish,
he would be predicting a 25 to 40 percent market decline over one to
three years. This strategy simply would not be practical for a three-
month or even a six-month period.

In the cost/risk area, however, this strategy has many ramifica-
tions. For a portfolio of any size, converting all equities to cash is not
easy or inexpensive, and commissions are only part of the cost. The
true full cost includes the spread between the current market price and
the sale price of the equities. An increase in the supply of a given stock
can drive down its price and, for large blocks of stock, this can be a
significant discount. For taxable portfolios, this strategy has consider-
able cost consequences. For individuals with long-term holdings at a
very low cost basis, this strategy is virtually impractical.

The ultimate test of cash conversion is the price at which the port-
folio is repurchased. The risk, therefore, is being wrong in the market
forecast and missing a bull market move. If the repurchase occurs at a
market level higher than at the time of sale, this strategy results in an
opportunity loss, rather than a recognizable trading loss.

Column 2: Selling Stock Index Futures

As stated earlier it is not within the purview of this book to discuss all
the technicalities of using stock index futures. However, a stock index
futures contract is equivalent to some dollar value portfolio that
matches the underlying index, and a portfolio manager seeking protec-
tion against a market decline can sell stock index futures contracts
against a broadly based equity portfolio with the goal of becoming *‘neu-
tral the market.’’” Although this is never perfectly achievable, the con-
cept is that the loss experienced by an equity portfolio during a market
decline is offset by the profit from the short stock index futures con-
tracts.

This strategy has the advantage of not disrupting the existing equity
holdings, which is especially important to taxable portfolios. Other ad-
vantages are lower commissions and ease of execution. The ease of
execution, however, has been called into question by the October 1987
crash. Nevertheless, the subsequent recovery has shown that this strat-
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egy can be implemented satisfactorily for portfolios with values th:
extend to hundreds of millions of dollars.

Because of the relative ease of entry and exit, the portfolio manage
has more flexibility in acting upon bearish market forecasts. If, fc
example, the institutional investor predicts a 10 percent market correc
tion over three to six months, it would not be practical to sell th
portfolio with the goal of buying it all back at a price 10 percent lowe;
Use of stock index futures contracts, however, could protect a portfoli
during this time period.

The risk of this strategy, as with selling all holdings, is missing
market rally. The cost, in addition to commissions, includes any dis
count or premium to the index at which the futures contracts trades ar
executed.

Column 3: Buying a Portfolio Equivalent of At-the-Money Index Put:

Although index put options are available with maturities in excess ¢
one year, the most liquid series are in the first six months. Conse
quently, at the current time, it seems best to limit option insuranc
strategies to that time frame.

The market opinion required to make a portfolio insurance strateg
appropriate must take into account the expected move relative to th
price of the option. In the example discussed earlier, the 90-day at-the
money 425 puts were priced at $11 or 2.6 percent of the index value
This means that the market must decline 2.6 percent for the put positioi
to break even at option expiration. As such, the portfolio manager mus
have a strong expectation that a market decline in excess of 2.6 percen
is likely to occur. To understand why such an expectation is essential
look at the cost/risk of this strategy. The risk is underperforming th
market by 2.6 percent—the cost of the put options. If the market re
mains at the same level or rallies, the put options expire worthless, an
this insured portfolio underperforms the market by 2.6 percent.

Why would a manager be willing to risk underperforming the mar
ket by 2.6 percent during a 90-day period (a 10.4 percent annual rate)
The manager is willing to take this risk because he or she has an ex
tremely bearish view and hopes to beat the market performance b
profiting from owning the puts. Clearly, the objective of the optior
purchase is to have profit and thereby to limit or insure against portfolic
losses.
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Because the puts in this case are at-the-money, they have the high-
est price change response to the level of implied volatility. In fact,
during the period of 1986 to 1987, at-the-money put options traded as
low as 3 percent of the index (11 percent implied volatility) to 15 percent
of the index (45 percent implied volatility). The higher number, of
course, occurred in the aftermath of the October 1987 crash. This means
that knowledge of implied volatility levels and an opinion about future
levels are vital.

Column 4: Buying a Portfolio Equivalent of Out-of-the-Money Puts

What are the implications of buying puts with a strike price below the
current market level? At first glance it may seem that there are only two
differences between this strategy and buying at-the-money puts: a lower
cash outlay (1.4 versus 2.6 percent) and a greater maximum portfolio
decline (4.8 versus 2.6 percent). In fact, the other considerations for this
strategy—market opinion, time frame, option objective, and implied
volatility—are significantly different as well.

Market opinion, as with any equity investment decision, is the
place to start. A manager who had a high expectation of a market
decline would be willing to pay more for portfolio insurance and would
buy at-the-money puts. One who is less certain, but has that ‘‘nagging
feeling’’ that a market correction is within the realm of possibility,
would be willing to pay a smaller amount.

To make this distinction clearer, consider the following two sce-
narios. In the first, after a two-and-a-half-year bull market, a portfolio
manager sees that gradually rising interest rates have not yet been di-
gested by the market. Further, the latest research reports indicate that
three major industries are facing labor negotiations and that walkouts in
one or two are likely. This institutional investor feels that another major
negative development is all it would take to send the market down, and
his market experience and knowledge of the political and economic
situation make him believe that such an event is likely. In this scenario,
the 2.6 percent cost of at-the-money puts is warranted.

In the second scenario, the market has been moving sideways for
four months after a 60-day 8 percent rally. The research reports are
favorable, and the portfolio manager’s fundamental outlook is positive.
Experience, however, suggests that all may not be as it seems. Bullish
sentiment is high, the advance-decline line is sloping downward, and
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institutional cash holdings are at a low level. The portfolio manager is
bullish, but is facing this quandary: Will the overbought condition be
resolved by more sideways movement, or by a market correction? The
manager is clearly willing to ride out a minor market correction, but he
believes in the possibility of a short sharp correction. In this scenario,
cheaper insurance is desired. The out-of-the-money puts are the best
choice, because the portfolio manager is bullish in the longer term and
does not want the expensive cost of at-the-money puts to significantly
reduce performance relative to market averages.

What time frame is relevant for purchasing out-of-the-money puts?
Because the certainty of the market decline is less than in the first
scenario, and because the cash cost is lower per unit of time for longer
options, this strategy seems more appropriate for five-, six-, or seven-
month options. The overall cost of the strategy is low and, with the
timing in doubt, it is best to allow as much time as possible for the
insurance to remain in effect.

The level of implied volatility and the objective in using options
also need to be addressed. A low level of implied volatility is always
favorable when buying options but is less important when buying out-of-
the-money puts than when buying at-the-money puts. Although the
change in option price has a nearly linear relationship to the change in
volatility (because the overall cost of the out-of-the-money puts is rela-
tively low), a higher level of implied volatility does not significantly
change the cost of this strategy as a percentage of the total portfolio. Of
course, in extreme conditions such as the aftermath of October 19,
1987, this may not be true, but in normal times, the level of implied
volatility does not greatly affect the decision to implement this tactic.

In this portfolio insurance strategy, the objective in purchasing the
options is to have them expire—worthless! Strange as it may sound, the
portfolio manager actually hopes that these out-of-the-money put op-
tions expire worthless. After all, a homeowner does not hope that the
house burns down so that the insurance policy will provide some com-
pensation. Similarly, a portfolio manager who buys out-of-the-money
puts does not hope that the market declines so that the portfolio will
decrease in value by a lesser percentage than the overall market. This is
a hard concept for many investors to digest. But there are times when
the experienced money manager recognizes that a sharp market correc-
tion, even though not expected, has a probability of occurring that is
high enough to justify the expenditure of 1 1/2 to 2 percent of the
portfolio on out-of-the-money puts for three to six months of insurance.
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Column 5: Buying a Portfolio Multiple of Out-of-the-Money Puts

Strategy 5 has the possibility of actually profiting from a market decline.
The cost of the options is 2.6 percent of the portfolio—the same as
strategy 3. However, the risk is the greatest of any of the put buying
strategies. If the overall market drops to an index level of 410 (equiva-
lent to the strike price of the puts), the portfolio loses 6 percent, which
would compare to an overall market decline of 3.5 percent.

How often is this strategy useful? To quantify the answer, Table
7-4 shows that with a nearly 15 percent market decline, the strategy of
buying a portfolio multiple of out-of-the-money puts will actually show a
positive return for the entire portfolio. Since 90-day puts are used in the
example, it seems reasonable to ask how often the Dow Jones Industrial
Average (DJIA) declined by 15 percent or more in 90 days. If this has
never happened, the discussion of this method would be no more than
an academic exercise. This is a severe yardstick—a 15 percent or
greater decline in 90 days. The number of such occurrences is shown in
Table 7-7. This has happened 11 times between 1969 and 1993, less than
once every two years. With a less strict test, say 12 percent in 100 days,
the number of such occurrences is close to once per year. This knowl-
edge should open the eyes of many portfolio managers to the possible
benefits of this option strategy.

TABLE 7-7
11 Times in 24 Years
Start Finish Number Percent
Date DJIA Date DJIA of Days Decline
1. 5/14/69 974 7/30/69 788 77 19.0%
2. 11/10/69 871 2/3/70 738 85 15.2
3. 4/9/70 798 5/27/70 631 48 20.9
4, 10/29/73 999 12/5/73 783 37 214
5. 6/11/74 865 8/29/74 651 79 24.7
6. 11/6/74 692 12/9/74 570 33 17.6
7. 7/22/77 972 10/19/77 809 89 16.7
8. 2/13/80 918 3/27/80 729 42 : 20.5
9. 6/30/81 988 9/28/81 807 90 18.3
10. 8/25/87 2,722 10/19/87 1,738 55 36.0
11. 7/16/90 2,999 10/11/90 2,365 87 21.4

Between 1969 and 1993 the Dow Jones Industrial Average feil more than 15 percent in less
than 90 days—11 times.
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The objective of this strategy is to take advantage of the leverage
aspect of the options and to profit from the anticipated market decline.
In order for a portfolio manager to take the risk of performing 10 percent
worse than the market, he must be extremely confident of his market
opinion. In fact, this strategy has no direct insurance analogy. It is more
of a speculation on a market decline.

What, then, are the key elements to making this strategy success-
ful? The answer to this question has two parts: the knowledge of implied
volatility levels and the choice of the appropriate time frame.

Although the implied volatility level was not significant in strategy
4 (buying a portfolio equivalent of out-of-the-money puts), implied vola-
tility levels are critical in buying a portfolio multiple of out-of-the-
money puts. The implied volatility level is important for three reasons.
First, because the quantity of options purchased is determined by the
dollar amount (or portfolio percentage) allocated, more options can be
purchased if the price (implied volatility level) is low. For this example,
2.6 percent of the portfolio was chosen because this is the same amount
invested in at-the-money puts in strategy 3. Using this amount clearly
demonstrates the effect of leverage when using out-of-the-money op-
tions. However, there is no specific rule for the amount allocated when
using this strategy.

A second reason the level of implied volatility is important when
implementing this strategy is if the puts are purchased at a high implied
volatility level, then they will decrease in price rapidly should implied
volatility levels decline. This could happen with or without the market
declining as expected. Third, an increase in implied volatility, in addi-
tion to appreciation from market movement, greatly adds to the options’
increase in price. Consequently, the ideal time to implement this strat-
egy is when implied volatility is low and expected to increase.

The best time frame is similar to the one chosen for any specula-
tion—usually very short. Since success depends on a sharp market
move (which, by definition, must be unexpected by the general market),
it is likely that in two to four weeks this speculative strategy will prove
to work or not. That is the point to sell the options with a profit or no
more than a small loss. This is a major difference from the other put
buying strategies, in which the plan is to hold them until expiration.
With this strategy, however, the plan is to sell the options within two to
four weeks of their purchase if the anticipated market decline has not
begun.

The fact that this method calls for holding the options for no more
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than a month does not imply that options with four weeks left until
expiration are the best buy. Actually, options with a strike price 15
index points below the current market level that have 90 days or longer
until expiration are the preferred choice here. Time decay in option
prices is significant in the last 30 days, and option-buying strategies
using these very short-term options must be planned carefully. If 90-day
put options are purchased, they will increase in price either from a sharp
down move or an increase in volatility. Perhaps both will happen. When
using the 90-day or longer-term options, portfolio managers must have
the discipline to liquidate the position at the point when either the
strategy has worked successfully, or it has been judged to be unsuccess-
ful.

Where the Insurance Analogy Breaks Down

The term portfolio insurance is not used in a strict sense to mean the
insurance used by property owners. In fact, many attributes of those
policies do not apply to portfolio insurance. First, the home or car
- owner hopes that he or she never has to make a claim on the policy.
Second, mortgage lenders and many state laws require certain types of
insurance. Third, home insurance, at least, generally costs less than 1
percent annually of the market value of the insured property. Finally,
payoffs from home and car insurance can be several hundred times the
premium.

There is certainly no requirement that portfolio managers purchase
portfolio insurance. The motivation behind buying put options is a nega-
tive market forecast and can entail a desire to profit from the put-option
purchase. In the previous example of buying at-the-money puts (strat-
egy 3), the total cost of insuring the portfolio for 90 days comes to 2.6
percent of the portfolio; that implies an annual rate of 10.4 percent,
which is unquestionably too expensive to be used continuously. Al-
though there are stories of options going up 1,000 percent, most success
stories deal with options doubling or tripling rather than multiplying
several hundred times.

The conclusion to be drawn from these differences is that portfolio
insurance strategies are more properly called market timing strategies.
They give the portfolio manager several alternatives to use for the pur-
pose of increasing returns and managing market risk. Before the birth of
these option products, the range of alternatives available was limited to
owning stocks, investing in cash, or having a combination of the two.
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MARKET TIMING

Although market timing has its critics, many professional investors rec-
ognize that a manager who changes the portfolio mix between equities
and cash is essentially making market timing decisions. Almost by defi-
nition, unless a portfolio manager has 100 percent invested in equities
all the time, he is a market timer. Consider a portfolio manager who,
over the course of time, is ‘‘fully invested”’ at one point, ‘‘maintaining
cash reserves for buying opportunities’’ at another point, and “largely
in cash waiting for the market to bottom’’ at a third point in time. Many
portfolio managers who make these statements also say, ‘I am not a
market timer.”’ But the motivation behind each of these statements is a
market opinion and therefore a market timing opinion. *‘I am fully in-
vested’”” means *‘I am bullish.”” In this case, the portfolio manager
would not be using any of the portfolio insurance strategies discussed
above.

‘I am maintaining cash reserves for buying opportunities’’ means
“I' am long-term bullish but short-term bearish.”” This situation might
dictate being fully invested and employing one of the put-buying strate-
gies.

“I am largely in cash’’ means ‘‘I am bearish’’ and might indicate
use of the put-buying strategy that profits from a sharp down move.
Indeed, looking at portfolio insurance strategies in the light of market
timing decisions can give the portfolio manager additional insight into
the nature of these tools and their appropriate use.

DYNAMIC HEDGING CAN REDUCE MARKET
EXPOSURE USING PUTS

Index put options can be used on a very short-term basis (one to three
weeks) to decrease a portfolio’s exposure to the equity market during a
temporary market decline or during the time it takes to sell individual
equities. An example of when this strategy is appropriate is a situation
in which a portfolio manager has decided to reduce the equity allocation
and is concerned about the effect of a market decline during the two-
week period that it will take to select and sell individual equities. To
begin with, assume that the S&P 500 Index is at 455. Anticipating a
moderate decline in the market, a portfolio manager decides to reduce
equity exposure by $7.5 million through the purchase of index puts. A
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two-month, at-the-money S&P 500 put with a 455 strike is selling at
$6 3/4 and has an estimated delta of —.55. The manager reduces equity
exposure by purchasing 300 index puts [7.5 million/($100 multiplier x
455 index X .55 delta)]. The cost of this position is $202,500 ($675 option
premium X 300 options).

Two weeks later, the manager selects the equities to sell. If the
index now stands at 450 and the S&P 500 put is $9 7/8, the put position
has a value of $296,250, representing a profit of $93,750. Assuming that
the equities declined by the same proportion as the index, this profit
offsets the $82,418 loss incurred on the sale of the equities.

This strategy is called dynamic hedging because the number of
index options purchased depends on the delta of the option being used.
Because an option’s delta changes with market movement, the use of
this strategy can involve the buying and selling of options during the
hedging period.

In the previous example, if the market had moved to an index level
of 450 before the individual equities had been chosen, the delta of the
455 put options would have risen to —.68. This would have changed the
portfolio market value represented by the put options to $9,180,000 (450
x $100 X .68 x 300). Meanwhile, the equity portfolio would be
$7,417,582 ($7,500,000 — $82,418). At the index level of 450, only 242
options would be required to hedge the equity portfolio [$7,417,582/(450
x $100 multiplier X .68 delta)]. Consequently, 58 of the options would
be sold, and the portfolio manager would have a new position of delta
equality—long $7,417,582 of equities and short $7,417,582 represented
by index put options. Adjusting the option position could then be re-
peated until the time when the individual equities were sold, at which
point the put options would also be sold.

This dynamic feature could also work if only part of the equities
were sold at one time. For example, if the equities were sold in three
blocks, each on a different day, the put options could also be sold in
three blocks. The goal would be to maintain a short market position in
options equal to the long market position in equities until both positions
were sold. In this way, the equity market exposure of the portfolio
would have been reduced during the period it took to implement the
selling program. A

Dynamic hedging is perhaps the most frequently misunderstood
strategy. It is confused with insurance strategies, and its essentially
short-term use is often overlooked. Successful use depends on knowl-
edge of implied volatility levels and the option time decay curve. The
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portfolio manager must decide on the time period of the dynamic hedge
and then carefully examine the possible returns from the options, given
a change in market level and implied volatility. If these elements are
carefully integrated, a manager can see how effective this tool can be.

INDEX CALL BUYING STRATEGIES
Increasing Market Exposuie with Limited Risk

Because index call options replicate a dollar portfolio of the underlying
index, it is possible to match a portfolio’s total dollar investment by
purchasing index call options. The advantages of doing this are similar
to the advantages of buying call options on individual equities. For the
limited risk of the premium paid, the call buyer can participate in a
broad market advance.

There are four general ways to employ index call buying. Three are
variations on the same concept of buying calls with the goal of partici-
pating in a broad market rally while having limited risk on the downside.
These three strategies are: (1) buying a portfolio equivalent quantity of
at-the-money index calls, (2) buying a portfolio equivalent quantity of
out-of-the-money calls, and (3) buying a portfolio multiple of out-of-the-
money calls.

The fourth method of employing index call options is a short-term
market timing tool used when increasing a portfolio’s equity exposure.
Proper use requires knowledge of implied volatility levels and the op-
tion’s time decay curve, as will be discussed.

In the following examples, assume that the portfolio in question has
$10 million in cash and the S&P 100 Index and related options closed at
the prices indicated in Table 7-8.

The 90/10 Strategy

A tactic traditionally known as the 90/10 strategy enables portfolio man-
agers to achieve two goals simultaneously: capital preservation and
potential appreciation from a market rally. This method involves the
purchase of index call options with a small portion of a portfolio’s
capital—say 10 percent—and the purchase of low risk cash equivalents
with the remaining 90 percent. Hence the name 90/10. The maximum

risk is the premium paid for the calls, and, above the break-even index
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TABLE 7-8
index Call Buying Strategies

90-Day
Call Strike Price Call Option Price
425 83/4
430 6
435 4
440 2
445 11/2
450 3/4
455 1/4

90-day Treasury bills pay 3.0 percent annual rate.
Calculating portfolio equivalent quantity of options:

Number of calls = Portfolio dollar value + (Index level x Multiplier).
For a $10 million portfolio: 10,000,000 + (425 x 100) = 235.

level implied by the call price, the index call options allow the portfolio
to participate dollar for dollar in a market rally.

From Table 7-8, one can calculate that 235 calls is the proper
quantity required to replicate a $10 million portfolio. With the S&P 100
Index at 425, each option represents a market value of $42,500 ($100 X
Index level of 425), and thus 235 options are required ($10,000,000
divided by $42,500).

The at-the-money calls with a strike price of 425 are purchased at
8 3/4 each for a total cost of $205,625. The remaining balance of
$9,794,375 is used to purchase 90-day Treasury bills that pay 3 percent
annually, resulting in a maturity value of $9,867,833. Table 7-9 demon-
strates how the portfolio of T-bills plus 235 at-the-money calls perform
at various index levels.

The Percent Change column shows that the maximum loss on this
portfolio is 1.3 percent (the premium paid for the index calls minus the
interest earned on the cash investments). This occurs if the index level
declines or remains constant and the calls expire worthless. With any
market rally, however, this portfolio of at-the-money calls plus cash will
participate in the market advance. If the market rallies to an index level
of 485, a 14.1 percent advance, this cash-plus-calls portfolio increases
in value by 12.8 percent. It is important to note that the maximum loss
of the portfolio is also the amount by which the portfolio will underper-
form the market if the index level rises.
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TABLE 7-9
Strategy 1: Buying a Portfolio Equivalent of At-The-Money Calls
Index Cash ,

Level at Index Plus Call Total Portfoli

Option Percent Interest Option Portfolio Percen
Expiration =~ Change  Earned ($) Value ($) Value ($) Chang
365 -141%  $9,867,833 § 0 §$ 9867833 -1.3%
380 -10.6 9,867,833 0 9,867,833 -1.3
395 =741 9,867,833 0 9,867,833 -1.3
410 -3.5 9,867,833 0 9,867,833 -1.3
425 0 9,867,833 0 9,867,833 -1.3
440 +3.5 9,867,833 352,500 10,193,333 +1.9
455 +7.1 9,867,833 705,000 10,572,833 +5.7
470 +10.6 9,867,833 1,057,500 10,925,833 +9.3
485 +14.1 9,867,833 1,410,000 11,277,833 +12.8

To replicate a $10 million portfolio, 235 call options (90-day expiration) with a strike pric
of 425 are purchased for $205,625 (235 x $875). The balance of $9,794,375 is invested i
Treasury bills and earns $73,457.81 ($9,794,375 x .03 x .25).

Buying a Portfolio Equivalent of At-the-Money Calls

To replicate a $10 million portfolio, 235 call options (90-day expiration
with a strike price of 425 are purchased for $205,625 (235 x $875). Th
balance of $9,794,375 is invested in Treasury bills and earns $73,458.

Low-Cost Participation with Out-of-the-Money Calls

Participation in a market rally can be achieved by buying out-of-the
money options. This method requires less cash outlay than buying at
the-money index call options, although participation in the rally begin:
at a later point in the market rise. Purchasing 235 options with a strike
price of 440 at a total cost of $47,000 ($200 each x 235) is only 6:
percent of the interest earned of $74,648 on the remaining cash balanc¢
of $9,953,000. Table 710 illustrates how this cash plus index call buying
strategy performs at different index levels.

This strategy, as illustrated, has no potential for loss because the
interest earned is greater than the cost of the call options. However, ir
many cases there would be a loss if lower strike price calls were used
The loss would be calculated by determining the difference between the
cost of the calls and the interest earned. In this example, the gain is 0.2¢
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TABLE 7-10
Strategy 2: Buying a Portfolio Equivalent of Out-of-the-Money Calls
Index Cash
Level at Index Pius Call Total Portfolio
Option Percent Interest Option Portfolio Percent

Expiration  Change Earned ($) Value ($) Value ($) Change

365 -141%  $10,027648 § 0 $10,027,648 +0.28%
380 -10.6 10,027,648 0 10,027,648 +0.28
395 =741 10,027,648 0 10,027,648 +0.28
410 -3.5 10,027,648 0 10,027,648 +0.28
425 0 10,027,648 0 10,027,648 +0.28
440 +3.5 10,027,648 0 10,027,648 +0.28
455 +7.1 10,027,648 352,500 10,380,148 +3.8
470 +10.6 10,027,648 705,000 10,732,648 +7.3
485 +14.1 10,027,648 1,057,500 11,085,148  +10.8

To replicate a $10 million portfolio, 235 call options (90-day expiration) with a strike price of
440 are purchased for $47,000 (235 x 200). The baiance of $9,953,000 is invested in Treasury
bills and earns $74,648 (9,953,000 x .03 x .25).

percent until the index reaches a level of 440—the strike price of the
options. If, for example, the market rallies to an index level of 470, a
10.6 percent advance, this cash-plus-calls portfolio will achieve a 7.3
percent increase. This portfolio has underperformed the index by ap-
proximately 3.3 percent. You can calculate this by adding the cost of the
calls minus the interest earned to the difference between the strike price
of the calls and the index level at the time of the call purchase. In this
example, the cost of the calls minus the interest is ($27,648), or 0.3
percent of the $10 million portfolio. The difference between the strike
price of the calls (440) and the index level at the time of the call purchase
(425) is 15 points, or 3.5 percent of the index level. Adding these figures
together gives you 3.2 percent, the amount by which the portfolio using
this call buying strategy will underperform the market in a broad rally.

Leverage with Out-of-the-Money Calls

In this strategy, a quantity of out-of-the-money calls greater than the
portfolio-equivalent number is purchased so that the portfolio’s perfor-
mance will be increased by the leverage aspect of options. Determining
the quantity to be purchased is a subjective decision. One commonly
employed practice is to calculate the dollar amount required to purchase
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at-the-money calls as in strategy 1 and then use that dollar amount tc
purchase as many out-of-the-money calls as possible from strategy 2. Ir
this case, $205,625, the amount used to purchase index call options ir
strategy 1, will purchase 1,028 out-of-the-money 440 calls ($205,62¢
divided by $200 equals 1,028). The upside leverage payoff of this strat-
egy is demonstrated in Table 7-11.

If the market rallies to an index level of 470, a 10.6 percent ad-
vance, this cash-plus-calls portfolio increases by 29.5 percent, outper-
forming the market by 18.9 percent. At an index level of 485, this
portfolio outperforms the market by 30.8 percent.

This portfolio will continue to outperform the index at an increasing
rate, because 1,028 calls with a strike price of 440 represent the portfolio
equivalent of $45,232,000 ($44,000 x 1,028). By comparison, a $10 mil-
lion portfolio at an index level of 425 would have grown only to
$10,352,500 at an index level of 440.

Upside leverage does not come without a cost, however. For any
decline in the index level, the maximum potential loss is 1.3 percent, the
premium paid for the calls minus the interest earned on the cash invest-
ments. This is not the worst case for the portfolio manager who is
evaluated on his performance in comparison to the performance of the

TABLE 7-11
Strategy 3: Buying a Portfolio Multiple of Out-of-the-Money Calls
Index Cash

Level at Index Plus Call Total Portfolio

Option Percent Interest Option Portfolio Percent
Expiration Change Earned ($) Value (§) Value ($) Change
365 ~14.1% $9,867,833 $ 0 $ 9,867,833 -1.3%
380 -10.6 9,867,833 0 9,867,833 -1.3
395 -741 9,867,833 0 9,867,833 -13
410 -35 9,867,833 0 9,867,833 -1.3
425 0 9,867,833 0 9,867,833 -1.3
440 +3.5 9,867,833 0 9,867,833 -1.3
455 +7.1 9,867,833 1,542,000 11,409,833 +14.1
470 +10.6 9,867,833 3,084,000 12,951,833 +29.5
485 +14.1 9,867,833 4,626,000 14,493,833 +44.9

Use $205,625 to purchase 1,028 call options (90-day expiration) with a strike price of 440
(205,625 + 200). The balance of $9,794,375 is invested in Treasury bills and earns 73,458
(9,794,375 x .03 x .25).
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market and his peers. The worst case for the portfolio manager occurs
when the market rallies only slightly to an index level of 440. At this
point, the index has risen 3.5 percent and, with the 440 calls expiring
worthless, this cash-plus-calls portfolio falls by 1.3 percent. This means
that the portfolio has underperformed the market by 4.8 percent.

Choosing the Appropriate Call Buying Strategy

Table 7-12 summarizes and compares the percentage changes in the
portfolio for call buying strategies 1, 2, and 3 at various index levels.
Different payoff opportunities for each imply that various market envi-
ronments and outlooks lead to the selection of each strategy.

Again, there are important considerations in selecting the appropri-
ate strategy. The first is the cost of the strategy; the second is the risk.
Risk is defined in terms of comparing the performance of the cash-plus-
calls portfolio and the overall market performance. Market opinion, in
all the required specificity described earlier, must be taken into account;
and the benefit to be derived from buying calls must be clearly identi-
fied. Other considerations are the time frame for implementation and
the implied volatility level. Finally, no strategy can be used continu-
ously, so the next section reviews how often a particular one might
reasonably be implemented.

TABLE 7-12 .
Comparison of Results in Index Call Buying Strategies 1, 2, and 3

Index Percent Percent Percent

Level at Index Change Change Change

Option Percent Strategy Strategy Strategy
Expiration Change 1 2 3
365 -14.1% -1.3% +0.28% -1.3%
380 -10.6 -1.3 +0.28 -1.3
395 =741 -1.3 +0.28 -1.3
410 -3.5 -1.3 +0.28 -1.3
425 0 -1.3 +0.28 -1.3
440 +3.5 +1.9 +0.28 -1.3
455 +7.1 +5.7 +3.8 +14.1
470 +10.6 +9.3 +7.3 +29.5

485 +14.1 +12.8 +10.8 +44.9
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Analysis for Choosing Index Call Buying Strategy 3

Gaining Leverage

The payoff table for this strategy shows the model $10 million portfolio
significantly outperforming the general market in a major rally. Conse-
quently, market opinion must be extremely bullish for the very near
term. Specifically, the portfolio manager must be looking for an increase
in the index level from 425 to at least 455, a 7.1 percent market advance.
Above that level, the cash-plus-calls portfolio increasingly outperforms
the market. This move must be expected to begin in the very near
future, probably within two to four weeks.

It may be of interest to understand a statistic of market rallies. Say
in the above example the market move required to outperform the mar-
ket was just under 20 percent. Although it may come as a surprise to
many investors, this kind of rally occurs, on average, nearly once per
year. Such a rally occurred in August 1982 when the Dow Jones Indus-
trial Average rallied from 790 to 950 (a 20 percent advance) in two
weeks. Table 7-13 lists similar moves from 1969 to November 1993.

This strategy would be employed to take advantage of the leverage
aspect of options. A portfolio manager who employs this strategy must
be sufficiently confident of a short-term bullish market opinion that
allows for a possible reward, despite the risk of underperforming the
market.

The time frame for this strategy is necessarily short. The portfolio
manager’s unusually bullish forecast must be prompted by something—
a news event, a technical condition in the market, or some other pend-
ing development. Generally speaking, in such a situation the manager
will know within two weeks to a month if his or her forecast is being
realized. Consequently, the time to liquidate the option position is when
the strategy is successful or when it becomes apparent that it is not
working. '

Deciding which options to buy is another matter. Expecting a major
rally to begin in the next two to four weeks does not mean that the front-
month options are the right choice. This strategy is a short-term bullish
volatility play, and two events can make it profitable: a market rally or
an increase in implied volatility. With the front-month options so close
to expiration, it is unlikely that they will benefit much from an increase
in implied volatility. Also, if the market rally starts later than expected,
these options can expire just before the market rallies through the strike
price. Farther out options have a higher absolute cost, but have the
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TABLE 7-13
22 Times in 24 Years
Start Finish Number Percent
Date DJIA Date DJIA of Days Increase
1. 5/26/70 628 6/19/70 728 24 15.9%
2. 7/7/70 669 9/8/70 773 63 15.5
3. 11/19/70 775 2/16/71 890 89 17.9
4. 11/23/71 790 1/18/72 917 56 16.0
5. 10/16/72 921 1/11/73 1,067 87 15.8
6. 8/22/73 851 10/29/73 985 67 15.7
7. 9/30/74 598 11/6/74 692 37 16.7
8. 12/9/74 579 2/21/75 749 74 29.3
9. 4/7/75 742 6/30/75 878 84 18.3
10. 12/8/75 821 2/25/75 994 79 21.0
11.  3/1/78 743 5/17/78 858 77 15.4
12. 3/27/80 730 6/17/80 887 82 215
13. 8/9/82 770 10/22/82 1,051 74 36.4
14.  2/2/83 1,046 4/29/83 1,226 86 17.2
15. 10/7/85 1,324 12/30/85 1,550 84 17.0
16. 1/22/86 1,502 4/21/86 1,856 88 235
17.  1/5/87 1,971 4/3/87 2,390 87 21.2
18. 5/29/87 2,2N 8/25/87 2,722 88 18.8
19. 12/4/87 1,766 2/29/88 2,071 86 17.2
20. 11/16/88 2,038 2/7/89 2,347 83 15.1
21. 1/09/91 2,470 3/13/91 2,955 72 19.6
22, 12/10/91 2,862 3/03/92 3,291 83 15.0

Between 1969 and November 1993 the DJIA rose more than 15 percent 22 times in less than
90 days.

advantages of benefiting from an increase in implied volatility and a
longer life to enable a bullish market forecast to materialize. A portfolio
manager must weigh these trade-offs when choosing which option ex-
piration to buy.

Implied volatility is an important consideration when buying a large
quantity of out-of-the-money options. If the strategy is to buy 90-day
options and sell them in two to four weeks if the rally has not started,
the buy decision is best implemented with a thorough knowledge of
implied volatility levels. Implied volatility changes can have a greater
impact on the price of 90-day out-of-the-money options than time de-
cay. If, instead, the strategy is to buy front-month options with three to
four weeks until expiration and let them expire if the rally does not
occur, implied volatility is not as important. In this situation, the ap-
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TABLE 7-14
Index Call Buying Strategy Selection Grid
Strategy 1: Strategy 2: Strategy 3:
Buying a Buying a Buying a
Portfolio Portfolio Portfolio
Equivalent of Equivalent of Multiple of
At-the-Money Out-of-the Out-of-the
Calls Money Calls Money Calls
Cost 2% 5% 2%
Risk Underperform general Perform with the Underperform genera

market by 1.3%

general market

market by 1.3%

Specific market opinion

Bullish on pending
developments,
worried about sharp
down move

Short-term bearish
but worried about
missing big market
advance

Very bullish short
term

Benefit of options

Expensive insurance
(no deductible)

Low-cost insurance

Leverage

Time frame of
implementation

1 month maximum

Buy 3-6 month
options, willing to
let them expire

2-6 weeks, then close
out if not successfu

Implied volatility

Should be on low end
of range

Not an important
consideration

Important consider-
ation: Need low
implied volatility

Expected frequency of
use

As needed, depending
on cash position of
portfolio

As needed, depending
on cash position of
portfolio

Once every year, on
average

proach is to take a low-cost, short-term option risk; the total price, not
implied volatility, can be the most important factor.
The considerations for index call buying strategies are summarized

in Table 7-14.

Analysis for Choosing Index Call Buying Strategy 2

Strategy 2 (buying a portfolio equivalent of out-of-the-money calls) is
employed for completely different reasons and has completely different
criteria than does strategy 3, yet both use out-of-the-money calls.
Examining payoff Table 7-10, one can ask: Why would a portfolio
manager be willing to risk underperforming the market by 3.5 percent?
The answer is that he or she has a bearish outlook and purchases calls
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for insurance. This strategy could be employed near the end of a bear
market when a portfolio manager is in cash and still bearish, but is
looking for an acceptable price level at which to buy stocks. This man-
ager is looking for the market to bottom in the next two to four months
and is planning to be fully invested at that point. In the meantime,
upside protection is needed in case the market rallies sharply and unex-
pectedly, as it so often does at the end of bear markets. By owning call
options, the portfolio manager insures participation in an upside rally.

Had this strategy been employed during the 20 percent market
rise in August 1982, a cash-plus-calls portfolio could have increased by
14 percent. It underperformed the market by 6 percent, but the portfolio
manager was bearish and out of stocks. The cost of options was approx-
imately equal to interest income, and the options were an insurance
policy against missing a big market rally.

The optimal time frame for any conventional insurance policy is for
as long as possible. With this strategy, the manager must determine
over what time period the portfolio will become fully invested, and plan
the option purchase for that period. Generally, with this strategy, op-
tions would be purchased with a view to carrying them until expiration.
If the market did not rally while this portfolio was becoming fully in-
vested, the options would expire worthless—similar to any insurance
policy expiring when no claim is made. The benefit to the portfolio in
this case is the ability to buy individual equities at a lower market level.

Implied volatility is not a major consideration here either. A few
out-of-the-money options are being purchased, and changes in implied
volatility is not a meaningful percentage of the total portfolio. This
strategy is designed as insurance against a major market move, so it is
not likely that these options would be sold in the event of a quick market
run-up or an increase in implied volatility. Doing so would eliminate the
insurance before the portfolio was invested in equities.

This strategy can be employed whenever one has cash to invest,
and when one is short-to-medium-term bearish and waiting to buy indi-
vidual equities. That might be as infrequently as at the end of each bear
market cycle or as frequently as when new funds are received for in-
vesting in equities.

Analysis for Choosing Index Call Buying Strategy 1
Strategy 1 (buying a portfolio equivalent of at-the-money calls) is similar

to strategy 2 in that the portfolio participates in a market rally but
underperforms the market—in this case by 1.3 percent. Also, at-the-
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money calls are more than twice as expensive as out-of-the-money
calls.

What then must the market forecast be, and why purchase these
expensive calls? The market forecast must be bullish, but the reason,
again, is insurance.

There are two classic situations when this strategy is appropriate.
The first is a major news event such as a presidential election. The
portfolio manager predicts that the market will rally sharply after the
election, but he or she realizes that the election results may cause the
market to decline. In this situation, underperforming the market by
1.3 percent on the upside is a favorable trade-off relative to outperform-
ing the market on the downside—a maximum loss of 1.3 percent versus
a potentially significant market decline. )

The second situation is one in which the money manager cannot
afford to lose due to contractual obligations and, without the limited risk
nature of call options, would otherwise be forced to buy only fixed-
income investments. For example, assume a corporate treasurer must
make a fixed pension contribution at some point in the future. If the
money is available now and the treasurer is bullish, equities would not
be appropriate due to the risk of a market decline. Any available funds,
however, in excess of the fixed obligation (interest or excess accumu-
lated funds) could be used to purchase call options, thereby insuring
participation in a market rally.

In this strategy, the market forecast is more important than the
implied volatility level of the options. Obviously, buying options when
implied volatility levels are low is always advantageous. But with this
strategy, matching the market forecast to the break-even index level of
the call option strategy is the determining consideration. For example,
in a bull market, when new investment funds are coming to a portfolio
manager, index calls may be the quickest and easiest way to commit the
funds to the market.

DYNAMIC HEDGING INCREASES MARKET EXPOSURE
USING CALLS

Using call options to provide additional market exposure is a strategy
with different implications than the insurance and leverage strategies
Jjust discussed. The goal here is to replicate market performance during
the time it takes to shift a portfolio from cash investments into individ-
val equity issues.
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For example, assume that the S&P 500 Index is currently at 462.
Anticipating a rapid advance in the market, the professional manager
decides to commit an added $5 million to equities. Market exposure is
initially increased by purchasing S&P 500 index calls. The plan is that
stocks will be purchased as specific issues are selected and the amounts
to be invested in each are determined. This professional investor de-
cides to use one-month S&P 500 calls with a 460 strike. These sell for $8
1/4 and have an estimated delta of .55. To create an immediate $5
million exposure to the market on a point-for-point basis, 196 calls are
bought [$5 million exposure/($100 multiplier X 463 index value X .55
delta)]. This represents an initial outlay of $161,700 ($825 premium X
196 calls).

One week later, the manager purchases a group of stocks to make
up a $5 million equity investment. Assuming that the S&P 500 advances
to 470 and the calls are trading at $12 1/2, then the call position is valued
at $245,000 ($1,250 x 196 calls). The calls can then be sold for a net
profit of $83,300 ($245,000 — $161,700) as the stocks are purchased.
Assuming that the selected stocks increased in proportion to the index,
the outlay for the stocks will be $5,086,580. The $86,580 increase in
stock price is mostly offset by the $83,300 profit in the option position,
which provided immediate participation in the market advance.

A logical question is, what would have happened if the market
declined? Quite simply, the loss on the index calls would have been
largely offset by the decrease in the purchase price of the stocks. Re-
member that the calls were purchased so that market exposure was
increased immediately, with results very nearly the same as purchasing
a portfolio of equities.

This strategy is sometimes called dynamic hedging, because the
delta of an option changes as the index level changes. We saw the
reverse of this strategy in an earlier section, using put options to reduce
market exposure. Consequently, maintaining approximate equality be-
tween the initially desired portfolio and the index options requires buy-
ing and selling options as the market fluctuates. This process is known
as adjusting and explains why the strategy is dynamic.

In the example just given, assume that on the day the 196 calls are
purchased the market rallies to an index level of 465, the options in-
crease to 9 1/2, and the delta of each one rises to .65. At this point, a
$5,000,000 equity portfolio would have risen to $5,032,468 [5,000,000 X
(465/462)1; 196 calls with a delta of .65, however, replicate a $5,924,100
portfolio (196 X 465 index level X $100 multiplier X .65 delta). The
proper number of calls for a $5,032,468 portfolio is 166 [$5,032,468/
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(465 index level x $100 multiplier X .65 delta)]. Consequently, at the
end of day one, with the index up 3 points, 30 calls would be sold so that
the call option position remained in balance with the desired equity
portfolio. '

To make this successful, the time period must be chosen carefully,
and the portfolio manager must have considerable knowledge of implied
volatility levels. This is a very short-term strategy. Time decay is a
significant element here. If options are held too long, it is possible that
time decay can take away all, or at least most of, the profit from owning
them during a market rally. Depending on which options are purchased,
this strategy is most effective in the two-to-four-week time frame.

Changes in implied volatility can also affect this strategy. The call
option purchaser must have a basis for believing that implied volatility is
not going to decline significantly during the period that dynamic hedging
is implemented. Forecasting implied volatility requires knowledge and
experience, but is not an impossibly difficult task.

OTHER PORTFOLIO STRATEGIES
Reducing Volatility by Writing Covered Calls

Covered call writing is a popular strategy among institutional investors.
Selling call options against individual stocks reduces the variability of
returns associated with stock ownership and enhances returns in stable
or declining markets. Writing S&P 500 Index calls against a well diversi-
fied portfolio can provide the same benefits on a portfoliowide basis.

For example, assume that the S&P 500 Index is at 460 and that a
diversified $10 million portfolio approximately matches the index and
yields 2.4 percent. Expecting the market to remain within a 10 percent
range over the next three months, the manager decides to sell 90-day,
at-the-money index calls with a premium of 13 3/8. Dividing the value of
the portfolio by the contract size times the index level, you can deter-
mine that 217 index calls can be sold against this portfolio [$10,000,000/
(460 index level x $100 multiplier)].

Figure 7-2 illustrates the return profile for this position at expira-
tion under different market conditions.

In Table 7-15, column 4 lists changes in the call position under
different market scenarios. Assuming that the stocks increase in propor-
tion to the index, if the market advances 10 percent by expiration, the
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FIGURE 7-2
Writing Index Calls against an Equity Portfolio (reduces volatility while
increasing cash flow)

Long equity
rtfolio
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+5% -
Equity portfolio
+4% plus short
index calls
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~4% -
5% -
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value of the portfolio will increase by $1 million. The value of the call
option at expiration is 46, which is the in-the-money amount (506 —
460). Loss on the short call position is $32 5/8, which is the in-the-
money amount minus the premium received ($46 — 13 3/8). Therefore,
the total call position shows a $707,962 loss ($3,262.50 per contract X
217 contracts). If the call option expires unexercised, the seller will
keep the total $290,238 premium.

Column 6 in Table 7—15 shows a three-month portfolio dividend of
$60,000 (2.4 percent annual yield for three months on $10 million). The
dividend is constant and is not dependent on market movements. The
net change in the combined option/stock position is indicated in column
7, which is the sum of the value in columns 3, 4, and 6. The maximum
profit from the combined position is indicated by the horizontal line in
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Figure 7-2. No matter how far the index advances, there is no potential
for appreciation beyond the premium received. The numbers in column
7 of Table 7-15 do not indicate a perfectly horizontal maximum profit
line due to an arithmetic technicality. The equity portfolio is assumed to
be exactly $10 million at an index level of 460 and will behave propor-
tionately with market rises and declines. The option position, however,
will behave like a slightly larger portfolio if the index level rises. This
happens because a 460 call priced at 13 3/8 is similar to a starting index
level of 473.38. The number of contracts, 217, equates to a $10,272,237
portfolio for index price rises above 473.38.

In the case of a market decline, the combined position will outper-
form a position consisting of only stocks. If the market declines slightly,
the value for a stock portfolio will decline proportionately to the decline
in the index, less dividends of $60,000, while the value of the portfolio
covered with call options may actually increase.

The premiums earned by writing covered calls provide a cushion
against loss in a declining market, and extra income in a flat market.
This is an effective strategy for institutional investors who (1) want to
supplement the dividend income of a portfolio, (2) want to reduce the
downside risk of a portfolio, (3) are willing to exchange upside potential
for downside protection, or (4) believe that call premiums are overval-
ued.

The risk/reward characteristics of a covered writing strategy
change, depending on whether in-the-money or out-of-the-money
options are used. Some differences are graphically presented in Figure
7-3. A portfolio manager who writes in-the-money options exchanges
upside potential for premium income that provides downside protec-
tion. The more a call is in-the-money, the more protection it provides. A
manager who writes at-the-money or out-of-the-money options partici-
pates more fully in a market advance, but limits downside protection on
the portfolio. Whether the option is in-the-money or out-of-the-money,
however, covered call writing does not totally insulate a portfolio from a
severe market decline.

The Fence Strategy

To build a fence around possible returns, combine two strategies previ-
ously discussed: buying an index put option for insurance and, at the
same time, selling an index call to reduce volatility and enhance portfo-
lio income. This is demonstrated graphically in Figure 7-4 and numeri-
cally in Table 7-16. With an overall market decline, the long index puts
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limit the possible loss, while the returns from a market advance are
limited by the sale of the index calls.

There is no real insurance analogy for the combination of these two
strategies. This strategy is based on the portfolio manager’s desire to
lower the net cost of insurance (the put purchase) by giving up some
upside profit potential (the covered call sale). A portfolio manager who
expects the market to decline sharply, but feels that implied volatility
levels are too high, might consider simultaneously selling a call option
and buying a put option.

For example, with the S&P 500 Index at 463, a $10 million portfolio
can be insured for 60 days by buying 216 index put options with a strike
price of 460 [$10,000,000/(463.00 X $100)]. At a price of 5 5/8 each, the
total cost is $121,500 (216 x 562.50). The index level at which the put
option purchase breaks even is 454.38 (460 — 5 5/8). This represents a
market decline of 1.8 percent (463.00 — 454.38)/463.00). The cost of the
puts could be reduced by selling the index calls with a 475 strike price
for $3 1/8 each. The total premium received from the sale of 216 calls
would be $67,500 ($312.50 x 216). This would lower the net cost of the
strategy to $54,000.

Sale of the calls would also raise the downside break-even index
level to 457.50 (460.00 — 2.50) which represents a market decline of 1.2
percent. While this level of downside protection is attractive compared
to the break-even level of the put purchase alone, this benefit is not
achieved without a cost. That cost is the opportunity cost limiting the
upside potential of the portfolio to an index level of 475. Above that
level, the short calls will lose as the market (and the portfolio) rises.

The risk/reward profile for the combined strategy of buying a put
and selling a call is presented in Table 7-16. This table describes the
returns the investment manager could expect from a $10 million portfo-
lio protected by the fence strategy (purchase of puts strike 460 and sale
of calls strike 475). Figure 7-4 presents a picture of the return profile at
option expiration.

In the fence strategy, the long put limits the downside risk, and the
short call limits the upside potential. The fence is often seen as a low
cost method of buying insurance, and it is frequently thought to be
excellent if the insurance can be bought for ‘‘nothing.”’ In some cases,
calls that are closer to the money can be sold for a premium equal to or
greater than the cost of puts, which are slightly farther from the money.
Note, however, that focusing exclusively on the cost of the strategy
ignores other important factors central to portfolio management. Gen-
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eral issues of managing risk and reward are, by their very nature, sub-
jective. Any investment decision is a decision that the prevailing market
price is wrong in some sense. The decision to buy a stock presumes that
the market is valuing a stock too low. Option trading decisions are no
different in this basic sense. Portfolio managers buy puts as insurance
because they believe the put premiums relative to current market levels
and their market forecast represent a fair risk/reward ratio relative to
owning a portfolio without insurance.

At a given decision point, a portfolio manager should consider the
fence strategy as a viable alternative, but not because of its low cost
alone. The first consideration should be the market forecast. The sec-
ond should be the portfolio’s objective, and third should be the knowl-
edge of current implied volatility levels.

The Portfolio Repair Strategy

A variation of the repair strategy for individual equity issues discussed
in Chapter 6 can also benefit broadly based portfolios that have experi-
enced a 10 to 15 percent decline. Assume that $10 million was invested
in a diversified group of equities, the performance of which closely
follows the S&P 500 Index when it was at 450. If the index had subse-
quently declined 12 percent to 396, the portfolio would have a value of
approximately $8.8 million. By using options on the S&P 500 index, the
break-even point on this portfolio can be lowered to an index level of
approximately 425, instead of 450. Here’s how it works.

The strategy is to buy one near-the-money call option and sell two
out-of-the-money call options at a total net cost that is very low. With
the S&P 500 Index at 396, the 400 calls are near-the-money calls. An
$8.8 million portfolio equivalent of these calls comes to 220 [$8,800,000
+ (400 x 100)]. At a price of $14 each, the cost of 220 calls is $308,000.
The second part of the strategy is to sell twice as many index calls with a
strike price of 425. At a price of $6 1/2 each, 440 of these calls can be
sold for $286,000. This reduces the total cost of the strategy to $22,000
(not including transaction costs).

What has this accomplished? The long near-the-money index calls
essentially double the market exposure of the equity portfolio. This
means that the portfolio can recoup its losses in half the market rise
required by the equity portfolio alone.

Portfolio appreciation, however, is limited to the level of the short
index call options—in this case an S&P 500 Index level of 425. Above
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that point, at expiration, the short calls begin to appreciate in value and,
therefore, offset additional gains in the long calls and the equity portfo-
lio. How this strategy works is demonstrated in tabular form in Table
7-17. '

In the example just given, note the use of S&P 500 Index options,
instead of the more popular S&P 100 Index options. The reason this was
done relates to the early exercise feature of American options. Because
index options are cash settled, there is an additional risk in applying the
repair strategy to a portfolio, a risk that does not exist when using
equity options to repair a loss on an individual stock.

In the case of the equity options repair strategy, early exercise does
not create additional risk, because the exercised short call can be met by
delivering stock or by assuming a short stock position, which can then
be met by the exercise of the lower strike price call option. For instance,
assume the owner of a $44 stock decided to repair his unrealized loss by
purchasing one $45 call and selling two $50 calls with the same expira-
tion date. Assume the stock then rose to $55 and, one week prior to
expiration, both short $50 calls were exercised. Against one of these $50
calls he delivered his long 100 shares of stock; against the other $50 call
he exercised his $45 call, which enabled him to deliver stock against the

TABLE 7-17
Portfolio Values at Option Expiration
Long 220 Short 440 Total
Equity Index  Percent 400 Calls 425 Calls Portfolio
Portfolio ($)*  Level Gain P/(L) (%) PI(L) (3) Value ($)*
$ 8,800,000 396 —_ $ (308,000) +$286,000 $ 8,778,000
8,900,000 400 1.00% (308,000) +286,000 8,878,000
9,000,000 405 2.27 (198,000) +286,000 9,088,000
9,100,000 410 3.53 { 88,000) +286,000 9,298,000
9,200,000 415 4.80 +22,000 +286,000 9,508,000
9,300,000 420 6.06 +132,000 +286,000 9,718,000
9,400,000 425 7.57 +242,000 +286,000 10,000,000
9,500,000 430 8.568 +352,000 +66,000 10,000,000
9,600,000 435 9.85 +462,000 (154,000) 10,000,000
9,700,000 440 11.11 +572,000 (374,000) 10,000,000
9,800,000 445 12.37 +682,000 {594,000) 10,000,000
9,900,000 450 13.64 +792,000 (814,000) 10,000,000
10,000,000 455 14.90 + 902,000 (1,034,000) 10,000,000
10,100,000 460 16.16 +1,012,000 (1,254,000) 10,000,000

* Numbers are rounded.
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second short call as well. Between the time the notice was received of
the exercise and the time he was able to exercise his $45 call, there was
no market exposure because the short $50 call (when exercised) turned
into short stock. As the short stock fluctuated, the long $45 call also
fluctuated because it was deep-in-the-money.

Yet in the case of index options, the portfolio manager must deliver
cash against a call that is exercised—an obligation that never changes.
He is still left with the long portfolio and the long call options that have
the lower strike. Consequently, he is long twice what is desired until he
can sell the long call options. If the market opens substantially lower,
the long calls would be sold at an index level below the level where he
had to settle the short calls exercised against him.

The way to avoid this overnight risk or early exercise risk is to use
European style options, such as the S&P 500 Index options, on which
early exercise is not permitted. No early exercise privilege means these
options are generally cheaper. Sometimes this will affect the pricing
relationship of at-the-money and out-of-the-money options. As a result,
it can be necessary to use different strike prices than optimally desired
or to use an expiration farther out than with American style options.

Selling Equity Puts: A Portfolio Management View

Selling equity puts is, without question, the most controversial of all
option strategies. It is viewed as highly risky and very speculative.
Some critics have gone so far as to blame the October 19, 1987, crash in
part on a large number of naked (or uncovered) put sellers. But is all this
true?

Chapter 4 demonstrated that selling puts has exactly the same pay-
off diagram as covered writing does. In Chapter 2, the discussion of put-
call parity also demonstrated that the two strategies are identical.

Nevertheless, selling puts continues to be vilified while covered
writing is accepted as a safe, conservative strategy. During an Options
Institute class in July 1993, an opinion poll was taken of 32 participants.
Twenty-two said that selling puts was ‘risky,’’ and 28 said that selling
puts was ‘‘inappropriate for institutions.’’ Twenty-five said selling puts
was ‘‘inappropriate for individuals.”” In contrast, 29 people said that
covered writing is ‘‘conservative.’’ Only five thought that covered writ-
ing was ‘‘inappropriate for individuals.”

Why the difference? There seem to be three reasons. First, do not
overlook that options are complicated. People may believe that the two
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strategies are different, because they have not been introduced to th
concept of put-call parity. They may have also heard or read about th
risk of naked put selling.

Second, for some inexplicable reason, there is a tendency to an:
lyze a covered write from the point of view of, ‘“‘How much can
make?’’ whereas the tendency is to analyze selling puts from the poir
of view of, ‘“‘How much can I lose?”’

Third, the use of margin changes the profit or loss potential of a
option as a percentage of capital. And, typically, the put seller use
margin while the covered writer does not. Consequently, stories abot
losses from selling puts on margin—so-called naked puts—tend to b
more dramatic than stories from covered writers who can brag the
*““The $2 call I sold expired worthless,” even though the stock decline
$10.

This discussion is a good introduction for considering equity pu
selling from a portfolio management perspective, because a compariso
of the institutional investor and the individual speculator is most in
structive. Their goals are different, the capital they manage is different
and the way they can benefit from options is often different.

It is important to make a clear distinction between a portfolio man
ager and a speculator. A speculator, for the purposes of this discussion
has limited capital, uses margin, and concentrates on one or two stocl
or option positions at a time.

The portfolio manager, by comparison, does not use margin and i
constantly preoccupied with a portfolio of securities, probably at leas
25 individual issues. Absolute quantity of capital is not the distinguish
ing feature, because there are many very large speculators. However, :
portfolio manager has diversified his investments so that he does no
consider himself to have limited capital.

With these clear distinctions in mind, the first obvious difference i
in the willingness to buy the stock on which the puts are sold. Th
speculator has no intention of buying and owning the stocks. If th
stocks are put to the speculator, this means that he was wrong. Thi
stocks would be sold immediately. The portfolio manager, however, ha:
sold puts on stocks that he is willing to own and that he would like tc
buy at a price below the current market price. In fact, when a mone:
manager sells puts on a group of stocks, he fully expects to get som¢
delivered to him. Thus, delivery of stock is not viewed as being wrong
it is viewed as buying a good stock at a good price.

There is a sharp difference in goals between the speculator and the
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portfolio manager. The speculator simply wants to collect the premium
from the sale of the put option. The institutional investor, however, is
content with either of these two outcomes: collecting the premium or
taking delivery of the stock. The result over time is income enhance-
ment to the portfolio by collecting option premiums.

The very different risk profiles of the two investors is not so obvi-
ous. The speculator, as a result of selling puts on margin, stands the risk
of losing a high percentage of capital. This is especially true if a specula-
tor is fully margined. A portfolio manager views the risk profile quite
differently. First, selling puts for the portfolio manager is actually less
risky than owning stock! Because selling a put is similar to buying stock
at a lower price, the cash-collateralized put seller loses less than the
owner of a stock when the market declines. Second, because the portfo-
lio manager sells puts on stock considered desirable for the portfolio, he
or she would be very disappointed if the market rallies and these stocks
were not in the portfolio. Consequently, the risk for this professional
manager is missing the big market rally—quite a difference from the
speculator who does not care what happens to a stock when it is above
the strike price of the sold put.

This difference in perceived risk implies a significantly different
market opinion when initiating the put selling strategy. The speculator is
neutral to bullish and does not want the stock to decline. Anything else
is OK. The speculator is not wildly bullish, or he would buy calls. The
portfolio manager, however, has the goal of buying stocks cheaper. If a
manager thought prices would rally, he would buy stocks now. To sell
puts, therefore, the manager must be forecasting a neutral to bearish
market. In the absence of options, a manager would be placing bids for
stock under the market, expecting prices to dip so that the bids could be
filled. Selling puts can accomplish the same result without a stock dip-
ping to the desired price, as long as the stock stays below the strike
price of the put.

For example, assume that a stock is trading at $50 and the appropri-
ate $50 put option can be sold for $2. A portfolio manager, who is short-
term bearish but willing to buy this stock, could place an order to buy
the stock at $48. If the stock price drops to $48 1/2 and rallies back to
$50, the manager still owns no stock. If the stock dropped to $45, the
stock would have been purchased at $48 and would have experienced a
$3 loss. If the stock rose to $55, the portfolio manager would have been
wrong and made nothing.

Selling the $50 put option, however, makes two of these situations
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better and has the same outcome as the third. If the put is exercised, the
portfolio manager has effectively bought the stock at $48. If the stock
price declines to $45, there is a $3 loss exactly as just described. At $50
the portfolio manager is a buyer of stock at $48, gaining a $2 profit. In
the case of the rally to $55, he or she still collects the $2 option pre-
mium. This is a nice consolation prize when the short-term market
forecast was wrong!

Viewed in its proper context, cash-collateralized put selling is a
valuable income enhancement strategy for portfolio managers.

COVERED WRITING VERSUS PUT SELLING: FINDING A
DIFFERENCE WHERE THERE IS NONE

Starting from a cash investment and going to either a covered write or a
short put results in exactly the same payoff diagram. But if these strate-
gies are used over time to enhance portfolio performance, there is a
difference in timing as to when each should be implemented. -

A portfolio manager who is fully invested, but is willing to sell some
of the equities at higher prices, finds the strategy of selling covered calls
attractive. This means that the manager is neutral to bullish and looking
for a place to raise cash.

The portfolio manager most likely to sell puts, however, has cash
and is looking for lower prices at which he hopes to buy stocks. Selling
puts is the appropriate strategy with this neutral to short-term bearish
market opinion.

When considering the market cycle over the course of several
months, the distinction is very obvious. A portfolio manager should be a
covered call seller when willing to sell stocks and a cash-collateralized
put seller when willing to buy stocks.



CHAPTER 8

THE BUSINESS OF
MARKET MAKING

For any option order that enters the pit, market makers must bid to buy
or offer to sell. They are required to make a two-sided market on de-
mand. In fulfilling these responsibilities, the market maker’s goal is to
accept only the amount of risk he is able to bear and to control his
overall risk by trading away the particular risks he is unwilling or unable
to retain for himself.

THE ROLE OF OPTIONS MARKET MAKERS

Beyond that, the market-making function is a critical component in the
investment and capital formation process for four reasons. First, market
makers add liquidity to the financial markets. Whether backed by large
or small amounts of capital, each one has a willingness to assume risk
and therefore contributes to the overall market’s ability to facilitate the
purchase and sale of securities with reduced price fluctuations.

Second, price efficiency is increased by the market-making func-
tion. As will be discussed later, many market makers conduct their
trading through hedging—a process by which one security is bought
and another with equal or similar risk characteristics is sold. By acting
in this way, market makers keep the prices of similar securities in line
with each other, no matter where the security is traded. This condition
is called price efficiency and the presence of options market makers
increases price efficiency.

Third, because hedging keeps prices efficient, options market
makers also increase the ability of financial markets to transfer risk.
Financial markets are composed of many participants who are willing to
accept particular risks in the expectation of adequate compensation
because they are better situated to accept those risks, or perhaps more
expert in controlling them. The hedging process conducted by options
market makers transfers risk between different market participants who
would not, for a number of reasons, trade among themselves.

245
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Fourth, by bidding, offering, and trading, options market makers
provide valuable price information that is transmitted across all markets
and is used in the decision-making process of other participants.

The Business of Market Making

Market making in the option pits is a business—one with its own special
set of risks and rewards. Actually, the job is notorious for both big
rewards and high risks; however, this reputation is only partly de-
served. In some crucial respects, the ‘‘high rollers’’ label that often
comes to mind when you think of floor traders can be misleading. In
fact, the real job centers in controlling and minimizing risks. Despite the
job’s reputation, it’s not the high-rolling gamblers who are successful
over the long run.

The skill of market making is looking at trades, not in isolation, but
in combinations to be bundled together as packages. A market maker
attempts to trade those combinations that allow him to realize a profit
and, at the same time, allow him to hedge away unwanted exposure by
means of offsetting trades. The market maker’s ideal trade is an arbi-
trage—a trade where there is a profit to be taken without retaining any
accompanying risk.

Arbitrage trades are typically found in shades and colorations, not

- in pure, perfect form. A pure arbitrage—a truly rare find—is one where
exactly the same fungible product can be bought and sold simulta-
neously at two different prices, bringing a genuinely riskless profit. Any
variation from this incurs risk. Once, perhaps, there were such trades,
when stock traders bought a stock in New York and jumped on their
horses to ride hell-bent for Philadelphia to sell it at a price a point
higher. But even then there was risk. Either the horse or the stock could
take a tumble during the ride!

What options market makers typically look for, however, is not the
perfect arbitrage, but a synthetic arbitrage. They try to synthesize one
instrument out of a combination of others, and then to buy and sell the
same package of risks for a profit. Their goal is to establish this low-risk
combination of offsetting trades for a net profit on the whole package.

Measuring and evaluating risks can be a highly mathematical task,
so that eliminating them is a highly quantitative enterprise. Ultimately,
a synthetic arbitrage is a mathematical arbitrage, one where the mathe-
matical characteristics of one set of instruments are combined to offset
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the mathematical characteristics of another. It should be clear that the
market maker’s job demands the fast thinking and discipline for which it
is renowned, as well as complex analysis and careful judgment. A large
part of being successful lies in the ability to spot synthetic arbitrage
trades.

Large and Small Operations

A fair portion of market makers are ‘‘independents,” trading for their
own accounts. They trade as individuals relying on their experience and
on the information they can gather standing in the pits. They can rely on
PCs to help tally their trades and look over their positions after the close
of the markets, and they may well have computer printouts or ‘‘sheets ’
of theoretical option prices over a range of underlying prices and volatil-
ities. Most independent market makers usually trade without computer
backup during the day. However some exchanges have set up pilot
programs whereby market makers can compute option prices and keep
track of their positions using hand-held computers.

As financial markets in stocks, currencies, and interest rate and
other instruments have evolved and become increasingly sophisticated
and interdependent, so have the options markets matured. Over the
years, a range of firms have developed; they vary in their theoretical
sophistication, in the complexity of their organizations, and in the
power and complexity of their computer systems. Some are well capi-
talized, with perhaps $100 to $200 million or more behind them. They
have developed sophisticated proprietary computer systems that em-
ploy their own quantitative approach to help evaluate and control their
positions. They are not brokers; they do not serve customers. Instead,
they are organizations trading for their own accounts.

These large firms can have dozens of traders both upstairs (off the
trading floor) and down (actually in the pits on various trading floors).
These firms maintain a presence on the floors of the exchanges that
trade underlying instruments as well as on the floors of various options
exchanges. They are organized to gather and make use of a wide range
of information, both from the floors and from outside the pits. For
example, their upstairs operations monitor news from many sources
and relay it internally. They relay not only the news, but its anticipated
impact, in the form of output from their computer models.

In between the independent market maker and the very large orga-
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nization are firms with various structures, sizes, and styles. Some are
simply organized teams of individual traders. Others try to differentiate
roles so that some members concentrate on gathering information and
providing analysis from outside the pits, while others function on the
floors.

Styles of Options Trading

Besides differences in size and organization, there are differences in
style among traders and trading organizations. The techniques market
makers use to limit risk are multifaceted. While this section describes
various styles, it is necessary to recognize that market makers can use
any or all of these techniques during a day, depending on the ebb and
flow of orders into the pits and the types of trades possible.

Day traders tend to hold small positions for very short times to
reduce their risk and they often do not make any real attempt to hedge
risks during the day. Theoretical traders buy what their quantitative
models say, in theory, is cheap and sell what is overpriced. Spread
traders make markets primarily in spread positions, which they then
incorporate into their own overall positions. Premium sellers tend to
sell more options than they buy because this strategy pays off as long as
nothing out of the ordinary happens, but they must hurry to hedge their
risks when an unusually large move does occur. And then there are
those risk takers who ‘‘get a hunch, and bet a bunch.”

These differences in style reflect not only how market makers take
on risk and try to control it, but also how their attitudes differ. Some,
such as the small independent day traders, or scalpers, are willing to
accept the risks of briefly holding a long or short position. Others (often,
but not exclusively, the larger organizations) make every attempt to
hedge away as much of their risk as they can. This makes it possible for
them to trade more theoretically and to hold their positions for longer
periods—perhaps weeks—while they wait for prices to behave in a way
that makes the theoretical edge pay off.

Together, these various styles for managing risk determine the role
of the options market within the broader financial markets. The differ-
ent styles of market making (arbitrageurs, day traders, theoretical trad-
ers, spreaders, and scalpers) determine how risk is distributed through-
out the options markets and how much risk is transferred from the pits
to outside markets.
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HOW MARKET MAKERS PRICE OPTIONS

In a sense, the key to successful market making is very simple. The
prescription for success is: Buy options that are cheap, sell those that
are expensive, and yet eliminate the risks.

Market makers use a variety of approaches to the business, but
few, if any, simply buy calls or sell puts when they are bullish and buy
puts or sell calls when they’re bearish. While most will scalp trades or
leg into spreads on a short-term basis, they will generally not try to
employ the long-term strategy of taking advantage of moves in underly-
ing prices. The risk of simply taking direction bets, or taking on any one
kind of exposure for that matter, is just too great. Those who do so
don’t survive over the long run.

All market makers attempt to control the risks of their positions,
most of them by spreading options against other options or the underly-
ing stocks or index futures. Easy as the prescription for synthetic arbi-
trage sounds, there is great skill in knowing how to follow it. First, the
market maker must know what is mispriced. Second, he needs to know
how to hedge away the unwanted risks. The two problems can be
treated as different sides of the same coin. If the market maker can enter
two or more offsetting trades that cancel out the risk, and if he can do
this for a net profit, he has solved both problems.

Relative Pricing and Arbitrage Spreads

Market makers in the pit often don’t need to worry about whether an
option is actually overpriced or underpriced in some absolute sense.
What matters is whether an option is mispriced relative to the underly-
ing security or to other options at any given point in time so that the
market maker can create a spread and reduce the risk of buying or
selling the option.

There are a few such basic arbitrage spreads that will be examined
in detail later. These spreads determine the price relationships that the
underlying instrument and their various options should have to each
other. When the basic price relationships don’t hold, there is an oppor-
tunity for profit. The first thing that market makers learn to do when
they enter the pit is to watch for the basic arbitrages. If the arbitrages
are there to be done at current prices, traders spread options against
options, or options against the underlying security, until their own buy-
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ing and selling pressure forces the prices back into line and the possibil-
ity of further arbitrage disappears.

Synthetic Equivalents

To expand on this point, a market maker quickly learns to think in terms
of synthetic equivalents. He compares prices of different combinations
of puts, calls, and stock that have the very same risk exposure. Then, by
buying the underpriced and selling the overpriced, he takes advantage
of any mispricings and, at the same time, cancels out his net exposure
by establishing an arbitrage spread. In fact, this basic technique is a
fundamental part of the way that a market maker thinks when he con-
siders what he can do at current prices.

Looking at option positions in terms of synthetic equivalents re-
veals alternatives. Pricing synthetic equivalents is part of the apparent
“magic’’ in market making. It is key to understanding the professional’s
ability to begin making bids and offers within seconds after walking into
a pit.

Let’s first consider some forms of risk and examine some simple
ways that the risk of one position can offset the risk in another. Owning
a stock (being long the stock) is the most obvious way to take on expo-
sure to the direction the stock price moves. Assume you are simply
bullish. If the stock rises, you make money; if it falls, you lose. In either
direction, the value of your position varies dollar for dollar with any
change in stock price. So if you are long a stock, you clearly have
direction risk.

There is an equivalent way of being long or bullish about direc-
tion—an equivalent way to acquire the same exposure with the same
risk. By holding a combination of a long call and a short put (with the
same strike and expiration), your exposure to movements in the stock
price is identical to owning the stock itself. So a position combining a
long call with a short put is called synthetic long stock. Why is this so?
Suppose XYZ stock is trading at $100.

1. If you own the stock, you gain a dollar for every point it rises
above $100 and lose a dollar for each point it falls. Now consider
two at-the-money options.

2. If you own a $100 call, at expiration your position is worth a
dollar for each point the stock has risen over $100. On the other
hand, your call is worth nothing if the stock falls below $100.
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3. If you are short a put, your position has lost a dollar for each
point the stock has fallen below $100 by expiration. The short
put has no value at expiration if the stock is above $100.

So the combination of (2) and (3), a long call and a short put, is syntheti-
cally equivalent to (1), holding long stock. If the stock price rises, the
call is worth a dollar for each point the stock is above $100 and the short
put is worthless. But should the stock fall, the long call has no value and
the short put loses a dollar for each point below $100. Think for a minute
about how you might take advantage of synthetically equivalent posi-
tions. At expiration, synthetic long stock and real long stock show the
same net gain or loss with any change in stock price. The two equivalent
positions have the same potential for gain and the same risk of loss
when the stock price moves. Thus, by buying one and selling the other,
you can eliminate the most significant form of position risk, namely,
exposure to the direction of price movement. Buying stock and selling
synthetic stock, or the reverse, results in no net direction exposure. The
positions cancel one another because what you make on one, you lose
on the other.

Not only is there a synthetic equivalent for long stock, there is a
synthetic equivalent for any option or stock position. (See Table 8-1.)
Market makers quickly learn to price options in terms of the basic stock
and option positions, together with their synthetic equivalents. If prices
of any options (or stocks for that matter) get out of line with other
prices, market makers quickly spot the discrepancy and consider how
to use the mispricing to position themselves in the option and its syn-
thetic counterpart.

TABLE 8-1
Synthetic Equivalents for Stocks and Options

Position Synthetic Equivalent
Long stock Long call, short put
Long cali Long stock, long put
Long put Short stock, long cait
Short stock Short call, long put
Short call Short stock, short put

Short put Long stock, short call
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Conversions and Reversals

You’ve had a brief look at the basic idea of buying one instrument and
selling its synthetic equivalent. Ready for more?

The two most basic forms of option arbitrage are the conversion
and reverse conversion or reversal. If a market maker can buy long
stock and sell synthetic long stock (or the reverse) for a net price differ-
ence that more than covers his costs, the combination of trades ought to
net a profit with no direction risk. What matters is not the price of the
call, put, or stock itself in isolation, but the relative price of the offset-
ting pieces.

For example, suppose a market maker finds 100 calls, expiring in 30
days, trading at $4 1/4 and the puts at $3 1/4 with the underlying stock
trading at $100. He simply puts together the three pieces: selling the
call, buying the put, and buying the stock. He takes in $1 and, at the
same time, hedges away his exposure to any changes in the price of the
stock prior to expiration.

Assume that carrying the stock until expiration (tying up his funds
at $100 per share) costs him $100 X 10% interest rate X 1/12 of a year =
83 cents. His net profit, assuming no other costs and risks, is about 17
cents, which he can earn with no stock price exposure. All calculations
should be multiplied by 100 because options cover 100 shares of stock.
Furthermore, of course, appropriate interest rates need to be used in the
calculation to reflect actual costs.

There is no reason to think of a conversion exclusively in terms of
long stock and short synthetic stock. From Table 8—1, it is clear that a
conversion can be viewed in terms of the other pieces. A conversion
can be either a long call and a short synthetic call, or a short put and a
long synthetic put, as well as long stock and short synthetic stock.

Of course, the opposite strategy, a reverse conversion or reversal,
can be established if the call and put prices are out of line in the opposite
direction. If, for example, the $100 call were offered at $4 and the put
were $3 1/2 bid, a market maker could buy the underpriced call and sell
the expensive put for a net debit to his account of 50 cents. He could
then earn interest on the $100 he received from the short sale of the
stock to generate a net positive return with no direction exposure.

Exclusive Deal on Interest
Readers may not be familiar with the concept of earning interest when
stock is sold short because brokerage firms generally do not pay interest
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to individual customers. Market makers, however, who short large
quantities of stock are allowed to keep the cash received when bor-
rowed stock is sold. The cash is then invested in T-bills, and the interest
income is a significant part of the profit from a reverse conversion
position.

It should be apparent that the current level of interest rates deter-
mines whether a conversion or reversal is profitable. For that reason,
these spreads are known as interest rate plays. Using his own appropri-
ate current interest rate, a market maker calculates his ‘‘cost of carry”’
for the position, including the receipt of a dividend (long stock) or the
payment of one (short stock). He then knows the size of the credit or
debit that would make a conversion or reversal profitable, and he can
examine current option prices with those values in mind.

Market makers who enter into conversions and reversals have
largely eliminated their stock price risk, but they are still subject to the
risk that interest rates will move against them prior to expiration. (For
that reason, market makers may try to balance the number of conver-
sions they put on against the number of reversals in order to hedge their
interest rate exposure.)

There is no need to restrict this strategy to at-the-money options.
As long as the put and call have the same strike price, a combination of
a long call and a short put has the same direction exposure as holding
the stock. However, parity, the intrinsic value of the in-the-money op-
tion, must be considered in computing the cost of carrying the spread
until expiration.

For example, consider using a put and a call with a strike price of
$90 and the stock trading at $100. The $90 call will be $10 in-the-money
and will be trading at a price somewhere in excess of $10. Perhaps the
call is trading at $12 3/4 and the put at $2. This means that the conver-
sion, which requires buying the stock and selling the call, requires about
$10 less to be invested for the holding period until expiration.

The strategy here is to put on the conversion whenever the differ-
ence between the option prices, after netting out parity, allows you to
take in more than 75 cents, and to do the reversal if it costs less than 75
cents to put on the spread. This is because the cost of carry for the
conversion is approximately ($100 for the stock — $10 parity received
for the call) X 10% interest rate X 1/12 of a year = 75 cents.

An additional technicality to consider is that one cannot invest the
full $100 price of the stock at the current rate of interest. A fee must be
paid for borrowing the stock to sell short, and there are transaction
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costs to entering and exiting the spread. So the conversion might be
profitable if the option prices differed by more than 85 cents, and the
reversal might be profitable if the price difference were 55 cents or less.

To take some specific option prices, suppose a market maker finds
the $90 call offered at $12 1/2 while there is $2 bid for the $90 put. He
buys the call and sells the put for a total debit of $10 1/2. At the same
time, he sells the stock for $100 and invests the money (minus approxi-
mately $10 he had to pay for the option spread) for a month to earn
about 75 cents. After it’s all over, he can buy back the stock and take off
the spread. He will have taken in 75 cents in interest income and paid
out 50 cents for the options, after netting out $10 parity.

Whether the options are at-the-money (or not) alters, but does not
invalidate, the pricing relationship between puts and calls with the same
strike. Because of these basic arbitrage spreads, at-the-money calls
should be more expensive than the puts by the cost of carrying the stock
until expiration. Out-of-the-money options should be priced so that the
difference between the call and the put, after parity has been netted out,
reflects carry costs (or interest) for the total amount invested.

If prices of any options get out of line with other prices, market
makers quickly spot the mispricing, then buy whatever is cheap and sell
whatever is relatively expensive—its synthetic equivalent—until their
own buying and selling pressure forces prices back into line. In doing
s0, they are performing an important role in the stock and option mar-
kets. By forcing options and the underlying stocks to be priced appro-
priately relative to each other, market makers enforce pricing efficiency
among the options and across the option and stock markets.

Dividends

Dividends also alter price relationships, but they do not abrogate basic
pricing principles. In general, the value of a stock must be discounted by
the amount of the dividend on the ex-dividend date (that date is the day
before which an investor must have purchased the stock in order to
receive the dividend). Absent of other relevant happenings, the price of
a $100 stock paying a $1 dividend should be expected to fall by $1 on the
ex-dividend date, and holders of record on that date should receive $1.
Since the stock is worth less, an approaching ex-dividend date means
that calls should be less valuable and puts more valuable. To be precise,
the value of a long call and a short put together ought to be worth less by
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approximately the amount of the dividend than they would be without
it.

The implications for conversions and reversals are fairly straight-
forward. If you put on the conversion—buy the stock, buy the put, and
sell the call—then (since you own the stock), you can expect to receive
the dividend. That means your cost of carrying the conversion is re-
duced by the amount of the dividend. The difference between the price
you receive for selling the call and the price you must pay to buy the
put—after you net out parity—needs only to exceed the new cost of
carry to be profitable. That is, the call price, minus the put price after
netting out parity, must be at least enough to compensate for the interest
expense of holding the stock (minus the dividend that you receive).
Algebraically this is expressed as:

Call price — Put price (— Call parity or + Put parity) >
Interest expense — Dividend received.

For the reversal to be profitable, the amount you must pay for the call,
minus the price you receive for the put, must be less than you can
expect to receive for investing the price of the stock until expiration,
minus the value of the dividend that you have to pay out because you
are short the stock. Algebraically this is:

Call price — Put price (— Call parity or + Put parity) <
Interest income — Dividend payout.

The basic arbitrage price relations remain intact, after some arithmetic
adjustments, among all the options and their underlying stock, and mar-
ket makers can establish conversions or reversals without extreme risk
at all strike prices, whether or not dividends are anticipated.

Hidden Risks

From the calculations just covered, it should be apparent that arbitrage
trades typically net a market maker only very small profits. The key to
using these trades is to minimize any and all risks. One substantial loss
can eat up all the profits from many such transactions.

This is a point well worth noting in trying to understand what a
market maker does for a living. One who fails to spot a risk can lose all
the profits he’s made over a week, a month, or even a whole year. Two
particular risks market makers must be aware of when they consider
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putting on reversals are especially instructive because they typify the
kinds of hidden risks that many market makers learn to guard against
only after harsh, expensive experience.

First, the possibility that the stock might close precisely at $100 on
the day of January expiration, so that neither option is worth exercising,
poses a danger to anyone carrying a synthetic long or short stock posi-
tion as part of a spread. If the stock price is ‘‘pinned’’ precisely at the
strike price at expiration so that no exercise occurs, the position can be
left with direction exposure at expiration. This is sometimes referred to
as pin risk.

Second, a reversal generates a profit because the funds received for
selling the stock short can be invested until the spread is taken off—
presumably until the options expire. Any reversal that involves in-the-
money puts—especially if they are deep-in-the-money—involves the
danger that the (short) puts will be assigned early. Early assignment
would force the spread to be closed out prior to expiration. The market
maker would be forced to buy back the stock when it is put to him or
her. As a consequence, the interest income generated from the spread
would be less, perhaps significantly less, than he or she anticipated
based on the calculation for the full holding period.

Many a rookie market maker who bought out-of-the-money calls
that looked cheap—intending to sell the puts and sell the stock short,
then earn interest on the funds until expiration—has found himself get-
ting ‘‘bagged’’ on the reversal. He thought he was hedged against any
move in the price of the stock. But then he saw the price of the stock fall
and found that his short puts had been exercised well in advance of
expiration. Early exercise of the puts cut off the interest income he
expected over the life of the options.

To see just how dangerous it can be to trade in these supposedly
“riskless’’ arbitrage spreads, consider this extreme, but not unheard of,
case. Suppose a $32 stock goes ex-dividend tomorrow and is paying a
special $5 dividend. Assume further that the options expire after the ex-
dividend date, but before this week is out. Entering a conversion or
reversal in this stock could be a disaster for the unwary market maker.
Let’s see how this might work.

Ordinarily, you might expect the 30 puts, which are $2 out-of-the-
money with a few days of life remaining, to be almost worthless; and
you would expect the 30 calls to be worth only their inherent value of $2
because you would expect to exercise them today, prior to the ex-
dividend date tomorrow. So you might consider buying the call and
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selling the put (and hedging with short stock) if you could pay anything
less than $2.

In fact, if you pay $2 for the reversal, you will lose money. The put
is worth $3, even though it is out-of-the-money! Tomorrow when the
stock goes ex-dividend, the stock price can be expected to drop by $5.
Thus, assuming nothing else extraordinary happens, the stock drops to
$27 so that the put is $3 in-the-money. That means that later this week
the put is exercised for its $3 inherent value before it expires, so the
reversal should be a credit spread. That is, you should demand to be
paid at least $1 to put on the reversal (because you will want to exercise
your long call immediately for $2, and the short put will be worth $3
after the ex-date). Settling for anything less than a $1 credit in ‘‘buying’’
the synthetic stock would prove very expensive. It is the not-so-appar-
ent risks that can prove costly to novice market makers who aren’t
careful in examining ‘‘riskless’’ trades.

Box Spreads

So far this chapter has explained why puts and calls with the same strike
price must bear certain price relationships and how market makers can
establish an arbitrage position if a put-call pair gets out of line. There are
also other price relations that hold among options with different strike
prices, and there are still other relations that hold among options with
different expiration dates. Each of these relationships deserves a look.

Suppose a market maker finds two put-call pairs with different
strikes that have their prices out of line in opposite respects—in one
case the calls are cheap compared to the puts and in the other, the calls
are expensive. For example, the $90 strike call is cheap relative to the
$90 put, while the $100 strike call is expensive relative to the put.

The market maker’s strategy here is to do a conversion using the
$100 strike options and a reversal using the $90 strike options. Specifi-
cally, he should sell synthetic stock with the $100 strike options (sell the
call and buy the put), and he should buy synthetic stock using the $90
strike. Against his short and long synthetic stock positions, he should
buy and sell stock. Of course, the last step is superfluous. The two stock
transactions simply net out. He can sell synthetic stock at one strike
price and buy synthetic stock at another, and the option positions alone
offset each other.

This strategy—Ilong synthetic stock at one strike and short syn-
thetic stock at another (long call, short put and short call, long put, all
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TABLE 8-2
Ways of Thinking of a 90-100 Box Spread

. Long 90 call, short 90 put, short 100 call, long 100 put :

. Long synthetic stock using 90 strike and short synthetic stock using 100
strike

Long 90-100 call, bull spread and long 90~100 put, bear spread

Short 90-100 call, bear spread and short 90-100 put, bull spread

- Long 90-100 mambo-combo (in-the-money call and in-the-money put, also
called guts) and short 90—-100 strangie for surf and turf (out-of-the-money call
and out-of-the-money put, also called wings)

nRw No

with the same expiration)—is a basic arbitrage spread called a box
spread. Box pricing relationships hold among options of all strike prices
with the same expiration. For example, there is a 90-100 box, a 100110
box, a 90-110 box, a 100-120 box, and so forth. If any option gets out of
line, it can be bought or sold and hedged using any appropriate combina-
tion of three other options to create long and short synthetic stock at
two different strikes.

As with conversion or reversal, there are various ways of thinking
about a box. They are listed in Table 8-2. It is important for market
makers to recognize boxes under any and all of these descriptions be-
cause it allows them to compare prices for various spreads, seen as
components of other spreads, as well as for individual options and their
synthetic counterparts. A mispriced call bull spread or mambo-combo
(an in-the-money call and an in-the-money put) can be turned into a box
Just as readily as a mispriced put-call pair can be turned into a conver-
sion or a box.

Box Pricing

Like conversions and reversals, box spreads should generally be re-
garded as interest rate plays. They are arbitrage trades in the sense that
they can be expected to produce a profit whenever (1) you pay a net
debit for the options that will be more than offset by the interest income
returned while you hold the position, or (2) you receive a net credit that
exceeds your cost of carrying the position.

To state it differently, if you buy a box, (i.e., buy synthetic stock—
buy call, sell put—at the lower strike price and sell synthetic stock—
buy the put and sell the call at the higher strike price), you must buy an
in-the-money call and/or an in-the-money put. You are selling less ex-
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pensive, out-of-the-money options. You should then expect to pay ap-
proximately the total inherent value of the in-the-money options. Nor-
mally, the four options net out to make the cost of buying a box
approximately equal to the difference between the strikes. A box with
strikes 5 points apart costs about $5 because of parity in the in-the-
money options, and a 10-point box costs about $10 in inherent values.

More precisely (assuming no early exercise), a 10-point box should
trade for the present value of $10 at expiration ($10 minus the cost of
carrying the $10 investment for the life of the options). This means that
boxes, like conversions and reversals, are interest rate sensitive. The
price of a box spread reflects both the cost of carry for the spread for the
period until the options expire and the market maker’s risk from interest
rate fluctuations for that period (as well as any additional costs from
entering or exiting the spread).

There are some important additional factors for a market maker to
keep in mind. For instance, a box comprised of American options often
involves buying or selling deep-in-the-money puts, and these puts are
likely to be exercised prior to expiration. If this happens, it changes the
cost of carry calculations for holding the spread.

Suppose you sell a 110-120 box with the stock trading at $100 and
30 days left until expiration. That is, you sell the $110 call and the $120
put and buy the $120 call and the $110 put. You receive something in the
neighborhood of $10, which is the parity value in the box (the difference
between $20 for the $120 puts that you sell and $10 for the $110 puts you
buy).

The Bottom Line

The question in pricing the box is: How much less than $10 should you
be willing to take, given that you earn interest on the proceeds? To
answer, calculate that you can invest $10 for one month at 10 percent
interest to earn about 8 cents. This implies that you might be willing to
sell the box for anything in excess of $9.92—8 cents less than the $10
parity value.

But there is another risk here. The deep-in-the-money $120 put will
almost certainly be exercised very soon, perhaps immediately. The box
does not generate 8 cents in income, since you soon have the stock put
to you and, instead of the 110120 box, you are forced to carry the $110
conversion. (You have long stock, short the $110 synthetic stock, un-
less you decide to exercise your own $110 put.) Clearly, you need to
demand more than $10, not less, if you want to sell the box.
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As a general rule, if you are short a put and the corresponding call
falls below the cost of carrying the conversion, you can expect to have
the stock put to you. If you have established a short box position with
this in mind (so that you have covered the expense of carrying the
conversion in the event of early exercise), then, when the put is exer-
cised, selling out the ‘‘left-over’” long call can produce a bonus.

Extra Premium

As can be seen, if you are selling puts that are deep-in-the-money, you
need to demand extra premium. Similarly, in-the-money puts on expen-
sive stocks command extra premium because the carrying cost for hold-
ing the stock is higher. If you sell an in-the-money put on a high-priced
stock-—as part of a reversal, for instance—this means that you must
demand more because the put may well be exercised early, ending the
income from the reversal. A market maker who is not alert to these
extra complications quickly learns the painful consequences.

Advantages

Trading in conversions, reversals, and boxes gives a market maker
advantages in addition to the small arbitrage profits available from the
spreads themselves. Holding positions with no net exposure, but involv-
ing many options, provides a market maker with a great deal of flexibil-
ity. He has a ready inventory of long and short options, making it much
easier to trade in and out of positions as the market moves. It becomes
easier for him to accept some smail amount of direction exposure for a
short time to take advantage of movement that he sees in the market.

Consider the following example of using a box spread in a bear
market. A market maker is long a box spread. He bought synthetic
stock at the lower strike and sold an out-of-the-money call and bought
an in-the-money put at the higher strike. Meanwhile, the stock price has
dropped to a point where the short out-of-the-money call is priced below
the short stock interest rebate for the stock.

The market maker can now position himself to take advantage of
bounces in the falling market (bounces are when the market begins to go
back up). He can buy in his short call with the expectation of exercising
his deep-in-the-money put very soon to establish a reversal. Now, if the
market bounces after he has covered his short call, the market maker
has two alternatives available. First, he can choose to go ahead with his
initial strategy by early exercising his put to establish a reversal. On the
other hand, he can decide to sell out the call once again. This re-estab-
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lishes the short synthetic stock position for his original box. As such,
this tactic allows him to re-establish his original box to capture a scalp
profit from the amount the call price rose during the bounce.

Jelly Rolls and More

It is November. Suppose that a market maker finds two mispriced put-—
call pairs. This time they have the same strike price, but differ in expira-
tion cycle. That is, he finds an expensive call and a relatively cheap put
(with a January expiration) and a cheap call and expensive put (with an
April expiration), all with a $100 strike price. He then does a conversion
with one pair and a reversal with the other, just as he would to establish
a box. In this case, he should sell synthetic stock using the January
options and buy synthetic stock using the April options. To hedge, he
could buy stock to offset his January options and sell stock to offset his
April position. The stock positions net out, at least until January expira-
tion, leaving him with short January synthetic stock and long April
synthetic stock.

This position is called a jelly roll, commonly shortened to roll. It is
the basic arbitrage that interrelates options across various expirations,
and, together with conversions and box spreads, it serves as the basis
for valuing all options in relation to other options.

Jelly rolls may sound like complicated spreads—Ilong a call with
one expiration, short a call with a second expiration, and the reverse
with the corresponding puts. But they are fairly easy to spot because
they can be seen as two time spreads. And time spreads trade frequently
in the pits. (See the discussion of trading time spreads later in this
chapter.)

Pricing jelly rolls is fairly straightforward, once you understand
conversions and reversals. A long jelly roll like the one just described
(long the April 100 call, short the put and short the January 100 call, long
the put) simply turns into a reversal at January expiration. To see this,
consider what happens at January expiration. Either the stock price is
above $100, in which case the short January call is exercised, leaving
the market maker short stock and long April synthetic stock; or the
stock price is below $100, in which case the long put should be exercised
to produce the same position. In either case, the market maker has a
reversal with three months’ life left in the options. Long or short jelly
rolls are priced as if they were reversals or conversions with three-
month carry periods.
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Of course, there are more of these basic arbitrage spreads. A
spread involving put-call pairs with different strikes as well as different
expirations is called a time box. Such a combination is a box that lasts
until near-term expiration and then turns into a conversion or reversal
for the time remaining until the farther-term options expire.

In each case, there are risks and complications to consider. Arbi-
trage spreads can seem risk free at first glance, but experienced market
makers know the hidden risks involved in each kind and can quickly
price the spreads to compensate. They have learned from experience
which spreads require a premium and which spreads shouldn’t be en-
tered into at all.

THEORETICAL VALUES AND VOLATILITY

Options have a host of uses for end users in controlling and modifying
various forms of risk. Indeed, options are capable of repackaging risks
in infinitely many ways and can be used to eliminate, accept, or transfer
combinations of exposure and risk. A glance at Table 8-3 should make
it clear that different spreads carry different degrees of exposure. Op-
tion position risks can be classified into four fundamental types:

1. Exposure to the direction of the underlying security’s price
moves.

2. Exposure to the volatility of stock prices—the amount of price
movement without regard to its direction.

3. Exposure to the options’ time decay—the tendency of options
to lose time premium as they near expiration.

4, Exposure to changes in the cost of carry (changes that derive
primarily from variations in short-term interest rates or changes
that can result from inaccurately forecasted dividends).

In buying or selling options, market makers take on exposure to
each of these forms of risk. They can then choose either to accept them
or to hedge them away, totally or partially. The arbitrage spreads dis-
cussed earlier are examples of strategies for eliminating direction expo-
sure and, in most cases, time decay and volatility exposure.

Market makers would be fulfilling their role in its simplest form if
they simply bought whatever options were undervalued, sold options
that were overvalued, and then proceeded to eliminate all the risks
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TABLE 8-3
Risks (and Rewards) of Arbitrage Spreads
Direction Volatility Time Interest
Risk/Reward Risk Decay Risk  Rate Risk
Long/short stock* High —_ — Low
Long naked options* Moderateto — High Moderate
high
Short naked options* Moderate to  High —_ Moderate
high
Bull/bear spreads* Moderate Moderate Moderate Low
Conversion/reversal* Low to none Lowtonone Lowtonone High
Long box* Low to none Lowtonone Lowtonone High
Short box* Moderate Low to none Low to none High
Jelly roll* Lowto none Lowtonone Lowtonone High
Long time spread* Low to Low Low Low
moderate
Short time spread* Moderate Moderate Moderate Moderate
Backspread (long —_ —_ High Low
options delta
neutral)
Vertical spread —_ High —_ Low
(short options
delta neutral)
Long butterflys* Low Low Low to Low
moderate
Short butterflys* Low to Low to Moderateto  Low
moderate moderate high

* Denotes spreads that are one-to-one in nature and are regularly quoted as spreads in most
option pits.

entirely. Of course, this is much to