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DISCLAIMER

This book is intended to be educarional in nature, both theoreti-
cally and practically. [t is meant to generally explore the factors thar
influence option prices so that the reader may gain an understand-
ing of how options work in the real world. This book does not pre-
scribe a specific trading system or method., [vis surely nota recipe for
getting rich quick.

Any strategies discussed, including examples using actual secu-
rities and price data, are strictly for illustravive and educarional
PUTprses li_'l‘]'l]",' i]]'ld_ dAre not to ]'IE“ Eﬁ_'!l'l'l.‘i-[']'l_]l':"l:j A5 HdTL l':"I'II:_li_'.leéI'f"l'l':l'l'_"'l'l['1 Tec-
ommendation, or solicitation to buy or sell securities. Examples may
or may not be based on factual or historical dara.

In order to simplity the computations, examples may not in-
clude commissions, fees, margin, INterest, taxes or aother transaction
costs. Commissions and other costs will impact the outcome of all
HTI;'I'CI[ 4"|.l'lL|. I:‘.l]:'!'ri['ll'lh' fransacrinns ':I]'ld IMLLSE I.',I'L‘ C[]I.']Hi.dﬁ_'rﬂ[_l F']'i.l'.':l'l' Tt
entering into any transactions. Investors should consulr cheir rax
Eiﬁ_]"‘.-’i..‘i-l'.'_"l' Eihﬂl]l’ Filtt‘]’lti:-ll [ CONMEEUETICE S, F'r'l‘.':-t FE['I'.[_:IFI'H:-IDCE‘ 1% Tt A
gl]llr':l'['lti_'l: I;'I'j'- :I'-I.lt'l]]'ll_' I.'ll.“':'illl.t-‘.'i.

Crptions invoelve risks and are not suitable for everyone.
Although much of this book focuses on the risks involved in optrion
trading, there are marker situwations and scenarios that involve
unique risks that are not discussed. Prior to buying or selling an
option, a person should read Characteristics and Risks of Standard-
ized Options {ODD), Copies of the ODD are available from your
broker, by calling 1-888-OFTIONS, or from The Options Clearing
Corparation, One NMorth Wacker Drive, Chicago, [linois 60606,
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Foreword

Today's option markets are the tightest, most liquid, and most ac-
tively traded markets in the history of listed-options trading. This
thriving trading environment has led to greater competition among
market makers and market takers alike. Such robust competition
almost always creates opportunivies for traders, and today's options
markets are no exceprion. [t is truly a great time to be an options
trader. However, in order to succeed, roday’s options rraders have wo
he smarter than ever hefore.

Chwer the past several years, many esteemed options experts have
written books on options basics. In fact, the beneheciaries of this
knowledge have helped conrtribure to the recent surge in trading
activity. Howewver, in order to compete in todav’s rapidly evolving
markerplace, new entrants must be armed with more knowledge
than those who began rrading even a few years earlier needed. Dan
Passarellis book Tradimg Option Greeks provides rraders with the
knowledee to successfully navigate roday’s option markers, which
include a host of new products, strategies, and rules.

W hen rerail portfolio margining was introduced, in early 2007,
the playing field was largely leveled for small retail traders and big
professionals. Before portfolio margining, retail rraders were inhib-
ited by high margin requirements and often couldn’ trade the same
strategies as professionals do. Now the only barrier to a retail trader’s
‘I'.]'Ei[ll.l'l‘b'I SOITTE li'l'j'- T.]:'lli.“' Eil'.l"n-’il'l'li'_'i_"l'.i .‘ST.THT.L'EiC.‘S FITL“'.?j['IllHI.}' 'I.'L‘HL‘]"'.?L"{I. 'I:-ﬂ']' pra-
tessional rraders is knowledge.

Options markets have also seen a seismic shift in the new-product
dTC, ITIOSE Iitltiihl}’ ‘l.'r'itll tlflL" L"I.llL"l'gL'['ll:L' I:]i'- "n-"i]].iiti.l.j[}’ AS I assct 'E'I':ISE-.
Options traders have long relied on the VIX (the Chicago Board
Oprions Exchange Volatility Index) to measure marketr volatility,
but with CBOE' launch of options on VIX, in 2006, roday’s options
traders can now trade volatility wsell, VIX options quickly became

|
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industry, and CBOE has since rolled out an entire suite of volatility
products.

Dan helps prepare traders for this new, more sophisticated
options arena. Throughourt this book, he discusses extensively the
time component of options prices. Several chapters discuss in great
depth trading volatility, put-call parity, rho {or interese rate risk),
and dividends.

Few books discuss the advanced concepts of options pricing as
Trading Option Greeks does. Those that do rend to take a strictly
mathemartical oracademic approach. Dan offers a practical approach
t]'l:-lt iI.I.'I_.I.“'n'['Ti-'ITE.“i hﬂ“-' T]'IE FE'r'I.li_]E[' CHn :-Ip]}]"r’ [']'lt' C{_JDCEFITE Ty rE'rI.]-'“"I:_'Irlli_]
rrading scenarios,

Throughout Trading Option Greeks, Dan conveys a perspective
unlike that of most other authors: that of a marker maker. Dan
traded as a marker maker on the floor of the CBOE for seven years,
Fullowing his floor-trading career, he began sharing his insighrs with
retail and institutional traders as an instructor with the CBOES
Crprions Institure. Dan writes from a unique perspective from which
traders of all experience levels can benefit, making Trading Option

L}TEEL’.E il ['[11].‘:21'."[1_“:1".] ['-1.!1' li'l-]:'Pl'iIZ]l'.l. tTiillll..T-ﬁ-.

Wittiam |. Bronsky
Chairman and CEQ
Chicagn Board Optioms Exchange



Introduction

The first listed options contract was traded on the Chicago Board
Options Exchange. Chicago is, incidentally, the home of the well-
known Union Stockyards, which thrived in the latter half of the
1800s and firse half of the 1900s, The stockyards prided themselves
on having very little waste from their slaughrerhouses, They were
said to use “everything but the squeal.” The options and futures
markets, having evolved out of the agriculrural and livestock indus-
tries, still hold chat menrality. The concept of seizing all opportuni-
ties has always been part of the derivatives culture. This mentality
allows traders to maximize their profits by taking into account
evervthing they see in the marker and wasting no opportunity,

The need to seize opportunities that don't always fit into the
traditional paradigm has led to the growth and success of the oprions
market. In recent years, from 2000 o 2005, average daily trading
‘l.?i:II.'I.J.ITIC 'FIH'T CKC]‘[P[TIEE‘-’“HTL‘[_I I;'I']:'l'l'i[]l-.ll'i jl'lCTL":i.“iL'[_I i TI;'I'TH]. 1.]{: zarmmtl
107 percent. Average daily volume for stocks listed on the New
York Stock Exchange increased by a toral of about 53 percent dur-
ing that same period. In lare 2007, growth in oprion volume was still
continuing to curpace growth in stock volume.

From the ourside looking in, the esoteric game of the Wall Street
0T La'.lE'.‘l':I].l'L' S'LIL'L'[ I:rudl;_'r SC2Ims Lo I.'ZIL‘ il wurld AWy :I'-l'i.:l'll'I il 5.:':I'!|"-'i.lt*'
home trader with an online, self-direcred trading account. In the
]:'.l"rlﬁl', l'lf'.I.C.‘iL' WETE Twi I'I'llll"l.ll:ij.l.‘f." CKL']I.J.Ej":-"L‘ TS, hlll’ T T.]:'lli." Ii.I'lL"E
are blurring.

[t is easy to assume that market makers and other professional
traders have closely kept seerets to their ways of trading. In face,
nothing could be further from the truth. If there are any “secrets” of
professional traders, this book will expose them. The real wall
between the options pro and the average Joe was buile from other
inequities: commissions, bid-ask spreads, and margin requirements,
This wall is crumbling.

xlil
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Changes in the Market

The bid-ask spread for a typical options contract in 1993, when |
started trading as a marker maker, was a grear deal wider than it is
taday. This hidden transacrion cost coupled wich high commissions
made multiple-leg strategies simply untradable for the average
trader, Fierce competition among the exchanges significantly vight-
ened the widths of these spreads as multiple listings of oprions
heated up around the turm of the century. In 2007, the Penny Pilot
Program made it possible for some option classes to tade in
minimum tick increments of one cent, allowing for even righter
HF‘TL‘HE].‘S. Thi_' ]'lilrﬂ]“-’i.l'lg []{: ThC I.'Jil:_l*i:l.‘i]{ HPTCEH{ h':il'i hL’L'I'l il 'I'_'I.']'dl.l.li."ngi_'
for market makers but great for marker takers. When commissions
fell and hid-ask spreads narrowed, the doors opened for off-floor
traders (both rerail and professional) to trade multiple-lepged
option strategies.

The larest and perhaps greatest change in the options marker is
the advent of portfolio margining. Retail porttolio margining allows
savvy traders, who have heen disenfranchised over the years with
oppressive margin requirements, to trade strategies traditionally
only professional traders had the practical means to rrade,

A New Direction

Traders, both professional and recail, need ways to act on their fore-
casts without the constraints of convention. “Ger long, or do noth-
ing” is no longer a viable business model for people active in the
market. “Up is good; down is bad” is burned into traders’ minds from
the beginning of their marker education. This concept has its place
inn the world of investing, but becoming an active trader in the
option market requires thinking in a new direction.

Market makers and other expert option traders look at the mar-
ket differently from other traders, Ulrimazely, the fundamental dif-
ference is that these traders rade all four directions: up, down,
sideways, and volarile,

UPS AND DOWNS

In whar became known as the tech bubble of the lare 1990s, 1 was
fortunate enough to hind mysell surrounded by marker geniuses. These
eurus were traders, brokers, docrors, lawyers, computer programmers,
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F'.'lll'['l L‘-‘LTE,CH L"' d riw:r:i-, I"I.I:]115U“|‘r’i.'lu-"..":'i.‘l.‘r'ii'i.trl.."ﬁbili.' By iI.I“.] JLCH'I'I.'.I IC5 METTUCtOrs—
to name just a few, They all had success stories,

(Omne of the hardest lessons to learn in trading is how to lose
money. Those who have opened a Wall Sereet Jowrnal since the 1990
tech bubble may have noticed that all stocks don't always go up. If
they did, this would be a very short book. Unfortunately for many
of the dot-com profteers, they learned this the hard way. The market
giveth, and the marker taketh away.

TRADING STRATEGIES

Buying stack is a trading strategy thar most people understand. In
]'I‘I:"rlC'['i.'I:q'-'II. [erms, TT'r'IdE['.‘i- ‘l.'-'hﬂ hl._l'f .‘i-['[_'l'l:]{ e EI:"'I]E["rl""I.’ TVt I:-I._'.IT:I'I:EFI:"IE[_I
with the literal ownership stake in a corporation, just the opportu-
nity to profic if the stock rises. Although it's imporrant for traders o
understand that the price of a stock is largely tied to the success or
failure of the corporation, it’s essential to keep in mind exactly whar
the ohjecrive tends to be for trading a stock: to profit from changes
in its price. A bullish posivion can also be raken in the oprions mar-
ket. The most hasic example is buying a call.

A bearish position can be raken by trading stock or options, as
"n-l"C]I. “'-ITill'.!LT.‘i L"KFIL'L'T. l'hC 1|.-'i:l|.'l]|.." li'l'[:il .‘!ih]Cl':'. T.I"I.L"!,-' LYWL DO fi:lll.,, II._.I.C'!r' "n-'l."jl.l. .‘SL"I.I.
the stock. This eliminates the risk of losses from the stock falling. If the
Tr'rldl_'“]'."i -LI.['I 1ot OwWi l'J.'IL'“ .‘Sl'iflCI!I l'l'll:il' T]'I.L'}’ T]'li.nl[ wi I.]. [_IL'CI.i'l'lU‘, lhl:‘!{ AN TI:II'.CC
a more active stance and short it. The short-seller borrows the stock
from a party that owns it and then sells the borrowed shares to another
party. The poal of selling stock short is to later repurchase the shares at
a lower price before returning the stock to ies owner. It is simply revers-
ing the order of “buy low/sell high.” The risk is thar the stock rises and
5'123FU5 |:'1':'I Vi [ I'.“'L' L\L]Ught At a highur '[.""TIIL"L‘ tl:'.li:'l'['] th':'lt At ‘l-"r'lI'Ii'E ]"l t]:'H.'}' WiETE
sold. Although shorting stock can lead to profits when the market
cooperates, in the options market, there are alternative ways to profic
from falling prices. The most basic example is buying a put.

Trading Option Greeks

A trader can use options to take a bullish or bearish position, given
a direcrional forecast. Sideways, nontrending stocks and their an-
tithesis, volatile stocks, can be traded as well. In the later marker
conditions, profir or loss can be independent of whether the stock
rises or falls, Opportunity in oprion trading is not necessarily black
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and white—not necessarily up and down, Option trading is nonlin-
ear. Consequently, more opportunities can be exploited by rrading
options than by trading stock.

Orprion traders must consider the time period in gquestion, the
volarility expected during this period, interest rates, and dividends.
Along with the stock price, these factors make up the dynamic com-
ponents of an option's value. These individual factors can be iso-
lated, measured, and exploited. Incremental changes in any of these
elements provide opportunity for option traders. Oprion greeks is the
term used for the way the incremental changes in facrors affecting
an option price are measured. Because of these other influences,
direction is not the only tradable element of a forecast, Time, vola-
tility, interest rates—these can all be rraded using oprions. These
factors will all be discussed at great length throughout this book.

Options and Opportunity

Orprions are derivative instruments, meaning their prices are derived
from the prices of other securities. This book will discuss oprions in
the context of equities, exchange-traded funds (ETFs), and indexes—
although many of the concepts can be applied to Treasuries, toreign
L':'{'L'h.i:lI'lgL'i i:ll-.lli.] {:{!TI]I]'I[:I{:I.i.I"i.L'.‘S b "r"l."li_'].l.. TI.'H." 'L'UI\'L'L'PT.E EI]:'.I‘FII.‘i." tiy lI.'H.:II.'h
traders and investors. Ultimately, options are all abour risk. Traders
Eil'll'.‘l INVESTOrS CAn use I.'I.']C.‘SE l'j.‘ili:'EL"'l'"r'iC 'il'l.‘i-r]'l_lml_"l'lr.‘!i d5 0 Medans to
achieve many different objecrives. They can use them ro limit risk
or as a way to increase risk with the objecrive of achieving higher
returns.

LIMITING RISK

Limiting risk is the primary economic purpose for options. Individ-
ual and institutional investors can use this ol as a veritable insur-
ance policy on securities they own. The most hasic example is the
protective put strategy, which will be discussed in greater detail in
the first chaprer. With the protective put, investors buy put options
to protect long stock positions when they believe the stock will be
volarile, In this instance, the investors retain a bullish outloole, Bur
when buying this “insurance,” traders have to look at the big pic-
ture. They need to think about their expectations of volatilicy and
the time period of percewved risk, In augmenting the long stock
position with the put, hedeers have a fundamentally different
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position from simply being long the security. The new position must
he managed accordingly; it’s not purely directional.

This book will describe how to analyze hedging strategies ro
develop reasomable expectations as to what the strategy can and
cannot achieve and how most efficiently to implement it. Investment-
oriented strategies thar will be discussed in this book include hedg-
ing strategies, such as buying purs, as well as risk-reducing strategies,
such as the covered call.

CREATING RISK
Allrrading and investing involves risk, but whar sensible person would
want to create risk!? Traders and investors are willing to accept a cer-
tain amount of risk in hopes of achieving a certain amount of reward.
[n stock wrading, more aggressive traders will often buy stocks on mar-
gin, accepting greater risk to artempt to reap a greater reward. Con-
ventional margining in the ULS., at the time of this writing, allows a
trader to borrow up to 50 percent of the value of the stock being pur-
chased. Double the risk, double the reward. This is called leverage.
The options marker provides many opportunities for leverage.
Traders can, for example, buv a call or a pur to take a bullish or bear-
ish position, respectively, with far less capiral at stake than would be
in taking the same stance using the underlying security, even on mar-
gjl'l. -I_I'l‘l_"'rr Cal use T]'li.‘i- I.ﬂ“-"L‘T L'ﬂHI.'i li'l'lll'l'rl‘f T C[]'I.'lr]'ifll il [T IL"‘E-'ETI:IEL'[_I
position (that is, use the cash saved to buy more options) when seek-
ing to be more ageressive and accept more risk. Traders can create an
option position with a unigue risk-reward prohle often superior ro
that of a position in the stock sharing similar directional risk. A rraders
abjecrives will dictare the right strategy for the right situation.
Traders can tailor a position to ht a specitic forecast with respect
to the time horizon; the degree of bullishness, bearishness, neutral-
itv, or volatility in the underlving stock; and the desired amount of
leverage. Furthermaore, they can exploit opportunities unique to op-
tions. They can trade option greeks, This opens the door to new
opportunities and new challenges.

The Challenges of Options

Having been a market maker, a retail trader, and an instructor in
this feld, 1 have seen many option traders come and go. Generally
speaking, the rraders with the greatest amount of confidence in their

vl



TRADING SOFTWARE

FOR SALE & EXCHANGE

www.trading-software-collection.com

Mirrors:

www.forex-warez.com
www.traders-software.com
www.trading-software-download.com

Join My Mailing List



http://www.trading-software-collection.com/
http://www.forex-warez.com/
http://www.traders-software.com/
http://www.trading-software-download.com/
http://www.trading-software-collection.com/www/subscribe.html

R L1

[teroduction

I.‘-‘I.:Iﬁ-jl.'i.li'l'I'lﬁ Al'c l'lflL‘ LIILES ".'r'II'.I.I.:I I:'Ii.l"n-’L" I.IL'IIIJL"{J. L] {:ill]. {:':IE':-I.'CEI.' -ilI'lIJ. ]"lilTl'.ZIL'.‘:'-l'..
There is no room for optimism in option trading. A trader can be
optimistic about the prospects for overall success, but not about
each individual position working out favorably, No trader is always
right. This seems obvious to many but comes as a shock to some. In
fact, some of the best traders are wrong as often as—and sometimes
more often than—they are right,

Mo matter what our instinets tell us, we do not know what will

happen in the furure with regard to the market. As Socrates put it,
“The only true wisdom 15 in knowing you know nothing.” The mas-
ters of oprion rrading know more about understanding the nature of
probability in the market than in predicting marker direction.

Using This Book

This book addresses the complex price behavior of options by discuss-
ing option greeks from both a theorerical and a pracrical standpoint,
There is some ractical discussion throughour, although the objective
af this book is to provide educarion ro the reader. This book is meant
to be less a how-to manual than a how-come tutorial.

This informarive guide will give the retail trader a look inside
the mind of a professional trader. [t will help the professional rrader
betrer understand the essential conceprs of his craft. Even the nov-
ice trader will be able to apply these conceprs to basic oprions strart-
epies, Comprehensive knowledpe of the greeks can help traders to
avoid common pitfalls and increase profic potential.

Choosing the right strategy makes all the difference. During my
time as an instructor at the Chicago Board Options Exchange, |
talked to many traders who were new to options and who teld me,
“I made a trade based on what [ thought was going to happen. | was
right, but my position lost money!” Knowing which option strategy
is the right strategy for a given situation comes with knowledee and
experience. The more strategies you master, the more of an advan-
tage you have as a reader with more weapons in your arsenal.

At some point, it becomes clear that it doesn't matter what the
strategy is called or how familiar e is. All thar ultimarely matters is
the exposure one has to the marker as measured by risk at expiration
and the position greeks.

Much of this book is broken down into a discussion of individual
strategies. Although, again, the nuances of each specific strategy are
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af very specific situations in which greeks come into play. Many of
the concepts discussed in a section on one oprion strategy can be
applied to other option strategies,

Chapter | discusses basic option concepts and dehnitions, [t was
written to be a review of the hasics for the intermediate to advanced
trader. For newcomers, it's essential to understand these concepts
hefore moving forward,

A derailed explanation of option greeks begins in Chapter 2. Be
sure to leave a bookmark in this chapeer, as you will flip to it several
rimes while reading the rest of the book and while studying the
market thereafrer. Chapter 3 introduces volatility. The same book-
mark advice can be applied here, as well. Chaprers 4 and 5 explore
the minds of oprions traders. What are the risks they look our for?
What are the opportunities they seek! These chapters also discuss
direcrion-neutral and direction-indifferent trading. The remaining
chapters take the reader from concept to applicarion, discussing the
strategies for nonlinear trading and rhe ractical considerarions of a
successful oprions trader,

wix
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The Basics

To UNDERSTAND HOW OPTIONS WORK, one needs first to understand
what an option is. An option is a contract that gives its owner the
right to buy or the right to sell a fixed quantity of an underlying security
at a specific price within a certain time constraint. There are two types
of options: calls and purs. A call gives the owner of the option the
right to buy the underlying security. A pur gives the owner of the ap-
tion the right to sell the underlying security. As in any transaction,
there are two parties to an option contract—a buyer and a seller.

Contractual Rights and Obligations

The option buyer is the party who owns the right inherent in the con-
tract. The buyer is referred ro as having a long position and may also
be ecalled the holder, or owner, of the option. The right doesn't last
forever. At some paint the option will expire. At expiration, the owner
Iy EXNerCise thL' right LI, I'F thL" [:IFJT.j[:I'['i h':lﬁ Iy v I.I.J.'L‘ Lia T.]:'lL' I.-.l[]IdL'T.I I.E_'l'
it expire without exercising it. But he need not hold the option until
expiration. Options are transterable—they can be traded intraday in
1|'|.Ll|:|"l tl:'.ll.." SAITIC WalY «ds Etli'H:I:'.'. 15 tr':'lli.:ll.."ll.:l. EIL“‘:H.LLEL' itFE- Uneertain ‘l.‘r'l:'h'lt I'.I:I.L'
underlying stock price of the option will be at expiration, much of the
time this right has value before it expires. The uncertainty of stock
prices, after all, is the raison d"¢ere of the option market.

A long position in an option contract, however, is fundamen-
tally different from a long position in a stock. Owning corporate
stock affords the sharcholder ownership rights, which may include
the right to vote in corporate affairs and the right to receive dividends.
Chwning an option represents strictly the right either to buy the
stock or to sell i, depending on whether it's a call or a put. Option
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holders of the underlying stock, nor do they have voting rights, The
corporation has no knowledge of the parties to the option contracr.
The contrace is created by the buyer and seller of the option and
made available by being listed on an exchange.

The option seller, also called the option writer, has a short posi-
tion in the option. Instead of having a right to take a position in the
underlying stock, as the buyer does, the seller incurs an obligation
tor either buy or sell the stock. When a trader who is long an option
exercises, a trader with a short position gets assigned. Assignment
means the rrader with the short oprion position is called on to fulhll
1_']1".'_" iﬁh]i!_:ﬂti[_'ll'l 'I_']'I:-It W= -E.“i'['i-'ll.'f'] i.f‘ihEl'.‘I Wht‘ﬂ ThE cContract wias .“i(_'l][].

Shorting an option is fundamentally different from shorring a
stock. Corporations have a quantifiable number of outstanding
shares available tor trading, which must be borrowed to create a
short position, bur establishing a short position in an option does
not require borrowing; the contract is simply created. The strategy
af shorting stock is implemented far less frequently than simply buy-
ing stock, but thac is not ar all the case with options. For every open
l-.mj_;-:}ptiun contract, tI'It"TE 15 an T :-ihmrt-upl::iun CONEract.

OPENING AND CLOSING

Oprion traders need to concermn themselves with many issues thar
CL]['].‘n-"L‘I“'.jl]'[']':i]. Z:i[l;'lll:k. trﬂd:_'rs L:|L]['1:IL 'dl"ll:_:l. e Uj'- tI"I.L'I'I'I. Arises L"'CFI]'['L‘ thL’
trade is even entered into. Traders’ option orders are either opening
or closing rransactions. When traders with no position in a particular
option buy the option, they buy to open. 11, in the future, the traders
wish to eliminate the position by selling the option they own, the
traders enter a sell to close order—they are closing the position,
Likewise, if traders with no position i a particular option want to
sell an option, thereby creating a short position, the traders execute
i f'i-E‘I.I Tt OpRen t[':-lnﬁ:-l'l:t.li_'ﬂ'l- w]_l ETl T_']'l-lf‘ [F'r'ldfr_‘r."'- COWeET '[']'lE‘ ."'-]'IIZ_'I”_' pm:-iiti{m
by buying back the option, the traders enter a buy o close order,

OPEN INTEREST AND VOLUME

Traders use many types of market data ro make their vading deci-
sions. Twao items that are often studied but sometimes misunderstood
are volume and open interest. Volume, as the name implies, is the
total number of conrracts traded during a time period—usually one
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and remain outstanding, Open interest is a running total.

When an option is first listed, there are no open contraces. [f
Trader A opens a long position in a newly listed option by buying a
one-lot, or one contract, from Trader B, who by selling 1s also open-
ing a position, a contract is created. One contract traded, so the
volume is one. Since both parties opened a position and one con-
tract was created, the open interest in this particular option is one
contract as well. If, later that day, Trader B closes his short position
by buying one contract from Trader C, who has no position, the
volume 1s now two contracts for thar day, bur open interest is still
one. Only one contract exists; it was traded twice. If the next day,
Trader C buys her convract back from Trader A, that day’s volume is
one :-'IEIL] thE dpen inl_'r.-_*rr;*!it 15 TR ZETO.

THE OPTIONS CLEARING CORPORATION

Remember when Wimpy would tell Popeye, “I'll gladly pav you
Tuesday for a hamburger today.” Did Popeye ever ger paid for those
burgers! In a contract, it's very important for each party to hold up
his end of the bargain—especially when there is money at stake.
Hi]“’ {lﬁ'.'ﬁ_'.‘!i S| t'fq'll'.]ﬁ."l' k'['l[:l'l.:'l-' T.]:'lL‘ FIH]'T.‘!.’ (r1 tl.']i_' [:Il'l'.l.L‘]' HiiiL’ li'l'j'- All U'F"T.i.ﬂI'l.
contract will in fact do that? Thats where the Oprions Clearing
Corporation (OCC) comes into play.

The Options Clearing Corporation ultimately guarantees every
options trade. In 2007, that was more than 1.8 hillion contracts.
The OCC accomplishes this through many clearing members.
Here's how it works: When trader X buys an option through a bro-
ker, the broker submits the information to its clearing irm. The
trader on the other side of this transaction, Trader Y, who is prr.r]:ulr
bly a market maker, submits the rrade to his clearing irm. The two
clearing firms (one representing Trader X's buy, the other represent-
ing Trader Y's sell) each submit the trade information to the OCC,
which “martches up” the trade.

[t Trader Y buys back the option to close the position, how does
that affect Trader X if he wanes to exercise it? It doesn't. The OCC,
acring as an intermediary, assigns one of its clearing members with a
customer that is short the option in question o deliver the stock to
Trader X's clearing firm, which in turn delivers the stock to Trader X.
The clearing member then assigns one of its customers who is
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short the option. The clearing member will assign the wrader either
randomly or fiest in, hrst out, Effectively, the OCC s the ultimate
counter-party o both rhe exercise and the assignment.

STANDARDIZED CONTRACTS
Exchange-listed options contracts are standardized, meaning the terms
of the contrace, or the contract specihcations, conform to a customary
structure. Standardization makes the terms of the contracts intuitive
tir the experienced user.

To understand the contrace specifications in a typical equity
oprion, consider an example.

Buy 1 1BM December 85 call at 1.00

Quantity. In this example, one contract is being purchased.
Orprions cannot be rraded in fractional unirs,

Option class and contract size. Option class means a group of
aptions thar represent the same underlying. Here, the oprion elass is
denoted by the roor symbol [BM. The root symbol for [BMs options
happens to be the same as its stock symbol. Although this is ofren
tI:'IC Calse sOomerimes l'.]"lL" :'il'{:lC]{ 5}’['[1'.'1“'. EII'I.{J. l'hli: I:]Flti{:l'['l Tt :'i'f['[ll.'f'[]].
will differ. For example, Nasdaq stocks thar have four-letrer stock
symbols will often have option roots represented by three-letter
symbaols. Buving one contract usually gives the holder the right to
buy or to sell 100 shares of the underlying stock. This number is
referred to as contract size. There are times, however, when the con-
tract size is something other than one hundred sharves of a stock.
This situation may occur after certain types of stock splits or spinofts,
for example. In the minority of cases in which the one contract
represents rights on something besides one hundred shares, there
may be more than one class of options listed on a stock.

A fairly unusual example was presented by the Ford Moror Com-
pany options in the summer of 2000, [n June 2000, Ford spun off
Visteon Corporation. Then in August 2000 Ford oftered shareholders
a choice of converring their shares into (a) new shares of Ford plus
320 cash per share, (b) new Ford stock plus fractional shares with an
aperegate value of 320, or () new Ford stock plus a combination of
more new Ford stock and cash, There were three classes of options
listed on Ford afrer both of these changes: F represented one hundred
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of Ford plus $20 per share (32,000} plus cash in lieu of $1.24; and
FOD represented one hundred shares of new Ford, thirteen shares of
Visteon, and $2,001.24. Sometimes these changes can get compli-
cated. If there is ever a question as to what the underlying is for an
option class, the authority is the Options Clearing Corporation. A
lot of time, money and stress can be saved by calling the OCC ar
g88-OPTIONS and clarifying the marter.

Expiration month. Options expire on the Saturday tollowing
the third Friday of the stared month, which in this case is December.
The final trading day for an option is commonly the day before ex-
piration—here, the third Friday of December. There are usually at
least tour months listed for trading on an oprion class. There may be
a toral of six months if Long-Term Equiry AnticiPation Securiries”
or LEAPS® are listed on the class. LEAPS can have one year ro
abour two and a half years until expiration. Some indexes have one-
week options called Weeklys™ listed on them.

Strike price. The price at which the oprion holder owns the
right to buy or o sell the underlying is called the strike price, or
exercise price. In this example, the holder owns the right to buy the
stock at $95 per share. There is method ro the madness regarding
how strike prices are listed. Stocks thar are priced above 3200 a
share usually have strikes listed that are $10 apart. Stocks between
525 and $200 have strikes listed in $5 increments. Stocks below
$25 have strikes listed in $2.50 increments. And there are many
stocks trading below $20 thar have $1 strikes.

The relationship of the strike price to the stock price 1s impor-
rant in pricing options. For calls, it the stock price is above the strike
price, the call is in-the-money (ITM). If the stock and the strike
prices are close, the call is at-the-money (ATM). If the stock price =
helow the strike price the call is out-of-the-money (OTM)}. This
relationship is just the opposite for puts. If the stock price is below
the strike price, the put is in-the-money. If the stock price and the
strike price are about the same, the put is at-the-money. And, if the
stock price is above the put serike, it is out-of-the-money.

Optiontype. There are two types of oprions: calls and purs, Calls
give the holder the right to buy the underlying and the writer the
obligation to sell the underlying. Purs give the holder the righe o sell
the underlying and the writer the ohligation to buy the underlying.
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Premium. The price of an option is called its premium. The
premium of this option is $1.00. This figure s stated on a per-share
hasis. Since the option represents 100 shares of IBM, the buver of
this option will pay $100 when the transaction occurs. Like stock
prices, option premiums are stated in decimals, as opposed o eighths
or sixteenths, as in days past. Certain types of spreads may be quoted
in fractions of a penny.

An option’s premium is made up of two parts: intrinsic value
and rime value. Intrinsic value is the amount by which the option is
in-the-money, For example, if IBM stock were rrading ar 95,30, this
95-srrike call would be in-the-money by 0,30, [t has 030 of intrinsic
vilue. The remaining 0.70 is time value.

Time Value = Total Option Premium — Intrinsic Value

Ovprions that are out-of-the-money have no inrrinsic value,
Their values consist only of time premium. Sometimes options have
no time value lefr. Options that consist of only intrinsic value are
trading at whart traders call parivy. Time value is sometimes called
Premium aver parity.

Exercise style. One contract specihcation thar is not speciheally
shown here is the exercise style, There are two main exercise scyles:
American and European. American exercise options can be exercised,
and therefore assigned, anytime after the contract is entered into until
either the trader closes the position or it expires. European exercise op-
tions can be exercised and assigned only at expiration. Exchange-listed
equity options are all American exercise style. Other kinds of options
are commaonly European exercise. Whether an option is American or
European has nothing to with the country in which it's listed.

ETFs, Indexes, and HOLDRs

So far, we've focused on EQUITY OPLIONS—OpPHions on individual stocks.
But investors have other choices for trading securities options, Options
on baskers of stocks can be traded, too. This can be accomplished
using options on exchange-traded funds (ETFs), index options, or

options on holding company depositary receipts (HOLDRs).

ETF OPTIONS
Exchange-traded funds are vehicles thar represent ownership in a
fund or investment trust. This fund is made up of a basker of an
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underlying index's securities—usually equities. The contract speci-
heations of ETF options are similar to those of equity options. Let’s
look ar an example.

Ome actively traded optionable ETF is the Standard & Poor's
Depositary Receiprs (SPDRs* or Spaders). Spider shares and op-
tions trade under the symbol SPY. Exercising one SPY call gives
the exerciser a long position of 100 shares of Spiders at the strike
price of the oprion. Expiration for ETF oprions falls on the same
day as for equity options—the Saturday following the third Friday
of the month. The last trading day is generally the Friday before.
ETF options are American exercise, Traders of ETFs should he
aware of the relationship between the price of the ETF shares and
the value of the underlyving index. For example, the stared value of
the Spiders is about one-tenth the stared value of the S&F 500,
The PowerShares QOQOQ™ ETF, raded under the symbol QOO0
on the Nasdaq 100, is about one-forrieth the stared value of the
Nasdag 100.

INDEX OPTIONS

Trading options on the Spiders ETF 15 a convenient way to trade the
S&P 5000 Bur i's not the only way, There is another option con-
tract listed on the S&P 500: the SPX. The SPX is an index option.
There are some very important differences between ETF options
like SPY and index options like SPX.

The first difference is the underlying. The underlying for ETF
options is one hundred shares of the ETE The underlying for index
options is the numerical value of the index. S0 if the S&P 500 is at
1303.50, the underlying tor SPX options is 1303.50. When an SPX
call option is exercised, instead of getting one hundred shares of
something, the exerciser gets the in-the-money cash value of the
option times 100, Again, with SPX ac 1303.50, if a 1300 call is
exercised, the exerciser gets $350—that’s 1303.50 minus 1300,
times 3100, This is called cash settlement,

Many index options are European, which means no early exer-
cise. At expiration, any long [TM options in a trader’s inventory re-
sult in an account credit; any short I'TMs result in a debit of the
in-the-money value times $100. The settlement process for deter-
mining whether a European style index option is in-the-money or
not at expiration is a liccle different, oo, Often these indexes are
a.m. settled. Aome-sertled index options will have actual expiration
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on the conventional Saturday following the third Friday of the
month, Bue the final erading day is the Thursday before the expira-
tion day. The final settlement value of the index is determined by the
opening prices of the components of the index on Friday morning.

HOLDR OPTIONS

Like ETFs, holding company depositary receipts (HOLDRs) also
represent ownership in a basker of stocks, The main difference is
that investors owning HOLDRs retain the ownership rights of the
individual stocks in the fund, such as the right to vore shares and
the right to receive dividends. Options on HOLDRs, for all intents
and purposes, funcrion much like options on ETFs. Some actively

traded oprionable HOLDRs are the Oil Services HOLDERs Trust
(OIHY, the Semiconductor HOLDERSs Trust (SMH), and the Rerail
HOLDRs Trust (RTH).

OPTION SYMBOLS

All ealls or puts of the same class, the same expiration month, and
the same strike price are called an option series. For example, the
IBM December 95 calls are a series. Very often, communicarting to a
broker which option series you want to trade is a marter of clicking
on the stock symbol on your on-line account, pulling up an option
chain, and clicking on the right oprion. An option chain isa full or
partial list of the options that are listed on an underlying.

There are times, however, when a trader will actually have to
talk to a real, live person at a brokerage firm. Don’t worry, this hap-
pens rarely. But when that time comes, there is an outside chance
thar the person on the phone may ask for the option symbol. The
option symbol is made up of two parts: the option root symbaol,
tor designate the class, and a two-letter extension symbol, o desig-
nate the specific series. Usually, the on-line broker will make thar
information available in che oprion chain, Sometimes yvou'll need to
look up the extension by going o the website ofan options exchange
where it is traded.

Strategies and At-Expiration Diagrams

Omne of the great strengths of options is that there are so many dif-
terent ways to use them. There are simple, straighttorward straregies
like buying a call. And there are complex spreads with creative
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names like jelly roll, guts, and iron butrerfly, A spread is a stratepgy
that involves combining an option with one or more other options
or stock. Each component of the spread is referred to as a leg. Each
spread has its own unigue risk and reward characreristics that make
it appropriate for certain market outlooks,

Throughout this book many different spreads will be discussed
in depth. For now, its important to understand that all spreads are
made up of a combination of four basic option positions: buy call,
sell call, buy put, and sell put. Understanding complex option scrat-
epies requires understanding these basic positions and their com-
mon, practical uses. When learning oprions, it's helptul to see whar
the option’s payout is if it is held until expiration.

BUY CALL
Why buy the right to buy the stock when vou can simply buy the
stock ! Whether the stock or the call is preferable depends greatly on
the trader’s forecast and motivations.

Consider a long call example.

Buy 1 INTC 2-month 22,50 call at 0.85

In this example, a trader is bullish on Intel (INTC). He believes
INTC will rise at least 20 percent, from $22.25 per share to around
$27, during the next two months, He is concerned, however, about
downside risk and wants to limit his exposure. Instead of buying one
hundred shares of INTC at $22.25—a total investment of $2,225—
the trader buys 1 INTC Z-month 22.50 call ar 0.85, for a rotal
of $85.

The trader is paying Q.85 for the right to buy one hundred shares
af INTC ar $22.50 per share, [f INTC is trading below the serike
price of $22.50 at expiration, the call will expire and the total pre-
mium of 085 will be lost. Why! The trader will not exercise the
right to buy the stock av a $22.50 if he can buy it cheaper in the
market. Theretore, if INTC is below $22.50 at expiration, this call
will expire with no value.

However, if the stock is trading above the strike price ar expira-
tion, the call can be exercised, in which case the trader may pur-
chase the stock below its trading price. Here the call has value o
the trader. The higher the stock, the more the call is worch. For the

11
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Figure 1.1 Long INTC Call

trade to he prohrable, at expiration the stock must be trading
above the rrader’s hreak-even price. The hreak-even price for a long
call is the strike price plus the premium paid—in this example,
$23.35 per share. The poinr here is thar if the call s exercized,
the effective purchase price of the stock upon exercise is $23.35,
The stock s literally bought ar the strike price, which is $22.50,
bur the premium of O.85 that the trader has paid must be taken into
account. FIGURE 1.1 illustrates this example.

Figure 1.1 is an at-expiration diagram for the INTC 22.50 eall.
It shows the profir and loss, or P&{L), of the oprion if it is held unrtil
expiration. The X-axis represents the prices at which INTC could
be trading at expiration. The Y-axis represents the associated profit
or loss on the position. The at-expiration diagram of any long call
position will always have this same hockey-stick shape, regardless of
the stock or strike. There is always a limirv of loss, represented by the
horizontal line, which in this case i1s drawn ar —0.85. And there is
always a line extending upward and to the right, which represents
etfectively a long stock position stemming from the strike.

The trade-offs between a long stock position and a long call
position are shown in FIGURE 1.2. The dotted line represents owning
100 shares of INTC avr 522,25, Prohits are unlimited, but the risk is

substantial—the stock can go to zero. Herein lies the trade-off. The
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Figure 1.2 Long INTC Call vs. Long INTC Stock

long call has unlimired proft porential wich limired risk. Whenever
an option is purchased, the most that can be lost is the premium
paid for the option. But the beneht of reduced risk comes at a cost.
[t the stock is above the strike at expiration, the call will always
underperform the stock by the amount of the premium.

Because of this trade-off, conservative rraders will sometimes
hLl"g." H | l:':II.I. IEitI:'IL'T tI:'I'dn t]:'lL" -il'.‘.'itili'lll:j':'llll_"ll Etl'.'lll:k Eind SOHMLEEITLeS I'.'fll.l'!r' t]:“.'
stock rather than the call. Buying a call can be considered more
conservative when the volarility of the stock is expected ro rise.
Traders are willing to risk a comparatively small premiom when a
large price decline is feared possible. Instead, in an inreresc-bearing
"."l.."II'I i.I:].L‘l T.]:H."}’ hq'lII'.‘-'l.]l' l'.l"lL' ':':Il.']itlll tlfl.iit 1|-"r'|'.'|'l.'|].IJ ul:h-.:rwi:it ]:l-il"r'L' ].']L“L‘n
used to purchase the stock, The cost of this protection is acceptable
to the trader if high-enough price advances are anticipated. In terms
of percentage, much higher returns and losses are possible with the
long call. If the stock is trading ar 527 at expiration, as the trader in
this example expected, the trader reaps a 429 percent profir on the
$0.85 investment ([$27 = 23.35]/%0.85). If INTC is below the strike
price at expiration, the trader loses 100 percent.

This makes call buying an excellent speculative alternative. Those
willing to accept bigger risk can further increase returns by purchasing
maore calls, In this example, around 26 INTC calls—representing the

13
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rights on 2,600 shares—can be purchased at $0.85 tor the cost of
100 shares at $22.25. This is the kind of leverage that allows for
either a lower cash outlay than buying the stock—reducing risk—or
the same cash outlay as buying the stock but with much greater
creating risk in pursuit of higher returns.

EXPOSULe

SELL CALL

Selling a call creaves the obligation o sell the stock ar the strike
price. Why is a trader willing to accept this obligation? The answer
is option premium. I the position 15 held until expiration withour
gerring assigned, the entire premium represents a proht for the
trader. If assignment occurs, the trader will be obliged ro sell stock
at the srrike price. [f the rrader does not have a long position in the
underlying stock {a naked call), a short stock position will be cre-
ated. Orherwise, if stock is owned (a covered call) thar stock is sold.
Whether the trader has a profit or a loss depends on the movement
of the stock price and how the short call position was construcred.

Consider a naked eall example.

Sell 1 TGT 2-month 60 call at 1.45

In this example, Target Corporation (TGT) is trading ar $58.42. A
trader, Sam, believes TGT will continue to be trading below $60 two
maonths from now. Sam sells 1 TGT Z-month 60 call at 1.45, opening
a shore position in that series. FIGURE 1.3 will help explain the ex-
pected payout of this naked call position if it is held until expiration.

It TGT is trading below the exercise price of 60, the call will
expire worthless. Sam keeps the 1.45 premium, and the obligation to
sell the stock ceases to exist, If TGT is trading above the strike price,
the call will be in-the-money. The higher the stock is above the
strike price, the more intrinsic value the call will have. As a seller,
Sam wants the call to have little or no intrinsic value at expiration.
If the stock is below the break-even price av expiration, Sam will
have a proht. Here, the break-even price is $61.45—the strike price
Phl!‘i- ['hE EHI.I. PrEmile. !a'Lh[_]".-’E '_'I'li'_' I'J'l'l:"Ei]C-'i‘.""l.?En., S':EIITL h'rl!'i | I.(_'I!'i-!i- Si]'lCE
stock prices can rise wo infinity (although, for the record, | have never
seen this happen), the naked call position has unlimited risk of loss.

Because a short stock position mav be created, a naked call posi-
tion must be done in a margin account. For retail traders, many
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Figure 1.3 Naked TGT Call

brokerage hirms require different levels of approval lor different types
of option strategies. Because the naked call position has unlimited
risk, establishing it will generally require the highest level of
approval—and a high margin requirement.

Another tacrical consideration is whar Sam’s objective was
"n-‘.?].'ll_"l.'] If'.ll: L'TH'C['L"{:I TI'lL‘ TTH[_IL'“. H]‘:- EI'JI:II. WS T FITI:'.Iﬁr F]'UI.'EI T].'ll: ."iTI:'I-I:l{ ].'ll:"
ing helow 60 during this two-month period—not o short the stock.
Because equity options are American exercise and can be exercised
assigned anytime from the moment the call is sold until expiration,
a short stock position cannot always be avoided. If assigned, the
short stock position will extend Sam's period of risk—because stock
doesn't expire. Here, he will pay one commission shorting the stock
when assignment occurs and one more when he buys back the
l.ll-.l"ﬂ.?EiI'I.l'L"{:I. F'I:].‘i-'iti.i':l]"l. MEiIl'f l'ri:li:I.L']'hi Ehl]l'.'.IHL‘ by CI.I;'I'HL' T.]:'I.C I'l-i'll{l:ii 'i'_":'i“.
position before expiration rather than risk assipnment,

[t is important to understand the fundamental difference be-
tween buying calls and selling calls. Buying a call option offers lim-
ited risk and unlimited reward. Selling a naked call option, on the
other hand, has limired reward—the call premium—and unlimited
risk. This naked call position is not so much bearish as not bullish. [f
Sam thought the stock was going to zero, he would have chosen a
different strategy.
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MNow C{JIlﬁjL]CF il CI.ZI".-'LTL'd E:Ei“ L‘}{':l['[lpli_‘.

Buy 100 shares TGT at $58.42
Sell 1 TGT 2-month 60 call at 1.45

Unlimited and visk are two words that don't sit well together with
many traders. For that reason, traders often prefer to sell calls as parr
of a spread. Bur since spreads are strategies that involve mulriple
components, they have ditferent risk characteristics from an outright
option. Perhaps the most commonly used call-selling spread straregy
is the covered call (somerimes called a covered write or a buy-write),
While selling a call naked is a way to rake advantage of a “not bull-
ish" forecast, the covered call achieves a different ser of objectives.
Adrer studying Target Corporation, another trader, [sabel, has a
neutral toslightly bullish forecast. With TOT at $58.42, she believes
the stock will be range-bound between $57 and $61.50 over the
next two months, [sabel buys 100 shares of TGT ar 358,42 and sells
| TGT 2-month 60 call ar 1.45. The implications for the covered-
call strategy are twofold: Isabel must be conrent to own the stock ar
current ]E"H‘.‘ |.!'i.| 'rl'l'l[_l—."'-i'l'l-l:-E' .‘i-I'I".'.' ‘:il:'.ild TI'IE Tlg]‘l[ Tt ].'ll._l'f tlf'lt' .“itﬂ’:k af El[::ll::',
tl:'li:ll' i..‘i-1 | G‘D L":i“., o ':Illli'l't]:'lli."'l' ]:'l‘i:lTl"!r'—El"lL‘ mMust hli." ‘l.‘r'i]].i.'['lg iy E‘L"I.]. thﬁ_'
stock if the price rises to or through $60 per share. FIGURE 1.4 shows
how this covered call performs if it is held unril the call expires.

]
Profit
Maxirmium
S profit 3.03
0 = TGT al explration
Coverad call outperforms
ks
s by 1.45
&
Loss
y

Figure 1.4 TGT Coverad Call
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The solid kinked line represents the covered eall position, and
the straight dotted line represents owning the stock outright, At the
expiration of the call option, if TGT is trading below $60 per
share—the strike price—the call expires and lsabel is left with a
long position of 100 shares plus $1.45 per share of expired-option
premium. Below the strike, the buy-write always outperforms simply
owning the stock by the amount of the premium. The call premium
provides limited downside protection; the stock lsabel cwns can de-
cline $1.45 in value to $56.97 before the trade is a loser. In the un-
likely event the stock collapses and becomes worthless, this limited
downside prorection is not so comforting. Ultimately, [sabel has
$356.97 per share at risk.

The trade-off comes if TGT is above $60 at expiration. Here,
assipnment will likely occur, in which case the stock will be sold.
The call can be assigned before expiration, too, causing the stock ro
he called away early. Because the covered call involves this obliga-
tion to sell the stock ar the strike price, upside porential is limired.
[ this case, [sabel’s profir porential is $3.03. The stock can rise from
$58.42 to $60—a $1.58 profit—plus $1.45 of option premium.

[sabel does not want the stock to decline too much. Below
$56.97, the trade is a loser. f the stock rises too much the stock is
sold premarurely and upside opportunicy is lost. Limited reward and
unlimired risk. (Technically the risk s not unlimited—rhe stock
cant only go to zero, But if the stock drops from 558,42 to zero in a
short time, the risk will certainly feel unlimited.} The covered call
strategy is for a neutral to moderately bullish outlook.

SELL PUT

Selling a put has many similarities to the covered call strategy. We'll

discuss the two positions and highlight the hikenesses. Chaprer 6

will detail the nurs and bolts of why these similarities exist.
Consider an example of selling a put.

Sell 1 BA 55-day 85 put at 1.20

[n this example, wrader Sam is neurral o moderately bullish on
Boeing {BA) over the next two months. He is not bullish enough o
buy BA at the current marker price of 5389.77 per share. Bur it the
shares dropped helow $85, he'd gladly scoop some up. Sam sells

17
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Figure 1.5 BA Short Put

1 BA 55-day 85 put at 1.20. The at-expiration diagram in FIGURE 1.5
shows the P& (L) of this rrade if it is held until expirarion.

At the expiration of this option, if BA is above 383, the pur
expires and Sam retains the premium of $1.20. The obligation to
buy stock expires with the oprion. Below the strike, put owners will
ke inclined to exercise their oprion to sell the stock at $85. There-
tore, those shore the put, as Sam is in this example, can expect
assignment. The break-even price for the position is $83.80, That is
the strike price minus the option premium. It assigned, this is the
effective purchase price of the srock. The obligation to buy ar 385 is
tulalled, but the $1.20 premium collected makes the purchase
effectively $83.80. Here, again, there is limired proht opportunity
($1.20 if the stock is above the strike price) and seemingly unlim-
ited risk (the risk of porential stock ownership ar $83.80) if BA s
below the strike price.

Why would a trader short a pur and willingly assume this sub-
stantial risk with comparatively limited reward? There are a number
of motivations that may warrant the short put strategy. In this ex-
ample, Sam had the twin goals of profiting from a neutral to moder-
ately bullish outlook on BA and buying it if it rraded below 585,
The short put helps him achieve both objectives.

Much like the covered call, if the stock is above the strike, he
reaches his maximum profit potential, in this case 1.20. And if it's
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assignment. Here, a strike price that is lower than the current stock
level is used. The stock needs to decline in order for Sam to get as-
signed and become long the stock. With this strategy, he was able to
establish a target price at which he would buy the stock. Why nor
use a limit order! It the put is assigned, the effective purchase price
is 383,80 even if the stock price is above this price. If the put is nor
assigned, the premium is kept.

A consideration every trader must make before entering the short
put position is how the purchase of the stock will be hnanced in the
event the put is assigned. Traders hoping to acquire the stock will
aften hold enough cash in their trading account o secure the pur-
chase of the stock. This is called a cash-secured put. In this example,
Sam would hold $8.380 in his account in addition to the $120 of
option premium received. This atfords him enough free capital o fund
the $3,500 purchase of stock the short put dictates. More speculative
traders may be willing to buy the stock on margin, in which case the
trader will likely need around 30 percent of the stock’s value,

=ome traders sell puts withour the intent of ever owning the
stock. They hope to proft from a low volatility environment. Just as
the short call is a nor-bullish stance on the underlying, the short pur
is a not-bearish play. As long as the underlying is above the strike
price at expirarion, the option premium is all profit. The trader must
acrively manage the position for fear of being assigned. Buying the
put back to close the position eliminares the risk of assipnment.

BUY PUT

Buying a pur gives the holder the righr to sell stock at the strike price.
D{: COMUTSE, '[.'?thbi CHD hL‘ d ]:lll]'l U{- il I:'H.:I:it li'l'l'- dtﬁﬁ:rcﬂt EI.'JIL'i.ldE-, L'?th thi:E
chaprer discusses the two most basic and common put-buying strate-
gies: the long pur and the protective put. The long put is a way to
speculate on a bearish move in the underlying security, and the protec-
tive put is a way to protect a long position in the underlying security.

Consider a long put example.

Buy 1 SPY Bd-day 138 put at 2.30

[n this example, the Spiders have had a good run up w 140.35.
Trader Isabel is looking for a 10 percent correction in SPY during
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Figure 1.6 SPY Long Put

the next three manths. She buys 1 SPY 84-day 139 pur at 2.30. This
put gives her the right to sell 100 shares of SPY ar $139 per share.
FIGURE 1.6 shows lsabel’s P& (L) if the put is held until expiration.

It SPY is above the strike price of 139 ar expiration, the put will
expire and the entire premium of 230 will be lost. It SPY is below
the strike price at expiration, the put will have value, It can be ex-
ercised, erearing a short position in the Spiders at an effective price
of $136.70 per share. This price is found by subtracting the premium
paid, 2.30, from the strike price, 139. This is the point at which the
position breaks even. If SPY is below $136.70 at expiration, Isabel
has a profit. Profits will increase on a rick-tor-tick basis, with down-
ward movements in SPY up to zero. The long put has limited risk
and substantial reward potential.

An alternartive for lsabel is to short the ETF at the current price
of $140.35. But a short position in the underlying may not be as at-
tractive to her as a long put. The margin requirements for shore
stock are significantly higher than for a long put. Put buyers must
post only the premium of the put—that is the most that can be lost,
after all.

The margin requirement for short stock reflects unlimited loss
potential. Margin requirements aside, risk is a very real considera-
tion for a trader deciding between shorting stock and buving a put,
If the trader expects high volatility, she may be more inclined to
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limit her upside risk while leveraging her downside profit porential
by buying a put. In general, readers buy options when they expect
volatility to increase and sell them when they expect velatility ro
I‘JL"I:IL'HSL'. Tl:lli.:i ‘k‘r'i].]. bﬁ: A CONTITIO tl:']l..'l'['l'.." t]:'lT[]ng]:'lﬂl.lt [Iliﬁ L"'[]l:ll:':..

Consider an example of a situation in which volatilicy is expected
Lo Increase.

Own 100 shares SPY at 140.35
Buy 1 SPY B4-day 139 put at 2,30

Although [sabel bought a put because she was bearish on the Spiders,
a different trader, Kathleen, may buy a put for a different reason.
she's bullish., In this example, Kathleen has owned 100 shares of
Spiders for some time. SPY is currently at $140.35, She is bullish on
T]'lt' 'I'.I'I':irklf'[' ].'ll._ll' I.'I':I.‘i- CONCEIM S 'rlh[_'lLll' "l.-'[_]]'rl['il.i.['"i.? wer T]'ll:'“ next two Or
three months, She wants o protect her investment. Karhleen buys
1 5PY 84-day 139 put ar 2.30, This is called a protective put, (It
Karhleen boughe the shares of SPY and the put ar the same rime, as
a spread, the position would be called a married pur}).

Kathleen is buying the right to sell the shares she owns ar 5139,
Effectively, it is an insurance policy on this asset. FIGURE 1.7 shows
the risk profile of this new position.
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Figure 1.7  SPY Protective Put
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The solid kinked line is the protective put and the dotted line
is the outright position in SPY. The most Kathleen stands to lose
with the protective put is $3.65 per share. SPY can decline from
S140.35 to $139, creating a loss of $1.35, plus the $2.30 premium
spent on the put. On the upside, this insurance must be recouped to
justify its expense. The break-even point is $142.65.

This position implies thar Kathleen is still bullish on the Spiders.
When traders believe a stock or ETF is going o decline, they sell
the shares. Instead, Kathleen sacrifices 1.6 percent of her invest-
ment up front by purchasing the put for $2.30. She defers the sale of
SPY uncil the period of perceived risk ends. Her motivarion is not
to sell the ETF; it is to hedee volatility

Chice the anticipated volatility is no longer a concern, Kathleen
has a choice to make. She can ler the option run its course, holding
it until it either expires or is an exercise. Or she can sell the oprion,
If the option is out-of-the-money, it may have residual time value
that can be recouped. If it is in-the-money, it will have intrinsic
value and maybe rime value as well. In this situarion, Kathleen can
look ar this spread as two trades—one that has declined in price, the
SPY shares, and one that has risen in price, the put. Losses on the
ETF shares are to some degree offset by gains on the put. Whar is
important to Kachleen is exaccly what thar degree is.

MEASURING INCREMENTAL CHANGES IN FACTORS
AFFECTING OPTION PRICES

Drawing at-expiration diagrams is very helpful in learning how a
particular option strategy works, They show what the option's price
will ultimartely be ar various prices of the underlying. There is, how-
ever, a caveat when using at-expiration diagrams. According to the
Orprions Industry Council, in 2007 around 55 percent of all options
were closed before expiration. Traders not planning to hold an
aption until it expires need to have a way o develop reasonable
expectations as to what the option’s price will be given changes that
can occur in factors affecting the oprion’s price. The tool option

traders use to aid them in this process is option greeks.
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[M LATE 2000, just in time for the Christmas shopping season, Sony
released the PlayStation 3 (PS3). Ir was such a hot item thar people
stood in line for hours

5]]'[1._1 in SOIMNE CHSES d:-l'ff'i—['[_'.l ]'II':" A0 thE
j:l['.‘i-l' Loy OWL One. Thl:'“ }'rn:uhlt'm Wils Th'rl[' LAY sTOTES C-I.:I'Lll.dl'l.[ ‘;'i['i'.IC]{
enough of the compurer enterrainment systems o meet the demand
on the dav they were released. To keep the peace, some stores gave
out tickers thar gave the holders the right to buy a game system. For
some of the more entrepreneurial P53 enthusiases, this was an op-
portunity. Some gamers sold their vight to buy the PS3. The tickers
T.]:'ll.."['[]HL‘I."-"L'.‘!i I'.I.':HJ. "."i:lllll_“'. Wh:tt B l'.]"I.L"EL' l'jClCL‘t'.“i TE].'.IFI.::iL'“I“'.i.I'I.E tI:'IC
right to buy the PlayStation 3 value! The same two things that give
everything value: supply and demand.

Price vs. Value: How Traders Use
Option-Pricing Models
Like the P53 ricker, the right to buy or sell an underlying security—
that is, an option—has value because of supply and demand. There
arc several variables in an option contract, however, thar can influ-
ence a trader’s willingness to demand or supply an option at a given
price. For example, a rrader would rather own—that is, there would
he higher demand for—an option that has more time until expira-
tion than a shorter-dated option, all else held constant. And a crader
would rather own a call with a lower serike than a higher seeike, all
else kept constant, because it represents the right to buy at a lower
price.

Several elements coneribute to the value of an option. It ook
academics many years to higure our exactly what those elements are.

=
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Fischer Black and Myron Scholes together pioneered research in
this area at the University of Chicago. Ultimately, their work led to
a Nobel Prize for Myron Scholes. Fischer Black died before he could
]:-‘L' I:'I[]Ilﬂ]'ﬁ.'ll.

In 1973, Black and Scholes published a paper, called “The Pric-
ing of Options and Corporate Liabilities” in the Jourmal of Polinical
Economy, that introduced the Black-Scholes option-pricing model
to the world. The Black-Scholes model values European call op-
tions on nondividend-paying stocks. Here, tor the first time, was a
widely accepted model illustrating what goes into the pricing of an
option, Oprion prices were no longer wild guesswork, They could
now be rationalized. Soon additional models and alterations to
the Black-Scholes model were developed for options on indexes,
dividend-paving stocks, bonds, commaodities, and other optionable
instruments. All the option-pricing models commonly in use today
have slightly different means bur achieve the same end: the oprion’s
theoretical value. For American-exercise EQUITY OPLIONS, $IX INPULS
are entered into any option-pricing model to generare a theorerical
value: stock price, strike price, time until expiration, interest rate,
dividends, and volatility.

TI:'IL'UT'L‘ti.Eq'lI. ".-'i:lllli_‘—".'r'hﬂt il C-I.]DCL'FIt! .la!:. l'ri:li.:I.L'T FII.'I.]EE s1% num I.'-‘Cl'.‘i-
into a pricing model, and it tells him whar the oprion is worth,
right? Well, not exactly, An optrion is worth whar the marker bears,
Economists call this price discovery, The price of an option is deter-
mined by the forces of supply and demand working in a free and
CPET '[I:I':i]'l!:ﬂl'. Hl:'rl_‘jl'l ].i.l_'H l'l"lE_' di{:[:trc:ncc: hﬁ."rﬁ’ﬂ'ﬁfn FITi.L'L' ilT'I{J. I'|-"q'l||.].'L‘.
Price can be observed rather easily from any source that offers op-
tion quotes {online, vour broker, quote vendors, and so on}. Value is
caleulated by a pricing model. But in practice, the theoretical value
is really not an output at all. The trader sets the theoretical value to
fall between the hid and the offer of the option by adjusting the in-
puts to the model. Professional traders often refer to the theoretical
value as the fair value of the option. At this point, please note the
absence of the mathematical tormula for the Black-Scholes model
(or any other pricing model, for that mareer). Although the founda-
tion of rrading option greeks is mathematical, this book will keep
the math to a minimum—which is still quire a bit. The focus of this
book 1s on practical applications, not academic theory, It's abour
learning to drive the car, not mastering its engineering.
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The trader has an equation with six inputs equaling one known
output. What good is this equation? An oprion-pricing model helps
a trader understand how market forces affect the value of an option.
Five of the six inputs are dynamic; the only constant is the strike
price of the option in question. If the price of the option changes,
it's because one or more of the five variable inputs has changed.
These variables are independent of each other, but they can change
in harmony, having either a cumulative or net elfect on the option's
value. An option trader needs to be concerned with the relationship
of these variables {(price, time, volatlity, interest). This multi-
dimensional view of asser pricing is unique to option traders,

Delta

The five higures commonly used by option traders are represented hy
Cireek lerters: delra, gamma, thera, vega, tho. The hgures are re-
ferred to as oprion greeks. Vega, of course, is not an acrual lerrer of
the greek alphabet, bur in the options vernacular, it is considered
one of the greeks.

The greeks are a product of an oprion-pricing model, and each
ereek letrer represents a specific sensitivity to influences on the op-
T.i.l:'II'lrE ".?il].lll_". Ti:l 'I.]IH.:I.L'TEtEiIH:I. L'E]l'lCL'I.'.ll'ﬁ TCFITL‘EL'I'I.I.'L"E] h'!r' l'l'.l.L'EE_' :FI.":-’L‘ ﬁ.g*‘
ures, we'll start with delea, which is defined in four ways:

1. The rate of change of an option value relative to a change in the
underlying stock price

2. The derivative of the graph of an option value in relation to the
stock price

3. The equivalent of underlyving shares represented by an option
posItion

4. The estimate of the likelihood of an option expiring in-the-
money’

Definition one. Delta (A) 1s the rate of change of an option’s
value relative to a change in the price of the underlying security. A
trader who is bullish on a particular stock may choose to buy a call
instead of buying rthe underlying security. If the price of the stock
rises by $1, the trader would expect to profit on the call—but by
how much! To answer thar question, the rrader must consider the
delra of the oprion.
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Delta is stated as a percent. If an option has a 50 delea, its price
will change by 50 percent of the change of the underlying seock
price. Delta 15 generally writren as either a whaole number, withour
the percentage sign, or as a decimal. So ifan option has a 50 percent
delta, this will be indicared as 0.50, or 50, For the most part, we'll
use the former convention in our discussion.

Because calls have a positive correlation with the underlying,
they have positive delrtas, Their value increases when the stock price
increases and vice versa. Here is a simplified example of the effect of
delta on an option:

Stock price $60 = 561
Call value 3.00 —— 0.50 delta ——— 3.50

Consider a $60 stock with a call oprion that has a 0.50 delea and
is trading for 3.00. Considering only the delra, if the stock price in-
creases by $1.00, the theoretical value of the call will rise by 0.50,
That’s 50 percent of the stock price change. The new call value will
be 3.30. If the stock price decreases by $1.00, the 0.50 delra will
cause the call to decrease in value by 0.50, from 3.00 to 2.50.

Puts have a negative correlation to the underlying. Pur values
decrease when the stock price rises and vice versa. Purs, therefore,
have negartive deltas. Here is a simplified example of the delra effect
on a —0.40-delta put:

Stock price $60 w 361
Putvalue 2.25 = —0.40 delta = 1.85

Avs the stock rises from $60 to $61, the delta of —0.40 causes the put
value to go from $2.25 ro $1.85. The put decreases by 40 percent of
the stock price increase. If the stock price instead declined by $1.00,
the put value would increase by 3040, ro $2.45.

Unforrunarely, real life is a bit more complicated than the sim-
plified examples of delta used here. In reality, the value of both the
call and the put will likely be higher with the stock at $61 than was
shown in these examples. We'll expand on this concept later when
we tackle the topic of gamma.

Definition two. Delra can also be deseribed another way.
FIGURE 2.1 shows the value of a 3-monch call oprion ar a variable
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Call walug

Stock price

Figure 2.1 Call Value Compared with Stock Price

stock price. As the stock price rises, the call is worth more; as the
stock price declines, the call value moves toward zero. Mathemari-
cally, for any given point on the graph, the derivative will show the
rate of change of the oprion price. The delta is the first derivative of
the graph of the aption price relative to the stock price.

Definition three. In rerms of absolute value (meaning thar plus
and minus signs are ignored), the delra of an oprion is berween 1.00
and . [ts price can change in tandem with the stock, 1.00 delta, or
it can not L'I.'!i:ll'lgﬁ_' ik i:II.I. ol l'l"lli_' 5['1.]:_']5: [TV 5, D l'.]li_'].tﬂ. E'}’ l'.:IL'ﬁ.'['.I i.ti.".‘.'I'l1
stock hasa 1.00 delta—icis the underlying securicy. A 51 rise in the
stock yields a $100 profit on a round lor of 100 shares. A call with a
0.60 delta rises by 50,60 with a $1 increase in the stock. The owner
of a call representing 100 shares earns $60 for a $1 increase in the
underlying. [t's as if the call owner in this example is long 60 shares
af the underlying stock. The delea 15 the option’s equivalent of a
position in the underlying shares.

A trader who buys 5 043 -dela calls has a position that is effec-
tively long 215 shares—thats 5 contraces times 0.43 delras times
100 shares. In option lingo, the trader is long 215 delras. Likewise,
if the trader were short 5 0.43-delea calls, the trader would be shore
215 deltas.

The same principles apply to puts. Being long 10 0.59-delta puts
makes the trader short a total of 590 deltas, a position that peofits or
loses like being shore 590 shares of the underlying stock. If the trader
were short 10 0.59-delta puts, the trader would theoretically make
$590if the stock dropped $1 and lose $390 if the stock rose by $1—
just like being long 590 shares.
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Definition four. The tnal definition of delta is considered the
trader’s defnition, because it's mathematically imprecise but is used
nonetheless as a general rule of thumb by oprion traders. A rrader
would say the delta is a statistical approximation of the likelihood of
the option expiring in-the-money. An option with a 0.75 delta would
have a 75 percent chance of being in-the-money at expiration under
this definition. An option with a 0.20 delta would be thought of
having a 20 percent chance of expiring in-the-money.

DYNAMIC INPUTS

Oprion delras are nor constants. They are calculated from the
dynamic inputs of the pricing model—stock price, time to expira-
tion, volacilivy, and so on, When these variables change, the changes
affect the delra. These changes can be mathemarically quanrified.
Instead of explaining the underlying math, we’'ll consider the effects
from a more qualitative and practical perspective,

Considering these definitions, a few ohservations can be made
abour option delras. First, call and put delras are closely relared.
FIGURE 2.2 is a partial option chain of 70-day calls and purs in Ram-
bus Incorporated (RMBS). The stock was trading at $21.30 when
this table was created. In Figure 2.2, the 20 calls have a 0.66 delra.

Nortice the deltas of the put-call pairs in this igure. Asa peneral
rule, the absolute value of the call delta plus the absolute value of
the put delta add up to close to 1.00. The reason tor this has to do
with a mathemarical relationship called put-call parity, which is
briefly discussed later in this chapter and described in detail in
Chapter 6. But with equiry options, the pur-call pair seldom adds up
to exactly 1.00.

Figure 2.2 RBMBS Option Chain with Deltas

Call Market Call Delta Strike Put Market Put Delta
4.80-5.00 0.81 17.5 0.90-1.00 0.1
3.30-3.50 0.68 20 1.90-2.00 -0.34
2.35-2.40 0.49 22.5 3.20-3.40 -0.51
1.55-1.60 0.34 29 5.00-5.10 —0.67
0.70-0.80 0.14 30 9.10-9.30 0.88

RKBS Stock Prce = 21.30
Tl Dragys WUndil Expiration
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Sometimes the difference s simply due to rounding. But some-
times there are other reasons. For example, the 30-strike calls and
puts in Figure 2.2 have deltas of 0.14 and —0.89, respectively. The
absolute values of the deltas add up ro 1.03. Because of the possibil-
ity of early exercise of American options, the put delra is a bit higher
than the call delta would imply. The put begins to act more like
short stock. Often dividend-paying stocks will have higher delras
on some in-the-money calls, As the ex-dividend date—rthe date the
stock begins trading without the dividend—approaches, an in-the-
money call can become more apt to be exercised, because traders
will want to own stock to capture the dividend. The call begins o
dCC more ]I]{E ]-I._'.Inﬂ 5[-[_!(:]{;

MONEYNESS AND DELTA

The nexr observation is the effect of moneyness on the option’s
delra. Moneyness describes the degree to which the oprion is in- or
out-of-the-money. As a general rule, options that are in-the-money
(ITM} have deltas greater than 0.50. Options that are our-of-the-
money (OTM) have deleas less than 0.50. Finally, options thar are
at-the-money (ATM) have delras that are about 0.50. The more in-
the-money the option is, the closer o 1.00 the delra is. The more
out-of-the-money, the closer the delta is ro Q.

[t may be intuitive to think that if ATM options have deltas
around 50 then an option exactly at-the-money will have equal put
and call delras in terms of absolure value. This, however, is not al-
ways the case.

In fact, the more time until expiration, the more disparate the
ATM call and put theoretical values and the deltas may be. Typi-
cally, the call has a higher theoretical value and delta than the put
when they are both right at-the-money, One reason for this is the
interest rate. The more time until expiration, the more effect the
interest rate will have, and, therefore, the higher the call’s theoreti-
cal and delta will be relative to the put.

EFFECT OF TIME ON DELTA

[n a close conrest, the last few minures of a football game are often
the most exciting—not because the players run faster or knock
heads harder bur because one serategic element of the game becomes
more and maore important: time, The ream that's in the lead wants

29



3 The Basics of Option Greeks

Figure 2.3 Estimated Dela of 50-Sirike Call—Impact of Time

1 Baenih 2 Months | 3 Moniha | 4 Montha | 5 Months | 8 Moentha | 7 Months
Etock At to tam o o o ta to
Price Expiration | Expiration | Expirstion | Expiration | Expiration | Expiration | Expiration | Explraticn
T2 4] n 0,065 .1 016G .20 023 0,26
B #] (] 014 0.20 0.25 028 0231 0.34
$46 4] 14 0.25 0.31 0.5 038 0.40 Q.42
T8 ] .32 .40 .43 (.46 (.48 .44 a.50
%50 0.30 0.53 0.35 0.56 0.5f .55 .58 0,58
Ih2 100 073 0.67 C.G7 0.&7 053 0.66 .56
Hod 1.00 0.er 0.80 () 0.75 .74 n.7a 073
356 1.00 0.895 0,85 0.85 .52 (0,80 0.rg 0,78
358 1.00 n.oa 0,54 0.a0 0.56 0,85 0.86 PR

the game clock o run down with no interruption to solidify irs
position. The team that's losing uses its precious time-outs strategi-
cally. The more playing rime left, the less certain defear is for the
losing rean.

Although mathematically imprecise, the trader’s definition can
help us gain insight into how time affecrs oprion deltas, The more
time lett until an option’s expiration, the less certain it is whether
the option will be ITM or OTM at expiration. The deltas of both the
ITM and the OTM options reflect thar uncertainty. The more rime
letr in the life of the option, the closer the delras tend to gravitate
to 0.50. A 0.50 delra represents the greatest level of uncertainty—a
coin toss, FIGURE 2.3 shows the delras of a hypothetical equity call
with a strike price of 50 at various stock prices with different times
Ul1tj1 C‘K[.“i.rilti.ﬂﬂ. J'd'L“ Htj:'l'.."[' FJEi]":iI'['l'.."t'.."l'-E- I I"I.L'l'll Constant.

As shown in Figure 2.3, the more time until expiration, the
closer [ITMs and OTMs move to 0.50. At expiration, of course, the
option is either a 100 delta or a O delea; it’s either stock or not.

EFFECT OF VOLATILITY ON DELTA

The level of volatility affects option deltas as well. We'll discuss
volarility in more detail in future chapters, but its important to ad-
dress it here as it relates to the concept of delta. FIGURE 2.4 shows
how changing the volatlity percentage (explained further in Chap-
ter 3}, as opposed to the time to expiration, atfects option deltas. In
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Figure 2.4 Estimated Delta of 580-Sirike Call—Impact of Volatility

:'U:: 10%: Vol 169 Vol | 20% Vol | 28% Vol | 30 Vol | 38% Vol | 40% Vol | 46% Yal
B2 ] 0.4z 0.06 o 016 021 0.25 0.30
Bdd .01 0.0y 0.14 0,20 0.25 0,29 032 0.35
$48 Q.08 0.18 0.26 Q.31 0.35 0,345 .40 D42
$uB 0.28 0.36 0.40 043 .45 .47 Q.45 0.5
250 0,58 0.56 0.56 0,58 0.56 0,58 0.55 0.56
52 0.84 0.75 0.70 .87 0.66 .84 084 0635
B84 0.5 0.&8 n.e2 avr 074 nrz 0.0 0.80
56 050 0.6 0.89 0B85 0.81 078 076 0,74
£58 1.00 0.58 0.84 0,20 0.87 .83 .81 n.ra

this table, the delta of a call with ninery-one days until expiration is
studied.

Naotice the effect that volatility has on the deltas of this option
with rhe underlying stock ar various prices. In this table, ar a low
volatility with the call deep in- or our-of-the-money, the delra is
very large or very small, respectively. At 10 percent volatility with
the stock at $38 a share, the delta is 1.00. Ar that same volatilivy
level with the stock at $42 a share, the delta is 0.

Bur at higher volatilivy levels, the deltas change. Wirh the stock
ar $58, a 45 percent volatility gives the 50-strike call a 0.79 delta—
much smaller than it was at the low volatility level. With the stock at
$42, a 45 percent volatility returns a 0.30 delea for the call. Gener-
ally speaking, in-the-money oprion deltas are smaller given a higher
volatility assumption, and out-of-the-money option delras are hig-
eer with a higher volatility,

EFFECT OF STOCK PRICE ON DELTA
An option that is $5 in-the-money on a $20 stock will have a higher
delta than an option that is $5 in-the-money on a $200 stock. Pro-
portionately, the former is more in-the-money. Comparing two op-
tions that are in-the-money by the same percentage yields similar
results,

In absolute terms, as the stock price changes while the strike
price remains stahle, the option’s delta will change. This phenome-
non is measured by the option's gamma.
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Gamma

The strike price is the only constant in the pricing model. When
the stock price moves relarive to this constant, the option in
question becomes more in-the-money or out-of-the-money. This
ITEAns TI.'IE I'.{El.['q'-'l C]'l'r'll'lﬂE‘f'i- TIT'IIE'. i.}:i'.ll.'rll'lfd EI'I':!]'[!T'E 1% mEEi."'-LlrE'd 1'!"!'.' ['hE
option's gamma, sometimes called curvature.

Gamma (I') is the rarte of change of an oprion’s delta given a
change in the price of the underlying security. Gamma is conven-
tionally stared in rerms of deleas per dollar move. The simplified
examples above under Definition One of delta used to describe the
ettect of delta had one importane picce of the puzzle missing: gamma,
As the stock price moved higher in those examples, the call delta
would not remain constant. It would change due to the effect of
EreA TN . TI:'.IL' [:I:]].J.I:]\:'l."i.'[']g L"."{':II'['I.FIL" ﬁl.-.l[:l'l.:'l-’.‘i ]:'lﬂ“" tI:'.IL' lj.'L‘I.I.'il ‘l.'r'l;'I'L'I].I‘J 'CII'!H“!_-:'.L'
given a 0.04 gamma attributed to the call oprion.

Stock Price $60 » $61 » 362
Call Delta 0.50 —= 0.04 gamma —= .54 —= .04 gamma —= 0.58

The call in this example starts as a 0.50-delwa option. When the
stock price increases by $1, the delta increases by the amount of the
gamma. In this example, delta increases from 0.50 to 0.54, adding
0.04 delras, As the stock price continues ro rise, the delta continues
to move higher. At 362, the call’s delea is 0.58.

This increase in delta will affect the value of the call. When the
stock price first begins to rise from $60, the option value is increas-
ing at a rate of 50 percent, the calls delta at that stock price. But by
the time the stock 1s ar $61, the oprion value is increasing at a rate
ot 54 percent of the stock price. To estimate the theoretical value of
the call ar $61, we must frst estimate the average change in the
delta berween $60 and $61. The average delta between $60 and $61
is roughly 0.52. It’s dithcult to calculate the average delta exactly
because pamma is not constant; this is discussed in more derail later
in the chapter. A more realistic example of call values in relation to
the stock price would be as tollows:

Stock Price $60 = 61 » 362
Call Delta 0.50 — 0.04 gamma —» 0.54 — 0.04 gamma —» 0.58
Call Value 3.00 — {Avg A = .52) — 3.52 —» (Avg A = .56) —» 4.08
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about equal to the average delea value between the two stock prices,
[t the stock were to decline, the delta would per smaller ar a decreas-
g rate.

Stock Price $80 » 3259 » 558
Call Delta 0.50 —» 0.04 gamma = 0.46 — = 0.04 gamma = 0.42
Call Value 3.00 —» (Avg A =~ 0.48) —» 2.52 —» (Avg A =~ 0.44) — 2.08

As the stock price declines from $60 to 339, the option delea
decreases from .50 to 0,46, There is an average delta of abour 0.48
hetween the two stock prices. At $59 the new theoretical value of
the call is 2.52. The gamma continues o affect the oprion’s delea
and thereby its theorerical value as the stock continues its decline
to $58 and beyond.

Purts work the same way, but because they have a negative delra,
when there is a positive stock-price movement the gamma makes
the put delra less negative, moving closer to 0. The following exam-
ple clarifies this,

Stock Price 360 = 551 = 352
Put Dalta —0.40 — 0.04 gamma —» —0.36 — 0.04 gamma —= —0.32
PutValue 225 s (AvgA=-038)— 187 = (Avgd=—-034—= 153

As the stock price rises, this put moves more and more out-of-the-
money. Its theoretical value is decreasing by the rate of the changing
delta. At 360, the delta 1s =0.40. As the stock rises to $61, the dele
changes to 0.36. The average delra during thar move is abour —0.35,
which is reflected in the change in the value of the pur.

If the stock price declines and the put moves more toward being
in-the-money, the delta becomes more negative—rthar 15, the purt
acts more like a short stock position.

Stock Price $60 » $59 = 358
Put Delta ~0.40 —= 0.04 gamma —s ~0.44 — 0.04 gamma —= —0.48
Put Value 2.25 = [Avg A = —0.42) = 267 = (Avg A = —0.46) » 3.13

Here, the put value rises by the average delra value between
each incremental change in the stock price.
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out discussing the impact on the trader’s position, When traders buy
options, they acquire positive gamma. Since gamma causes oprions
Tty g'ﬂil‘l "|-"':i].'|.'||.." dat a j'-':i‘_'a"tl;_'r rate ':'I[':I.L:l I.[]‘_'ZL' ‘l."ill.'l.'IL' At A Eil“‘l-"r'L'r rate, g':'l[ﬂlllfl':i
helps the option buyer, A trader buying one call or put in these ex-
amples would have +0.04 gamma. Buying 10 of these options would
give the trader a +0.4 gamma. When rraders sell options, gamma
works against them, The value moves toward zero av a slower rate,
When the underlving moves adversely, gamma speeds up losses.
Selling options vields a negarive pamma position. A wrader selling
one of the above calls or puts would have —0.04 gamma per option.

The effect of gamma is less sipnificant for small moves in the
underlying than it is for bigger moves. If an underlying security
moves 5, 10, or 20 points, the delta can change quite a bit, making
a big difference in the position’s P&(L). In Figure 2.1, the left side
of the diagram showed the call price not increasing ar all with ad-
vances in the stock—a 0 delra. The right side showed the option
advancing in price |-to-1 with the stock—a 1.00 delra. Berween the
two extremes, the delta changes. From this diagram another detini-
tion for gamma can be inferred: Gamma is the second derivative of
the praph of the option price relarive to the stock price. Put another
way, gamma is the first derivative of a graph of the delta relative to
the stock price. FIGURE 2.5 illustrates the delta of a call relative to
the stock price.

Not only does the delta change, but it changes at a changing
rate. Gamma s not constant. Moneyness, time to expiration, and
volatility each have an effece on the gamma of an option,

1.00 -

Dalta

atock price

Figure 2.5 Call Delta Compared with Stock Price
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Figure 2.6 [ of QQQ Calls with QQQQG at $44

00 Call Q00 Call QO Call
Strike GaArTa Sirike Gamma Sirika Garnma

A6 0.007 43 0.O8S 1] 0.0580
ar 0013 44 0,002 51 G035
R .02 45 0.083 ) C.02%
a9 0,034 A 0,050 L] 0.0
40 0.047 a7 0.083 ) CLo%
a1 0,082 44 0073

42 0,075 44 0.061

DYNAMIC GAMMA

When options are far in-the-money or out-of-the-money, they are
either 1.00 delta or O delta. At the extremes, small changes in the
stock price will not cause the delea to change much. When an op-
tion is at-the-money, it's a different story. lts delta can change very
quickly.

e [TM and OTM options have a low gamma,
o ATM options have a relatively high gamma.

FIGURE 2.6 is an example of how moneyness translates into
garmnma on (000 calls.

Wirh QOQOQQ ar $44, 92 days unril expiration, and a constant
volatility input of 19 percent, the 36- and 54-strike calls are far
enough in- and out-of-the-money, respectively, thar if the Qs
move a small amount in either direction from the current price
of $44, the movement won't change their delras much ar all. The
chanees of their money status changing between now and expi-
ration would not be significantly different statistically given a
small stock price change. They have the smallest gammas in the
table.

The highesr gammas shown here are around the ATM strike prices.
(Note that because of factors not yet discussed, the strike that is
exactly at-the-money may not have the highest pamma. The highest
pamma is likely to occur at a slightly higher strike price.) FIGURE 2.7
shows a graph of the corresponding numbers in Figure 2.6

A decrease in the time to expiration solidifies the likelihood of
[TMs or OTMs remaining as such. But an ATM option's moneyness
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A

— Gi-clay call gammsa
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Figure 2.7

T-day call gamma
0.40 d g

— 92-day call gamma

035 -

0,30 {1

0.25 i \

0.20 f \

Samma

a.10 / \

.00 . '/' \\— L i 1 [

36 38 40 42 44 AR 48 50 52 54 56
Sirike

Figure 2.8

ar expiration remains to the very end uncertain, As expiration
draws nearer, the pamma decreases for ITMs and OTMs and
increases for the ATM sirikes. FIGURE 2.8 shows the same 92-day

QO calls plotted against 7-day QO calls. Here, the ATM gamma
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T 38% val call gamma
0.1

— 158% wol call gamma

0.0
0.08
0.07

0.0
0,08

Gamma

.04
0.05
=
002
0.m

(wln 0] | | | | | 1 1 -
3G 38 43 42 44 45 48 S0 52 54 &6

Shrike

Figure 2.9

is approaching 0.35. But the strikes below 41 and above 48 have
O ramma.

Securiries that tend ro experience bigeer price swings may
have strikes 3 dollars away-from-the-money with 7-day gammas
greater than zero. The volarility of the underlying will affect
gamma, too. FIGURE 2.9 shows the same 19 percent volarilicy
(00 calls in contrast with a graph ot the gamma if the volatilicy
is doubled.

Raising the wolatility assumprion flattens the curve, causing
[TM and OTM to have higher gamma while lowering the gamma
for ATMs,

Short-term ATM options with low volatility have the highest
gamma. Lower gamma is found in ATMs when volarilivy is higher
and it is lower for [TMs and OTMs and in longer-dared options.

Theta

Option prices can be broken down into two parts: intrinsic value
and time value. Intrinsic value is easily measurable. It is simply the
[TM part of the premium. Time value, or extrinsic value, is what’s
left over—the premium paid over parity [or the option. All else held
constant, the more time left in the life of the oprion, the more
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valuable it is—there is more time for the stock to move, And as the
uscful life of an option decreases, so does its time value,

The decline in the value of an option because of the passage of
time is called time decay, or erosion. Incremental measurements of
time decay are represented by the Greek letter thera (0). Theta
is the rate of change in an option’s price given a unit change in the
time to expiration. What exactly is the unit involved here? That
depends.

Some providers of option greeks will display thetas that repre-
sent one day's worth of rime decay. Some will show theras represent-
ing seven days of decay. In the case of a one-day thera, the hgure
Ay hE ].'H-I.“-E't{ L1 A ."'-E"n-’t"]'l-'{{q'-'l‘," “’E‘E]{ Or 411 A “’EEI{ 'EI;,'I'I_II'IT-I["Ig l:_'l]'l.l'}' hl._l.!‘ii-‘
ness days. The most common and, arguably, most useful display of
this figure is the one-day theta based on the seven-day week. There
ATE, :'Iﬁ'ET ':I]], SEVETL [_l'rl"!."."i in a “’EE‘I‘Z, E:-IEI:I d':'i"," ﬂ'f ll.i'l."]'ll.'l:l'l CRlTh SEe I (-
currence with the porential to cause a revaluarion in the stock price
(that is, news can come out on Saturday or Sunday). The one-day
thera based on a seven-day week will be wsed throughour chis

ook,

TAKING THE DAY OUT

When the number of davs to expiration used in the pricing model
declines from, say, 32 days to 31 days, the price of the option de-
CICHascs ]:-‘}' t]:'lll.' AINROLTNE E]f l'.]"lL' [I"lL'tH.. 4'1“. L'].EL' hﬁ.'].d CONsStant. EIth “"]:U."['i
is the day “taken out"! It is intuitive to think thar afeer the markert
closes, the model is changed to reflect the passing of one day's time.
But, in fact, this change is logically anticipated and may be priced
in early.

In the earlier part of the week, option prices can often be ob-
served getting cheaper relative to the stock price sometime in the
middle of the day. This is because traders will commonly take the
day out of their model during trading hours after the underlying
stabilizes following the morning business. On Fridays and somertimes
Thursdays, traders will take all or part of the weekend out. Com-
monly, by Friday afternoon rraders will be using Monday’s days to
value their options.

When option prices are seen getting cheaper on, say, a Friday,
how can one tell whether this is the effect of the marker taking the
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some degree, it doesn't matter. Remember, the model s used to re-
flect what the marker is doing, not the other way around. In many
cases, it's logical to presume that small devaluarions in option prices
intraday can be ateributed o the routine of the marker taking the
dav out.

FRIEND OR FOE?

Theta can be a good thing or a bad thing, depending on the posi-
tion. Theta hurts long option positions; whereas it helps short op-
rion positions, Take an 80-strike call with a theoretical value of 3.16
on a stock at $82 a share. The 32-dav 80 call has a thera of 0.03. 1f
a trader owned one of these calls, the tradet's position would theo-
retically lose 0.03, or $0.03, as the time until expiration changes
from 32 to 31 days. This trader has a negative theta position. A
trader short one of these calls would have an overnight theorerical
profit of $0.03 arrribured to thera. This trader would have a posi-
tive theta.

Thera aftects put rraders as well. Using all the same modeling
inputs, the 32-day 80-strike put would have a theta of 0.02. A pur
}mldur “"li'l'l.l]-l.]. l'l'.l.‘L‘[:IrL'l'jCi:II].‘r’ I.I:'l.‘il: SCI..DE- il {:I.ii}’, i:l'['.ll'.! il I.'.l'l.lT. writer 1|."r'lH'l]].I'.|
theoretically make $0.02. Long options carry with them negative
theta; short options carry positive thera.

A higher theta for the call than for the put of the same strike
price is common when an interest rate grearer than zero is used in
the pricing model. As will be discussed in greater detail in the
section on rho, interest causes the time value of the call to be higher
than rthat of the corresponding put. At expiration, there is no time
value left in either option. Since the call begins with more time
value, s premium must decline at a faster rate than that of the put.
Most modeling software will attribute the disparate rates of decline
i value all to theta, whereas some modeling inrerfaces will make
clear the distinction berween the effect of time decay and the effect
of interest on the put-call pair.

THE EFFECT OF MONEYNESS ON THETA
Theta is not a constant. As variables influencing option values

change, thera can change, too. One such variable is the oprion’s
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Figure 210 ADBEE Theos. and Thetas
(ADBE at $41.30)

Call Time Call Put Put Time
Call Theo. Value Theta Strike Theo. Value Put Theta

11.55 0.25 0.004 ao 0.01 0.01 0,004
9.15 0.35 0.008 2.5 0.07 0.07 0.003
6.80 0.50 0.011 a5 0.20 0.20 0.006
4.70 0.20 0.017 37.50 0.58 0.58 0.011
2.80 1.60 0.019 40 1.28 1.28 0.014
1.54 1.54 0.018 42.50 242 1.22 0.013
0.70 0.70 0.015 45 4.10 040 0,009
0.27 0.27 0.008 47.50 6.26 0.06 0.003
0.08 0.09 0.005 80 8.70 0 0

moneyness. FIGURE 210 shows theoretical values (theos), rime
values, and thetas for 2-month options on Adobe (ADBE). In this
example, ADBE is trading at $41.30 a share with two months until
expiration, The more [TM a call or a put gers, the higher its theo-
retical value. But when studying an option's time decay, one needs
to be concerned only with the option’s time value, because inrrinsic
value is not subject to time decay.

The ATM options shown here have higher time value than
ITM or OTM options. Hence they have more time premium to lose
in the same two-month period. ATM options have the highest
rate of decay, which is reflected in higher thetas. As the stock
price changes, the theta value will change o reflect its change in
MONeYNess.

THE EFFECTS OF VOLATILITY AND TIME ON THETA
Moneyness is not the only factor thar affects theta values. Volatility
and time to expiration come into play here as well. The volatility
input to the pricing model has a direct relationship to option values,
The higher the volatility, the higher the value of the option. Higher-
valued options decay at a faster rate. All else held constant, the
higher the volavilicy assumption, the higher the theta,
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The days to expiration have a direct relationship to option
values as well. As the number of days to expiration decreases, the
rate at which an oprion decays may change, depending on the
relationship of the stock price to the strike price. ATM options
tend ro decay at a nonlinear rate, whereas the time values of ITM
and OTM options decay at a steadier rate.

Consider a hypothetical stock trading ar $70 a share. FIGURE 2.1
shiows how the theoretical values of the 75-strike call and the 70-strike
call decline with the passage of time, holding all other parameters
constant.

The OTM 75-strike call has a fairly steady rate of time decay
over this 20-week period. The ATM 70-strike call, howewver, begins
to lose its value at an increasing rate as expiration draws nearer. The
acceleration of premium erosion continues until the option expires.
FIGURE 2.12 shows the thetas for this ATM call during the last ten
days before expiration. Incidentally, in this example, when there is
one day to expiration, the theoretical value of this call is about 0.44.
The final day before expiration ultimately sees the entire time pre-
mium etode.
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Figure 2.12
Days 1o Exp. ATM Theta

10 0.075
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0.084
0.089
0.0%6
0108
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0,443
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Vega

Ower the past few years, computers have revolutionized option trad-
ing. Oprions traded through an online broker are hlled faster than
vou can say, “Oops! | meant o click on purs.” Informarion is  dis-
seminated worldwide within seconds, making markets more efhcient.
And many online brokers and other websites ofter high-powered
tﬂ[]].‘i II]!‘CL" SCTECTIET S, ‘l-‘r'l:'ljli:h i:l].].[]'l.:'l.’ rr:u]n_'r.‘:: b ‘ilj'-t l']"l.TﬂllgI'.l. I.'If'.l.[]ll'."ii'l'['l‘l].:'i []E
options to find those thar fit certain paramerers.

Using a screener o ind ATM calls on same-priced stocks—
say, stocks trading ar 340 a share—can yield a result worth ralking
about here. One $40 stock can have a 40-strike call trading ar
around 0.50, while a different $40 stock can have a 40 call with
the same time to expiration rrading at more like 2,00, Why! The
model doesn't know the name of the company, what industry it's
ir, or what its price-earnings ratio is. It is a mathematical equa-
tion with six inputs. If fiive of the inputs—rhe stock price, strike
price, time to expiration, interest rate, and dividends—are
identical for two different options but they're trading at dif-
ferent prices, the difference must be the sixth variable, which is
volarility.

IMPLIED VOLATILITY (IV) AND VEGA

The volatility component of option values is called implied vola-
tility (IYV). {For more on implied volarility and how it relates 1o
vepa, see Chapter 3; pages 56-57.) IV is a percentage, although in
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practice the percent sign is often omitred. This is the value
entered into a pricing model, in conjunction with the other
variables, that returns the oprion’s theorerical value. The higher
the volatility input, the higher the theoretical value, holding all
ather variables constant, The [V level can change and often does—
sometimes dramatically. When IV rises or falls, oprion prices rise
and fall in line with it. But by how much? The relationship be-
tween changes in IV and changes in an oprion's value is measured
by the option’s vega. Vega is the rate of change of an option’s the-
oretical value relative to a change in implied volarility, Specifi-
cally, if the implied volatility rises or declines by one percenrtage
point, the theoretical value of the option rises or declines by the
amount of the option’s vega. For example, if a call with a theo-
retical value of 1.82 has a vega of 0.06 and 1V rises one percentage
point from, say, 17 percent to 18 percent, the new theorerical
value of the call will he 1.88—it would rise by 0.08, the amount of
the vega. If, conversely, the IV declines 1 percentage point, from
17 percent to 16 percent, the call value will drop to 1.76—thar is,
it would decline by the vega,

A put with the same expiration month and the same strike on
T.]:'lL‘ HalITne um]tr]}'ing ‘l-".-'i”. I:'Iil'lr'L' T.]:'lL" AN VEE: "'."i:I.IlJ.L' HERAE: C['WTE.'.‘SF‘.'.IIILJ.’
ing call. In this example, raising or lowering IV by one percentage
point would cause the corresponding pur value to rise or decline by
5006, as would the call.

An increase in [V and the consequent increase in option value
helps the P&{L) of long option positions and hures shore option
positions. Buying a call or a put establishes a long vepa position. For
short options, the opposite is true. Rising [V adversely atfects P&(L),
whereas falling IV helps. Shorting a call or put establishes a short
vega position.

THE EFFECT OF MONEYNESS ON VEGA

Like the other greeks, vega is a snapshor thae is a function of multi-
ple facets of determinants influencing option value. The stock price’s
relationship to the strike price is a major determining factor of an
option’s vega, [V affecrs only the time value portion of an option.
Because ATM options have the greatest amount of time value, they
will narurally have higher vegas. ITM and OTM oprions have lower
vega values than those of the ATM oprions.
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Figure 213 AA Theos. and Vegas
(AA at $30.04, 121 days to Expiry, 25.5% I

Call Time Put Time
Call Theo, Value Strike Put Theo. Value Vega
7.95 0.41 22.5 0.03 0.03 0.007
5.63 0.59 25 016 0.16 0.023
3.58 1.05 27.5 0.58 0.59 0.050
2.04 2.00 30 1.53 1.53 0.068
1.02 1.02 32.5 3.04 0.58 0.065
0.45 0.45 35 5.06 0.10 0.048
0.18 0.18 37.5 746 0.00 0.029

FIGURE 213 shows an example of 121-day options on Alcoa
(AA), their time value, and the corresponding vegas. Note thar the
30-strike calls and puts have the highest time values. This strike
boasts the highest vega value, at 0.068, The lower the time pre-
mium, the lower the vega—therefore, the less incremental IV
changes affecr the option. Since higher-priced stocks have higher
time premium (in absolure terms, not necessarily in percentage
terms) they will have higher vega. Incidentally, if this were a $300
stock instead of a $30 stock, the 121-day ATMs would have a 0.677
vega, if all other madel inpurs remain the same.

THE EFFECT OF IMPLIED VOLATILITY ON VEGA

The distriburion of vega values among the strike prices shown in
Figure 2.13 holds for a specific IV level. The vegas in Figure 2.13 were
caleulated using a 25.5 percent IV, If a different IV were used in the
calculation, the relationship of the vegas to one another might change.
FIGURE 2.14 shows what the vegas would be at difterent 1V levels.

Figure 2.14 \Vega and |V

Eirike Vega at 15% IV Vega at 25.5"% IV Vaga at 40% IV
22.5 0.000 0.007 0.024
25 0.004 0.023 0.042
275 0.031 0.050 0.059
30 0.067 0.068 0.068
32.5 0.055 0.085 0.068
a5 0.022 0.048 0.082

ar.. 0.005 0.029 0.051
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Figure 215 The Effect of Time on Vega

Weeks Until | Vega of Weeks Until | Vega of Weeks Until | Vega of
Expiration | ATM Call Expiration | ATM Call Expiration | ATM Call
1 0.028 5 0.061 9 0.082
2 0,039 & 0.067 10 0.086
3 0.048 7 0.073 11 0.091
4 0.055 | 8 0.077 12 0.094

Note in Figure 2.14 that ar all three 1V levels, the ATM serike
maintains a similar vega value. But the vegas of the ITM and OTM
options can be sipniheantly different. Lower IV inputs tend to cause
[TM and OTM wvegas o decline, Higher IV inputs tend o cause
vepas to increase for [TMs and OTMs.

THE EFFECT OF TIME ON VEGA

As time passes, there is less time premium in the option that can be
affected by changes in IV, Consequently, vega gets smaller as expi-
ration approaches. FIGURE 2,15 shows the decreasing vega of a 50-
strike call om a $50 stock with a 25 percent ['V as time o expiration
decreases. Norice that as the value of this ATM oprion decreases ar
its nonlinear rate of decay, the vega decreases in a similar fashion.

Rho

One of my early jobs in the options business was clerking on the
ﬂ.UI;'I'T -'.‘.lf- l'hL" (:hi.ﬁ:ﬂ.g{! Bi]':lrl'.l E]F TFIH.].L‘ in 'l.:'l.’]"lﬁt Wik C':I].I.L"I'.I thﬂ lI.'.H.fl'['ll'.l
room. On one of my first days on the job, the trader 1 worked for
asked me what his position was in a certain strike. [ told him he was
long 200 calls and long 300 puts. “U'm long 500 puts? he asked.
“Wo," [ corrected, *you're long 200 calls and 300 puts.” At this point,
he looked ar me like | was from another planet and said, “That’s
500, A put iz a call; a call is a put.” Thar lesson was the beginning of
my journey into truly understanding oprions.

PUT-CALL PARITY
FPur and call values are mathemartically bound rogether by an equarion
referred to as put-call parity. In its basic form, put-call parity states:

c+PViXj=p+s
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where ¢ = call value, PV(x) = present value of the strike price,
p = put value, and s = stock price,

The put-call parity assumes that oprions are not exercised be-
fore expiration (thar is, that they are European style). This version
of the put-call parity 1s for European options on non—dividend-
paying stocks. Put-call parity can be modified to reflect the values of
options on stocks that pay dividends. In practice, equity-option
traders look ar the equarion in a slightly different way:

Stock = Call + Strike — Put — Interest? + Dividend

Tr:-ldt']'."i BErjﬂ'I_I."i 'r'lI.'f'[_'ILl[' ]E:-Il'["l lTIE [HA] TT:-'I[_]E' [_:Iptil;,‘.l'l'l!é- L ]{["IL'I"H F'th-'
call parity backwards and forwards. Why! First, by algebraically re-
arranging this equation, it can be inferred thar syntherically
equivalent positions can be established by simply adding stock ro an
oprion. Again, a pur is a call; a call is a pur.

Call = Stock + Put + Interast — Dividend — Strike
and
Put = Call + Strike — Interest + Dividend — Stock

For example, a long call is synthetically equal to a long stock
position plus a long put on the same strike, once interest and divi-
dends are figured in. A synthetic long stock position is ereated by
buying a call and selling a put of the same month and strike. Under-
standing synthetic relationships 15 intrinsic to understanding op-
tions. A more comprehensive discussion of synthetic relarionships
and tactical considerations for creating synthetic positions is offered
in Chapter 6.

Put-call parity also awds in valuing options, If put-call parity
shows a synthetic disparity in the value of the call versus the value
af the put with the same strike, there may be an arbitrage opportu-
nity. That translates as “riskless profie.” Buying the call and selling it
synthetically (short put and short stock) could allow a profit to be
locked in if the prices are disparate. Arbitrageurs tend to hold syn-
theric put and call prices pretry close together. Generally, only pro-
fessional traders can capture these types of profit opportunities, by
trading big enough positions to make very small prohts (a penny or
less per contract somerimes) martrer. Retail traders may be able to
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t':!l‘:‘_‘ iid"r’il'['"':lgl.‘ li'l'j'- il li.]'i.ﬁF.l'dri.t‘!." in I]‘I.lt il'['IIJ 'L'q'l.l]. ‘l."illllL'E oy sOome extent,
however, by buying or selling the synthetic as a substitute for the
actual option if the position can be established at a berter price
syrithetically.

Another reason thar a working knowledge of put-call parity is
essential is that it helps attain a betrer understanding of how changes
in the interest rate affect option values. The greek rho measures this
change. Rho is the rate of change in an option’s value relative to a
change in the interest rate.

Although some modeling programs may display this number dif-
ferently, most display a rho for the call and a rho for the purt, both
illustrating the sensitivity to a one percentage point change in the
interest rate. When the interest rate rises by one percentage point,
the value of the call increases by the amount of its tho and the put
decreases by the amount of its tho. Likewise, when the interest rare
decrease by one percentage, the value of the call decreases by its rho
and the put increases by its tho. For example, a call with a rho of
0.12 will increase $0.12 in value if the interest rate used in the
maodel is increased by one percentage point, Of course, interest rates
usually don'e rise or fall one percentage point in one day. More com-
monly, rates will have incremental changes of 25 basis points, That
means a call with a 0,12 rho will theorerically gain $0.03 given an
increase of 0,25 percentage points.

Mathematically, this change in option value as a product of a
change in the interest rate makes sense when looking at the formula
for put-call parity.

Tcall = stock + Put + Tinterest — Dividend — Strike
and
lF'ut = Call + Strike — Tlnterest + Dividend — Stock

Burt the change makes sense intuitively, too, when a call is con-
sidered as a cheaper substitute for owning the stock. For example,
compare a 3100 stock with a 3-month 60-strike call on that same
stock. Being so far ITM, there would likely be no time value in the
call. If the call can be purchased at paricy, which alternative would
be a superior investment, the call for $40 or the stock for $1007
Certainly, the call would be. It costs less than half as much as
the stock. The $60 not spent on the stock can be invested in an
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call. Raising the interest rate increases this value, and lowering it
decreases the interest component of the value of the call.

A similar concept holds for puts, Professional traders often ger a
shore-stock rebate on proceeds from a shore-stock sale, This is sim-
ply interest earned on the capital received when the stock is shorred.
Is it better to pay interest on the price of a put for a position that
gives short exposure ot to receive interest on the credit from short-
ing the stock?! There is an interest disadvantage to owning the put.
Therefore, a rise in interest rates devalues puts,

This interest eftect becomes evident when comparing ATM call
and put prices. For example, with interest at 5 percent, 3-month
options on an $80 stock thar pays a $0.25 dividend belore option
expiration might look something like this:

Stock = 80
3-month 80-strike call = 3.75
d-month 80-strike put = 3.00

The ATM call is higher in theoretical value than the ATM put by

$0.75. Thar amount can be justihed using put-call parivy:

Stock = Call + Strike — Put — Interest + Dividend
B0 =375 + 80— 3.00 -1+ 025

(Hlere, simple interest of 31 is calculated as 80 x 0.05 x [90/360]
=1.)

Changes in market conditions are kept in line by the pur-call
parity. For example, if the price of the call rises because of an increase
i implied volatility, the price of the put will rise in step. If the inter-
est rate rises by a quarter of a percentage point, from 5 percent to
5.25 percent, the interest caleulared for 3 months on the 80-strike
will increase from $1 to $1.05, causing the difference berween the
call and put price to widen. Another variable that affecrs the amount

of interest and therefore oprion prices is the time until expiration.

THE EFFECT OF TIME ON RHO
The more time until expiration, the grearer the effecr inrerest rate
changes will have on options. In the previous example, a 25-basis-point
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Figure 2.16 The Effect of Time on Bhe

(PG @ 564.34)
Rho of Rho of Rho of Rho of
22-Dray 113-Day 386-Day PG T750-Day PG
PG ATM Call PG ATM Call ATM LEAFPS Call ATM LEAPS Call
PG 65 Call 0.015 0106 0.414 0.858

change in the inrerest rate on the 50 strike based on a 3-month pe-
riod caused a change of 0.05 to the interest component of put-call
patity, That 1s, 80 % 0.0025 = (20/360) = 0.05. [f a longer period
were used in the example—say, one year—the effect would be more
prafound; it will be $0.20: 80 = 0 .0025 x (360/360) = 0.20. This
concept is evident when the rhos of oprions with different times to
expiration are studied.

FIGURE 2.16 shows the thos of ATM Procrer & Gamble Co. (PG)
calls with various expiration months, The 750-day LEAPS have a
rho of 0.858. As the number of days until expiration decreases, rho
decreases. The 22-day calls have a rho of only 0.015. Rho is usually
a fairly insignihicant tacror in the value of short-term oprions, bur it
can come into play much more with long-term option strategies

involving LEAPS,

WHY THE NUMEBERS DON'T ALWAYS ADD UP

There will be many times when studying the rho of options in an
option chain will reveal seemingly counterintuitive results. To be
SUTE, tl:'iL' nl]l'['lbL‘]'E I'.IU'['I1t ':i].“-'ii}’!i ':H.:I.l'.] LLp T 'l.:'l-’l"l-ilt AT J.I:]gil:ill.. D“C
reason for this is rounding, Another is thae traders are more likely to
use simple interest in calculating value, whereas the model uses
':U'[I]F-‘I.:ILLI'I.IJ. Interest, HEITd’L(J’I’.“E]rTE]‘.’l’ Etli'“:lﬂ.:‘.i i.l[llll 5-t-|.:l"|:]i5 i.[ll‘n-"i?l"r’L"d in
mergets and acquisitions may have put-call parities that don't work
out right. But another more common and more significant fly in the
ointment is early exercise,

Since the interest input in put-call parity is a function of the
strike price, it is reasonable to expect that the higher the strike
price, the greater the effect of interest on option prices will be, For
European options, this is true to a large extent, in terms of ageregate
impact of interest on the call and put pair. Strikes below the price
where the stock is trading have a higher rho associated with the call
relative to the put, whereas strikes above the stock price have a
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higher tho associated with the pur relative to the call, Essentially,
the more in-the-money an option 1s, the higher irs rho, But with
European options, ohserving the aggregate of the absolute values of
the call and put rhos would show a higher combined rho the higher
the serike.

With American options, the put can be exercised early. A trader
will exercise a put before expiration if the alternative—being shorr
stock and receiving a short stock rebate—is a wiser choice based on
the price of the put. Professional traders mayv own stock as a hedge
against a put. They may exercise deep ITM puts ( 1.00-delta puts) o
avoid paying interest on capital charges related o the stock. The
potential for early exercise is facrored into maodels thar price
Avmerican options. Here, when puts ger deeper in-the-money—thart
is, more apt to be exercised—the rho decreases. When the strike

price is very high relarive to the stock price—meaning the put is
very deep |TM—and there is little or no time value left to the call
or the put, the ageregate put-call rho can be zero. Rho is discussed

in greater detail in Chaprer 7.

The Greeks Defined

Delta (A) is

1. The rate of change of an option's value relative to a change in the price
af the underlying security.

2. The derivative of the graph of an option’s value in relation to the price
of the underlying security.

3. The equivalent of underlying shares represented by an option position,

4. The estimate of the likelhood of an option expiring in-the-maoney.

Gamma (I") is the rate of change of an option's delta given a change in the
price of the underlying security,

Theta (B is the rate of change of an option’s value given a unit changs in
the time to expiration.

Vega is the rate of change of an option's value relative to a change in
implied valatility.

Rho (p) is the rate of change of an option’s value relative to a change in the
interest rate,
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Where to Find Option Greeks

There are many sources from which to obtain greeks. The Internet
is an excellent resource. Googling "option greeks™ will display links
to lirerally hundreds of thousands of web pages, many of which have
real-time greeks or an option calculator embedded. An oprion cal-
culator is a simple interface that accepts the input of the six varia-
bles to the model and vields a theoretical value for a single option.

Some websites devored ro option education, such as 888options
com and parts of www.choe.com, have free calculators thar can be
either downloaded or sent by snail mail on a compact disc.

[n practice, much of the option trading software commonly in
use has sophisticated analytics that involve greeks. Active rraders
and professionals can pay for rading platforms thar provide compre-
]"lL‘I'I..‘i-i"n"L' IIlilIliplllEiti.[][']E U'F T.]:'lL‘ EFL"L']FCH-. F";:I'l' ll.':i':l]'l'lr]l.ﬂ, l"l'q'll'.]ll.'l'.‘i- CHlll ].[]li'll]{
at the greeks for their positions up or down one, two, or three stand-
ard deviations. Or they can see what happens ro their position greeks
it implied volatilicy or time changes. With many premium trading
platforms, position preeks can be updared in real time with changes
in the stock price—an invaluable feature for active professionals.

CAVEATS WITH REGARD TO ONLINE GREEKS

Retail traders using an online trading plattorm are likely to have
ACCess Do oo area I;'I'f-l'l'li_' Wl_"h."ii.l'li." “?]'H_‘]'L' hEi.‘ii.C ET-L"L']{?S Al Cil I.Cl.ll'rlh:d I'-ur
them. Often online greeks are one click away, requiring no effort or
thought on the part of the traders. Having greeks calculated
':Ill[l'I'I]'I':ItjC':I]I.":," l]nl.i.'[‘.IL' is4a 1.{1li.C]{ q'l'[‘.H.J. COMVenient Wy ] C}’L"I’.‘H].I. gTL'E_'I{-‘.i
for an option. But there is one major problem with online greeks:
reliabilicy.

For active option traders, grecks are essential. There is no
point in using these figures if their accuracy cannot be assured.
Experienced traders can often spot these inaccuracies a proverbial
mile away.

When looking at greeks trom an online source thar does nor re-
quire you to enter parameters into a model, special attention needs
to be paid to the relarionship of the option’s theoretical values to the
bid and offer. One must be cautious if the theoretical value of the
option lies outside the bid-ask spread. This scenario can exist for
briel periods of time, but arbitrageurs tend tw prevent this from oc-
curring routinely. If several options in a chain all have theoretical
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with one or more of the inputs used in the model. Remember, an
option-pricing model is just that: a model. [t reflects what is occurring
inn the market. [t doesn’t tell where an option should be trading.
The complex changes that occur intraday in the market—raking
the day or weekend out, changes in stock price, volatility, and the
interest rate—are not always kepr current by the website. [t not rea-
sonable o expect the computer to do the thinking for you. Auto-
matically calculared greeks can be used as a starting point. But before
using these hpures in the decision-making process, the trader may
have to override the parameters that were used in the online calcula-
tion to make the theos line up with market prices. Professional traders
will ignore online grecks altogether. They will use the greeks thar are
products of the inputs they entered in their trading software, [t comes

down to this: it you want somerhing done right, do it yourself.

Thinking Greek

The challenge of trading oprion greeks is o adapt to thinking in
terms of delta, gamma, theta, vega, and rho. One should develop a
feel for how greeks react to changing market conditions. Greeks
I'lL'L"I'.] [ I:IL‘ [Tli'l‘I'l"-I.]l'L"[] ila L'I[:I.‘i-l.."l'!f' il i:II'll'.] N SOME CASeS MOre CI.U.‘SC I.‘!.’
than, the option's price itself. This greek philosophy forms the foun-
dation of option trading for active traders. It offers a logical way to
monitor positions and provides a medium in and of itself to erade,

(hapter Notes

1. Please note thar definition 4 15 not necessarily mathemarically accurare,
This “rrader’s definition” 5 included n the rexr because many option
traclers use delra as o quick rule of thumb for estimaring probabilicy with-
out regard to the mathemartical shortcomings of doing so.

2. More that the inrerest input in the equation is the inrerest, in dellars and
cents, on the smrike. Technically, this would be calculared as com-
pounded interest, bur in pracrice many traders use simple interest as a
quick and convenient way ro do the calcularion.
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MosT oPTION STRATEGIES involve trading volatility in one way or
another. It's easy o think of trading in rerms of direcrion. But trad-
ing valatility? That’s a bigger beast to tame. Volatility is an abstrace
concept; its a different animal than the linear trading paradigm
used by most conventional marker players. As an option trader, it is
essential to understand and master this animal.

Many traders rrade withour a solid understanding of what vola-
tility is and its effect on option prices. These traders are often
unhappily surprised when volatility moves against them. They mis-
take the adverse option price movement for getting ripped off by the
market makers or some other marker voodoo. Or worse, they sur-
render to the fact that they simply don’r understand why sometimes
these unexpected price movements occur in oprions. They accepr
that that's just the way it is.

Part of what gers in the way of a ready understanding of volaril-
ity is context. The term volatlity can have a few different meanings
in the options business. There are three different uses of the word
volatility that an option trader must be concerned with, They are
historical volatility, implied volatility, and expected vaolarilicy.

Historical Volatility

[magine there are two stocks: Stock A and Svock B, Both are reading
at around $100 a share. Over the past month, a typical end-of-day
net change in the price of Stock A has been up or down $5 to $7.
During thar same period, a typical daily move in Srock B has been
something more like up or down $1 or $2. Stock A has tended ro
move more than Stock B as a percentage of its price, withour regard
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to direction. Theretore, Stock A 18 more volatile than Stock B,
In the options vernacular, Stock A has a higher historical volatility
than Srock B. Historical volacility (HV) is the annualized standard
deviation of daily returns. Also called realized volarility, staristical
volatility, or stock volatility; HV s a measure of how volatile the
price movement of a security has been during a certain period of
time. But exactly how much higher is Stock As HV than Stock B%?

In order to know this, volatility must be quantified. HV relates
this volatility information in an objective numerical form. The vol-
atility of a stock is expressed in terms of standard deviation,

STANDARD DEVIATION

Although knowing the mathematical formula behind standard
deviation is not entirely necessary, understanding the concept is
essential. Standard deviarion, sometimes represented by the Greek
letrer sigma (o), is a mathemartical calculation that measures the
dispersion of data from a mean value. In this case, the mean is the
average stock price over a certain period of time. The farther from
the mean the dispersion of occurrences (dara) was during the period,
the greater the standard deviation.

E)CCHTFL‘“CUH, i1l tl:'li.bi COncext, are llﬁllEiI.I'!r' T.]:'H_‘ E]t]ﬁillg FriEL‘E []E
the stock. Some providers of volatility dara may use other inputs (a
weighted average of high, low, and closing prices, for example) in
caleulating standard deviation. Close-to-close price data are the
most commaonly used.

The number of occurrences, a function of the time period, used
in calcularing standard deviation may vary. Many online purveyors
of this data use the closing prices from the last twenty consecutive
trading davs to caleulate HV., Weekends and holidays are not fac-
tored into the equation since there is no trading, and therefore no
volatility, when the market isn't open. After each day, the oldest
price is taken out of the caleulation and replaced by the most recent
closing price. Using a shoreer or longer period can yield different
results and can be useful in studying a stock’s volatilicy.

Knowing the number of days used in the calculation is erucial to
understanding what the outpur represents. For example, if the last
five trading days were extremely volatile, but the fifteen days prior
to that were comparatively calm, the five-day standard deviation
would be higher than the twenty-day standard deviation.
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Standard deviation is stated as a percentage move in the price of
the asser. If a $100 stock has a standard deviation of 15 percent, a
standard deviation move of 1 in the stock would be either $85 or
$115%—a 15 percent move in either direction. Standard deviation is
used for comparison purposes, A stock with a standard deviation of
15 percent has experienced bigger moves—has been more volatile—
duting the relevant rime period than a stock with a standard devia-
tion of & percent,

When the frequency of occurrences are graphed, the resulr is
known as a distribution curve. There are many ditferent shapes thar
a distribution curve can take, depending on the nature of the dawa
heing observed. In general, option-pricing models assume that stock
prices adhere to a lognormal distriburion.

The shape of the distribution curve for stock prices has long
been the topic of discussion among traders and academics alike.
Regardless of what the true shape of the curve is, the concepr of
standard deviation applies just the same. For the purpose of illustrat-
ing standard deviation, a normal distriburion is used here.

When the graph of data adheres to a normal distribution, the
TE.‘FLII[ 1% 1 ."i‘,"I'I'I.TI'I.El'['jE:-I] hE]]-’.“ih:-IFIEﬁ_] CLITY e, 5t'rl|'lll_|'rlr{| L{E'\"i:-lti['ll'l. CeHn hE
shown on the bell curve to either side of the mean. FIGURE 3.1 rep-
resents a rypical bell curve with standard deviation.

Large moves in a security are typically less frequent than small
ones. Events, that cause big changes in the price of a stock like a
company being acquired by another or its CFO being found cooking
the books, are not a daily occurrence. Comparatively smaller price
fluctuations thar reflect less extreme changes in the value of
the corporation are more typically seen day to day. Srartistically, the
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point of the curve, What constirutes a large move or a small move,
however, is unique o each individual security. For example, a
1.5 percent move in an index like the S&1I* 500 may be considered
a big one-day move, while a 1.5 percent move in a particularly active
tech stock may be a daily occurrence. Standard deviation offers a
statistical explanation of whar constitutes a typical move.

In Figure 3.1 the lines to either side ol the mean represent one
standard deviation. Abour 68 percent of all occurrences will take
place between up one standard deviation and down one standard
deviation. Two and three standard deviation values could be shown
on the curve as well. About 95 percent of data occur between up
and down rwo standard deviations and about 99.7 percent between
up and down three standard deviations. One standard deviation is
the relevant hgure in determining historical volatility.

When standard deviation is used in the context of historical
volarility, it is annualized to state what the 1-year volarility would
be. Historical volarility is the annualized standard deviarion of daily
returnis. T his means thar it a stock is trading at 3100 a share and irs
historical volatility is 10 percent, then aboutr 68 percent of the
occurrences are expected to fall between $90 and $110 during a
one-year period (based on recent past performance).

Simply put, historical volatility shows how volarile a stock has
]:-‘L'L‘[ll I'.'-":'IEII.."IL:I. 11 pritl: MoveIments tl:'l':lt ]:'I.q'.l"l.-'ll.' I:]‘:C'LI.IIEI‘J in []I'I.L‘ 'F'":ibi[.
Although oprion rraders may study HV to make informed decisions
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tion of option prices. For this, we must look o implied volatility.

Implied Volatility

Volarility is one of the six inputs of an option-pricing model, Some
of the other inputs—strike price, stock price, the number of days
until expiration, and the current interest rate—are easily observahle.
Past dividend policy allows an educared guess as o what the divi-
dend input should be. Bur where can volatilicy be tound?

As discussed in Chapter 2 the output of the pricing model—the
oprion’s theoretical value—in practice is not necessarily an outpur
at all. When option traders use the pricing model, they commonly

substiture the actual price ar which the oprion is rrading for the
theoretical value. A value in the middle of the bid-ask spread is
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algebra equation in which any variable can be solved for, If the the-
aretical value is known—which it is—it along with the five known
inputs can be combined to solve for the unknown volatilivy.

Implied volarility (IV) is the volatility input in a pricing model
that, in conjunction with the other inputs, returns the theorerical
vialue of an option matching the market price.

For a specific stock price, a given implied volatility will yield
a unigue option value. Take a stock trading ar $44.22 that has the
60-day 45-strike call ar a theorerical value of 51.10 with an 18 per-
cent implied volailicy level, If the stock price remains constant, but
[V rises to 19 percent, the value of the call will rise by irs vega,
which in this case is abour 0.07. The new value of the call will he
$1.17. Raising IV another point, to 20 percent, raises the theoreti-
cal value by another $0.07, to $1.24. The guestion is: What would
cause implied volacility to change?

SUPPLY AND DEMAND: NOT JUST A GOOD

IDEA, IT'S THE LAW!

Options are an excellent vehicle for speculation. However, the
existence of the options marker is betrer justified by the primary
economic purpose of options: as a risk-management tool. Hedgers
use options to protect their assets from adverse price movements,
and when the perception of risk increases, so does demand for this
protection. In this context, risk means volatility—the potential for
larger moves to the upside and downside. The relative prices of
options are driven higher by inereased demand when the marker
anticipates greater volatility. And prices are driven lower by greater
supply when the market expects lower volatility. Like those of all
asscts, option prices are subject to the law of supply and demand.

When volatility is expected to rise, demand for options is not
limired to hedgers. Specularive traders would arguably be more
inclined wo buy a call than o buy the stock if they are bullish bur
expect future volarility to be high. Calls require a lower cash outlay.
[f the stock moves adversely, there is less capital ar risk.

When volatilicy is expecred to be low, hedging investors are less
inclined to pay for protection. They are more likely to sell back
their oprions to recoup some of the expense, Options are a decaying
asser. | hese investors are more likely to write calls against stagnant
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stocks to penerate income in anticipated low-volatility environ-
ments. Speculative traders will implement option-selling strategies,
such as short strangles or iron condors, in an attempr o capitalize
on stocks they believe won't move much. The rising supply of
options puts downward pressure on option prices.

Many traders sum up implied volatility in two words: fear and
ereed. When option prices rise and fall not because of changes in
the stock price, time o expiration, interest rates, of dividends bur
because of pure supply and demand, it is implied volatility that is
the varying factor, There are many contributing factors o traders’
willingrniess to demand or supply options. Anticipation of events
.“i'l_]l:lf"l i ] E:-I['I'Iinf_:!'ﬁ rE'FII:_'I-TT."i, FEdEr:-I] RE.“EET‘FE‘ Announcements, Or ['hE
release of other news particular wo an individual stock can cause
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causes [V ro rise. IV can fall when there is complacency in the mar-
ker or when the anticipated news has been announced and anxiery
wanes. “Buy the rumor, sell the news” is often reflected in option
implied volatility. When there is lirtle fear of market movemenr,
traders use oprions o squeeze out more prohrs—aegreed.
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stratepy that will be discussed further in Chaprers 12 and 13—must
be relentlessly conscious of implied volatilicy. When immediate
directional risk is eliminared from a position, IV becomes the rraded
commaodity. Arbitrageurs who focus their efforts on rrading volarility
(vol traders) rend ro think abour bids and offers in terms of [V, In the
mind of a vol trader, option prices are translated into volatility lev-
els. A trader may look at a particular option and say ir 15 30 bid ar 31
offer. These values do not represent the prices of the options bur
rather the corresponding implied volatilities. The meaning behind
the trader's remark is that the market is willing to buy implied vola-
tility at 30 percent and sell it at 31 percent. The actual prices of the
options themselves are much less relevant o this type of trader.

SHOULD HV AND IV BE THE SAME?

Most option positions have exposure to valatility in two ways. First,
the profitability of the position is usually somewhat dependanr on
movement {or lack of movement) of the underlying security. This is
exposure o historical volarility, Second, profrability can be aftecred
by changes in supply and demand for the oprions. This is exposure
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to implied volatility, In general, a long option position benehts
when volatility—Dboth historical and implied—increases. A short
option position benefits when volatility—historical and implied—
decreases. That said, buying options is buyving volatility and selling
options is selling volatilicy.

[t's intuitive that there should exist a direct relationship between
the HV and IV. Empirically, this is often the case. Supply and
demand for options, based on the market’s expectations for a secu-
rity’s volatility, determines 1V,

[tis easy tosee why [V and HV often act in randem. Bur although
historical volatility and implied volatility are related, they are not
identical. There are times when [V and HY move in opposite direc-
tions. This is not so illogical, if one considers the key difference
hetween the two: Historical volarility is calculated from past stock

price movements; it is what has happened. Implied volatility is ulri-
marely derived from the market's expecration for furure volarilicy.

If a stock typically has an HV of 30 percent and nothing is
expected to change, it can be reasonable to expecr rhar in the future
the stock will continue to trade at a 30 percent HY. By that logic, as-
suming that nothing is expected to change, IV should be fairly close
tao HV. Things do change, however, These changes are often regular
and predicrable. Earnings reports are released once a quarter in many
stocks, Federal Open Marker Committee meetings happen regularly,
and dates of other special announcements are often disclosed to the
public in advance. Although the cutcome of these events cannot be
predicred, when they will occur often can be. It is around these widely
anticipated events that HV-IV divergences often occur.

HV-IV divergence

An HV-IV divergence occurs when HV declines and [V rises or
vice versa. The classic example is often observed before a company’s
guarterly earnings announcement, especially when there is lack of
consensus among analysts’ estimates. This scenario often causes HY
to remain constant or decline while IV rises. The reason? When
T]'lt"'l'I:" i5a !_:]'E:-It dt":ll. l'.I'F Uncerta i.TII"!r' A5t "l.’r'hi“_' ',']'Lt' {]_'I.I':irtf.:"r]":," I:"'r'I.TTIile_IT."L
will be, investors are reluctant w buy or sell the stock until the
number is released. When this happens, the stock price movement
(volatility) can consolidare, causing the caleulared HV ro decline.
[mplied volacility, however, can rise as traders scramble to buy up

39



&0

The Basics of Option Greeks

options—Dbidding up their prices. When the news s out, the feared
(or hoped for) move in the stock takes place (or doesn’t), and HV
and [V tend ro converge again.

Expected Volatility

Whether trading options or stocks, simple or complex strategies,
traders must consider volarility, For basic buy-and-hold investors,
taking a potential investment's volatility into account is innate
behavior. Do 1 buy conservative (nonvolatile) stocks or more
agpressive (volatile) stocks? Taking into account volatility, based
not just on a gut feeling bur on hard numbers, can lead o betrer,
more objective trading decisions.

EXPECTED STOCK VOLATILITY

Ejptiﬂﬂ ['r'rlldi'_']'."i must If':l:-l"n-’t" A1 2VEDN gTE'rl['ET I'.I:_]EI._I.:"i (1 "n-"i'!ll.'rl.['i]'if":.", ds
it plays a much higger role in their prohrability—or lack thereof,
Because options can creare highly leveraged positions, small moves
can yield big prones or losses, Option traders must monitor the like-
lihood of movement in the underlying closely, Estimaring what his-
torical volatility (standard deviation) will be in the future can help
traders quantify the probability of movement bevond a certain price
point. This leads to better decisions about whether or not to enter a
rrade, when to adjust a position, and when to exit
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But option data provide rraders with tools to develop expectations
for future stock volatility. Implied volatility is sometimes interpreted
as the market’s estimate of the future volatilivy of the underlying
security. That makes it a readv-made estimation tool, but there are
two caveats to bear in mind when using [V to estimate future stock
volatiliry,

The first is that the market can be wrong. The market can wrongly
price stocks, which can lead to a correction in the prices of those
stocks, Although there are traders and academics who believe that the
option market is fairly ethcient in pricing volatility, there is room for
error. There is the possibility thar the option marker can be wrong,

Another cavear is thar volatility is an annualized figure—rthe
annualized standard deviation. Unless the 1V of a LEAFPS option
that has exactly one year unul expiration s substituted for the
expected volatility of the underlving stock over exactly one year, [V
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s an incongruent estimation for the future stock volatility, [n prac-
tice, the IV of an option must be adjusted o represent the period of
rime desired.

There is a common technigue for deannualizing 1V wsed by
professional traders and revail traders alike." The first step in this proc-
ess to deannualize IV is to wurn it into a one-day figure as opposed to
a one-year hgure, This is accomplished by dividing implied volariliey
by the square root of the number of trading days in a yvear, The number
many traders use to approximate the number of trading days per year
15 256, since its square root is a round number: 16, The formula is

_ W = 1-day expected o
W 256

For example, a $100 stock that has an at-the-money call trading
at a 32 percent volatility implies thatr there is about a 68 percent
chance that the underlying stock will be berween $68 and $132 in
one years time—that’s $100 = (5100 % 0.32). The estimation for
the market’s expectation for the volatility of the stock for one day in
terms of standard deviarion as a percentage of the price of the
Ul-.ll'.IL'T].}’jIlg 15 L'i]l'['lpl]r.li_'{l A 'I:-li'l'l.l.li'l"'ﬂ."bi:

032 _ 032 _ g2 0r 2%
vese 16

[n one day’s time, based on an [V of 32 percent, there is a 68 per-
cent chance of the stock being within 2 percent of the stock price
that's berween $98 and $102.

There may be times when it is helpful for traders to have a vola-
tility estimation for a period of time longer than one day
a month, for example. This can be accomplished by multiplying the
1-day valatility by the S(UAre TOOt of the number of trading days in
the relevant period. The equation is as follows:

a week or

NV « 4/ Number of trading days in period

F256

It the period in question is one month and there are tweney-two
husiness days remaining in that month, the same $100 stock with
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the ATM call trading at a 32 percent implied volatility would have
a l-month volatility of 938 percent,

.32
/256

} % /33 = 0.0938 or 9.38%

Based on this calculation for one month, it can be estimated
that there is a 68 percent chance of the stock closing berween $90.62
and 510938 based on an [V of 32 percent.

EXPECTED IMPLIED VOLATILITY
Although there is a great deal of science thar can be applied w
calculating expected actual volatility, developing expecrations for im-
plied volatility is more of an are. This facet of an option’s price provides
more risk and more opportunity. There are many raders who make
their living distilling direction out of their positions and rrading im-
plied volarility. To be successtul, a rrader must atcempr to forecase 1V,
Conceprually, rrading I'V is much like rrading anything else. A
rrader whao thinks a stock is going ro rise will buy the stock. A rrader
who thinks IV is going o rise will buy options. Direcrional stock
traders, however, have many more analysis tools available to them
tl:'li:ll._.l l'.:II:] "n-'li'l'l. [I.'il'i.:I.CTE. E;H:IC]{ r.]":i-l.lL‘l"."i I.'lEi‘n."L" I."'I:'ll']"l. [ I:'lI'li.L'i'lI. ilT'.Ii:lI}'.‘i-j.‘!i {Tl'ﬁhl:'
and fundamental analysis at their disposal.

Technical analysis

There are scores of technical tools for analyzing stocks, bur there
are not many that are available for analyzing [V. Technical analysis
1s the study of market data, such as past prices, which is manipulared
in such a way thart it hetrer illustrates marker activicy. TA studies are
usually represented graphically on a chart.

There are two hurdles in developing TA rools for IV, One s the
lack of historical data for option prices. The hurdle of insufhcient op-
tion price data is easily overcome. Although there are few resources
for this data and it is often cost-prohibitive to attain, historical option
prices simply aren't needed for most studies of volatility. What are
PEFI.'i'rI.FS IMore n:*lt*wmr, 'r'l'l'id EEHETEI]]}’ TaTe '-'i"l.i"rli.l.i-]l'lllz", Al hl'l'.l'l].'l'l'f [I'IE
past volatilities, without regard to the specific option prices associated
with them. Information for both implied and historical volazility is
available from several sources in the form of volaulity charts, or vol
charts. Vol charts are discussed in derail in Chaprer 14.
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The study of past implied volatility hpures can be complicated
hy the second hurdle, the option bid-ask spread. A typical bid-ask
spread for a stock is a few cents. For most stocks, the difference
between the bid and the ask is equal to a very small percentage of
the stock’s price. Because options are highly leveraged instruments,
the same bid-ask width in an option can equal a much higher per-
centage of the price.

If one were o use the last trade in options to observe past 1V
hpures, the hid-ask could make it appear that a large change in vola-
tility had occurred, when in actuality it had nor. Consider an ATM
call with a 0.02 vega thar has a bid-ask spread $0.10 wide: 0.80 hid
and 0.90 ask. If the 0.80 bid price represents a 25 percent 1V, the
090 asking price is a 30 percent IV, This 5 percentage point IV dif-
ferential with respect to the hid-ask can be found by dividing the
ten cent l;,]'if.f-ETE'n-EE‘ hetwr.-_'en 'I_']'H:’ I.'!'I[j 'rl'l'l[_l ['hE 'rl.!'il': ].'l'!,-' Thl:'“ VR

0.10 bid-ask spread = 0.02 vega = 5% |V diffarential

It a small trade occurs on the oprion’s bid and another rakes place
on the offer, it will appear thar the IV rose 5 points when in fact
I'lli'l"l'.]:'l.:il'l1_-=’I ]"lilﬁ I]C‘i’."L‘:iEEiT-II'}' 'L'hi:ll-.lEC{:I..

Fundamental analysis

Fundamental analysis can have an important role in developing
expecrations for implied volatility. Fundamental analysis is the study
of economic factors that affect the value of an asset in order to
determine what it iz worth, With stocks, fundamental analysis may
include studying income statements, balance sheets, and eamings
reports. When the asset being studied is implied volatility, there are
fewer hard faces available, This is where the art comes into play.

Essentially, the goal is to understand the psychology of the mar-
ket in relation to supply and demand for oprions. Where is the fear?
Where is the greed? When are news events anticipated? How
important are they! Ultimately the question becomes what is the
potential for movement in the underlying? The greater the chance
of stock movement, the more likely it is that [V will rise. When un-
expected news is announced, [V can rise quickly. The determination
of the fundamental relevance of surprise announcements must be
made quickly.
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Unfortunately, these gquestions are subjective in nature, They
require the trader to apply intuition and experience on a case-by-
case basis. But there are a few observations to be made that can help
a trader make better-educated decisions abour 1V,

Reversion to the mean

The Vs of the aprions on many stocks and indexes tend to
trade in a range unique to those option classes. This is referred to
as the mean—or averape—volatility level. The range being ob-
served should be established for a period long enough o confirm
that it isa rypical [V for the security, not just a temporary anomaly,
Usually, berween three and rwelve months is appropriate. Devia-
tions from this range, either above or below the mean range, will
occur from time to time, When this happens, the IV tends to re-
vert back to its normal IV range in time. This is called reversion
to the mean.

The challenge is recognizing when things change and when
they stay the same. If the fundamenrals of the stock change in such
a way as to give the options market reason to believe the stock will
now be more or less valatile than it typically has been in the recent
P‘i:lﬁ-f, l'l.']L' J.l"h'? [Ty IO TEVETT Th tI.']L' LTIl Th. I'['l.‘!iT.E_'i:Ill:I., ol TIEW e ".-"E'lj.l:l*
tility level may be established.

When considering the likelihood of V'S reverting to recent lev-
els after it has deviated, the time horizon and changes in the mar-
kerplace must be raken into account. For example, in the latter half
of 2006, the mean IV of the SPX was in the range of 10 percent to
13 percent. Berween 1998 and 2003, however, the mean volatility
level was more like 20 percent to 30 percent. The difference was
referred to as “the tech bubble™ by the financial media during the
time it began to build steam, around 1998, Market volarilivy ulei-
mately leveled off in 2003,

Mo trader can accurately predict future implied volatility any
more than one can predict the future price of a stock., However,
with implied volatility there are often recurring patrerns that traders
can observe, like the ebb and flow of IV often associated with
earnings or other regularly scheduled events, Bur be aware that just
because 1V rose before the last ifteen earnings reports doesn’t mean
it will this time,
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CBOE VOLATILITY INDEX®

Orften traders look to the implied volatility of the market as a whole
for guidance on the [V of individual stocks, Traders use the Chicago
Board Options Exchange (CBOE) Volatility Index™, or VIX", as an
indicator of overall market volatility.

When people ralk abour the marker, they are ralking abour a
hroad-based index covering many stocks on many diverse industries.
Usually, they are referring to the S&F 500. Just as the implied vola-
tility of a stock may offer insight about investars’ feelings abour thar
stock's future volarility, the volatility of options on the S&P 500—
SPX options—may tell something about the expecred volatility of
the market as a whole,

VIX isan index published by the Chicago Board Options Exchange
that measures the implied volatlity of a hypotherical 30-day option on
the SPX. A 30-day oprion on the SPX only cruly exists once a month—
30 days before expiration. CBOE computes a hypotherical 30-day op-
tion by means of a weighted average of the two nearest-rerm months.

When the S&P 500 rises or falls, it is common to see individual
stocks rise and fall in sympathy with the index. Most stocks have
some degree of “marker risk.” When there is a perception of higher
risk in the marker as a whole, there can consequently be a percep-
tion of higher risk in individual stocks. The rise or fall of the IV of
SPX can translare into the [V of individual stocks rising or talling.

Implied Volatility and Direction
W ho's afraid of falling stock prices! Logically, declining stocks cause
concern for investors in general. Bur if you want conhrmation of
that, look at implied volatilicy, With most stocks and indexes, there
is an inverse relationship between [V and the underlying price. FIG-
URE 3.2 shows the SPX plotred against its 30-day IV, or the VIX.
The lighter, gray line is the SPX and the heavier, black line is the
VIX. Note thar as the price of SPX rises, the VIX tends to decline
and vice versa. When the market declines, the demand for options
tends to increase. Investors hedge by buying puts. Traders speculate
on momentum by buying puts and speculate on a turnaround by buy-
ing calls. When the market moves higher, investors tend to sell their
protection back and write covered ealls or cash-secured puts. Option
specularors initiate option-selling strategies. There is less fear.
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Figure 3.2 SPX vs, 30-Day IV (VIX)

This inverse relationship of IV to the price of the underlying is
not unique to the SPX; ir applies ro most individual stocks as well.
When a stock moves lower, the market usually bids up IV, and when
the stock rises, the market tends o offer ['V.

Calculating Volatility Data
Accurate data are essential for caleularing volarility. Many of the
volatility data that are readily available are usetul, but unfortunately,
some are not. Historical wvolatility dara are awvailable from many
sources. Retail rraders often have access to HV from their brokerage
firm. Trading firms or clearinghouses often provide professional trad-
ers with HY data. There are some excellent online resources for HV,
as well. One excellent resource is iVolatilitv.eom, which offers various
tools and volatility data, including 10-day, 20-day, and 30-day HV.
Historical volatility is a calculation wich little subjectivity—the
nurbers add up how they add up. lmplied volarility, however, can
be a bit more ambiguous if the exact inputs are not known. Maost of
the time, traders consider the theoretical value from which implied
volarility is derived to be between the bid and the ask prices. On
occasion, however, a trader will calculate IV for the bid, ask, last
trade price, or, sometimes, another value altogether. There may be
a valid reason for any of these different methods for calculatng IV,
For example, if a trader is long volatility and aspires o reduce his
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position, caleulating the IV for the bid shows him what [V level can
he sold ro liguidate his position,

Firms, online data providers, and some brokers offer IV data.
These data come in two varieties: current 1V and past [V, Past [V is
simply the IV over a certain period and 15 wsually displayed on a
graph. Past IV wvalues are reasonably accurate from most vendors,
although they can be less reliable from others. The current IV is the
[V right now. When the current [V is displayed, however, it should
always be scrutinized carefully. Was the bid used in calcularing this
hgure? What abour the ask? How long ago was this calculation
made! There are many questions that derermine the accuracy of a
cCurrent [1\-'?1 'rl'l'll'.i 'I"r'll.'E'I'F Are tht‘re ANY ANSWETS o 5Ll|:':l].'l'[_:ll.'t tlf"lt' nLIm]‘IET-
The safest bet is o ignore the current [V when it is given online
unless it is provided by a source whose accuracy has been validated.
[n order to ensure accuracy, you must compute the implied volarilicy
level manually. This way you know whart you are looking ar.

VOLATILITY SKEW

Wicth a lictle pracrice and the righr sofrware, computing [V is not
such an arduous task when solving for values of multiple options
"n-‘."i.tl.']i.I'l tI.']L" HAINE I:'ll.'.ll'ji]'['.l 'i'_'l.':lﬁ.‘iu .Il'n'lli:l].ll‘_‘ﬁ- I:]i'- l‘.‘Pl"i.E]l'l:'i I::IF tl:'!lli." Hedllhe CI.H.EE RS
interrelated. Many of the model parameters are shared among
the different series and need only be entered once. But implied vol-
atility can be different for different options within the same class,
This is referred to as the volatility skew. There are two types of vol-
atility skew: term structure of volatility and vertical skew.

Term structure of volatility. Term structure of volarility—also
called monthly skew or horizontal skew—is the relationship among
the implied volatilities of options in the same class with the same
strike but with different expiration months, IV, again, is often inter-
preted as the market's estimate of future volatilicy. It is reasonable o
ASsLITE T_'h:-![ ThE‘ |T|'r'|T1CE1_' "ﬂ."i.]] EKFIECT HSEMTNE I'I.'lli_'.l'l'll']'l?'i IR ht‘ TTHOTE ‘n-’li_'ll]-i-'lti.lfr_"
than others. Because of this, different expiration cycles can trade
at different Vs, For example, if a company involved in a major
product-liability lawsuit is expecting a verdict on the case o be an-
nounced in two months, the [-month IV may be low, as the stock is
not expected to move much until the suit is resolved. The 2-month
volatility may be much higher, however, reflecting the expecratrions
of 4 big move in the stock up or down depending on the verdict.

a7
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Figure 3.3 GM Term Structure of Volatility

Series Bid-Ask Theo 1Y)
Feb 32.5 Call 0.75-0.85 0.80 32 0%
far 32.5 Call 1.25=1.35 1.30 32.T7%
Jum 32,5 CGall 2.45-2.55 2480 34.1%
Sep 32.5 Call 3.30-350 3.40 34 5%
Eh & 31,95

The term structure of volatility also varies with the normal
ebb and flow of volatility within the business cycle. In periods of
declining volatility, it is common for the month with the least
amount of time until expiration, also known as the front month,
T ['I.':-Idlf Ab i ]{]WET "‘.-'['I.l:]rl.l.i["'r’ th:-ll'l tl'lt" hEiCk FI.'H:II'II_'I.'IH, LT m:mt]‘ts
with more time until expiration. Conversely, when volarility is
rising, the front month rends to have a higher IV than the back
months.

FIGURE 3.3 shows historical option prices and their correspond-
ing implied volacilities for 32.5-strike calls on General Motors (GM)
during a period of low volatility, In this example, no major news is
expected to be released on GM. The VIX is ar 10.11, a relatively
low level for the time. The February 32.5 call has the lowest 1V,
at 32 percent. Each conseeutive month has a higher 1V than the
previous month. A praduared increasing or decreasing IV for each
consecutive expiration cyele is rypical of the term structure of
volatility.

Under normal circumstances, the tront month is the most sensi-
tive to changes in IV, There are two reasons for this. Fiest, front-
month options are typically the most acrively traded. There is more
buying and selling pressure. Their IV is subject to more activiry.
Second, vegas are smaller for options with fewer days unril expira-
tion. This means that for the same monetary change in an oprion’s
"l.-':-'lll_ll':", T]'lE ]V 'I'lE'-E'd.‘". O Move more {"mr f-ihmrl:-term l_'.l'rfl'['il;_':lﬂﬂ-

FIGURE 3.4 shows the same GM options and their corresponding
vegas. If the value of the Seprember 32.5 calls increases by $0.10, IV
must rise by 1 percentage point. If the February 32.5 calls increase
by 50.10, [V must rise 3 percentage points. As expiration approaches,
the vega gets even smaller. With seven davs until expiration, the
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Figure 3.4 GM Vegas

Series Theo v Vega
Feb 32.5 Call 0.80 32.0% 0.031
Mar 32.5 Call 1.30 32.7% 0046
Jun 32.5 Call 2.50 34.1% 0.078
Sep 32.5 Call 3.40 34 6% 0.098
[GEFRT &2 31 ,565)

Days to ewpiration: Fob 21, March B1, Jun 142, Sap 240

vega would be about 0.014. This means IV would have to change
about 7 points to change the call value $0.10.

Vertical skew

The second type of skew found in oprion IV is vertical skew, or
strike skew. Vertical skew is the disparity in IV among the strike
prices within the same month for an option class. The options on
maost stocks and indexes experience vertical skew. As a general rule,
the IV of downside options—calls and puts with strike prices
lower than the ar-the-money strike—rtrade at higher [Vs than the
ATM IV, The IV of upside oprions—calls and puts with strike prices
higher than the at-the-money scrike—uypically trade at lower Vs
than the ATM IV,

The downside is often simply reterred to as puts and the upside as
calls. The rationale for this lingo is that OTM options (puts on the
I'.IU“"I\Ej{].L" ':I['.I.l'.] L'q'll.l.ﬁ LI l'J:'iC 11]:'|'5i{:l.L'} dfc l]!'illﬂ“.":," ITore E]I:['j"l."L‘I."r’ T.]":H:I.L'I'.I
than the ITM options. By put-call parity, a put can be synthetically
created from a call, and a call can be synthetically creared from a purt
simply by adding the appropriate long or short stock position.

FIGURE 3.5 shows the vertical skew for Bo-day options on Apple
[nc. (AAPL) on a typical day, with IVs rounded to the nearest tenth.
Naotice the IV of the puts (downside options) is higher than thar of
the calls (upside options), with the 65 strike’s volarilicy three per-
centage points higher than thar of the 105 strike. Also, the differ-
ence in IV per unit change in the strike price is higher for the
downside oprions than it is for the upside ones. The put [Vs change by
about 0.6 percentage points per $5-change in the strike while the
calls differ by only 0.1 or 0.2 points. This incremental difference in
the IV per strike is often referred to as the slope. The puts of most

Gy
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Figure 3.5 AAPL IV Vertical Skew

Strike Call Theo Put Theo v
65 22.80 0.32 38.7
70 18.30 0.775 381
75 14,20 1.575 ar.4
a0 10.50 2.85 36.8
85 7.50 4.80 36.5
90 515 745 38.3
95 3.40 10.70 36.1

100 2.15 14.55 36.0
105 1.30 18.80 35.8

AMPLEEE 70, BS-day aplions

underlyings tend to have a greater slope to their skew than the calls,
Many models allow values to be entered for the upside slope and the
downside slope that mathemarically increase or decrease IVs of each
strike incrementally. Some traders believe the slope should be a
straight line, while others prefer an exponentially sloped line.

It the Vs were praphed, the shape of the skew would vary among
asset classes. This 1s somerimes referred o as the volatility smile or
sneer depending on the shape of the 1V skew. Although Figure 3.5 is
a typical paradigm for the slope tor srock oprions, bond oprions and
other commodity options would have differently shaped skews. For
example, grain options commonly have calls with higher IVs than
the pur [Vs.

Volarility skew is dependant on supply and demand. Greater de-
mand for downside protection may cause the overall IV o rise, but
it can cause the IV of puts to vise more relative to the calls or vice
versa. [ here are many traders who make their livings trading vola-
tility skew.

Chaprer Note

1. This rechnique provides only an estimation of future volatiliy,



Option-Specific Risk
and Opportunity

MNEW ENDEAVORS can be intimidating. The first day at a new job or
new school is a challenge. Oprion rrading is no different. When trad-
ers first venture into the world of oprions, they tend to stare with
what they know—rtrading direction. Buving stocks is at the heart of
the comfort zone tor many traders. Buying a call as a substitute for
huying a stock is a logical progression. And for the most part, call
buying is a pretey straighttorward way to take a bullish position in a
stock. Bur it's not just a bullish position. The greeks come into play
with the long call, providing hoth risk and oppormunicy.

Long ATM Call

Kim is a trader who is bullish on the Walt Disney Company {DIS)
VT I.'I'll;_' HI:'IE]TI rerm. TI:'IL' Lime hi'lri.EI:'II'l U'F ]:'lL"l' fl:'lrﬂf_'il'.:it is I.'I'.I.TE_'E_' "J."L'L"]C!'i-.
[nstead of buying one hundred shares of DIS at $35.10 per share,
Kim decides to buy one DIS March 35 call ar $1.10. In this example,
March options have forty-four days until expiration. How does Kim
proft from this position? How does she lose!

FIGURE 4.1 shows the P&{L) for the call at different time peri-
ods. The top line is when the trade is executed, the middle, dotted
line is after three weeks have passed, and the bortom darker line is
ar expiration. Kim wants DIS o rise in price, which is evident by
looking at the graph for any of the three time horizons, She would
anticipate a loss if the stock price declines, These expecrations are
related to the position's delta, but that is not the only risk exposure
Kim has. As indicated by the three different lines on Figure 4.1, the
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= [HS share price

Figure 4.1 P&(L) of DIS 35 Call

call loses value over time. This is called theta risk. She has other risk
exposure as well. FIGURE 4.2 lists the greeks for the DIS March 35 eall.

Kim's immediate direcrional exposure is quantified by the delta,
which is .57, Delta is immediate directional exposure, because it's
subject to change by the amount of the gamma. The positive pamma
of this position helps Kim by increasing the delta as DS rises and
decreasing it as ir falls. Kim, however, has time working against
her—thera. At this point, she theoretically loses $0.013 per dav.
Since her call is close to being at-the-money, she would anticipate
her theta becoming more negative as expiration approaches if DISs
share price remains unchanged. She also has positive vega exposure.
Cne percentage point increase in implied volarility earns Kim just
under $0.05. A one-point decrease costs her about $0.05. With so
few days until expiration, the 35-strike call has very little rtho expo-
sure. A full one percentage point change in the interest rate changes
her call's value by only $0.023,

Figure 4.2 Greeks for DIS March 35 Call

Delta 0.57

Gamma 0.166
Theia —0.013
Vega 0.048

Rha 0.023
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DELTA
Kim has a lot to worry about. But some risks warrant more concern
than others. With this position, delta is of the greatest concern,
tollowed by theta. Kim expects the call to rise in value and accepts
the risk of decline. Delta exposure was her main rationale for es-
tablishing the position. She expecrs o hold ir for abour three
weelks. Kim is willing to accept the rrade-off of delea exposure for
thera, which will cost her three weeks of erosion of option pre-
mium. If the anticipated delta move happens sooner than ex-
pected, Kim will have less decay. FIGURE 4.3 shows the value of her
35 call ar various stock prices over time. The left column is the
price of DIS. The top row is the number of days until expiration.
The effect of delta is evident as the stock rises or falls. When
the position is established (44 days until expiration), the change
in the oprion price if the stock were to move from $35 to $36 is
62 (1.66 — 1.04). Berween stock prices of $36 and $37, the option
gains .78 (2.44 — 1.66). If the stock were to decline in value from
$35 to $34, the option loses 47 (1.04 — .57). The option gains value
iaf a I'.':i!ir.ll_'r rate as l']"lL' Etli'I'ClC rises ':Il'll'.] I.I;'I'SL'H "l."':IIlJ.L' At 4 EI.I;'I'“"UT rate as thﬂ
stock falls. This is the effect of gamma.

GAMMA
With this type of position, gamma is an important but secondary
consideration. Gamma is most helpful o Kim in developing

Figure 4.3 DIS 35 Call Price—Time Matrix—\Valua

Stock 44 41 38 35 32 28 26 23 20
Price Days | Days | Days | Days | Days | Days | Days | Days | Days

40 6.24 | 522 | 520 | 518 | 517 | 515 | 513 | 512 | 510
39 426 | 424 | 422 | 420 | 418 | 416 | 414 | 412 | 410
38 332 | 320 | 327 | 3.24 | 322 | 318 | 316 | 3.14 | 312
37 2449 247 | 238 | 234 | 231 | 227 | 224 | 221 | 247
36 166% 1.63 | 1.58 | 155 | 1.51 | 1.47 | 142 | 1.38 | 1.33
35 1047100 | D95 | 091 | 0867 | 082 | O.78 | 073 | D&Y
a4 0.57 E 053 (050 | 046 | 043 | 0389 | 035 | 0.31 | D.26
33 027 | 025 | 022 | 099 | 047 | 015 | 042 | 00 | DO7
32 011 | 009 | D.OB | 0.06 | 0.O5 | 0.04 | 0D.03 | 0.02 | 0.01
31 0.03 | 003 | D02 | 002 | 000 ( 007 | 001 | 000 | 0.0
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Figure 4.4 DIS 35 Call Price—Time Matrix—Delta

Stock 44 41 a8 as az 29 26 23 20
Price | Days Days | Days | Days | Days | Days | Days | Days | Days

40 | 0.985 0.988 | 0990 (0992 | 0.994 | 0.996 [ 0.997 | 0.998 | 0.999
39 (08962 0966|0971 0875|0979  0.984 | 0,988 | 0.997 | D.985
38 | 0917 0.823 | 0,928 | 0.935 | 0.942 | 0.951 | 0.958 | 0.966 | 0.975
37 | 0,834 0.840 | 0.B48 | 0.855 | 0,866 | 0.874 | 0,884 | 0896 | 0.911
36 | 0712 0715 | 0719 | 0724 | 0729 | 0.735 | 0.743 | 0.753 | 0.764
3% | 0.,551 0.5489 | 0.547 | 0.545 | 0.543 | 0.541 | 0,539 | 0.537 | 0.534
34 | 0377 0.369 | 0,361 | 0.352 | 0,342 | 0,331 | 0318 | 0.303 | D.285
33 | 0.222 0.211 | 01988 (0186 | 0174 | 0.160 [ D.144 | 0125 | D107
32 | 0102 0.099 (0089 | 0.077 | 0.067 | 0.058 [ 0.048 | 0.036 | 0.026
31 | 0.041 0.036 | 0.031 |0.024 | 0.019 | 0.015 | 0.010 | 0.007 | 0.004

expectations of what the delta will be as the stock price rises or
falls. FIGURE 4.4 shows the delta at various stock prices over time,

Kim pays atrention to gamma only to gauge her delta. Why is
this important to her? In this rrade, Kim s focused on direcrion,
Knowing how much her call will rise or fall in step with the stock is
her main concern. Notice thar her delta rends o ger bigger as the
Etl'.'lll:k rises ':'I[lld 5I'[1i.l].].|§_']' a5 [I"lL' Etﬂl:l'[ {-i.ll.].‘_'i. .a'sl.b time [."IHEE'L'E, 'L]:'lL" L:lll.'].t':i
gravitares toward 1.00 or O, depending on whether the call is in-the-
ey ar l'!-l]l'-'{:l'Fﬂ't]:H_‘-'Il'll;'I'I'lL"':,".

THETA
Crprion buying is a veritable race against the clock, With each pass-
ing day, the option loses theorerical value, Refer back to Figure 4.3,
When three weeks pass and the time to expiration decreases from
torty-four davs to ewenty-three, whar happens to the call value? If
the stock price stays at around its original level, theta will be re-
sponsible for a loss of about 30 percent of the premium. If DIS is at
$35 with twenty-three days to expiration, the call will be worth
$0.73. With a big enough move in either direction, however, theta
matters ]Til._lCh ]E‘!"'-!"'u.

With rwenty-three days to expiration and DIS at $39, there s
only .12 of time value—the premium paid over parity for the oprion.,
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Ar that point, it is almost all delta exposure. Similarly, if the DIS
stock price falls after three weeks to $33, the call will have only (10
of time value. Time decay is the least of Kim's concerns if the stock
makes a big move,

VEGA

After delta and thera, vega is the next most influential contributor
to Kim's profit or peril, With DIS ar $35.10, the 1.10 premium for
the 35-strike call represents one dollar of time value—all of which
is vulnerable to changes in implied volatiliey. The oprion’s 1.10
value returns an IV of abour 19 percent given the following inputs:

Stock: $35.10

Strike: 35

Drays to expiration: 44

[nrerest: 5.25 percent

Mo dividend paid during this period

Consequently, the vega is .048, What does the .048 vega rell Kim?
Criven the above inputs, for each point the [V rises or falls, the op-
tion's value gains or loses about 50.05.

Some of the inputs, however, will change. Kim anticipates DS
rising in price. She may be right or wrong. Either way, it is unlikely
the stock will remain exactly at $35.10 to option expiration. The
only certainty is thar time will pass.

Both price and time will change Kim's vega exposure. FIGURE 4.5
shows the changing vega of the 35 call as time and the underlying
price change.

When comparing Figure 4.5 to Figure 4.3, it's easy to see that as
the time value of the option declines, so does Kim's exposure to
vepa, As time passes, vega cers smaller. And as the call hecomes
mare in- or out-of-the-money, vega gers smaller. Since she plans to
hold the position for around three weeks, she is not concerned about
small fluctuations in IV in the interim.

If indeed the rise in price thar Kim anticipates comes to pass,
vega becomes even less of a concern. With twenty-three days w
expiration and DIS at $37, the call value is 2.21. The vega is
F0.018. If IV decreases as the stock price rises

4 COMMmon
occurrence—the adverse effect of vega will be minimal, Even if IV

L))
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Figure 4.5 DIS 35 Call Price—Time Matrix—\Vega

Stock 44 41 38 35 32 29 26 23 20
Price Days Days | Days | Days | Days | Days | Days | Days | Days

40 | 0,006  0.005 | 0,003 | 0.002 | 0,002 | 0.001 | 0,007 | 0.007 | 0.000
39 | 0010 0070|0009 (0007 | 0.005 (0004 | 0,003 0.002 [ D.OOA
38 | 0.021 0.8 | 0.016 | 0015 | 0,014 | L0771 | 0,008 | 0.007 | 0.005
37 | 0.032 0.031 | 0.030 | 0.028 | 0.024 | 0.020 | 0.019 | 0.018 | 0.014
36 | 0,042 0.039 | 0,037 | 0.036 | 0,034 | 0,032 | 0,037 | 0,028 | 0.027
35 | 0.048 0.047 | 0.045 | 0.043 | 0.047 | 0,032 | 0.037 | 0,035 | 0.033
34 | 0.043 0.041 | 0.040 | 0038 | 0.036 | 0.035 | 0.033 | 0.031 | D.029
33 | 0.038 0.034 | 0.031 | 0027 | 0,023 | 0,022 | 0.020 | 0.048 | D.013
32 (0020 0019|0018 (0015|0012 | 0.070 | 0.009 | 0006 | 0,005
31 | 0,070 0.008 | 0.007 | 0.006 | 0.004 | 0.003 [ 0.002 | 0,007 | 0.001

declines by five points, to a historically low IV for DIS, the call loses
less than $0.10. That's less than 5 percent of the new value of the
Oprion.

It dividend policy changes or the interest rate changes, the value
of Kim's call will be affecred as well. Dividends are often fairly pre-
dictable. However, a large unexpected dividend payment can have
a sipnificant adverse impact on the value of the call. For example, if
a surprise $3 dividend were announced, owning the stock would
become greatly preferable to owning the call. This preference would
be reflected in the call premium. This is a scenario that an experi-
enced trader like Kim will realize is a possibility, although not a
probahility. Although she knows it can happen, she will not plan for
such an event unless she believes it is likely to happen. Possible
reasons for such a belief could be rumors aor the company historically
paying an irregular dividend.

RHO

For all intents and purposes, rho is of no concern to Kim. In the
Alan Greenspan vears and the early part of the Ben Bernanke yvears
of Federal Reserve leadership, changes in the interest rare have
usually been announced at the regularly scheduled Federal Open
Market Committee (FOMOC) meetings, with bur a few exceptions,
In these more stable periods, if there is no FOMC meeting scheduled
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during the life of the call, it's unlikely that rates will change, Even it
they do, the rho with forty-four days to expiration is only 023, This
means that if rates change by a whole percentage point—which is
four times the most common incremental change—the call value
will change by a licdle more than $0.02. In this case, this 15 an
acceptable risk. With twenty-three days to expiration, the ATM 35
call has a tho of only .011.

Tweaking greeks

With this position, some risks are of greater concern than oth-
ers, and Kim may have her own personal concerns and preferences.
S]]E may wWHnt more EXPHIELTE fy s0me j_::rf.'_"-l:"k."'- ':!]'ld I.E‘."if'i [ i_lthEl’H-
What if she is concerned that her forecasted price increase will rake
longer than three weeks? She may wanr less exposure to thera, What
if she is particularly concerned about a decline in implied volarilicy?
She may want o decrease her vega. Conversely, she may believe IV
will rise and therefore want to increase her vega.

Kim has many ways ar her disposal to customize her greeks. All
of these alternarives come with trade-offs. She can buy more calls,
increasing her greek positions in exact proportion. She can buy or
sell stock or options against her call, creaving a spread, The simplest
way to aleer her exposure to option greeks is to choose a different
call to buy. Instead of buving the ATM call, Kim can buy a call with
a different relationship to the current stock price.

Long OTM Call

Kim can reduce her exposure to thera and vega by buying an out-of-
the-money call. The trade-off here is that she also reduces her im-
mediate delta exposure, Depending on how much Kim believes DIS
will rally, this may or may not be a viable reade-off. Say thar instead
of buying one DIS March 35 call, Kim buys one DIS March 37.50
call for .20,

There are a few observations to be made about this alterna-
tive position. First, the premium, and theretfore overall risk, is
much lower, .20 instead of 1.10. From an expiration standpoint,
the breakeven ar expiry is $37.70 (the strike price plus the call
premium)}. Since Kim plans on exiting the position after about
three weeks, the exacr breakeven point at the expiration of the
contract is irrelevant. But the concept is the same: the stock
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Figure 4.6 Greeks for DIS 35 and 37.50 Calls

33 Call 37.50 Call
Delta 0.67 0,185
Gamma 0,166 0,118
Theta —-0.013 —0.007
Vega 0.048 0.032
Rhao 0.023 0.007

needs to rise significantly. FIGURE 4.6 shows how Kim's concerns
translate into greeks. This table compares the ATM call with the
OTM call. Kim can reduce her theta to half that of the ATM call
position by purchasing an OTM. This is certainly a favorable
ditference. Her vega is lower with the 37.50 call too. This may or
may not be a favorable ditference. That depends on Kim's opinion
of [V,

Omn the surface, the disparity in delta appears to be a highly un-
favorable teade-off, The delta of the 37.50 call 15 less than one-third
of the delra of the 35 call, and the whole motive for entering into
this trade is to trade direction! Although this strategy is very delea-
oriented, its core is more focused on gamma and thera.

The gamma of the 37.50 call is about 72 percent that of the 35
call. But the thera of the 37.50 eall is abour half thar of the 35 call.
Kim is improving her gamma/thera relationship by buving the OTM,
but with the call being so far out-of-the-money and so inexpensive,
the theta needs to be taken with a grain of sale. It is ultimarely gamma
that will make or break this delta play.

The price of the option is .20—a rather low premium. In or-
L:IL'I 'FI.:II.' l'.hL' 'C':I].l 4] g':'l'i.'['l i 1'."':'l].LI.L', li.:lL"ll'.':'I h.ll.E- Tt =48 L] 'l.:'l-'i]l'l:'.'. ‘l-".-'jth ]:1'.."].:[:!‘
from gamma. At this point the delta is small, only (185, If Kim’s
forecast is correct and there is a big move upward, gamma will
cause the delta ro increase, and therefore also the premium to
increase exponentially. The call’s sensitivity to gamma, however,
is dynamic.

FIGURE 4.7 shows how the pamma of the 37.50 call changes as
the stock price moves over time, At any point in time, gamma is
highest when the call is at-the-money. However, so is theta. Kim
wants to reap as much benehr from gamma as possible while mini-
mizing her exposure o theta. [deally, she wanrs DS to rally through
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Figure 4.7 DIS 37.50 Call Price—Time Matrix—Gamma

Stock 44 41 38 35 32 29 26 23 20

Price Days | Days | Days | Days | Days | Days | Days | Days | Days
40 | 0,081 | 0.081 | 0.080 | 0.079 | 0.077 | 0.075 | 0.072 | 0.058 | 0.061
39 0124 | 0127 | 0130 | 0133 | 0135 | 0138 | 0141 | 0,143 | 0145
38 | 081 | 067 (0173 | 0180 | 0188 | 09928 | 0.207 | D.218 | 0.233
37 0,175 | 0181 | 0188 | 0185 | 0.204 | 0,213 | 0.224 | 0.237 | 0.253
36 | 0157 | 0981 | 064 | 0967 | 0170 | 0973 | 0176 | 0178 | 0180
35 | 0114 | 0113 | 0111 | 0,108 | 0.105 | 0.102 | 0.096 | 0.028 | 0.079
a4 0.085 | 0.062 | 0.058 | 0.053 | 0047 | 0.042 | 0035 | 0.028 | 0.020
33 | 0.029 | 0.025 | 0.022 | 0.018 | 0.015 | 0.011 | D.OOB | D.0DO5 | 0.003
32 0.010 | 0.007 | 0,006 | 0,004 | D003 | 0.002 | 0,007 | 0.007 | 0000
31 | 0.002 | 0.002 | 0.007 | 0,001 | 0.000 | 0.000 | 0.000 | D.0D0OO | 0.000

the strike price—rthrough the high pamma and back to the low
theta. Atrer three weeks pass, with twenty-three days until expira-
tion, if DS is ar $37 a share, the gamma almost doubles, ro 0.237.
When the call is at-the-money, the delta increases ar its fastest rate.
As DIS rises above the strike, the gamma figures in the table begin

to decline.
Cramma helps as the stock price declines too. FIGURE 4.8 shows
the effect of rime and gamma on the delta of the 37.50 call.

Figure 4.8 DIS 37.50 Call Price—Time Matrix—Delta

Stock 44 41 38 35 32 28 26 23 20

Price Days | Days | Days | Days | Days | Days | Days | Days | Days
40 | 0.881 | 0.BET | 0.894 | 0,802 | 0.911 | 0,920 | 0.929 | 0,938 | 0.951
39 0,779 | 0785 (0,791 | 0.7y98 | 0.805 | 0813 | 0.823 | 0.835 | 0.850
38 | 0635 | 0837 | 0838 | 0,840 | 0842 | 0,645 | 0.848 | D.652 | 0.B58
37 D466 | 04617 (0456 | 0450 | 0.444 | 0436 | 0.428 [ 0419 | 0408
a6 | 0.298 | 0.287 [ 0.277 | 0.266 | 0.254 | 0,240 | 0.224 | 0,206 | 0.184
35 | 0.162 | 0151 | 0139 | 0426 | 0.114 | 0.102 | 0.088 | 0.071 | 0.058
a4 0.071 | 0.064 | 0.056 | 0.047 | 0.039 | 0,032 | 0.024 [ 0,017 | 0.071
33 | 0,025 0021 | 0.017 | 0.013 | 0.008 | 0D.008 | 0.004 | D.003 | 0001
32 0,007 | 0,005 [ 0.004 | 0.003 | 0.002 | 0.007 | 0.000 | 0.000 | G.0Q0
31 | 0.001 | 0,001 | 0007 | 0.000 | 0.000 | 0.00O | 0.000 | 0.000 | 0.000
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Figure 4.9 DIS 37.50 Call Price—Time Maftrix—Valus

Stock 44 41 38 35 32 29 26 23 20
Price Days Days | Days | Days | Days | Days | Days | Days | Days

40 2.89 288 | 283 | 280 | 276 | 273 | 270 | 267 | 2.684
39 2068 202 (198 184 (190 | 185 | 182 | 1.78 | 1.74
38 1.3 1.3 | 127 ) 1.22 | 118 ) 113 | .08 1.{!4“0.93
a7 080 | 0.76 | 0.72 | 0.68 | 0.64 | 059 | 0.55 | 050+ 045
36 041 038 | 035 | 032 | 0.29 | 025 | 0.22 | 019 | 015
35 019 018 | 0.4 | 02 | 010 | 009 | 007 | 0.05 | 0.04
34 007 008 | 005 | 004 [ 003 | 002 | 0071 | OO0 | 0.0
33 g0z 002 | 001 | 007 | 007 | 000 | 00D | 0.00 | OO
32 000 000 | GO0 | 0OO [ 000 | 000 | 000 | OO0 | 000
31 0.00 000 | 000 | 00O | 0.00 | 000 | 000D | 0.00 | 000

The etfect of gamma is readily observable, as the delta at any
point in time is always higher at higher stock prices and lower at
lower stock prices. Kim truly benefits when the delta grows from irs
initial level of (185 to above 50—above the point of being at-the-
money. [f the stock moves lower, gamma helps rake away the pain of
the price decline by decreasing the delta.

While delea, gamma, and theta occupy Kim's thoughts, i is
ultimarely dollars and cents that marcter. She needs to rranslare
her :-;rmly uf thr.-_' grt*t*l-::-; I cmld, h:m.{ cash. FIGURE 4.9 shows the
theorerical values of the 37.50 call. The sooner the price rise ce-
curs, the better. [t means less time for theta to ear away profies, If
Kim must hold the position tor the enrire three weeks, she needs
a good pop in the stock to make it worth her while, At a $37
share price, the call is worth about .50, assuming all other marker
influences remain constant. That's about a 150 percent proft. Ax
338, Figure 4.9 reveals the call value to be 1.04. That's a 420 per-
cent profit.

O one hand, its hard for a erader like Kim nor to get excited
about the prospect of making 420 percent on an 8 percent move in
a stock. On the other hand, Kim has to put things in perspective.
When the position is established, the call has a (185 delta. By the
trader’s definition of delta, that means the call is estimated to have
about an 18.5 percent chance of expiring in-the-money. Maore than
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four out of five times, this position will be trading below the strike
at expiration.

Although Kim is not likely to hold the position unril expirarion,
this observation tells her something: she's starting in the hole. She is
more likely to lose than to win. She needs to be compensated well for
her risk on the winners to make up for the more prevalent losers.

Buying OTM calls can be considered more speculative than
buying ITM or ATM calls. Unlike what the at-expiration diagrams
would lead one to believe, OTM calls are not simply about direc-
tion. There's a bit motre o it. They are really about gamma, time,
and the magnitude of the stock’s move, Long OTM calls require a
hig move in the right direction for gamma to do its job.

Long ITM Call

Klm 'rl].‘i[_:l ]'I.q'-'l.!é- ThE‘ 'rl]'['Erl'lq'-ITi.'l.-"E Ly h'l_]'!r’ Al i.n"'[']'ll':"*l'l.'lli'll]'llf":." E'r'l“. I]'l!'i-[E'rlL{ H'F
the 35 or 37.50 call, she can buy the 32.50. The 32.50 call shares
some of the advantages the 37.50 call has over the 35 call, but its
overall preek characreristics make i a very ditferent rrade trom the
two previous alternatives, FIGURE 4,10 shows a comparison of the
greeks of the three different calls.

Like the 37.30 call, the 32.50 has a lower gamma, thera, and
vega than the at-the-money 35-strike call. Because the call is in-
the-money, it has a higher delra: .862. In this example, Kim can buy
the 32,530 call for 3. That's 40 over parity (3 — [35.10 = 32.30] = 40).
There is not much time value, bur more than the 37.50 call has.
Theta is of some concern, because its a bigger number for the 32.50
calls than it is for the 37.50 calls. Ultimarely, the [TMs have 40 of
rime value to lose compared with the .20 of the OTM calls. Vega is
also of some concern, but not as much as in the other alternatives,
hecause the vega of the 32.50 is lower than the 35%% or the 37.50%.

Figure 410 Greeks for DIS 32.50, 35, and 37.50 Calls

32.50 Call 35 Call 37.50 Call
Delta 0.862 0570 0.185
Gamma 0,079 0. 166 0.119
Theta 0.090 0.013 0.007
Vega 0.028 0.048 0.032

Rho 0.033 0.023 0.007
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Figure 411 DIS 32.50 Call Price—Time Matrix—Delta

Stock 44 41 38 35 32 29 26 23 20
Price Days Days | Days | Days | Days | Days | Days | Days | Days

40 | 0,998 0.998 | 0,999 | 0.999 | 0,999 | 1.000 | 1.000 | 1.000 | 1.000
39 | 0993 0995|0926 (0997 | 0998 (0999 | 0929 | 1.000 | 1.000
38 | 0,983 0.986 | 0,989 | 0.991 | 0,993 | 0.995 | 0.997 | 0.098 | 0,999
37 | 0,862 0567 (0971|0876 | 0.580 05984 | 0988 | 0992 | 0.995
36 | 0924 0.929 | 0935 | 0.942 | 0,950 | 0.956 | 0,963 | 0972 | 0.978
35 | 0.857 0.865 (0871 (0878|0887 | 0.898 ( 0.908 | 0.919 | 0.8931
34 | 0756 0761|0767 (0774 | 0782 |0.791 | 0.800 | 0811 | 0.824
33 | 0623 0.624 | 0.625 | 0827 | 0620 | 0.831 | 0.635 | 0.639 | D.644
32 | 04689 0464 | 0459 | 0454 | 0448 (0442 | 0434 | 0426 | 0,416
31 | 0,314 0.305 | 0.295 | 0.283 | 0.271 | 0.258 | 0.244 | 0.228 | 0.208

Gamma doesn’t help much as the stock rallies—it will ger smaller as
the stock price rises. (Gamma will, however, slow losses if the stock
declines by decreasing delta ar an increasing rare.

In this case, the main focus is delta. FIGURE 4.11 shows the ma-
trix of the delta of the 32.50 call.

-..l";jI'lCC tI:'IL' L":i“. stares -Il-.l't]:'lli."-"[].'ll:]l'lli_"'r’ 1'|.I'lli.:| I"lq"lbi il TL"I.Eitj‘l.-'L"I.‘g." I.I;'I"l.:'l-’
gamma, the delta remains high even if DS declines significantly.
CGamma doesn’t really kick in until the stock retrears enough o bring
the call closer to being at-the-money. At that point, the position will
hawve suftered a big loss, and the higher pamma is of liccle comforre.

Kim's motivation for selecting the [TM call above the ATM
and OTM calls would be increased delta exposure. The 86 delta
makes direction the most important concern right out of the gare.
FIGURE 4.12 shows the theoretical values of the 32.50 call.

From share price $35 to $36, the call gains .90—{rom 2.91 w
3.8]1—about a 30 percent gain. Howewver, from $35 to 334, the call
loses .80, or 27 percent. Even if the call is held unril expiration, or
if the implied volatility goes o zero, the most time premium thart
can be lost (hased on the prices when the trade was estahlished) is
40, or about 13 percent of the 3 premium. The call is mostly intrinsic
value. The intrinsic value is at risk as well, bur it's affected only by
direcrion.

Il this were a deeper in-the-money call, the delta would start our
even higher, closer to 1.00, and the other relevant greeks would be
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Figure 412 DIS 32.50 Call Price—Time Matrix—Valus

Stock 44 41 38 35 32 28 26 23 20
Price Days | Days | Days | Days | Days | Days | Days | Days | Days

40 .01 | 789 | 768 | YBB | 785 | 7TB4 | TE2 | 781 | 7.59
39 6.71 | 670 | 6,68 | 6B.67 | 665 | 664 | 662 | BB1 | 559
38 672 | 271 | 589 | 567 | 566 | 5.84 | 562 | 561 | 559
a7 475 | 473 | 471 | 469 | 467 | 485 | 463 | 481 | 480
36 3819 378 | 375 | 373 | 370 | 388 | 365 | 363 | 381
35 2910 288 | 285 | 282 | 278 | 275 | 271 | 288 | 285
a4 271&° 207 | 203 | 189 | 194 | 180 | 1.8&6 | 1.81 | 1.77
33 141 | 137 [ 1.33 | 128 | 1.24 (119 | 114 | 1.09 | 1.03
32 o0&y (083 | 0.y2 | 074 | O70 | OB5 | 060 | 055 | 050
3 048 | 044 | 041 | 037 | 033 | 030 | D268 | 0.23 | DS

closer to zero, The deeper [TM a call, the more it acts like the stock
and the less its oprion characreristics (greeks) come into play.

Long ATM Put

The beauty of the free marker is that two people can study all the
i:l"l-":ij].':il.',ll.L' infi]rmutinn LT thL" slIme :'il'li'l'l:l:l.'. ilI“.:l. COImne up wil'h I:U]'IIFI.L"I'.L'].}'
different outlooks. First of all, this provides for entertaining television
(ITh l'hli: I."'l,]:'il.l'lﬂ.‘i‘.i-*'l.'lli."“’.‘i C]'lEi]'I.nCI.:'i WI.'ICTI th TIL"I."'.’:-’#'I'T]{ jll}'{“]]:'H.:IHL'H AT CHE -
spoken bullish analyst with an equally unreserved bearish analyse.
Burt differing opinions also make for a robust markerplace. Differing
opinions are the oil that greases the machine that is price discovery.
From a market standpoint, it's what makes the world go round.

[t is possible that there is another wrader, Mick, in the markert
studying DIS who arrives at the conclusion that the stock is over-
priced. Mick has studied Disney and believes the stock will decline in
price over the next three weeks. He decides to buy one DS March 35
put at B0 In this example, March has forey-four days to expiration.

Mick iniriates this long put pesition to gain downside exposure,
but along with his bearish position comes oprion-specific risk and
opportunity. Mick is buying the same month and strike option as
Kim did in the first example of this chapter: the March 35 strike.
Despite the different directional bias, Mick’s position and Kim’s
position share many similarities. FIGURE 4.13 offers a comparison of
the greeks of the DS March 35 call and the DIs March 35 put.
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Figure 413 Greeks for DIS 35 Call and 35 Put

Call Put
Delta 0.57 -0.444
Gamma 0186 0174
Theta —-0.013 0.009
Vega 0.048 0.048
Rho 0.023 -0.015

The first comparison to note is the contrasting deltas, The pur
delta is negative, in contrast to the call delta. The absolute value of
the put delta is close to 1.00 minus the call delta. The put is just
slightly our-of-the-money, so its delra is just under .50, while thar of
the call is just over .50. The disparate, ver related deltas represent
the main difference between these two trades.

The difference berween the gamma of the 35 pur and thar of the
corresponding call is fairly negligible: 174 versus .166, respectively.
The gamma of this ATM put will enter into the equation in much
the same way as the pamma of the ATM call. The put’s negative
C_]EI[:-I W]]l hE‘CU‘ITlE‘ [Tre nE_!;i]ti.\-'E il thE 'H-ﬂ'.":k dECIjI’IE‘H, lewing CII:'.IHET
ro — 10O, It will get less negarive as the stock price rises, drawing
closer o zero. Gamma is important here, because it helps the delra.
Delta, however, still remains the most importane greck. FIGURE 4.14
illustrates how the 35 pur delta changes as time and price change.

Figure 414 DIS 35 Put Price—Time Matrix—Delta

Stock 44 41 38 L] 32 29 26 23 20

Price | Days Days | Days | Days | Days | Days | Days | Days | Days
40 0015 0012 0,070 —0.008 | —0008E | 0,004 —0,003( 0,002 —0.001
39 0.028 0034 (0,029 -0.025| 0021 |- 0.016| -0.012| - 0.009 | —0.005
44 —0.084 —0.078| 0072|0066 -0.068|-0.020| 0,042 | —0.034 | —0.025
a7 0168 0162 0188 | 0146|0136 (- 0128 0117 | - 0,105 | —D.020

36 —0.2895 0291 | 0287|0282 0276 0.269| - 0.261| -0.251 | - 0.239
35 0462 - 0,463 -0.485 | - 0486 | ~0AET |- L4568 | ~0.A70)| ~0.472 | ~0.474
34 D.648 0654 (0662 0670|0679 0688 -0.702| 0716 0.733
43 —0.81% —0.830| —0.842 | -0.853) - 0.B85 | - 0.878| —0.803| - 0.8911 | 0828
32 0.956 —-0.966| -0.976 | -0.985 | ~0.991 (- 0.297 | - 1.00 1.00 1.00
Y 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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Figure 415 DIS 35 Put Price—Time Maitrix—Value

Stock 44 41 38 35 32 28 26 23 20
Price Days | Days | Days | Days | Days | Days | Days | Days | Days

40 0.01 | o1 | 00 | 001 | 000 | 000 | 000 | 000 | DOD
39 004 ( 003 | 0,03 | 002 | 002 | 007 | 000 | 001 | D00
38 010 | .08 | 008 | 007 | 005 | 004 ) D03 | 003 | D02
a7 023 | 021 | 042 | 07 | 015 | 013 | 011 | 0,089 | 0.O7
36 045 | 043 | 040 | 038 | 035 | 032 | 0.29 | 026 | D23
35 083 | 081 (078 | 075 | 072 | 0B8 | D66 | 0.B2 | D58
a4 138 [ 136 | 1.34 | 132 | 1.29 | 1.27 | 1.24 | 1.21 | 1.18
33 212 | 211 | 2.09 | 2.08 | 207 | 2.06 | 2.04 | 2.03 | 2.02
32 3.01 | 3.00 | 3.00 | 3.00 | 3,00 | 3.00 | 3.00 | 3.00 | 3.00
3 4.00 | 400 | 400 | 400 | 400 | 400 | 4.00 | 4.00 | 4.00

Since this pur is ATM, it starts out with a big enough delra o of-
fer the directional exposure Mick desires. The delta can change, but
gamma ensures that it always changes in Mick's favor. FIGURE 4.15
shows how the value of the 35 put changes with the stock price.

Ohver time, a decline of only 10 percent in the stock yields high
]:'}L"TCL'I'I.“I.gL‘ refburns, Tl"ll‘!- 1% li.]llL'“ ti tI:‘.IL' IL"".-'L']'HE'."".] l].il'li."ﬂ_'l'j{!'['l':i]. ndture
of this trade, delta.

While the other greeks are not of primary concern, they must be
monitored. At the onset, the 80 premium is all time value. It is
subject to the influences of time and volatility. This is where trading
erecks comes into play,

Conventional rrading wisdom says, “Cut your losses early, and
let your profits run.” When trading a stock, thar advice is inrellecru-
ally easy to understand, although psyehologically ditheult to follow.
Buyers of options, especially ATM options, must follow this advice
from the standpoint of theta. Options are decaying assets. The time
premium will be zero ar expiration. ATMs decay at an increasing
nonlinear rate. Exiting a long position before getting too close to
expiration can cut losses caused by an increasing theta. When to cut
those losses, however, will differ from trade to rrade, situation to
situarion, and person to person.

When buyving options, accepting some loss of premium due ro
time decay should be part of the wader’s plan. [t comes with the
territory. In this example, Mick is willing to accept about three

55



86

The Basics of Option Greeks

Figure 416 DIS 35 Put—Thetas and Theoretical Values

Days 44 ar 30 23 16 9 2
] -0.00% | —0.009 | -0.011 | -0.013 | —0.015 | —-0.021 | —0.049
Theo 0.80 0.73 0.66 0.57 0.48 0.35 0.15

weeks of erosion. Mick needs to think about what his put will be
worth, not just if the underlying rises or falls but also if it doesn't
move at all. Ar the vime the position is established, the theta is
209, just under a penny. If DIS share price is unchanged when
three weeks pass, his thera will be higher. FIGURE 4.16 shows how
thetas and theoretical values change over time if DIS stock remains
ar $35.10.

Mick needs to be concerned not only about what the thera is
now but what it will be when he plans on exiting the position. His
plan is to exit the trade in about three weeks, ar which point the pur
theta will be —.013. If he amortizes his theta over this three-week
period, he theoretically loses an average of about .01 a day during
this rime if nothing else changes. The average daily thera is calcu-
|.'rl|,'1:'“|;_] I'IE['E' 1"'!.-' .‘SLIhTT-i-'ICTi.nL’ thE‘ ".-':-III._H'." l:'.lf- tI'IE‘ Pl._ll' at twent}'-thrte L'Ii]"r’.‘i-
o expiration from its value when the trade was established 1o hind
the loss of premium attributed to vime decay, then dividing by the
number of days unril expiration.

Difference of premium + Change in days to expiration
= Average daily theta

Since the theta doesn’t change much over the first three weeks,
Mick can eveball the thera rather easily, As expiration approaches
and theta hegins to grow more quickly, he'll need to do the math.

At nine days to expiration, the theoretical value of Mick’s put is
about 0.35, assuming all other variables are held constant. In this
case, he will have lost 0.45 (080 — 0.35) due to erosion over this
thirty-five-day period if the stock hasn't moved. Mick’s average daily
theta during thar period is about 0.0129 {0.45 + 33). Mick must
weigh his assessment of the likelihood of the option gaining value
from delta against the risk of erosion. If the forecast is not realized
within the expected time frame or if the forecast changes, Mick
needs to act fast to curtail an increasing average daily thera.
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FINDING THE RIGHT RISK
Mick eould lower the theta of his position by selecting a put with a
ereater number of days to expiration. This alternative has its own set
of trade-offs: lower gamma and higher vega than the forty-four-day
put. He could also select an [TM put or an OTM pue. Like Kin's call
alternatives, the OTM put would have less exposure o time decay,
lower vega, lower gamma, and a lower delta. It would have a lower
premium, too. [t would require a bigger price decline than the ATM
put and would be more speculative. The ITM pur would also have
lower theta, vega, and gamma, but it would have a higher delta. Tt
would take on more of the funcrionality of a short stock position in
much the same way that Kim's ITM call alternative did for a long stock
position. In its very essence, however, an option trade, in-the-money
or atherwise, is still fundamentally different than a stock trade.

Stock hasa 1.00 delra. The delta of a stock never changes, so it has
O gamma. Stock is not subject to rime decay and has no volatility com-
ponent o its pricing. Even though ITM options have delras that
approach 1.00 and other greeks that are relacively low, they have two
important differences from an equity. The first is that the greeks of op-
tions are dynamic. The second is the built-in leverage feature of options.

The relationship of an oprion’s serike price to the stock price
can constantly change. Options that are in-the-money now may
be out-of-the-money tomorrow and vice versa. Greeks that are not
inn play at the moment may be later. Even if there is no time value
inn the option now because it is so far away-from-the-money, there
is the potential for time premium to become a component of the
option’s price if the stock moves closer to the strike price. Gamma,
thera, and vega always have the porential to come into play,

Since oprions are leveraged by narure, small moves in the stock can
provide big profies or big losses. Options can also curtail big losses if used
for hedging. Long oprion positions can reap triple-digit percentage
gains quickly with a favorable move in the underlying. Even though
100 percent of the premium can be lost just as easily, one option contract
will have far less nominal exposure than a similar position in the stock.

It's All About Volatility

What are Kim and Mick really trading? Volatility. The motivation
for buying an option as opposed w buying or shorting the stock is
volatility, To some degree, these options have exposure to both
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flavaors of volatility, IV and HV. The positions in each of the exam-
ples have positive vega, Their values are influenced, in part, by im-
plied volatility. Over time, IV hegins to lose its sienificance if the
option is no longer elose to being at-the-money.

The main objective of each of these trades is o prohr from the
volatility of the stock'’s price movement, called future stock volartility
or future realized volatiliry. The strategies discussed in this chapter are
contingent on volatility being one-directional. The bigeer the move in
the trader's forecasted direction, the better. Volarility in the torm of an
adverse directional move results in a decline in premium, The gamina
in these long option positions makes volatility in the right direction
more benehcial and volatility in the wrong direction less costly.

This phenomenon is hardly unique to the long call and the long
put. Although some basic stratepies, such as the ones studied in this
chaprer, depend on a particular direction, many don't. Excepr for
interest-rate strategies and perhaps some arbitrage strategies, all op-
tion trades are volatility trades in one way or another. In general,
aption strategies can be divided inro two groups: volarility-buying
strategies and volatility-selling strategies. The following is a break-
down of common option strategies into catepories of volatility-

buying strategies and volatility-selling strategies:

Volatility-Selling Strategies | Volatility-Buying Strategies

=hort Gall, Short Put, Covered Call, Long Call, Long FPut, Bull CGall
Coverad Put, Bull Call Spread, Bear Spread, Bear Call Spread, Bull

Call Spread, Bull Put Spread, Bear Put Put Spread, Bear Put Spread, Long
spread, Short Straddle, Short Strangle, Straddle, Long Strangle, Guts, Back

Guts, Ratio Call Spread, Calendar, Spread, Calendar, Butterfly, lron
Butterfly, Iron Butterly, Broken- Butterfly, Broken-Wing Butterfly,
Wing Butterfly, Condor, Iron Condor, Condor, Iron Condor, Diagonals,
Diagonals, Double Diagonals, Risk Double Diagonals, Risk Reversals/!
Reversala’Collars. Collars

Long option strategies appear in the volatility-buying group be-
cause they have positive gamma and positive vega. Short option
strategies appear in the volatility-selling group because of negative
gamma and vega. There are some strategies that appear in both
groups—for example, the butterfly/condor family, which s typically
associated with income generation. These particular volatility

strategies are commonly instituted as volatility-selling strategies.
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However, depending on whether the position s bought or sold and
where the stock price is in relation to the strike price, the position
could fall into either group. Some strategies, like the verrical spread
tamily—bull and hear call and put spreads—and risk reversalfecollar
spreads naturally fall into either category, depending on where the
stock is in relation to the strike. The calendar spread family is unique
int that it can have characteristics of each group ar the same time,

DIRECTION NEUTRAL, DIRECTION BIASED,
AND DIRECTION INDIFFERENT
For the most parr, volacilivty-selling oprion straregies are direction
neutral. This means that the position has the grearest results if the
that is, neutral. Although
some oprion-selling strategies—for example, a naked pur—may
have a positive or negative delta in the short term, profit porential
is decidedly limited. This means thart if traders are expecting a big
move, they are typically better off with option-buying strategies.
Option-buying strategies can be either direcrion biased or diree-
tion indifterent. Direction-biased strategies have been shown through-
out this chapter. They are delta trades. Direction-indifferent strategies
are those thar benefit from increased volatility in the underlying but
where the direction of the move is irrelevant to the proficability of the
trade. Movement in either direction ereares a winner.

underlying price remains in a range

ARE YOU A BUYER OR A SELLER?
The question is: Which is better, selling volatility or buying volaril-
ity ! [ have attended option seminars with instructors (many of whom
[ regard with great respect) reaching that volatilicy-selling strategies,
Or income-generating strategies, are superior to buving options. [ also
receive advertisements for newsletters from option gurus that tout
the superiority of buying options. The answer to the question of
which is betrer is simple: it"s all 4 marter of personal preference.
When [ began trading on the floor of CBOE in the 1990s, [ quickly
hecame aware of a dichotomy among my market-making peers. Those
]'I'I.'rl]{'i]'lg m'rlT]'CETH 0 I.'I'IE' ﬂi'lﬂ'l' {J{: ['hE E‘KC]’[:-'I]'[L’E ik 1_']'[:-]1_' ["I!ITlE' Cl‘.l'l_]]{_{ hI:"
divided into two groups: teenie buyers and reenie sellers,

Teenies
Betore decimalization, the lowest price increment in which
':I]'ll:'.lpti.t'.ll'l Eﬂ'l_]l.-l.{ ].'ll':" trﬂdr.-_'n;] Wils li'l']'lE'."ii.}{l'EEnl'h -I._:I'[: F| dﬂl.]EiT—E[
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out-of-the-money options at one-sixteenth to cover short posi-
tions. They would often initiate long OTM option positions at a
teenie too. The focus of the teenie buyer school of thought was the
fact that long options have unlimired reward, while shore options
have unlimired risk. An option so far OTM that it was offered ar
one-sixteenth is unlikely to end up in-the-money, but it's an inex-
pensive lottery ticker, At worst, the wrader can only lose a reenie,
Teenie buvers felt being short OTM options that could be closed
by paying a sixteenth was an unreasonable risk,

Teenie sellers, on the other hand, focused on the fact thar op-
tions offered at one-sixteenth were far enough OTM that they were
very likely to expire worthless. This appears to be free money, unless
the unexpected occurs, in which case porential losses can be unlim-
ited. Teenie sellers would routinely save themselves 5625 (one-
sixteenth of a dollar per contract representing 100 shares) by selling
their long OTMs at a teenie to close the position. They sometimes
would even initiate short OTM contraces at one-sixteenth.

These long-option or short-option biases hold for other types of
strategies, as well. Volatilicy-selling positions, such as the iron con-
dor, can be constructed to have limited risk, The paradigm for these
strategies is they tend to produce winners more often than not. Bur
‘l."r'hEI'L l'lf'.IC I.'.lﬂ."ii.n[]n I.i.'.IH‘L‘."il, ThL‘ l'r'rli_{ﬂl' I.l:'.'."i‘L'.‘!i TTRCOITE I'I'lﬂl'l. ]'lL' "ﬂ.-'li'l'l._l][.i .‘ﬂi:ll'lli,]
iy pl.'“'[:lt 'I.j'- t]:'ll.." t'['q'.ld.l_' wurki_‘d ot "-':i"n-’l'.'lll'ﬂl.lll‘}’.

Herein lies the issue of preference. Long-oprion traders would
rather trade Babe Ruth-style. For years, Babe Ruth was the record
holder for the most home runs, At the same time, he was also the record
helder for the most strikeouts. The born fighters that are option buyers
EiI:CL"'[.'f't tl:']L‘ {-Ei'i:t t]:'l':il'. l'.I:?I.L"‘:," "r"."j].]. h':i".-";.' [TLCIE Etri.lﬂ."ULll'.E, PK?EE-iL‘-'].}' [Il':'l[':l.'!r' more
strikecuts, than winning trades. But the strategy dicrates that the profir
on one winner more than makes up for the string of small losers.

Short-option traders, conversely, like to have everything cool and
copacetic. They like the warm and fuzzy feeling they get from the fact
that month after month they tend to generare winners. The occasional
loser that nullifies a few months of prohts is all part of the game.

Options and the Fair Game

There may be a statistical advanrage ro buying stock as opposed o
shorting stock, because the marker has historically had a positive
annualized rerurn over the long run. This, however, is not the case
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with options, because the option market prices implied volatility.
Assuming an efhcient market for pricing volarility into options, there
should be no sranistical advanrage o buying or selling options.

Consider a game consisting of one six-sided die. Each time a
one, two, of three is rolled, the house pays the player $1. Each time
a four, ive, or six is rolled, the house pays zero. Whart is the most a
player would be willing to pay to play this game? If the player paid
nothing, the house would be ar a rremendous disadvanrage, paying
one dollar 50 percent of the rime and nothing the other 50 percent
of the tme. This would not be a fair game from the house’s perspec-
tive, as it would collect no money. If the player paid 51, the player
"n-FIZ_'ILII.d L’Et h'l"'n i.‘i(_'l”.Eir h:-le WhEﬂ One, Dwi, Or tI'ITEE CeIme L. I::-:I"I_'I'H'_']"'
wise, he would lose his dollar. This is nota fair game from the player’s
perspective.

Since the chances of winning this game are 3 out of 6, or 50-30,
if this game were playved thousands of times, one would expecr
receive $1 half the time and receive nothing the other half of the
time. The average return per roll one would expeet to receive would
he $.50, that's {$1 > 50 percent + $0 % 50 percent). This hecomes
a fair pame with an entrance fee of $.50.

Now imagine a similar game in which a six-sided die is rolled.
This time if a one is rolled, the house pays 31. It any other number is
rolled, the house pays nothing, What is a fair price to play this game?
The same logic and the same math apply. There is a 16.6 percent
chance of a one coming up and the player receiving $1. And there is
H | ].E!..a PCFL'L‘II[' L']:'lq"lI'lL'L' U'FL":[L']:'[ I;'I'j'. I.'I'.I.L' ['I".]"I.L‘]' ﬁ"l.-'L' I'lllI]'IhL"TE hL‘il‘lE ].'I;'I'I.I.L'I'.I
and the player receving nothing. Mathematically, this eranslates to:
$1 X 16.6 percent + 5 ($0 X 16.6 percent). Fair value for a chance
to play this game is about $0.1667 per roll.

The fair game concept applies to option prices as well. The
price of the game, or in this case the price of the option, is deter-
mined by the marker in the form of implied volatiliey. The odds
are based on the market’s expectations of future volatilicy. If buy-
ing options offered a superior pavout hased on the odds of success,
the market would put upward pressure on prices until this arbi-
trage opportunity ceased to exist. It's the same for selling volaril-
ity. If selling was a fundamentally better strategy, the market would
depress option prices until selling options no longer produced a
way to beat the odds. The options market will always equalize

imbalances.
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An Introduction to
Volatility-Selling
Strategies

ALONG WITH DEATH AND TAXES, there is one other fact of life we
can all counr on: the time value of all options ultimarely going to
zero. What an alluring concept! In a business where expected profits
CATL hE t]‘iwurted ]."'!'.' el 'LII'IE:'{FECI't'E_l T [_'Il'- events, th]‘\ 1% ONe Cer-
tainty that can be taken to the bank., Like all cerrainries in the
hnancial world, there is a way to profit from this facr, bur it's not as
casy as it sounds. The potential for profir seems to exist only when
there is risk of loss,

In order to profit from withering option premiums, traders must
implement option-selling straregies, or volatility-selling strategies,
These strategies have their own ser of inherent risks, Selling volatil-
ity means having negative vega—the risk of implied volarility rising.
It also means having negative gamma—the risk of the underlying
being too volatile. This is the nature of selling volatility. The trader
does not want the stock to move—that is, the trader wants the stock
to be less volatile. That is the risk.

Profit Potential

Profit for the volatilivy seller is realized in a roundabour sort of way,
The reward for low volatility is achieved through time decay. These
strategies have positive theta, Just as the volavility-buving strategies
covered in Chaprer 4 had time working against them, volatilicy-selling



An Ineroduction o Volatility-Selling Strategies

stratepies have time working in their favor, The trader s effecrively
paid to assume the risk of movement.

GAMMA-THETA RELATIONSHIP

With volatilicy-selling straregies—and most oprion strategies for
that matter—there exists a trade-off between gamma and theta.
Long options have positive gamma and negative theta, Shore op-
tions have negative gamma and positive thera, Positions with greater
gamma, whether positive or negarive, tend to have greater thera

values, negative or positive. Likewise, lower absolute values for
gamma tend to go hand in hand with lower absolure values for thera.
The gamma-theta relationship is the most important consideration
with many types of stravegies. Gamma-theta is often the measure-
ment with the greatest influence on the borttom line.

GREEKS AND INCOME GENERATION
With volatility-selling strategies (sometimes called income-generating
strategies), grecks are often overlooked. Traders simply dismiss
ereeks as unimportant to this kind of trade. There is some logic be-
hind this reasoning. Time decay provides the profit opportunity. In
order to ler all of time premium erode, the position must be held
until expiration. Interim changes in implied volatility are irrelevant
it the position is held to rerm. The gamma-theta loses some signih-
cance it the position is held until expiration, too. The position has
either passed the breakeven pointr on the at-expiration diagram, or
it has not. Incremental daily time-decay relared gains are not the
ultimate poal. The trader is looking for all the time premium, not
portions of ir.

=0 why do greeks matter to volatility sellers? Greeks allow trad-
ers to be flexible. Consider short-term-momentum stock traders.
The traders buy a stock because they believe it will rise over the
next month, After one week, if unexpected bearish news is an-
nounced causing the stock to break through its support lines, the
traders have a decision to make. Shore-term speculative traders very
often choose to cut their losses and exit the position early rather
than risk a larger loss or hope for a recovery,

Volatility-selling option traders are often faced with the same di-
lemma. If the underlying stays in line with the rraders’ forecast, there
is lietle to worry abour, But if the environment changes, the traders
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better decisions if they plan to close the position before expiration.

NAKED CALL

A naked call is when a trader shorts a call without having stock or
other options to cover or protect it. Since the call is uncovered, it is
one of the riskier trades a trader can make. Recall the at-expiration
diagram for the naked call from Chapter 1, Figure 1.3: Naked TGT
Call. Theoretically, there is limited reward and unlimited risk. Yet
there are times when experienced traders will justily making such a
trade. When a stock has been trading in a range and is expecred to
continue doing so, traders may wait until it is near the top of the
channel, where there is resistance, and then short a call.

For example, a trader, Len, has been studving a chare of Bank of
America Corporation (BAC). Len notices that from about Seprember
to February the stock has been rrading in a channel between $51 and
$53. As he observes BAC beginning to approach the resistance level
again, he considers selling a call ro speculare on the stock not rising
above $55. Before selling the call, Len consults other rechnical anal-
vsis toals, like ADX/DMI, to conhrm that there is no mrend present.
ADX/DOMI is used by some traders as afillver to determine the strength
of a trend and whether the stock is overbought or oversold. In this
Celse, l'l.']i_' i.'l.'l[_li.CﬂT[]l' 5]'[““’5 T !::Tr[mg TTL'I'ld PTE.‘SL"'I.'IT. LL‘l'l r]'lL']'I. FE‘T'FHTI'I'L‘S
due diligence. He studies the news. He looks for anything specific
that could cause the stock to rally. Is the stock a takeover rargetr? Len
ﬁlll]!‘i '[‘.Ii]l'hi.'['ig. HE‘ T.J:'I.L'I'l l'.][]L“:i C'rl'l'njllg:i ]'L'H-L'HTL']:I Tt 'EIHI'.ZI Ok 'l.:'l-’l.'flﬁ_'l'l T.]:'lL"'r’
will be announced, which is afeer the April option expiration.

Mext, Len pulls up an option chain on his compurer. He finds
that with the stock trading at $54.05 per share, the market for the
| -month (March) 55 call is 0,15 bid ar 0.20 offer, the 2-month (A peil)
55 call is Q.50 bid at Q.55 offer, and the 3-month (May) 55 call is .80
Bid at 0.85 offer. Len considers when BACYS earnings report falls.
Although recent earnings have seldom been a major concern for
BAC, he decides to sell the Z-month (April) call to avoid the event,
Len sells ten of the April 55 calls at the bid price of 0.50.

Len has a rather straightforward goal. He hopes to see BAC
shares remain below $35 between now and expiration. If he is righr,
he stands to make $500. [f he is wrong!? FIGURE 5.1 shows how Len's
calls hold up if they are held until expiration.
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L2
Profit
Waximum
profit 0.50 per
contract ($500} B/E 55.50
0 { '\ = BAC at expiration
55
Unlimited risk
Loss
L

Figure 5.1 MNaked BAC Call at Expiration

Considering the risk/reward of this trade, Len is rightfully con-
cerned abour a big upward mowve. [f the stock begins ro rally, he must
he prepared to act fast. Len must have an idea in advance of whar
his pain threshold is. In other words, ar what price will he buy back
his calls and rake a loss if BAC moves adversely?

He decides he will buy all ten of his calls back ar 1.00 per con-
tract if the trade goes against him (1,00 is an arbitrary price used for
illustrative purposes, The actual price will vary, based on the situa-
tion and the risk-tolerance of the trader. More on when to take
profits and losses is discussed in future chaprers). He may choose ro
enter a good-till-canceled (GTC) stop-loss order to buy back his
calls. Or he may choose to monitor the stock and enter the order
when he sees the calls offered at 1.00—a mental stop order. What
Len needs to know is, How far can the stock price advance before
the calls are ar 1.00!

Len needs to examine the greeks of this trade to help answer
this question. FIGURE 5.2 shows the greeks for this position. The
short call has a negative delta. It also has negative gamma and vepa,
but it has positive time decay (theta), As BAC ricks higher, the
delra increases the nominal value of the call. Although this is not a
directional trade per se, delta is a crucial element. It will have a big
impact on Len's expectations as to how high the stock can rise
hefore he must rake his loss.
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Figure 5.2 Greeks for Short BAC 55 Call

{per contract)

Dalta - 0.3
Gamma 0,155
Theta 0.010
Vega —0.082
Rho —0.030

First Len considers how much the option price can move hefore he
covers, The market now is Q.50 bid ar Q.55 offer. To buy back his calls
at 1.00, they must be offered at 1.00. The difference between the offer
now and the offer price ar which Len will cover is 0.45. Len can use
delta wo convert the change in the ask prices into a stock price change,
To do so, Len divides the change in the option price by the delta,

Change in option price = A
=0.45 + —=0.341

Change in stock price
1.32

The —0.341 delta indicares that if BAC rises $1.32, wo $55.37,
the calls should be offered ar 1.00.

Len takes note thar the bid-ask spreads are vypically 0.05 or 0,10
wide in near-term BAC oprions trading under 1.00. This is not al-
ways the case. Less-liquid names have wider spreads. If the spreads
were wider, Len would have more slippage. Slippage is the difference
berween the assumed trade price and the acrual price of the fill as a
PTEH:I.I]L'E I;'I'f l'I'l'L" I:'i.dﬂ'Eihi!{ H'F'I.'L"q'lll.]. Itrhi I.'I'.I.L' i:l.i.'FFL‘TL"I'l'L'L' hi:twm:n tl"l'L"I:]r'!r' ':il'll'.]
reality. If the bid-ask spread had a rypical width of 0.50, the marker
would be 0.50 bid ar 1.00 offer. If the stock moved even a few cents
higher, Len could not buy his calls back at his targeted price of 1.00,
The tighter markets provide lower transaction costs in the form of
lower slippage. Therefore, there is more leeway if the stock moves
adversely when there are tighter bid-ask option spreads.

Bur just looking at delta only rells a part of the story. In reality,
the delea does not remain constant during the price rise in BAC but
instead becomes more negative. Initially, the delea is =0.341 and
the gamma is —0.155. After a rise in the stock price, the delta will
h‘E‘ mTe DEE'r'ltj"r'E h"r’ T]'IE' dmont li_'.l'F tlf"lt" Famimi. Fﬁ_‘.l ACCOUTE 'FHT thE
entire effect of direction, Len needs o rake borh delta and gamima
into account, He needs to estimate the average delta based on
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stock price is

Change in option value + [A + (I'/2)] = Change in stock price
—0.45 + [-0.341 + (—0.155/2)] = 1.08

Taking into account the effece of gamma as well as delta, BAC
needs to rise only 5108, to $55.13, in order for Len's calls to be of-
fered at his mental stop price of 1.00.

While having a predefined price point to cover in the evenr the
underlying rises is important, sometimes traders need to think on
their feet. If material news is announced thar changes the fundamen-
tal outlook for the stock, Len will have w adjust his plan. If the news
leads Len to become bullish on the stock, he should exit the trade
A OnNce, Tiikiﬂﬂ | .‘i-rl'.IEiI.I. I.I:'I‘.':-.‘i- THiww 'i]'lt'il'l:"il[_l I:'I{: rhl'.'_" .I.'llf_"!;t']' IUHH I'IE' 'l.:'n-’ﬂl_]][_l
expect later. If the trader is uncerrain as to whether to hold or close
the position, the Would [ Do It Now! rule is a useful rule of thumb.

WOULD | DO IT NOW? RULE

To tollow this rule, ask yourself, “It | did nor already have this posi-
tion, would [ do it now? Would 1 establish the position ar the cur-
rent marker prices, given the current marker scenario " If che answer
is no, then the solution is simple: Exit the trade.

FU'[' L‘x':l['[lpl.‘l_‘, l{- ilEEL“T o1e "r"l-’L".."I:'.'. lfl'l':'ltll_'r'i.':il. news s '['L'I.L"ilEL'IJ i.lI'IfJ
BAC is trading higher, at $34.50 per share, and the April 35 call is
trading at 0.70, Len must ask himself, based on the price of the stock
and all known information, “If I were not already short the call ar
(.50, would | shore the call now at the current price of 0.70, with
the stock trading at $34.501"

Len's opinion of the stock is paramount in this decision. If, based
on the news that was announced, he is now strongly bullish, he
would likely not want ro sell the calls ar 0,70, If, however, he is not
strongly bullish, there is more to consider.

Theta can be of grear use in this situation. As the number of days
utitil expiration decreases and the stock approaches $55 (making the
oprion more at-the-money), Len’s theta grows more positive. FIG-
URE 5.3 shows the theta of this trade as the underlyving rises over time.

When the position is first established, positive theta comtores
Len by showing that with each passing day he gets a little closer to

9y
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Figure 5.3 Theta of BAC

60 Days |53 Days |46 Days |38 Days |32 Days |25 Days (18 Days (11 Days
5405 |+0.011|4+0.011 (+0.041|+0.012| +0.012( +0.013| +0.013| + 0.014
54,50 (+0.012(+0.012(+0.013(+0.013[+0.074|-+0.014|+0.016|+0.018
55.00 (+0.012(+0.013(+0.013(+0.014(-0.014|-0.015|+0.018|-+0.022

his poal—to have the 55 calls expire out-ot-the-money and reap a
proft of the entire $0.50 premium. Theta becomes truly usetul if the
position begins to move against him, As BAC rises, the trade gers
maore precarious. His negative delra increases. His negative gamma
increases, His goal becomes more out of reach. In conjunction with
delra and gamma, theta helps Len decide whether or not the risk is
worth the reward.

In the new scenario, with the stock ar 354,350, Len would collect
$12 a day (1.20 times ren contracrs). Is the risk of loss in the short
run worth earning $12 a day? With BAC at $54.50, would Len now
short ten calls at 0.70 to collect $12 a day, knowing that each day
may bring a continued move higher in the stock! The answer to this
question depends on Len's assessment of the risk of the underlying
continuing its ascent. Len must consider thar as thera—the reward—
rises so do delta and gamma: the risks.

A small bur noreworthy risk is that implied volarilivy could rise.
The negative vega of this position would, then, adversely affecr rhe
profitabilicy of this trade. It will make Len's 1.00 cover-point ap-
proach faster. Vega is likely ro be of less consequence, since it would
ultimately take the stock’s rising though the strike price for the trade
to be a loser at expiration.

SHORT NAKED PUTS
Another trader, Nell, has also been studying BAC. Nell believes
BAC is on its way to test the 535 resistance level yet again. She
believes it may even break through $55 this time, based on strong
fundamentals. Nell decides to sell naked puts. A naked purt is a shore
put that is not sold in conjunction with stock or another option.
MNell weighs her choices. With the stock ar $54.09, the marker
for the 1-month (March) 52.50 put is 0.20 bid at 0.25 offer, the
March 55 put is 1,50 bid ar 1.60 offer, the Z-month (April} 52.50
put is 0.45 bid at Q.50 ofter, and the April 55 put is 1.65 bid at 1.75,
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Figure 5.4 MNaked BAC Put at Expiration

Mell wants to sell a 2-month put to allow enough rime for the fore-
cast move to occur, She likes the fact that the 535 purts are in-the-
maney ':II'Id thl._lf'i- I'Ii-'l".-"'.'." i h]ﬂht‘]’ dt‘ltii. I'F ]'I.t'T FITi.-I:E' rise COMmMes s000ner
T.I"l':il'l L‘}{FJL'L'I.'L'I‘J, tl:'ll.." hlgh l'.]L"I.I.'Ei 1Ay ilI.I.li'I'“" ]:'I.L‘]' L T.i:ll'q'.l: il I.'JTU{:.It E_'i:lr].'f. E:III'IC
also likes the fact that the April 55 purs have more time value than
the April 52.50 puts: They have 0.70 of time value if the rrade is
executed at 165, The additional time premium provides more room
tor error. Nell sells ten BAC April 55 puts ar 1.65.

Inn the best-case scenario, Nell retains the entire 1.65. For thar
to happen, she will need o hold this position until expiration, Log-
ically, Nell will want to do an at-expiration analysis. FIGURE 5.4
shows Nell's naked put trade it she holds it uneil expiration.

While harvesting the entire premium as a profit sounds aterac-
tive, if Nell can take the bulk of her profit early, she'll be happy o
close the position and eliminate her risk—nobody ever wenr broke
taking a profit. Furthermore, she realizes that her outlook may be
wrong: BAC may decline. She may have to close the position
eatly—maybe for a profit, maybe for a loss. Nell also needs to study
her greeks. FIGURE 5.5 shows the greeks for this trade.

The first item to note is the delta. This position has a direc-
tional bias. This bias can work for or against her. With a positive
0.734 delta per contract, this position has a directional sensitivity
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Figure 5.5 Greeks for Short BAC 55 Put

[per contract)
Dalta 0.734
Gamma 0,187
Theta 0.003
Vega —0.082

equivalent to being long 734 shares of the stock. That's the delta
times 100 shares times 10 contracts.

0.734 < 100 X 10 = 734

Nell's trade is not just a bullish version of Len’s, In part because
of the size of the delra, it's difterent, specific directional bias aside.
First, she will handle her trade differently if it is profitable.

For example, if over the next week ar so BAC rises 0,95, to $55,
positive delta and negative pamma will have a net favorable effect on
MNells profrability. Thera is small in comparison and won't have too
much of an effect. Delta/eamma will account for a decrease in the
put’s theoretical value of about $0.60. That's the estimated average
delea rimes the stock move, or [0.734 + (—0.187/2)] = 0.95,

MNell's actual profit would likely be less than .60 because of the bid-
ask spread. When Nell accounts for the fact that the bid-ask was Q.10
wide (1.65-1.73) when she execured the rrade, she can estimate, based
on her calculation, that the purs will be offered ar 1.15 (that's 1.7 5-0.60)
when the stock is at $55. She can buy the puts back for a profic of 0.50
that’s about 30 percent lower, Mot bad for a week's work,

In this scenario, Nell should consider the Would T Do It Now!?
I'L'I].C' £ ngi.L:llL' I:']L'F dL'I:i.:ii‘l:lrl s to WI?I.L'I'.I:':I.L'I.' (TR tiilﬂ.‘ ]:'l'.."]' pﬂ]ﬁ.l C'q'lrl"!.’ Oor I:'IU'.L:I
the position until expiration. Is she happy being short ten 55 puts ar
1.15 with BAC at 355 The premium is lower now. The anticipared
move has already oceurred, and she still has Afey-three days lefr in the
option that could allow for the move to reverse itself. If she didn't
have the trade on now, would she sell ten 55 puts ar 1.15 with BAC
at $357 Based on her original intention, unless she believes strongly
now that a breakour through 555 with follow-through momentum is
about to take place, she will likely take the money and run.

Mell also must handle this rrade differently from Len in the event
that the trade is a loser. Her trade has a higher delta. An adverse
move in the underlying would affect Nell’s trade more than it would
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Len's, If BAC declines, she must be conscious in advance of where
she will cover.

Mell considers both how much she is willing o lose and whar
potential stock-price action will cause her to change her forecase.
She consults a stock chart of BAC, In this example, it appears there
may be some resistance developing around $54 in the short term. If
this resistance level holds, the trade becomes less attractive, The
at-expiration breakeven is $33.35, so the vrade can still be a winner
it BAC retreats. Bur Nell is looking for the stock to approach $55.
She will no longer Like the risk/reward of this trade if iv looks like
that price rise won't occur, She makes the decision thar if BAC
hounces off the 3534 level over the next couple weeks, she will exit
the position for fear that her outlook is wrong. It BAC drifts above
$£54. however, she will ride the rrade out.

Nell is willing to lose 1.00 per contract. Withour taking into ac-
count thera or vega, that 1,00 loss in the oprion should occur ar a stock
price of about $52.95. Theta is small and will ger smaller as the stock
drops (causing the option o be more in-the-money) and as time passes.
[n one week, theta still has only a small impact with the lower stock price.
In two weeks, it would be almost negligible. Implied volatility, on the
other hand, can be important here tor two reasons: first, because of how
implied volatility rends o change with market direction, and second,
hecause it can be read as an indicarion of the marker’s expectarions,

The double whammy

With the stock at $54.03, there is a negative vega of abour eight
cents. As the stock mowves lower, away from the strike, the vepa gets
a bit smaller. However, the marker conditions that would lead to a
decline in the price of BAC would likely cause IV to rise. If the stock
drops, Nell would have two things working against her—delta and
vega—a double whammy. Nell needs to watch her vega. FIGURE 5.6
shows the vepa of Nell’s put as it changes with time and direcrion.

If after one week passes BAC gaps lower, to 552,50 a share, the
vega will be Q.037 per contract. If implied volatility subsequently

rises five points, from 11 percent to 16 percent, vega will make Nells
puts theoretically worth $0.185 more per contract, She will lose 185
on vega {that's 0.037 vepga times iive volatility points times ten con-
tracts) plus the adverse delrafgamma move.

A pap opening will cause her to miss the opportunity to cover
entirely. Even if the stock drifrs lower, she likely won't be able to
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Figure 5.6 BAC 55 Put Vega

BAC Price 5200 | 5250 |53.00 |53.50 |54.00 |54.50 | 5500 | 5550
G60-Day

0,030 | 0.047 | 0.053 | 0.064 (0074 | 0.082 | 0.086 | 0.087
55 Put Vega
S3-Day 0.026 | 0.037 [0.048 | 0.060 | 0.070 | 0.077 | 0.082 | D.DBZ2
55 Put Vega ' ' ' ' ’ ' ' '
46-Day

0.022 1 0.032 [0.043 | 0.054 | 0.084 | 0.073 | 0.077 | D.OTT
55 Put Vega

buy her puts ar 2.65 if the stock is at 352,95, They'll probably be
more expensive due to the expected rise in IV. This can cause her to
have to cover sooner, which leaves less room for error. With this
rrade, increases in implied volatility due ro marker direction can
make it feel as if the delta was greater than it actually is as the mar-
ket declines. Conversely, IV softening makes it feel as if the delra
was smaller than it is as the marker rises.

The second reason implied volatility has impartance for this
rrade (as for most other straregies) is thar it can give some indica-
tion of how much the marker thinks the stock can move, It IV is
higher than normal, the market perceives there to be more risk than
usual of furure volarility, The question remains: 1s the higher pre-
mium worth the risk!?

The answer to this question is subjective. Part of the answer is
based on Nell's assessment of future volatility. Is the market right?
The other part is based on MNell's risk tolerance. Is she willing to
endure the greater price swings associated with the potentially
higher volatiliey? This can mean gerving whipsawed, which is exir-
ing a position atter reaching a stop-loss point only to see the marker
reverse itself, The would-be prohtable trade is closed for a loss.
Higher volatility can also mean a higher likelihood of gerting as-
signed and acquiring an unwanred stock position.

Cash-secured puts

There are some situations where higher implied volartility may be
a beneficial trade-off. Whare if Nell’s motivation for shorting puts was
different! What it she would like to own the stock, just not at the
current marker price? Nell can sell ten 35 puts at 1.65 and deposit
353,350 in her trading account to secure the purchase of 1,000 shares
of BAC if she gets assigned. The $53,350 is the $55 per share she will
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pay for the stock if she pers assipned, minus the 1.65 premium she
recetved for the put times $100 vimes ten contracts, Because the abil-
ity to potentially purchase the stock is secured by cash sitting ready
int the account, this is called a cash-secured put.

Her effective purchase price il assigned is $53.35—the same as
her hreakeven at expiration. The idea with this trade is that if BAC
is anywhere under $35 per share ar expiration she will buy the stock
effectively at $53.35. The time premium of the pur allows her to buy
the stock at a discount compared with where it is priced when the
trade is established, $54.05. The higher the time premium—or the
higher the implied volatility—the bigger the discount.

This discount, however, is contingent on the stock not moving
too much. [fit isabove $55 at expiration she won't get assigned and
therefore can only profit a maximum of 1.65 per contract. If the
stock is below $33.35 ar expirarion, the time premium no longer
represents a discount, in fact, the trade becomes a loser. In a way,
Nell is still selling volatility.

COVERED CALL

The problem with selling a naked call is that it has unlimired expo-
sure to upside risk. Because of this, many rraders simply avoid trad-
ing naked calls. A more common, and some would argue safer,
method of selling calls is to sell them covered.

aa!:. C[:I"n-’L‘]'L'L:l l:':i].]. is "l.'r'l:llL'I"l l:i.'ll].::i Are ‘_'-l:II'IJ. ':'Illld '.‘.'itﬂl:l'[ 15 F]'L'I]'Chil.bil_'lj (M1 i
share-for-share basis to cover the unlimited upside risk of the call.
For each call that is sold, 100 shares of the underlying security are
bought. Because of the addition of stock ro this straregy, covered
calls are traded with a different motivation than naked calls.

There are clearly many similarities berween these two stratepgies.
The main goal for both 15 1o harvest the premium of the call. The
theta for the call is the same with or without the stock component.
The gamma and vega for the rwo strategies are the same as well, The
only difference is the stock. When stock is added o an oprion posi-
tion, the net delta of the position is the only thing affected. Stock
has a delta of one, and all its other greeks are zero.

The pivoral point for both positions is the strike price. That's
the point the trader wants the stock to be above or below at expira-
tion. With the naked call, the maximum payout is reaped il the
stock is below the strike ar expiration, and there is unlimited risk
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above the strike. With the covered call, the maximum pavout is
reaped if the stock is above the strike at expiration. If the stock is
below the strike ar expiration, the risk 15 substantial—the stock can
potentially go to zero.

Putting it on

There are a few important considerations with the covered call,
both when putting on, or entering, the position and when taking
aff, or exiting, the trade. The riskfreward implications of implied
volatility are important in the vrade-planning process, Do [ want to
get paid more to assume more potential risk! More specularive trad-
ers like the higher premiums. More conservative (investment-
oriented) covered-call sellers like the low implied risk of low-IV
calls. Ultimartely, a main focus of a covered call is the option pre-
mium. How fast can it go to zero without the movement hurting
me! To derermine this, the rrader must study both thera and delra.

The first step in the process is determining which month and
strike call o sell. In this example, Harley-Davidson Motor Com-
pany (HOGY) is trading at about $69 per share. A trader, Bill, is
neutral to slightly bullish on HOG over the next three months.
FIGURE 5.7 shows a selection of available call oprions for HOG with
corresponding delras and thetas.

In this example, the May 70 calls have eighty-hve days uncil
expiration and are 2.80 bid. If HOG remained at $69 until May
expiration, the 2.80 premium would represent a 4 percent profit
over this eighty-five-day period (2.80 divided by 69). That's an an-
nualized return of about 17 percent ([0.04/85)] times 365).

Figure 5.7 HOG Calls

Bid-Ask Delta Theta
March 70 Calls 0.85-0.95 D.412 0.032
March 75 Calls 0-0.10 0.049 0.008
April 70 Calls 2.20=-2.30 0.483 0,026
April 75 Galls 0.60-0.70 0.204 0.017
tay 70 Calls 2.80=-2.95 0.503 0.022
May 75 Calls 0.95-1.00 0.249 0.015

Febiruary 23
HGG af 369
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Bill considers his alternatives. He can sell the April (Afty-seven-
day) 70 calls ar 2,20 or the March (twenty-two-day) 70-calls ar 0.85.
Since there are a different number of days until expiration, Bill
needs to compare the trades on an apples-to-apples basis, For this,
he will look ar theta and implied volanlicy,

Presumably, the March call has a thera advantage over the
longer-term choices. The March 70 has a theta of 0.032, while the
April 70s theta is 0,026 and the May 70% is 0,022, Based on his as-
sessment of theta, Bill would have the inclination to sell the March.
[f he wants exposure for ninety davs, when the March 70 call ex-
pires, he can roll into the April 70 call and then the May 70 call
(more on this in subsequent chapters). This way Bill can continue
to capitalize on the nonlinear rate of decay through May.

Next, Bill studies the implied-volatility term structure for the
HOG ATMs and finds the March has about a 19.2 percent 1V, the
April hasa 23.3 percent [V, and the May hasa 13 percent [V. March
is the cheapest option by IV standards. This is not necessarily a fa-
vorable qualicy for a shorr candidate, Bill must weigh his assessment
of all relevant informartion and then decide which wade is best.
With this type of a strategy, the benefits of the higher thera can
outwergh the disadvantages of selling the lower IV In this case, Bill
may actually like selling the lower V. He may infter thar the marker
believes HOG will be less volatile during this period.

=0 far, Bill has been focusing his efforts on the 70 serike calls, If
he trades the March 70 covered call, he will have a ner delta of
0.5388 per contract. That's the negative 0.412 delra from shorting
the call plus the 1.00 delea of the stock. His indifference poine if the
trade is held until expiration is $70.85. The indifference point is the
point at which Bill would be indifferent as to whether he held only
the stock or the covered call. This is figured by adding the strike
price of $70 to the 0.85 premium. This is the effecrive sale price of
the stock if the call is assigned. If Bill wanrs more potential for up-
side profit, he could sell a higher strike. He would have w sell the
April or May 75, since the March 75% are a zero bid. This would
give him a higher indifference point, and the upside profits would
materialize quickly if HOG moved higher, since the covered-call
deltas would be higher with the 75 calls. The April 75 covered -call
net delea 1s 00796 per contract (the stock delta of 1.00 minus the
0.204 delta of the call). The May 75 covered-call delta is 0.751.
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Profit — Coverad call HOG stock |

Indifferancs paint 70.85 Maximum

; profit 1.85
B/E 68.15 \ o J
=~
i
\ ,,
L
£
"/ | }
S 70
L

p ™ HOG long stock position only

»= HOG at expiration

Loss

Figure 5.8 HOG Covered Call

But Bill is neurral to only shightly bullish. In this case, he’d
rather have the higher premium—high thera is more desirable than
high delta in this situation. Bill buys 1,000 shares of HOG at $69
and sells 10 HOG March 70 calls ar 0,53,

Bill also needs to plan his exit. To exit, he must study two things:
an at-expiration diagram and his greeks. FIGURE 5.8 shows the P&(L)
at expiration of the HOG March 70 covered call. FIGURE 5.9 shows
the oreeks.

Taking it off

If life is perfect for Bill, rwenty-two days from now HOG will be
trading right at $70. He'd profie on both delta and thera. If lite isn't
exactly perfect, but still good, HOG will be anywhere above $68.15
in twenty-two days. It's the prospect that life may not be so good art

Figure 5.9 Greeks for HOG Coverad Call

(per contract)
Delta 0.591
Samma 0.1
Theta 0.032

Vega 0.066
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March expiration that occupies Bill's thoughts, but a trader has wo
hape for the best and plan for the worst,

[f it starts to trend, Bill needs to react. The consequences to the
stock trending to the upside are not quire so dire, although he would
like to ey and curtail any lost opportunity above the indifference
point. It's the downside risk that Bill will more vehemently guard
agalnst.

First, the same [V/vega considerations exist as they did in the
previous examples. In the event the trade is closed early, IV /vepa
may help or hinder proftabilivy. A rise in implied volarilicy will
likely accompany a decline in the stock price, This can bring Bill o
his stop-loss sooner. Delta, versus theta, however, is the major con-
sideration. He will plan his exit price in advance and cover when
the planned exit price is reached.

T]'H'_"I.'E‘ AT TTROITE rnmving r.l'r'I.T['E “’jth [I'll:" C['I"n-"t"Tt'd -E:-II] T]'l'rll.'] | ﬂ'r'll':t'[_I
option. It Bill wants to close the position early, he can leg our, mean-
ing close only one leg of the trade (the call or the stock) at a time.
If he legs our of the rrade, he's likely ro elose the call firse. The mao-
tivation for exiting a trade early is to reduce risk., A naked call is
]'I.HTI:J l‘!." ]t'."'n."i Ti.."iL:"r’ tl'li]]'l il ELJ'&-"ETE‘[_I CE!”..

Another ractic Bill can use, and in this case will plun b Lse, 18
rolling the call. When the March 70s expire, it HOG is still in the
same range and his outlook s still the same, he will sell April calls
to continue the position. After the April options expire, he'll plan
to sell the Mays.

With this in mind, Bill may consider rolling into the Aprils he-
fore March expiration. If it is close to expiration and HOG is rrading
lower, thera and delra will both have devalued the calls. Arthe point
when options are close to expiration and far enough out-of-the-
money to be offered close to zero, say 0.05, the greeks and the pricing
mode] become irrelevant. Bill must consider in absolute terms if it is
worth waiting until expiration to make 0.05. If there is a lot of time
until expiration, the answer is likely to be no. This is when Bill will
be apt to roll into the Aprils. He'll buy the March 70s for a nickel, a
dime, or maybe 0.15 and at the same time sell the Aprils at the bid.
This assumes he wants to continue to carry the position. If the roll is
entered as a single order, it is called a calendar spread or a time
spread.
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COVERED PUT

The last position in the family of basie volatilivy-selling strategies is
the covered put, sometimes referred to as selling puts and stock, The
covered put 15 when a trader sells both puts and stock on a one-to-
one basis, The term covered put is a bit of a misnomer, as the serat-
egy changes from limited risk o unlimired risk when shore stock s
added to the short put. A naked put can only produce losses unril
the stock goes to zero—still a substantial loss. Adding shore scock
means that above the strike gains on the put are limired, while losses
mn ThE FT[_'I'EL: dre Llﬂ]imi.t-ﬁ'd. T]'lt" C[_]".-’ETE‘[_! FII_J[' f"l_]ﬂC'['i:ﬂ'l'l.‘i VEery ]Tll._lCI.']
like a naked call. In fact, they are synthetically equal. This concept
will be addressed further in the next chaprer.

Let's looks at another trader, Libby. Libby is an active trader
who trades several positions at once. Libby believes the overall mar-
ker is in a range and will continue as such over the next tew weeks,
She currently holds a shore stock position of 1,000 shares in HOG.
She is becoming more neurral on the stock and would consider buy-
ing in her short it the market dipped. She may consider entering
into a covered-put position. There is one caveat: Libby is leaving for
a cruise in two weeks and does not want to carry any positions while
she 1s away. She decides she will sell the covered pur and acrively
manage the trade until her vacation. Libby will sell ten HOG March
(twenty-two-day) 70 puts ar 1.85 against her short 1,000 shares of
HOG, which is trading ar $69 per share,

She knows that her maximum profic if the stock declines and
assionment occurs will be $850. That’s 0.85 times $100 times ten
contracts, Win or lose, she will close the position in two weeks when
there are only eight days until expiration. To trade this covered put
she needs to watch her greeks.

FIGURE 5.10 shows the greeks for the HOG 70-strike covered put.

Likby is really focusing on theta. It is currently about $0.03 per
day but will increase if the put stays close-to-the-money. In two

Figure 510 Greeks for HOG Covered Put

(per contract)
Delta -0.419
Gamma 0106
Theta 0,031

Yega 0.066
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Figure 5.11 HOG 70 Put Values at B Days to Expiry

HOG |&67.50 | 67.75 | 68.00 | 68.25 | 68.50 |68.75 | 69.00 | 69.25 | 69.50 | 69.75 | 70.00
Theo. 2.55| 2.33| 212 191 .71 163 1.35) 18| 1.03 ) 090 0.78

weeks, the rime premium will have decayed significantly. A move
downward will help, too, as the —0.419 delta indicates. FIGURE 5.11
displays an array of theoretical values of the put at eight days until
expiration as the stock price changes.

As long as HOG stays below the strike price, Libby can look ar
her put from a premium-over-parity standpoint. Below the srike,
the intrinsic value of the pur doesn’t matter too much, because
losses on intrinsic value are offser by gains on the stock. For Libby,
all that really matters is the time value. She sold the puts ar .85 over
parity. [f HOG is trading ar 568 with eight days o go, she can buy
her puts back for 0.12 over parity. That's a $0.73 profit, or $730 on
her ten contracts. This doesn't account for any changes in the time
value that may oceur as a resule of vega, but vega will be small with
HOG at 368 and eight days to go. At this point, she would likely
close down the whole position—buyving the puts and buying the
stock—rto rake a prohr on a position thar worked our juse abour
exactly as planned.

Her risk, though, is to the upside. A big rally in the stock can
cause big losses. From a theorerical standpoint, losses are porentially
unlimited with this type of trade. If the stock is above the strike, she
I'lL"L‘I'.IH- Tt I"lil."l.-'ll: H | ['['I.L‘"[']t':ll Htl;'ll]:'l' nr{lur in '[Ifli.nll 'rllll'.l CxReCure l'I'.I.L" C].li'llbii.'['ig
order with discipline.

CURIOUS SIMILARITIES

These basic volarility-selling strategies are fairly simple in nature. If
the trader believes a stock will not rise above a certain price, the
maost straightforward way to trade the forecast is to sell a call. Like-
wise, if the trader believes the stock will not go below a certain price
he can sell a put. The covered call and covered put are also ways to
generate income on long or shore stock positions that have these
same price thresholds. In fact, the covered call and covered put have
some curious similarities to the naked put and naked call. The simi-
larities between the two pairs of positions are no coincidence, The
following chapter sheds light on these similarities.
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Put-Call Parity
and Synthetics

[N ORDER TO UNDERSTAND more complex spread strategies involving
two OF more options, it is essential to understand the arbitrage rela-
tionship of the put-call pair. Puts and calls of the same month and
strike on the same underlving have prices that are defined in a math-
ematical relationship. They also have distinetly related vegas, gam-
mas, thetas, and deltas, This -E]Zl':'l[.']tL‘I will show how the metrics of
these options are interrelated. It will also explore synthetics and
the idea that by adding stock to a position, a trader may trade with
indifference either a call or a pur o the same effece.

Before the creation of the Black-Scholes model, option pricing
Wilh ]:'li.l'['l:_:l.l.'!r' An exact science. Tl'iid'.."'["& I:'I':i'IJ. l;]l"ll'!r' i | j'-L"'-'l." |llllt|1C|IlE]tjCE]1
tools available to compare the relative prices of options. One such
toal, put-call parity, stems from the fact that puts and calls on the
same class sharing the same month and strike can have the same
functionality when stock is introduced.

For example, traders wanting to own a stock with limited risk
can buy a married put: long stock and a long put on a share-for-share
basis. The traders have infnite profir potenrial, and the risk of rhe
position is limited below the strike price of the option. Concepru-
ally, long calls have the same risk/reward profile—unlimited profic
potential and limired risk below the strike. FIGURE 6.1 is an over-
view of the at-expiration diagrams of 2 married put and a long call.

Married puts and long calls sharing the same month and strike
on the same security have at-expiration diagrams with the same
shape. They have the same volatiliry value and should rrade around
the same implied volatility. Strategically, these two positions provide
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Figure 6.1 Long Call vs. Long Stock + Long Put (Married Put)
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the married put may require more capital ro establish, because the
trader must buy not just the oprion bur also the stock.
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margin. Buying stock on margin is borrowing capiral to inance a stock
purchase, This means the trader has to pay interest on these borrowed
funids. Even if the stock is purchased without borrowing, there is op-
portunity cost associated wirh the cash vsed to pay for the stock, The
capital is tied up. If the ader wants to use funds o buy another asser,
he will have to borrow money, which will incor an interest obligation.
Furthermore, if the trader doesn’t invest capital in the stock, the capi-
tal will rest in an interest-bearing account. The rrader foregoes that
interest 'l.:'n-’l'.l.l..'"['l hl:' lI.'.I'I.]'!|.".!'i H | !'it[]ll_']{. HU"J."L"';"CF t]"I.'L‘ l'l.'ill'.iL'T 'EII'I.Sll'lCL"E l'l"lll.' pur-
chase, there is an interest cost associated with the transaction,

Both of these positions, the long call and the married put, give a
trader exposure to stock-price advances above the strike price. The
important ditference between the two trades is the value of the stock
helow the strike price—rthe part of the trade that is not at risk in either
the long call or the married put. On this portion of the invested eapi-
tal, the trader pays interest with the married pur (whether acrually or
in the form of opportunity cost). This interest component is a pricing
consideration that adds cost to the married put and not the long call.

So if the married put is a more expensive endeavor than the
long call because of the interest paid on the investment portion that
is below the strike, why would anyone buy a martied put? Wouldn't
traders instead buy the less expensive

less capital-intensive—long
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call? Given the additional interest expense, they would rather buy
the call. This relates to the concept of arbitrage. Given two effec-
tively identical choices, rational traders will choose to buy the less
expensive alternative. The market as a whole would buy the calls,
creating demand which would cause upward price pressure on the
call. The price of the call would rise until its interest advantage over
the married put was gone. In a robust market with many savwy
traders, arbitrage opportunities don’t exist for very long.

It is possible to mathematically state the equilibrium point toward
which the market forces the prices of call and pur options by use of
the put-call parity. As shown in Chaprer 2, the put-call parity stares

ct+PVix)=p +s

where ¢ is the call premium, FWV(x) is the present value of the strike
price, p is the pur premium, and s is the stock price.

Another, less academic and more trader-friendly way of stating
this equation is

Call + Strike — Interest = Put + Stock
where Interest is calculated as
Interest = Strike = Interest Rate x (Days to Expiration /365)

The two versions of the put-call parity stated here hold true for
European options on non—dividend-paying stocks.

DIVIDENDS

Another difference between call and married-put values is divi-
dends. A call oprion does not extend to its owner the right to receive
a dividend payment. Traders, however, who are long a put and long
stock are entitled to a dividend if it is the corporation's policy to
distribute dividends to its shareholders.

An adjustment must be made to the put-call parity to account
for the possibility of a dividend payment. The equation must be
adjusted to account for the absence of dividends paid to call holders.
For a dividend-paving stock, the put-call pariry stares

Call + Strike — Interast + Dividend = Put + Stock
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The interest advantage and dividend disadvantage of owning a
call 1s removed from the market by arbitrageurs. Ultimarely, thar is
what is expressed in the put-call parity. Its a way to measure the
point at which the arbitrage opportunity ceases to exist, When
interest and dividends are factored in, a long call is an equal posi-
tion to a long put paired with long stock. In options nomenclature,
a long put with long stock is a synthetie long call. Algebraically
rearranging the above equation:

Call = Put + Stock — Strike + Interest — Dividend

The interest and dividend variables in this equation are often
referred to as the basis, From this equation, other synthetic relation-
ships can be algebraically derived, like the synthertic long pur.

Put = Call — Stock + Strike — Interest + Dividend

A synthetie long pur is created by buying a call and selling
(short) stock. The at-expiration diagrams in FIGURE 8.2 show identi-
cal payouts for these two trades.

T]:'I.L‘ L'I::I['llL'L']:'l'l' 1.:I'F .‘5}'l-.l.t|:'ll_"|.'ilz.‘§- il I.'JL‘CH]'I'[E‘ LI ':iFIF:III;'I'i:I{_'I:'I':II.'.IIU' WI:'.I.EI'I.
studied from the perspective of delta as well. Take the 50-strike pur
and call listed on a 350 stock. A general rule of thumb in the put-
call pair is that the call delta plus the put delta equals 1.00 when the
signs are ignored. If the 50 put in this example has a —0.45 delta,
the 50 call will have a 0.55 delta. By combining the long call

& i
Frofit Frofit

: NN NN

Losgs Loss

Long put Long call + Shart stock
[Synthatic long put)

Figure 6.2 Long Put vs, Long Call 4+ Short Stock
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Profit Frofit
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Loss Loss
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Short put Shart call + Long stock

iSynthetic shorl put)

Figure 6.3 Short Put vs, Short Call + Long Stock

(0.55 delea) with short stock {—1.00 delta), we ger a syntheric long
put with a —0.45 delta, just like the acrual put. The direcrional risk
is the same for the synthetic put and the actual put.

A synrhetic short put can be ereared by selling a call of the same
month and strike and buying stock on a share-for-share basis. This
is indicated mathematically by multiplying both sides of the put-call
parity equation by —1:

—Put = —Call + Stock — Strike + Interest — Dividend

The at-expiration diagrams, shown in FIGURE 6.3, are again con-
Cl_'].'.ll'llill.l.'!r' tI:'iL" ST,

A short {negative) put is equal to a short (negative) call plus long
stock, after the basis adjustment. Consider that if the put is sold instead
of buying stock and selling a call, the interest that would otherwise be
paid on the cost of the stock up to the seeike-price is a savings to the put
seller. To halance the equartion, the interest benefit of the short pur
must be added to the call side {or subtracted from the put side). It is the
same with dividends. The dividend benefit of owning the stock must he
subtracted from the call side to make it equal to the short put side (or
added to the put side to make ir equal the call side).

The same delta concept applies here. The short 50-strike purt in
our example would have a 0.45 delta. The shore call would have a
—0.55 delta. Buving one hundred shares along with selling the call
oives the synthetic short put a net delta of 0.45 (0.55 plus 1.00).
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k3 .‘
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Short call Short put + Short slock

iaynthetic sharl call)

Figure 6.4 Short Call vs, Short Put + Shert Stock

Similarly, a synthetic short call can be created by selling a put
and selling (short) one hundred shares of stock. FIGURE 6.4 shows a
conceptual overview of these two positions at expiration.

Put-call parity can be manipulated as shown here to illustrate
the composition of the synthetic shorr call.

Call = —Put — Stock + Strike — Interest + Dividend

Most professional traders earn a shorr stock rebare on the pro-
I:L"L‘d."i l'I'.IL"'r’ receive "ﬂ.?]'lli."n th’}' ."i]'H.:ITI.' HTE'I-I:L':

Tl i]d".?'rlnTEiEL" T ThC
short-put—short-stock side of the equation. Addirionally, short-stock
sellers must pay dividends on the shares they are short—a liabiliry
T thl: '['[]Ei]']'i.L"l'.]'Pllt HL'].I.L‘]'. Tl'.'I' ['['I.JILLL" Ei“ tI:'IjI'lgH L'{{'ll'd]., LTee Hl]l.',ll'rilf_'t-‘.i
interest and adds dividends to the pur side of the equation.

COMPARING SYNTHETIC CALLS AND PUTS

The common thread among the synthetic positions explained above
is that, for a put-call pair, long oprions have synthetic equivalents
involving long options, and short options have synthetic equiva-
lents involving short options. After accounting for the basis, the
four basic synthetic option positions are:

Long Call = Long Fut + Long Stock
Short Call = Short Fut 4+ Short Stock
Long Put = Long Call + Short Stock
Short Fut = Short Call + Long Stock
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Because a call or put position is interchangeable with its syn-
thetic position, an efhcient market will ensure that the implied vola-
tility is closely related for both. For example, if a long call has an IV
of 25 percent, the corresponding put should have an [V of about
15 percent, because the long pur can easily be converted 1o a syn-
thetic long call and vice versa. The greeks will be similar for syn-
thetically identical positions, too. The long options and their
synthetic equivalents will have positive gamma and vega with nega-
tive thera. The short options and their synthetics will have negative
gamima and vega with positive theta.

American Exercise Options

Put-call parity was designed for European-style oprions. The early
exercise possibility of American-sryle options gums up the works a
bit. Because a call {put) and a synrhetic call (put) are funcrionally
the same, it is logical to assume thar the implied volarility and
the greeks tor borth will be the same, too. This is not necessarily true
with American-style oprions. However, put-call parity may still be
useful with American oprions when the limitations of the equation
are understood. With at-the-money American-exercise options, the
differences in the greeks for a put-call pair are subtle, FIGURE 6.5 15 a
comparison of the greeks tor the 50-strike call and the 50-strike pur
with the underlying ar $50 and sixty-six days until expiration.

The examples used earlier in this chaprer in describing the deltas of
synthetics were predicated on the rule of thumb thar the absolute val-
ues of call and put deltas add up to 1.00. To be a bit more realistic,
consider that because of American exercise, the absolute delea values of
put-call pairs don't always add up to 1.00. In facr, Figure 6.5 shows thar
the call has closer to a —.554 delta. The put struck at the same price
then has a 457 delra. By selling one hundred shares against the long
call, we can create a combined-position delta (call delta plus stock

Figure 6.5 Greeks for a 50-Strike Put-Call Pair on a $50 Stock

Call Put
Delta (.554 0,457
Gamma 0.075 0.078
Theta i0.020 0.013

Vega 0.084 0.084
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delta) that is very elose ro the put's delta. The delea of this synthetic put
is —0.446 (0.554 minus 1.00). The delta of a pur will always be similar
to the delta of its corresponding synthetic put. This is also true with
call-synthetic-call deltas. This relationship mathematically is

A put = A synthetic put
A call = A synthetic call

This holds true whether the oprions are in-, at-, or out-of-the-money.
For example, with a stock at $54, the 30-put would have a —.205 delta
and the call would have a 799 delra. Selling one hundred shares against
the call to creare the synthetic put vields a net delta of —.201.

—.205 = -2

If long or short stock is added to a call or put to creare a syntheric,
delta will be the only greek affected. With that in mind, note the
other grecks displayed in Figure 6.5—especially thera, Proportionally,
the bipgest difference in the rable is in thera, The disparity is due in
part to interest. When the effects of the interest component ourweigh
the effects of the dividend, the time value of the call can be higher
than the time value of the put. Because the call must lose more pre-
mium than the put by expiration, the theta of the call must be higher
than the theta of the put.

American exercise can also cause the option prices in put-call
parity to not add up. Deep in-the-money puts can trade ar paricy while
the corresponding call still has time value, The put-call equation can
be unhalanced. The same applies to calls on dividend-paying stocks as
the dividend date approaches, When the date is imminent, calls can
trade close vo parity while the puts sell have time value, The role of
dividends will be discussed further in Chapter 8.

SYNTHETIC STOCK

Not only can synthetic calls and puts be derived by manipulation of
put-call parity, but synthetic positions for the other security in the
equarion—stock—can be derived, as well. By isolaring stock on one
side of the equation, the formula becomes

Stock = Call — Put + Strike — Interest + Dividend
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After accounting for interest and dividends, buying a call and
selling a put of the same strike and time to expiration creates the
equivalent of a long stock position. This is called a synthetic stock
position, or a combo. After accounting for the basis, the equation
looks conceprually like this:

Stock = Call —= Put + Strike

This is easy to appreciate when put-call parity is written out as
it is here. It begins to make even more sense when considering at-
expiration diagrams and the greeks.

FIGURE 6.6 illustrates a long stock position compared with a long
call combined with a short pur position.

A quick glance at these two straregies demonstrates that they are
the same, bur think abour why. Consider the synthetic stock position
if both oprions are held unril expiration. The long call gives the trader
the right to buy the stock ar the strike price. The short put gives the
rrader the obhgation to buy the stock ar the same serike price. It doesn’
matter what the strike price is. As long as the strike is the same for the
call and the put, the trader will have a long position in the underlying
at the shared strike ar expiration when exercise or assipnment oceurs,

The options in this example are 50-strike options. At expiration,
the trader can exercise the call to buy the underlying at $50 if the
stock is above the strike. If the underlying is below the strike ar expi-
ration, he'll get assigned on the put and buy the stock ar $50. 1f the
stock is bought, whether by exercise or assipnment, the effective price
of the potential stock-purchase, however, 18 not necessarily $30.

h, &
Profit Profit
Q - o -
Loss Loss
T
Lang stock Long call + Short put

iSynthetic long stock)

Figure 6.8 Long Stock vs. Long Call + Short Put
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For example, if the trader bought one 50-strike call ar 3.50 and
sold one 50-strike put ar 1.50, he will effectively purchase the
underlying ar 552 upon exercise or assignment. Why! The trader
paid a net of $2 to get a long position in the stock synthetically
(3.50 of call premium debited minus 1.50 of put premium credited).
Whether the call or the put is in-the-money, the effective purchase
price of the stock will always be the strike price plus or minus the
cost of establishing the synthetic, in this case, $52.

The question that begs to be asked is: Would the trader rather
buy the stock or pay $2 w0 have the same market exposure as long
stock! Arbirrageurs in the marker (with the help of the put-call
parity) ensure that neither position—Ilong stock or synthetic long
stock—is berrer than the other.

For example, assume a stock is rrading at $51.54, With seventyv-one
days until expiration, 26.35 IV, a 5 percent interest rate, and no divi-
dends, the 50-strike call is theoretically worth 3.50, and the 50-strike put
is theoretically worth 1.50. FIGURE 6.7 charts the synthetic stock versus
the actual stock when there are sevenry-one days until expirarion.

Looking at this hgure, it appears that being long the actual stock
outperforms being long the stock synthetically. If the stock is pur-
chased at $51.54, it need only rise a penny higher to profit {in the
theoretical world where traders do not pay commissions on transac-
tions). If the synthetic is purchased for $2, the stock needs to rise

-

Frofit

&

Long stock 7
e

Loss

Figure 6.7 Long Stock and Synthetic Long Stock with 71 Days
to Expiration
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$0.46 to break even—an apparent disadvantage, This hgure, how-
ever, does not include interest,

The synthetic stock offers the same risk/reward as actually being
long the stock. There is a benefit, from the perspective of interest,
to paying only $2 for this exposure rather than $51.54. The interest
benefit here is about $0.486. Interest, again, is computed as the
strike price times the interest rate times the number of days to expi-
ration divided by the number of days in a year. The formula s as
follows:

Interest = Strike = Interest Hate = (Days to Expiration/365)
Inputting the numbers from this example:
BB = 50 x .05 % (T1/365)

The $0.486 of interest is about equal to the $0.46 disparity
between the diagrams of the stock and the synrhetie stock with sev-
enty-one days until expiration. The ditference is due mainly to
rounding and the early-exercise potential of the American put. In
I]'Iilt]:'l*.‘['[liiti.{_' i'il. terims

51,54 =350 — 1.50 + 50 — 486 + 0

The syntheric long stock is approximartely equal to the long
stock position when considering the effect of interest. The two
lines in Figure 6.7—representing stock and synthetic stock—
would converge with each passing day as the calculated interest
decreases.

This equation works as well for a synchetic short stock position;
reversing the signs reveals the synthetic for short stock.

—Stock = —Call + Put — Strike + Interest — Dividend
Or, in this case,
=hK1.54 = =380 4+ 1.50 = 50 + 486 = 0

Shorting stock at $51.54 is about equal to selling the 50 call
and buving the 50 pur for a 52 credit based on the interest of 486
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computed on the 50 strike. Apain, the $0.016 disparity between
the caleulated imterest and the acrual difference between the syn-
thetic value and the stock price is a funcrion of rounding and early
exercise. More on this in the Conversions and Reversals section

below.

Synthetic Stock Strategies

Ultimartely, when we roll up our sleeves and ger down to the nity-
gritty, options trading is less about having another alternative for
trading the direction of the underlying than it 1s about rrading the
orecks, Different stratepies allow traders to exploit different facers of
aption pricing. Some strategies allow traders to trade volatility.
=Some focus mainly on thera, Many of the strategies discussed in this
section present ways for a trader to distill risk down mostly o inter-
2sF THie CXPOSUTE.

CONVERSIONS AND REVERSALS

When ealls and puts are combined to create syntheric stock, the
main differences are the interest rare and dividends. This is impor-
tant because the risks associated with interest and dividends can be
isolated, and ultimarely rraded, when synthetiec stock is combined
with the underlying. There are two ways to combine synthertic stock
with its underlying security: a conversion and a reversal.

Conversion

A conversion is a three-legped position in which a trader is long
stock, short a call, and long a put. The oprions share the same month
and strike price. By most metrics, this is a very flat position. A rrader
with a conversion is long the stock and, at the same time, syntheti-
cally short the same stock, Consider this from the perspective of
delra. In a conversion, the trader 15 long 1.00 delras (the long stock)
and short very close to 1.00 delias (the synthetic short stock). Con-
versions have ner flar deluas.

The following is a simple example of a tvpical conversion and

T]'H:" E[_]I!TE‘.-Z-FIE'I-]'[L“.T][__[ L{t‘ I.'I_'Ei:'-i IZ'I'['- 2 h component.

Short 1 35-strike call: —.83 delta
Long 1 35-strike put: — .37 dalta

Long 100 shares: 1.00 delta
0.00 delta
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The short call contributes a negative delta to the position, in this
case, —.03, The long pur also contributes a negative delta, =37, The
combined delta of the synthetic stock is —1.00 in this example, which
is like being short one hundred shares of stock. When the third leg
of the spread is added, the long one hundred shares, it counterbal-
ances the synthetic. The total delta for the conversion is zero.

Maost of the conversion'’s other greeks are pretty flar as well. Gamma,
theta, and vega are similar for the call and the put in the conversion,
because they have the same expiration month and strike price. Because
the teader is selling one oprion and buying another—a call and a pur,
respectively—with the same month and strike, the grecks come very
close to offserting each other. For all intents and purposes, the mrader is
out of the primary risks of the position as measured by greeks when a
position is converted. Let’s look at a more detailed example.

A rrader executes the following trade (for the purposes of this
example, we assume the stock pays no dividend and the trade is
E?{E‘EUTE{_{ at f:-'li'l' "l.-':-l]l,ll':"j:

Sell 1 71-day 50 call at 3.50
Buy 1 ¥1-day 50 put at 1.50
Buy 100 shares at $51.54

The trader buys the stock at $51.54 and syntherically sells the
stock at $32. The synthetic price is computed as —3.50 + 1.50 = 50,
Therefore, the stock is seld synthetically ar $0.46 over the acrual
stock price.

FIGURE 6.8 shows the analytics for the conversion,

This position has very subtle sensitivity to the greeks. The ner
delta for the spread has a very slightly negative bias. The bias is so
stnall it s nepligible to most traders, except professionals rrading
very large positions.

Figure 6.8 Conversion Greeks

Delta Gamma Theta Vega Rho
Sell 1 50 call —0.654 — 0,080 +0.020 —0.084 —0.059
Buy 1 50 put 0.354 +0.062 0.013 +0.084 0.031
Buy 100 shares +1.00 -0- -0- -0- -0-

Total 0.008 +0.002 +0.007 -0- 0.090
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Why does this negative delta bias exist? Mathematically, the
syrnithetics delta can be higher with American options than with
their European counterparts because of the possibilicy of early exer-
cise of the put. This anomaly becomes more tangible when we con-
sider the unique directional risk associaved with this trade.

In this example, the stock is synthetically sold at $0.46 over
the price at which the stock is bought. [f the stock declines signifi-
cantly in value before expiration, the put will, at some point, trade
at parity while the call loses all its time value. In this scenario,
the value of the syntheric stock will be short ar effectively the same
price as the actual stock price. For example, if the stock declines w
$I-55 per Hh'r'lrE' '[']TE['I [']'llf‘ ]'llehEl'.‘i- dAle 5 fﬂ]l.i_'l"'ﬂ.-'."i:

Stock = Call — Put + Strike
ar

35=0-15+350

With American options, a pur this far in-the-money with less
than seventy-one days until expiry will be all intrinsic value. Inrer-
est, in this case, will not factor into the put's value, because the pur
cant be exercised, By exercising the pur, both the long stock leg and
the long put leg can be closed for even money, leaving only the
theorerically worthless call. The stock-synthetic spread is sold ar 46
and essentially bought at O when the put is exercised. If the put is
exercised before expiration, the proht potential is .46 minus the
interest calculated between the trade date and the day the put is
exercised. If, however, the conversion is held until expiration, the
$0.46 is nepated by the $0.486 of interest incurred from holding
long stock over the entire 71-day period, hence the trader’s desire to
see the stock decline before expiration, and thus the nepative bias
roward delra.

This is, incidentally, why the syntheric price (46 over the stock
price} does not exactly equal the calculated value of the interest
(.486). The trader can exercise the pur early if the stock declines
and capitalize on the disparity hetween the interest calculated when
the conversion was traded and the acrual interest calculation given
the shorter time frame. The model values the synthertic ar a little
less than the mmterest value would indicate—in this case $0.46

instead of $0.4564.
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The gamma of this trade is fairly negligible, The thera is slightly
positive. Rho is the figure that deserves the most attention. Bho is
the change in an option’s price given a change in the interest rate.

The negative 090 tho of the conversion indicares that if the in-
terest rate rises one percentage point, the position as a whole loses
$0.09. Why? The financing of the position gets more expensive as
the interest rate rises. The rrader would have to pay more in inter-
est to carry the long stock. In this example, il interest rises by one
percentage point, the synthetic stock, which had an effective short
price of $0.46 over the price of the long stock before the interest-
rate increase, will be $0.55 over the price of the long stock afrerward.
If, however, the interest rate declines by one percentage point, the
rrader profirs 50,09, as the synthetic is repriced by the marker 1o
$0.37 aver the stock price. The lower the interest rate, the less expen-
sive it is to finance the long stock. This is proven mathematically
by put-call parity. Negative rho indicares a bearish position on the
interest rate; the rrader wants it to go lower. Positive rho is a bullish
Interest rre posiiion.

But a one-percentage-point change in the interest rate in one day
i5 a big and uncommon change. The question is, [s rho relevant? Thar
depends on the type of position and the type of rader. A 090 rho
would lead to a 0225 P&(L) change per one lot conversion on a
15-basis point, or quarter percent, change. That’s just $2.25 per
EI.'?]'L":'lIJ.. TI:'I 15 i['].CrL'll'llL'[lltHI. 'PTI:]I:lt or ].1.]155., I:':I.I.]'l.:'l-'E"'r'L'I, CHdn L"'L' l'L'].L"l."':'l'['][ tia
professional rraders like market makers. They trade very large posi-
tions with the aspiration of making small incremental profirs on
cach trade. A marker maker with a 5,000-lot conversion would
stand to make or lose $11,250, given a quarter-percentage-paint
change in interest rate and a 0,090 rho.

The mind of a market maker

Marker makers are among the only traders who can trade
positions profitably, because of the size of their trades and the fact
that they can buy the bid and sell the offer. Market makers often
attempt to leg into and out of conversions (and reversals). Given
the conversion in this example, a marker maker may ser our to
sell calls and in turn buy stock to hedge the call's delta risk (this
will be covered in Chapters 12 and 17}, then buy puts and the
rest of the stock to create a balanced conversion: one call to one
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version in the previous example for a total of $0.50 over the price
of the long stock instead of the $0.46 it's worth. He would then
try to leg our of the rtrade for less, say $0.45 over the stock,
with the goal of locking in a 50.05 profit per contract on the
whole trade.

Reversal

A reversal, or reverse conversion, is simply the opposite of the
conversion: buy call, sell put, and sell (short) stock. A reversal can
he executed to close a conversion, or it can be an opening transac-
tion. Using the same stock and options as in the previous example,
a trader could establish a reversal as follows:

Buy 1 ¥1-day 30 call at 3.50
Sell 1 71-day 50 put at 1.50
Sell 100 shares at 51.54

The trader establishes a short position in the stock atr $51.54
and a long synthetic stock position effectively at $52.00. He buys
the stock synthetically ar $0.46 over the stock price, again assuming
the rrade can be executed at fair value. With the reversal, the trader
has a bullish position on interest rates, which is indicated by a posi-
tive tho.

In this example, the rho for this position is 090, If interest rates
rise one percentage point, the synthetic stock {which the trader is
long) gains nine cents in value relative to the stock. The short stock
rebate on the shore stock leg earns more interest at a higher interest
rate. [f rates fall one percentage point, the synthetic long stock loses
$0.09, The trader earns less interest being short stock given a lower
Interest rate.

With the reversal, the fact thar the put can be exercised early is
a risk, Since the trader is short the put and short stock, he hopes not
to pet assigned. If he does, he misses out on the interest he planned
on collecting when he put on the reversal for $0.46 over.

FPIN RISK
Conversions and reversals are relarively low-risk rrades. Rho and
early exercise are relevant to marker makers and other arbitrageurs,
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but they are usually of lietle concern. There is one indirect risk of
conversions and reversals that can be of great concern to market
makers around expiration: pin risk. Pin risk is the risk of not know-
ing for certain whether an option will be assigned. To understand
this concept, let's revisit the mind of a marker maker,

Revisiting the market maker
Marketr makers have two primary funcrions;

1. Buy the bid or sell the offer;
2. Manage risk.

When institutional or retail raders send option orders o an
exchange (through a broker), market makers are usually the ones with
‘l.l-'hU]Tl [I'IE'}' L'TH[_lt". {:Ll."'-'['{]mf.'_‘r.‘i !'iE'I.I. T]'H:" ].'lld', '_'If'.IE I.TIi]]'kl:"T ITI.'rlLZETE- ].'ll._l":." EI'I".'_'
bid. Customers buy the offer; the marker makers sell the offer. The
first and arguably easier funcrion of market makers is accomplished
whenever a markerable order is sent ro the exchange.

Managing risk can ger a bit hairy. For example, once the marker
makers buy April 40 calls, their first instinct is to hedee by selling
HtﬂCI{ (KR I.'.IL‘CU['[]L" l'.]L'].tﬂ. I'll.."'llT.l'ﬂl... l"l-"l':ir]{l_"t ['[lill:l.'.li_'r.‘!i Al EI]ITI[:I.‘SI i:l]“"il}’.‘i-
delta neutral, which mitigates the direction risk. The next step is to
mirigate theta, gamma, and vega risk by selling options. The ideal
I:]l.']tjl]'[']'.‘.'i ti EL'].]. Are T.]:'lL" SAITIC l:i.'ll].'.‘.'i t]:'lilt Were L"'“nght—t]:'l':'lt j5| gl.."t Ok
of the trade. The next best thing is to sell the April 40 puts and
HL"I.I [T10TE 5['1.](_'15:. II'i tth Cilal, rl"lll_' ['['lq'l]'LZCT. ['[1511('.."1'!1'- I:'I':I.".-'L' L"'.‘-il'llhliﬁhﬂl’.l b
reversal and thereby have very little risk. If they can lock in the
reversal for a small profit, they have done their job.

What happens it the market makers still have the reversal in
inventory at expiration? If the stock is above the strike price—40,
in this case—the puts expire, the marker makers exercise the calls,
and the shore stock is consequently eliminated. The marker makers
are left with no position, which is good. They're delta neutral. If the
stock is below 40, the calls expire, the puts get assigned, and the

short stock is consequently eliminared. Apain, no position. Bur
whart if the stock is exactly at 3407 Should the calls be exercised!?
Will the puts get assigned? If the puts are assigned, the traders are
left with no short stock and should let the calls expire withour exer-
cising so as not to have a long delta position after expiration. If the



Put-Call Pariry and Synrhetics 127

P‘I.ltﬁ dare nof iibibii.g'['.lli.'-li, l'l"ll."‘!." .‘SI"I.{'!".III‘J CNErCIse th': CH“.E ] g‘.‘t -IJ.L"II.":l ﬂ':lr.
[t's also possible that only some of the puts will be assipned.

Because they don't know how many, if any, of the puts will be
assigned, the market makers have pin risk. To avoid pin risk, market
makers tey to eliminate their position if they have conversions or
reversals close to expiration.

BOXES AND JELLY ROLLS
There are two other uses of synthertic stock positions that form con-
ventional strategies: boxes and rolls.

Boxes

When long synthetic stock is combined with short synthetic
stock on the same underlying within the same expiration cycle but
with a different strike price, the resulting position is known as a box.
With a box, a rrader is synthetically both long and shorr the stock.
The two positions, for all intents and purposes, oftset each other
directionally. The risk of stock-price movement is almost entirely
avoided. A study of the greeks shows thar the delta is close tw zero.

Cramma, theta, vega, and rho are also negligible. Here's an example
af 4 60-70 box for April options:

Short 1 April 60 call
Long 1 April 60 put
Long 1 April 70 call
Short 1 April 70 put

[n this example, the trader is synthetically short the 60-strike
and, at the same time, synthetically long the 70-strike. FIGURE 6.9
shows the greeks,

Figure 6.8 Box Gresks

Delta Gamma Theta Vega Fho
Buy 1 April 60 call 0T8T +10.029 0.022 +0.094 FOLA09
Sell 1 April 60 put +0.218 —0.030 +0.013 —0.0%4 +0.032
Sell 1 April 70 call 0.41% 0.039 F0.026 0.128 0.061
Buy 1 April 70 put -0.608 +0.042 —0.016 +0.128 —or4d

Tatal 0022 0,002 0,001 -0- F0.00E
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This position is just about totally flat. The near-1.00 delta on
the long synthetic stock struck at 60 15 offset by the near—negative-
1.00 delta of the short synthetic struck at 70. The tiny gammas and
thetas of both combos are brought closer to zero when they are
spread against cach another. Vega is zero, And the bullish interest-
rate sensitivity of the long combo is nearly all offser by the bearish
interest sensitivity of the short combo. The stock can move, time
can pass, volatility and interest can change, and there will be very
little effect on the frader’s P&(L). The question is: Why would
someone trade a box?

Marker makers accumulare positions in the process of buying
bids and selling offers. Put they want to eliminate risk. Ideally, they
try to be flat the sorike—meaning have an equal number of calls and
'F!'th!": dat E'r'lC]'l HTTi]-{E ]'lr'il:l':"', WhEt]‘IET thT[_'ILI.j_’.]'l | Cl_‘.I]'l".-’ET."'ail_'.l'l'l 0ar A T-E"I.-'ET."]H].
':j'ﬂ'l:"ﬂ '_']'lE"'!." ]'l'rl".-"f.'_' A CONVEersion df onie .‘i-'_']'i.l':t' 'rll'ld | TE":-"E]'H:]I. At ;mnl.’hr.-_'r.
The stock positions for these cancel each other out and the rrader is
left with only the four option legs—that is, a box. They can elimi-
nate pin risk on both strikes by reading the box as a single rrade to
close all tour legs, Another reason tor trading a box has to do with
capital.

BORROWING AND LENDING MONEY
The first thing to consider is how this spread is priced. Let's look at
another example of a box, the October 50-60 box.

Long T October 80 call
=hort 1 October 60 put
Short 1 Qctober 70 call
Lang 1 October 70 put

A trader with this position is synthetically long the stock ar $60
and shore the stock ar $370. Thar sounds like $10 in the bank. The
question 15, How much would a trader be willing vo pay for the right
to $107 And for how much would someone be willing to sell it? At
face value, the obvious answer is thar the equilibrium point is ar
$10, but there is one variable thar must be factored in: time.

In this example, assume that the October call has ninery days
until expiration and the interest rate is 6 percent. A rarional trader
would not pay $10 teday for the right to have $10 ninety days from
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now. That would effectively be like loaning the $10 for ninety days
and not receiving interest! A losing proposition. The trader on the
other side of this box would be happy to enter into the spread for
$10. He would have interest-free use of $10 for ninety days. That's
free money! Certainly, there is interest associated with the cost of
carrying the $10. In this case, the interest would be $0.15.

510 = .06 = (90,/360)

This 50.15 is discounted from the price of the 510 box. In face,
the combined net value of the options composing the box should be
about 9.85—with differences due mainly to rounding and the early
exercise possibility for American options.

A trader buying this box—rthar is, buying the more I[TM call
and more ITM put—would expect to pay $0.15 below the differ-
ence berween the strike prices. Fair value for this rrade is $9.85.
The seller ot this box—the trader selling the meatier options and
buying rhe cheaper ones—would concede up to $0.15 on rthe
credit,

Jelly rolls

A jelly roll, or simply a roll, 1s also a spread with four legs: a
combination of two synthetic stock trades. In a box, the difference
between the synthetics is the strike price; in a roll, it%s the contract
month. Here'’s an example:

Long 1 April 50 call
Short 1 April 50 put
Short 1 May 50 call
Long 1 May 50 put

The options in this spread all share the same strike price, bur they
involve two different months—April and May, [n this example, the
trader is long synthetic stock in April and short synthetic stock in
Mav. Like the conversion, reversal, and box, this is a mostly flat posi-
tion. Delra, gamma, theta, vega, and even rho have only small effects
on 2 jelly roll, but like the others, this spread serves a purpose.

A trader with a conversion or reversal can roll the oprion legs of
the position into a month with a later expiration. For example, a
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trader with an April 50 conversion in his inventory (short the
30 call, long the 50 put, long stock) can avoid pin risk as April ex-
piration approaches by trading the roll from the above example.
The long April 50 call and short April 50 put cancel out the current
option portion of the conversion leaving only the stock. Selling the
May 50 calls and buying the May 50 puts reestablishes the conver-
siont a month farcher out.

Another reason for rrading a roll has to do with interest. The
roll in this example has positive exposure to rho in April and nega-
tive exposure to tho in May. Based on a rraders expectations of
future changes in interest rates, a position can be constructed t
exploit opportunities in interest.

Theoretical Value and the Interest Rate

The main focus of the positions discussed in this chapter is flucrua-
tions in the interest rate. Bur which interest rate! Thar of 30-year
bonds! That of 10- or 5-year notes! Overnight rates! The federal
tunds rate? In the theoretical world, the answer to this question is
not really that important. Professors simply point to the riskless rate
and continue with their lessons. But when putting strategies like
these into practice, choosing the right rate makes a big difference. To
answer the question of which interest rate, we must consider exactly
what the rates represent from the standpoint of an economist. There-
'I:-l;'I']'L'1 Wi [Must Ulldﬂ'fﬁtilﬂd I"ll:"'-'l." AN CCOnOmist I'['lq'.l.]f.ll."_;- Hrng[IlL'rltEi—L""!.’
making assumptions.

Take the story of the priest, the physicist, and the economist
stranded on a desert island with nothing to eat except a can of beans.
The problem is, the can is sealed. In order to survive, they must
tigure out how to open the can. The priest decides he will pray for
the can to be opened by means of a miracle. He prays for hours, but,
alas, the can remains sealed tight. The physicist devises a complex
system of wheels and pulleys to pop the top off the can. This crude
machine unfortunately fails as well. After warching the lack of suc-
cess of his fellow strandees, the economist announces that he has
the solution: *Assume we have a can opener.”

In the spirit of economists’ logic, let’s imagine for a moment a
theoretical economic microcosm in which a trader has two trading
accounts at the same hrm. The assumptions here are that a wrader
can harrow 100 percent of a stock’s value to finance the purchase of
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on trading. In one account the trader is long one hundred shares,
fully leveraged. In the other, the trader is short one hundred shares
of the same stock, in which case the trader earns a short-stock
rebate.

In the long run, what is the net result of this trade? Most likely,
this trade is a losing proposition for the trader, because the interest
rate at which the trader borrows capital is likely o be higher than
the interest rate earned on the short-stock proceeds. In this exam-
ple, interest is the main consideration.

But interest matters in the real world too. Professional rraders
2daTN jl'ltl:"'l't"."'nr i1 F']'[_'I'I:Et’d."'- me .‘SI'IHTT EEL'.ICI!: :-]TH.'I_ Py .Iﬂ‘l't"l't"."i‘l' L1 'FLITH'.{E-
horrowed. Interest rares may vary slighely from firm o hrm and
trader to trader. Interest rates are personal, The interest rate a trader
should use when pricing options is specific to his or her situation.

A rrader with no position in a particular stock who is interested
in trading a conversion should consider that he will be buying the
staock. This implies borrowing tunds to open the long stock position.
The rrader should price his options according to the rate he will pay
T h(_'l-!']'(_'l"r‘l." 'FI_II'I[_'.‘E-. {.-:l'.ln‘n-’ETf'iEl‘f, il ['T'r'ldE]' tntding il TE\-'ETHH] .‘i-I'I.Hl_]][_l Conl-
sider the fact that he is shorting the stock and will receive inrerest
at the rate of the short-stock rebate. This rrader should price his
[]I:-.I['-Ii'.ln.‘S at l'hli: .‘i-l'l['IrTf."iTﬂCk rare.

Conclusion

The idea that “a put 15 a call, a call is a put” is an important one, in-
deed. It lays the toundation for more advanced spreading serategies.
The concepts in this chaprer in one way or another enter into every
spread strategy that will be discussed in this book from here on out.

Chapter Note

. Mote, for simplicity, simple interest is used in the compurarion.
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INTEREST 18 ONE OF THE SIX INPUTS of an option-pricing model for
American options, Although interest rates can remain constant for
long periods, when interest rates do change, call and put values can
be positively or negatively affected. Some oprions are more sensi-
tive to changes in the interest rate than others. To the unaware
trmjer, in[ErEHthEirE E]'Iiiﬂ.!_::t'."i CHAl 1E:-IL{ T LIDEKPEEtEd FIT[_'IFIE!'S- 0T I.IZ_'I'HHEF-.
But inrerest rates don't have to be a wild-card risk. They're one thar
experienced traders warch closely to avoid unnecessary risk and in-
crease profiability. To monitor the effect of changes in the interest

rate, it is important to understand the quier greek, rho.

Rho and Interest Rates

Rho is a measurement of the sensitivity of an oprion’s value to a
C]:'HI.I\EL" in l'I"I.L‘ Interest rare. Tl] ll'['ll'.lL"TEl":l'['ll'.I Il“w il'['il'.l "-"l."]"l.":,-' l'lf'.l.l: interest
rate 15 important to the value of an option, recall the formula for
put-call parity stated in Chaprter 6.

Call + Strike — Interest = Put + Stock’

From this formula, its clear that as the interest rare rises, put
prices must fall and call prices must rise to keep put-call parity bal-
anced. With a little algebra, the equation can be restated to better
illustrate this concept:

TCall = Stock + Put + Tinterest — Strike
and
LPut = Call + Strike — TInterest — Stock
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If interest rates fall,

LCall = Stock + Put + linterest — Strike
and
TPut = Call + Strike — LInterest — Stock

Rho helps quantify this relationship. Calls have positive tho, and
puts have negative rho. For example, a call with a rho of +0.08 will
gain 30.08 with each one-percentage-point rise in interest rates and fall
$0.08 with each one-percentage-point fall in interest rares, A put with
a tho of —0.08 will lose $0.08 with each one-point rise and gain $0.08
in value with a one-point fall.

The effect of changes in the interest variable of put-call parivy
on call and put values is contingent on three factors: the strike price,
the interest rare, and the number of days unril expiration.

Interast = Strike * Interest Rate = (Days to Expiration/385)°

Interest, for our purposes, is a function of the strike price. The
higher the strike price, the greater the interest and, consequently
the more changes in the interest rare will affect the option. The
higher the interest rate is, the higher the interest variable will be.
Likewise, the more time to expiration, the greater the effect of
interest. Rho measures an option's sensitivity to the end results of
these three influences.

To understand how changes in interest affect option prices, con-
sider a typical at-the-money conversion on a non—dividend-paying
stock.

Short 1 May 50 call at 1.92
Long 1 May 50 put at 1.63
Long 100 shares at $50

With forty-three days uncil expiration at a 5 percent inrerest
rate, the interest on the 50 strike will be about $0.29. Put-call paricy
ensures that this $0.29 shows up in option prices, After rearranging
the equation, we get

Call — Put = Stock — Strike + Interast
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1s no intrinsic value., Therefore, the difference between the extrinsic
values of the call and the put must equal interest. [t one oprion were
in-the-money, the intrinsic value on the lefe side of the equation
would be offser by the Stock — Serike on the righe side, Seill it would
be the difference in the time value of the call and put that equals
the interest variable.,

This is shown by the fact that the synthertic stock portion of the
conversion is shorr at $50.29 (Call — Put + Strike). This is $0.29
above the stock price. The synthetic stock equals the Swock +
Interest, of:

Call — Put + Sirike = Stock + Interest

Certainly, it the inrerest rate were higher, the interest on the
synthetic stock would be a higher number. At a & percent interest
rate, the etfective short price of the syntheric stock would be abour
$50.35. The call would be valued ar aboutr 1.95, and the put would
be 1.60—a net of $0.35.

A one-percentage-point rise in the interest rate causes the syn-
thetic stock position to be revalued by $0.06—a $0.03 gain in the
call value and a 50.03 decline in the put. Therefore, by definition,
the call hasa +0.03 rho and the put has a —0.03 rho.

Rho and Time

The time component of interest has a big impact on the magnitude
of an option’s rho, because the greater the number of days until
expiration, the greater the interest. Long-term options will be
mMore sensitive m n:h;m_;_{e:-; in the interest rate and, therefore, have a
higher rho,

Take a stock trading at about $120 per share. The July, October,
and January at-the-money calls have the following rhos with the
interest rate at 3.5 percent.

Optlon Rho
July [(38-day) 120 calls FO.068
Cctober (130-day) 120 calls +0.226

January (2271-day) 120 calls +0.385
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If interest rates rise twenty-five basis points, or a quarter of a
percentage point, the July calls with only thirey-eight days unril
expiration will gain very little: only $0.017 (0.068 times 0.25).
The Ocrober 120 calls with 130 days until expiration gain more:
$0.057 (0.226 times 0.25). The January calls that have 221 days
until they expire make $0.096 theoretically {0.385 times 0.25).
[f all else is held constant, the more time to expiration, the higher
the oprion’s rtho, and therefore, the more interest will affect the
oprion's value.

Considering Rho When Planning Trades

Just having an opinion on a stock is only half the battle in options
trading. Choosing the best way o trade a forecast can make all
the difference o the success of a rrade. Oprions give traders choices.
And one of the choices a trader has is the month in which to
trade. When rtrading LEAPS—Long-Term Equity AnticiPation
Securities—delta, pamma, thera, and vega are important, as always,
but rho is also a valuable part of the straregy.

LEAPS
Options buyers have time working against them., With cach passing
day, theta erodes the value of their assets. Buying a long-term op-
tion, or a LEAPS, helps combar erosion because long-term options
Cat IJL‘I:':'I}’ it = 51:1-wr:r rate. II'l COVITONIMEents wh:_'rL‘ tI:'.IL'rL' 15 INnterest-
rare uncertaincy, however, LEAPS traders have to think abour more
than the rate of decay.

Consider two traders: Jason and Susanne. Both are bullish on
XYZ Corp. {XYZ), which is trading ar $59.95 per share. Jason de-
cides to buy a May 60 call at 1.60, and Susanne buys a LEAPS &0
call ar 7.60. In this example, May options have 44 days until expira-
tion, and the LEAPS have 639 days.

Both of these trades are bullish, bur the traders most likely had
slightly different ideas about time, volatility, and interest rates when
they decided which option to buy. FIGURE 7.1 compares XY7 short-
term at-the-money calls with XYZ LEAFS at-the-maoney calls.

To begin with, v appears thar Susanne was allowing quire a bir
of time for her forecast to be realized

almost two years. Jason, on
the other hand, was looking for short-term price appreciation. Con-
cerns abour time decay may have been a motivation for Susanne to
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Figure 7.1 XY Z Short-Term Call vs. LEAPS Call

44-Day 60 Calls 639-Day 60 Calls
Celta 0.55 Delta 0.71
Gamma 0.11 Gamma 0.03
Theta 0.02 Theta .01
Vega 0.08 Vega .27

choose a long-term option—her thera of 0.01 is half Jason's, which
is 0.02. With only forty-four days until expiration, the theta of
Jason's Mavy call will begin to rise sharply as expiration draws near.

But the rrade-oft of lower time decay is lower gamma. Atv the
current stock price, Susanne has a higher delta. If the XYZ stock
price rises $2, the gamma of the May call will cause Jason's delta ro
creep higher than Susannes. Ar 562, the delta for the May 60s
would be abour 0.78, whereas the LEAPS 60 call delra is abour 0.77.
This disparity continues as XYZ moves higher.

Perhaps Susanne had implied volarility on her mind as well as
time decay. These long-term ATM LEAPS options have vegas more
than three times the corresponding May's, It implied volarility for
both the May and the LEAPS is at a vearly low, LEAPS might be a
better buy. A one or two point rise in volatilivy if [V reverts to irs
normal level will beneht the LEAPS call much more than the May.

Theta, delta, pamma, and vega are typical considerations with
most trades. Because this oprion is long-term, in addition to these
typical considerations, Susanne needs to take a good hard lock at rho.
The LEAPS rho is signihcantly higher than that of its short-term
counterpart. A one-percentage-point change in the interest rate will
change Susanne's P&(L) by $0.64—rthat's about 8.5 percent of the
value of her option—and she has nearly two years of exposure to in-
terest-rate fluctuations. Certainly, when the Federal Reserve Board
has great concerns about growth or inflation, rates can rise or fall by
more than one percentage point in one year's rime.

It is important to understand that, like the other greeks, rho s a
snapshot at a particular price, volatility level, interest rate, and mo-
ment in time. If interest rates were to fall by one percentage point
today, it would cause Susanne’s call wo decline in value by 50.64. 1f
that rate drop occurred over the life of the option, it would have a
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less of an effect on option values,

Assume that on the trade dare, when the LEAPS has 639 days
until expiration, interest rates fall by twenty-hve basis points. The effect
will be a decline in the value of the call of .16—one-tourth of the 638
rho. If the next rate cut occurs six months later, the rho of the LEAPS
will be smaller, because it will have less time until expiration. In this
case, after six months, the tho will be only 46, Another 25-basis-point
drop will hure the call by $0.115. Afrer another six months, the option
will have a 0.26 rtho. Another quarter-point cur costs Susanne only
B0.065, Any subsequent rate cuts in ensuing months will have almost
TCk E'FEEET [l [h"r_" PRIRALY .‘ilf"ll_'.lT["TErm l_']]'ﬂ'i.U'l'l ‘i.-'q'-'l]l_li'."-

PRICING IN INTEREST RATE MOVES

In the same way that volatility can get priced in to an oprion’s value,
s0 can the interest rate. When interest rates are expected to rise or
tall, those expectarions can be reflecred in the prices of oprions. Say
current interest rates are at 8 percent, but the Fed has announced
that the economy is growing at too fast of a pace and thar it may
raise interest rates ar the next Federal Open Marker Commitree
meeting, Analysts expect more rate hikes ro follow. The options
with expiration daces falling afrer the dare of the expecred rate hikes
will have higher interest rares priced in. In this situation, the higher
interest rates in the longer-dated oprions will be evident when en-
tering parameters into the model.

Take options on Already Been Chewed Bubblegum Corp.
(ABC). A wader, Kyle, enters parameters into the model for ABC
options and notices thar the prices don't line up. To ger the theo-
retical values of the at-the-money calls for all the expiration months
to sit in the middle of the actual marker values, kyle may have o
tinker with the interest-rate inputs.

Assume the following markers for the at-the-money 70-strike
calls in ABC options:

Calls Puls
Aug 70 calls 1.75=-1.85 1.30=-1.40
Sep 70 calls 2.65-2.75 1.75-1.85
Dec 70 calls 4.70-4.90 2.35-2.45

Mar 70 calls 6.50-6.70 2.65-2.75
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ABC s at $70 a share, has a 20 percent implied volatility in all
months, and pays no dividend. August expiration 1s one month away,

Entering the known inpurs for strike price, stock price, time to
expiration, volatility, and dividend and using an 8 percent interest
rate yiclds the following theoretical values for ABC oprions:

Calls Puts Interast Rate
Aug 70 calls 1.80 1.35 B %
Sep 70 calls 2.65 1.78 B %
Dec 70 calls 4,72 2.50 8%
Mar 70 calls 6.41 2.84 804

The theorerical values, in bold type, are those thar don’t line up
in the middle of the call and put markets. These values are wrong.
The call theoretical values are roo low, and the put theoretical val-
ues are too high, They are the product of an interest rare thar is oo
low being applied to the model. To generate values that are indica-
tive ol market prices, Kyle must change the interest input to the
pricing model to reflect the market's expecrations of future interest
rafe EI'IE]]'I.EEH.

Using new values for the inrerest rate yields the following new
values:

Calls Puts Interest Rate
Aug 70 calls 1.80 1.35 8%
S-Ep T0 calls 267 1.77 B.25%
Dec 70 calls 4.80 2.43 8.50%
Mar 70 calls .60 2.71 B.75%

Adfrer recalculating, the theoretical values line up in the middle of
the call and put markets. Using higher interest rates for the longer ex-
pirations raises the call values and lowers the pur values for these
months. These interest rares were inferred from, or backed out of, the
option-market prices by use of the option-pricing model. In practice, it
may take some trial and error to hnd the correct interest values to use.

In times of interest-rate uncertainty, rho can be an important
factor in determining which strategy to select. When rates are generally
expected o continue to rise or fall over time, they are normally
priced in to the options, as shown in the previous example. When
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priced in may change as economic data are made available. This can
cause a revision of option values. In long-term options that have
higher rhos, this is a bona hde risk. Short-term options are a safer
play in this environment. But as all traders know, risk also implies
OpPOTTUnicy.

Trading Rho

While it's possible to trade tho, most rraders forgo this niche for
more dynamic strategies with greater profitabilicy. The effects of tho
dre l_TFtE'I'I 1_'.I‘i.-'Er."'-]'L'r1d[_]'|.:'|-’ElL‘| h"r’ thE maore prmﬁmnd E'I:-'FE‘CT."E I:_'Ii'. '[']'IE' u-thr.-_*r
erceks. The opportunivy to profiv from rho is outweighed by other
risks. For most traders, rho is hardly ever even looked at,

Because LEAPS have higher rho values than corresponding
short-term oprions, it makes sense thar these instruments would be
appropriate for interest-rate plays, But even with LEAFPS, rho expo-
sure usually pales in comparison with that of delea, theta, and vega.

It is not uncommeon for the rho of a long-term oprion w be 5 w
8 percent of the option's value. For example, FIGURE 7.2 shows a
two-vear LEAPS on oa $70 stock with the following pricimg-model
inputs and outputs:

Figure 7.2 Long 70-Strike LEAPS Call

Inputs Outputs
Stock price 70 Call Value 13.60
Strike price 70 Delta +0.760
Time to expiry 2 Wrs Gamma «0.016
Interest rate 8% Theta ~0.013
Dividends 0 Vega +0.308
Valatility 20% Rhao +0.,793

The rho is +0.793, or about 5.8 percent of the call value. That
means a twenty-hve-hasis-point rise in rates contributes to only a
20,20 profiv on the call, Thats only about 1.5 percent of the calls
vialue. On one hand, 1.5 percent is not a very big proht on a trade.
On the other hand, if there are more rate rises at Fed meetings, the
trader can expect further gains on rho.
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Even if the trader is compelled to wait until the next Fed meet-
ing to make another 30.20—or less, as rho will get smaller as time
passes—from a second twenty-five-basis-point rate increase, other
influences will diminish rho's signifcance. If over the six-week pe-
riod berween Fed meetings, the underlying declines by juse $0.60,
the $0.40 that the trader hoped to make on tho is wiped out by delta
loss. With the share price $0.60 lower, the 0.760 delta costs the
trade about $0.46. Furthermore, the passing of six weeks {forty-twa
days) will lead to a loss of abour $0.55 from time decay because of
the =0.013 theta. There is also the risk from the fat vegas associared
with LEAPS. A 1.5 percent drop in implied volacility completely
negates any hopes of rtho profits.

Aside from the possibility that delva, theta, and vega may get in
the way of profits, the bid-ask spread with these long-term options
1_'1'_'111.{:"5 Tir I'H'." "r"l."ili_]EF ['hﬂl'l "L'r'i['l'l [I'll:"i.r Hhmr[-—t:—:rm CHLIDTETPHH’E. ]{: ['hf.'_'
bid-ask spread is more than $0.40 wide, which is often the case with
LEAPS, rho profits are canceled out by this cost of doing business.
Buying the offer and selling the bid negative sealps away potential
profits.

With LEAPS, rho is always a concern. It will contribute to pros-
]:'!‘Cri.t‘f LT I.'.H."]'i.l ':il'ld l-.lL'C{ZI.L"i T I.'JL" p;trl‘ l:l'[:thl: t'l.'q'lli.]li." ]:'J‘].':il'l. E'-]'li'l']'l'l 'I:-I;'I'Ttl:il..‘inl' o
implementation. Buying or selling a LEAPS call or put, however, is
R ER] ].'l‘l"rlCl'j'I'_'q"l.I. Wiy T ﬁ-['.IL‘CI_I]i:Il'IL" 0T INTErest Tares.

To take a position on interest rates in the options market, risk
needs to be distilled down to rho. The other greeks need to be spread
off. This is accomplished only through the conversions, reversals,
and jelly rolls deseribed in Chaprer 6. However, the bid-ask can still
be a hurdle to trading these strarepies tor non—-marker makers. Gen-
1.'1'1'1“'5-', rhn 15 A grﬁ.‘l_‘]ﬂ tl:'l':'ll'. 'I:-UT [morst I'.THIJ.L"IE 15 il'['l.F]HTtEirlt Lo L'Ill'ld'..'rbit':ll"ld
but not practical to trade.

Chapter Notes

1. Please note, for simplificarion, dividends are not included.

2. More, for simplicity, simple inrerese 15 used in the calculation.



Dividends and
Option Pricing

Mucn oF THIS BOOK STUDIES how to break down and trade certain
components of option prices. This chapter examines the role of
dividends in the pricing structure. There is no greek symbol thar
measures an option’s sensitivicy to changes in the dividend. And in
maost cases, dividends are nor “rraded” by means of oprions in the
same way thar volatility, interest, and other option price influences
are. Dividends do, though, affect option prices, and therefore a
trader’s P& (L), so they deserve artention,

There are some instances where dividends provide ample
opportunity to the oprion rrader, and there some instances where a
change in dividend policy can have desirable, or undesirable, effects
on the botrom line. Diespite the tacr that dividends do not rechni-
cally involve greeks, they need to be monitored in much the same
way as do delta, gamma, thera, vega, and rho.

Dividend Basics

Let's start at the beginning., There are four important dates the
trader must be aware of:

Declaration date
Ex-dividend dare
Record date

Payable date

The first dare chronologically is the declaration date. This date
is when the company formally declares the dividend. It’s when the
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will pay the dividend. Active traders, however, may buy and sell the
same stock over and over again. How does the corporation know
exactly who collects the dividend when it is opening up its cotfers?

Dividends are paid o shareholders of record who are on the
company's hooks as owning the stock at the opening of business on
another important dare: the record date. Anvone long the stock ar
this moment is entitled to the dividend. Anyone with a shore stock
position on the opening bell on the record date is required to make
payment in the amount of the dividend. Because the process of
stock settlement takes time, the important date is acrually not the
record dare. For all intents and purposes, the key date is two days
before the record date. This is called the ex-dividend dare, or the
E'.!{-'L{:-] fe,

Traders who have earned a dividend by holding a stock in their
account on the morning of the ex-date have one more important
date they need to know—the date they get paid. The date that the
dividend is acrually paid is ealled the pavable date. The payable date
can be a few weeks atrer the ex-dare.

Let's walk through an example. ABC Corporation announces
on March 21 (the declaration dare) that i will pay a $0.25 dividend
to shareholders of record on April 3 (the record date), payable on
April 23 (the payable dare). This means marker participants wish-
ing to receive the dividend must own the stock on the open on
April 1 {the ex-date). In practice, they must buy the stock before
the closing bell rings on March 31 in order to have it for the open
the next day.

This presents a potential quandary. If a trader only needs to have
t]:“.' bl.l.:li:l:'.'. ER1A t]:'l'.." up-.:n oM tII'IL" L‘:'{"di.ltli.', ‘l-"r'li'l}’ ot hLl':," t]:'l'..‘ :iti:":l‘: _'iLIE-t
before the close on the day before the ex-date, in this case March
31st, and sell it the next morning after the open? Could this be an
opportunity for riskless profit!?

Unfortunately, no. There are a couple of problems with thar
strategy. First, as far as the riskless part is concerned, stock prices can
and often do change overnighe. Yesterday's close and today’s open
can sometimes be significantly different. When they are, it is re-
ferred to as a gap open. Whenever a stock is held (long or short),
there is risk. The second problem with this steategy to earn riskless
profit is with the profit part. On the ex-date, the opening stock price
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reflects the dividend, Say ABC is trading at 550 at the close on
March 31, If the market for the stock opens unchanged the next
morning—that s, a zero net change on the day on—ABC will be
trading at $49.75 ($30 minus the $0.25 dividend). Alas, the quest
for riskless profit continues.

Dividends and Option Pricing

The preceding discussion demonstrated how dividends affect stock
traders. There’s one problem: we're option traders! Option holders
or writers do not receive or pay dividends, but thar doesn’t mean
dividends aren't relevant to the pricing of these securities. Ohserve
T]'lE ht‘h'rn-'in_‘.lr L']F i 'I:‘l_'.l'l'l"n?E'['.‘S'i[_'I]'l. T 4 rE"i.-'i'_"]'."i'r'll. I'.IE'I:-I_'.ITE -i-'l'l'l[_{ :-I'FTET Al
ex-dividend dare. Assuming the stock opens unchanged on the
ex-date, the relationship of the price of the synthetic stock to
the actual stock price will change. Let's look ar an example ro
explore why.

Ax the close on the day before the ex-date of a stock paying a
$0.25 dividend, a trader has an ar-the-money conversion. The stock
is trading right at $50 per share, The 50 puts are worth 2.34, and the
50 calls are worth 2.48. Before the ex-date, the trader is

Long 100 shares at $50
Long 1 50 put at 2.34
short 1 50 call at 2.48

Here the trader is long the stock at $50 and short stock
synitherically at $50.14—50 + (2,48 — 2.34). The rrader is syn-
therically short $0.14 over the price at which he is long the
."'ntli_'.":]{-

Assume thar the next morning the stock opens unchanged.
Since this is the ex-dare, that means the stock opens at 549.75—
$0.25 lower than the previous day's close. The theoretical values of
the options will change very little. The oprions will be something
like 2.32 for the put and 2.46 for the call.

Afrer the ex-date, the trader is

Long 100 shares at $48.75
Leng 1 50 put at 2.32
Shert 1 50 call at 2.46
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Each option is two cents lower. Why! The change in the option
prices 15 due ro thera, In this case, ie's $0.02 for cach option. The
synthetic stock is still short from an effective price of $50.14. With
the stock ar $49.75, the synthetic short price is now $039 over the
stock. Incidentally, $0.39 is $0.25 more than the $0.14 difference
before the ex-date.

id the trader who held the conversion overnight from before
the ex-date to afrer it make or lose money! Neither. Before the ex-
date, he had an asser worth $350 per share (the stock) and he shorted
the asset synthetically ar 550,14, Afrer the ex-dare, he still has assers
totaling $50 per share—the stock ar $49.75 plus the 0.25 divi-
dend—and he is still synthetically short the stock ar $50.14. Before
the ex-date, the $0.14 difference between the synthetic and the
stock is interest minus the dividend. After the ex-date, the $0.39

difference i= all inrerest.

Dividends and Early Exercise

As the ex-dare approaches, in-the-money calls on equity optrions
can often be found trading at parity, regardless of the dividend amount
and regardless of how far off expiration is. This seems counter-
intuitive. What about inrerest? Whatr about dividends? Normally,
these come into play in option valuation.

But option models designed for American options take the possi-
bility of early exercise into account. [t is possible to exercise American-
style calls and exchange them for the underlying stock. This would
aive traders, now stockholders, the right to the dividend—a right for
which they would not be eligible as call holders. Because of the im-
pending dividend, the call becomes an exercise just before the ex-dare.
For this reason, the call can trade for parity hefore the ex-date.

Let's look at an example of a reversal on a $70 stock thar pays a
$0.40 dividend. The options in this reversal have twenty-four days
until expiration, which makes the interest on the 60 strike roughly
$0.20, given a 5 percent interest rate. The day before the ex-dace, a
trader has the following position ar the stated prices:

Short 100 shares at §70
Long T 60 call at 10.00
short 1 60 put at 0.05
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it 15 helpful fiest to consider what happens if the trader holds the
position until the ex-dare. Making the assumprion tharc the stock is
unchanged on the ex-dividend date, it will open at $69.60, lower by
the amount of the dividend—in this case, $0.40. The pur, being so
far out-of-the-money as to have a negligible delta, will remain un-
changed. Bur what abour the call? With no dividend left in the
stock, the pur call-parity states

Call = Put + Stock — Strike + Interast
In this case,

Call = 0.05 + 68.60 — 60 + 0.20
Call = 9.85

Before the ex-dare, the model valued the call ar parity, Now it
vialues the same call ar 50.25 over parity (9.85 — [69.60 — 60]).
Another way to look ar this is thar the vime value of the call is
now made up of the inrerest plus the put premium. Either
wiy, that's a gain of $0.25% on the call. That sounds good, but
hecause the trader is short stock, it he hasn't exercised, he will
owe the 50.40 dividend—a nert loss of $0.15. The new position
will be

Short 100 sharas at 262,60
Cwe §0.40 dividend

Long 1 60 call at 9.85
Short 1 60 put at 0.05

Ar the end of the trading day before the ex-date, this trader
must exercise the call to caprure the dividend. By doing so, he
closes two legs of the trade—the call and the stock, The $10 call
premium is forfeited, the stock that is short at $70 is bought at $60
(from the call exercise) for a $10 profit. The transaction leads to
neither a profit nor a loss, The purpose of exercising is to avoid the
$0.15 loss ($0.25 gain in call time value minus the $0.40 loss in

dividends owed).
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the long call and buy in the short stock, This is tactically undesira-
kle because the trader may have to sell the bid in the call and buy
the offer in the stock. Furthermore, when legging a trade in this
manner, there is the risk of slippage. [f the call is sold first, the stock
can move before the trader has a chance to buy it at the necessary
price. It is generally better and less risky to exercise the call rather
than leg out of the trade,

In this rransaction, the trader begins with a fairly flar position
(shott stock{long synthetic stock) and ends with a short pur that is
significantly out-of-the-money. For all intents and purposes, exer-
cising the call in this trade is like synthetically selling the put. But
at whar price? In this case, it’s $0.15. This again is the cost benefit
of saving $0.40 by avoiding the dividend obligation versus the 30.25
gain in call time value. If the dividend is lower or the interest is
higher, it may not be worth it to the trader o exercise the call to
capture the dividend. How do traders know if their calls should be
exercised!

The traders must do the math before each ex-dividend date in
E_'Ir.ll'j-l._:ln C]H.“i.“iiﬂ.‘: 1_']'[1:"? th'-'Ill_]E. Tht‘ tTEi[_lE‘T!'i I.']Ei"r'lf‘ Tt L!El’ETmint‘ I'I:- ['hE
benehr from exercising—or the price at which the synthetic put is
essentially being sold—is more or less than the price at which they
LTl 5':”. l'hi_' PlI.T. TI'.IL" TEIE“']'[ l_l.‘i-li.“'d I.']CTC 15 'rlli,][]FIT.'L"[.] 'Fl'li'l']'l'l PI._II."'I'_'q"I.I]

parity:
If Dividend — Interest = Put Bid Price, then . . .

This shows the case where the traders can effectively synthetically
sell the put {by exercising) for more than the current put value,
Tactically, it's appropriate to use the bid price for the pur in this
calcularion since that is the price at which the put can be sold.

If Dividend — Interest < Put Bid Price, then . ..
In this case, the mraders would ke inclined ro not exercise. It would

be theorerically more beneficial to sell the pur if the trader is so
inclined.

If Dividend — Interest = Put Bid Price, then ...
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Here, the traders, from a valuation perspective, are indifferent as to
whether or not to exercise. The question then is simply: Do they
want to sell the pur at this price?

Professionals and big retail traders who are long in-the-money
calls—whether as part of a reversal, part of another type of spread,
or because they are long the calls outright—must do this math the
day before each ex-dividend date to maximize profits and minimize
losses, Mot exercising, or forgetting to exercise, can be a costly mis-
take. Traders who are short in-the-money dividend-paving calls,
howewver, can reap the benehes of those sleeping on the job., It works
hoth ways.

Traders who are long stock and shore calls ar parity before the
ex-date may stand to benehe if some of the calls do not ger assigned.
Any shares of long stock remaining on the ex-date will result in the
traders receiving dividends. If the dividends that will be received
are preater in value rthan the inrerest that will subsequently be paid
L tl.'flE' ||;_':|'|'|_!__|! !":['[_!C](., ThE ['T:-![_lET“."L may !"'-t':il'lld Ty reapr @dan 'rlThitr:-l.!j’E 'FITI:_'II:IL'_

because of long call holders’ forgerting ro exercise,

DIVIDEND PLAYS

The day betore an ex-dividend dare m a stock, option volume can
be unusually high. Tens of thousands of contracts sometimes trade
in names that usually have average daily volumes of only a couple
thousand. This spike in volume often has nothing o do with the
market’s opinion on direction after the dividend. The heavy
trading has to do with the revaluation of the relationship of exer-
cisable options to the underlying expected to oceur on the ex-
dividend date.

Traders that are long in-the-money calls and short in-the-money
calls at another steike just belore an ex-dividend date have a poten-
tial liability and a potential beneft. The potential liability is that
they can forget to exercise. This is a liahility over which the traders
have complete control. The potential beneht s that some of the
short calls may not get assigned. If raders on the other side of the
short calls (the longs) forget o exercise, the traders thar are short
the call make our hy not having to pay the dividend on shorr
HT(_'II:LI.

Professionals and big rerail traders who have very low transac-
tion costs will sometimes rrade in-the-money call spreads during the
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afternoon before an ex-dividend date. This consists of buying one
call and selling another call with a different strike price. Both calls
in the dividend-play straregy are in-the-money and have corre-
sponding puts with little or no value (to be sure, the put value is less
than the dividend minus the interest). The waders trade the spreads,
fairly indifterent as to whether theyv buy or sell the spreads, in hope
of skating—or not getting assigned—on some of their short calls.
The more they don't ger assigned, the bereer,

This usually occurs in options that have high open interest, mean-
ing there are a lor of pustanding contracts already, The more contracts
in existence, the better the possibility of someone forgetring to exer-
Clse. Thl':" f_'!_'I'E:-ItE‘.‘i-[' ‘e'-;‘.-lume 1-1].‘"r|._'.| T_'End."i Oy OCCLT in ['hE 'FTI:_'I'['I[ ]Tl{_fl'l'lth.

STRANGE DELTAS

Because American calls hbecome an exercise possibility when the ex-
dare is imminent, the deltas can somertimes look odd. When the calls
are trading at parity, they have a 1.00 delra. They are a substiture for
the stock. They, in fact, will be srock if and when they are exercised
just betore the ex-dare. Bur if the puts still have some residual time
value, they may also have a small delta, of .05 or perhaps more.

In this unigue scenario, the delta of the synthetic can be greater
than +1.00 or less than —1.00. It is not uncommaon two see the ahso-
lute values of the call and pur deleas add up o 1.07 or 1.08. When the
dividend comes cut of the options model on the ex-date, synthetics
go back to normal. The delta of the synthetic again approaches 1.00.
Because of the out-of-whack deltas, delta-neutral traders need to take
extra caution in their analyrics when ex-dates are near. A lietle com-
mon sense should override what the computer spits out.

Inputting Dividend Data into the Pricing Model

OMren dividend pavments are regular and predictable. With many
’.:IZ_'IFI.'I|'.I:-'|]'l:i".'_"3'5-1 tlf"lt' [_lj".:'lldt"l'ld remains constant l._'lLI'r'l['['E'[' 'rlFtEr ['IU:-ITTET.
Some corporations have a track record of incrementally increasing
their dividends every year. Some companies pay dividends in a very
irregular fashion, by paying special dividends thar are often an-
nounced as a surprise to investors. In a truly capiralist sociery, there
ATE T TEHTTiETii_‘JﬁF :-Il'l[j Ty Tl_]1E5 n "l.l-'hE'l'I., "n-l?.l'l-lz"tlf"lf.'_"]'l ar I'I[_'I'l.i'l." CAOTPOr -
tions pay dividends ro their shareholders. Unpredicrability of divi-
dends, though, can create problems in oprions valuation.
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When a company has a constant, reasonably predictable divi-
dend, there is not a lot of guesswork. Take ArvinMeritor Ine, (ARM).
From the second half of 2001 to the time of this writing, ARM has
paid a regular quarterly dividend of $0.10. During that period, a
trader has needed simply o encer 0,10 into the pricing calculator for
all expected future dividends to penerate the theoretical value. Based
on recent past performance, the trader could feel conhdent that the
computed analytics were reasonably accurate, If the trader helieved
the company would continue its current dividend policy, there would
be lirtle options-related dividend risk—unless things changed.

When there is uncermainey abour when future dividends will be
raid in whar amounts, the level of dividend-relared risk hegins to in-
crease. The more uncertainty, the more risk. Let's first examine a
company that has had a history of increasing its dividends at fairly
regular intervals. At the writing of this book, General Electric (GE)
has had a history of raising dividends paid o shareholders for 31 con-
secutive vears. These increases were one to $0.06 in the recent past
and rended to oceur roward the end of December, afrer December
expiration. The dividends were paid four times per year but not ex-
actly quarterly. For several years, the ex-dates were in February, June,
September, and December. Option traders trading GE options would
adjust the dividend data in the model to march their expectations tor
turure dividends in order to achieve an accurate theoretical value.
Let’s look back ar GE to see how a trader might have done this.

The following shows dividend-history dara for GE.

Ex-Date Dividend’
12727702 50,19
02/26/03 20.19
05/26/03 £0.19
02/25/03 018
12/29/03 50.20
02/26/04 £0.20
0E/24/04 20.20
09/23/04 20,20
12/22/04 £0.22
02724505 50.22
0&/23/05 50,22
02/22/05 £0.22

12/22/05 50.25
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At the end of 2005, GE raised its dividend from $0.22 o
$0.25. A trader trading GE options at the beginning of 2006
would have logically anticipated the next increase to occur again
in the following December unless there was reason to believe oth-
erwise, Options expiring before this anticipated next dividend
increase would have the $0.25 dividend priced into their values.
Orptions expiring after December "06 would have a higher divi-
dend priced into them—possibly an additional $0.03. Calls would
be adversely affected by this increase, and puts would he favorably
alfected. The dividend dara a trader pricing GE options would
have entered into the model in January 06 would have looked
something like this.

Ex-Date Dividend-
02/23/06 30.25
06/22/06 50.25
09/21/06 50.25
12/21/06 $0.28
02/22/07 $0.28

The trader would enter the anticipared future dividend amount
in conjunction with the anticipared ex-dividend dare. This trader
projecrion goes out to February '07, which would aid in valuing
options expiring in '06 as well as the '07 LEAPS. Because the decla-
ration I'.IIlt*L‘!'i I'.I.Sll'.l "!.’l:l' to OCcur, one cou I.l'.] 1wt I['['II::I'I.:'L’ "|.’r'"|"l {_'L"'l'rili.'['lt"r’
when the dividends would be announced or in what amount. Cer-
tainly, there would be some estimartion involved for borh the dares
EiI'llL{ t]:'l.'.: Ainount,

GOOD AND BAD DATES WITH MODELS

Using an incorrect date for the ex-date in option pricing can lead to
unfavorable results. If the ex-dividend date is not known because it
has vet to be declared, it must be estimated and adjusted as need be
atter it is formally announced. Traders note past dividend history
and estimate the expected dividend stream accordingly. Once the
dividend is declared, the ex-date is known and can be entered prop-
erly into the pricing model. Nov executing due diligence 1o hind
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correct known ex-dates can lead to trouble. Using a bad date in the
model can yield dubious theorerical values that can be misleading
or worse—especially around the ex-dare.

Say a call is trading at 2.30 the day before the ex-date of a
$0.25 dividend, which happens to be thirty days before expiration.
The next day, of course, the stock may have moved higher or
lower. Assume for illustrative purposes, to compare apples to apples
as it were, that the stock is rrading ar the same price—in this
case, $76.

[f the rrader is using the correct dare in the model, the option
value will adjust o rake into account the effecr of the dividend
expiring, ar reaching its ex-dare, when the number of davs to expi-
ration left changes from thirty to twenty-nine, The call trading
postdividend will be worth more relative to the same stock price. [f
the dividend date the trader is using in the model is wrong, say one
day later than it should be, the dividend will still he an inpur of
the theoretical value. The calculared value will be too low. It will be
WIS,

FIGURE 8.1 compares the values of a 3'Drd111r' call on the ex-date
given the right and the wrong dividend. At the same stock price
of 576 per share, the call is worth $0.13 more after the dividend is
taken out of the valuation, Barring any changes in implied volatil-
ity {1V ) or the interest rate, the market prices of the oprions should
reflect this change. A trader using an ex-date in the model thar is
farther in the future than the acrual ex-dave will still have the

Figure 8.1 Comparison of 30-Day Call Values

Call Value on Ex-Date Call Value on Ex-Date

Call Value 1 Day with the “Right” with the “Wrong™

Bafore Ex-Date Dividend Dividend
Frice G Frice [ Price 76
Strike 75 Striks 7a Strike &
Days to Exp. 30 Days to Exp. 29 Days to Exp. 28
Valatility 20% Volatility 200 Velatility 20%
Interast 5.25% Interest 5.25% Interest 5.25%
Dividend 0.25 Dividend =0- Dividend 0.25

Call Theo. 2.30 Call Theo. 2.43 Call Theo. 2.27
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dividend as part of the generated theoretical value. With the
ex-date just one day later, the call would be worth 2.27. The
difference in option value is due to the effect of theta—in this
case, $0.03.

With a bad date, the value of 2.27 would likely be signih-
cantly below market price, causing the market value of the option
to look more expensive than it acrually is. If the trader did not
know the date was wrong, he would need to raise [V to make the
theoretical value match the market. This option has a vepa of
0.08, which rranslates into a difference of about two [V points for
the theorerical values 2.43 and 2.27. The trader would perceive
the call to be rrading at an IV twao points higher than the market
indicates.

DIVIDEND SIZE

It's not just the dare bur also the size of the dividend thar marters,
When companieschange the amount of the dividend, oprions prices
tollow in step. In 2004, when Microsoft (MSFT) paid a special divi-
dend of $3 per share, there were unexpected winners and losers in
the Microsoft options. Traders who were long calls or short puts
were adversely attecred by this change in dividend policy. Traders
with short calls or long purs benefied. With long-term options,
even less anomalous changes in the size of the dividend can have
dramatic effects on options values,

Let's study an example of how an unexpected rise in the quar-
rerly dividend of a stock affects a long call position. Extremely Yel-
low Zebra Corp. (XYZ) has been paying a quarterly dividend of
$0.10. Afrer a steady rise in stock price to $61 per share, XYZ de-
clares a dividend payment of $0.50. [t is expected that the company
will continue to pay $0.50 per quarter. A trader, James, owns the
528-day 60-strike calls, which were trading at 9.80 before the divi-
dend increase was announced.

FIGURE 8.2 compares the values of the long-term call using a
$0.10 quarterly dividend and using a $0.50 quarterly dividend.
This $0.40 dividend increase will have a big effect on James's
calls, Wicth 528 days unril expiration, there will be six dividends
involved. Because James is long the calls, he lases 1.52 per option.
If, however, he were shore the calls, 1.52 would ke his profir on
each option.



Dividends and Option Pricing

Figure 8.2 Effect of Change in Quarterly Dividend on Call Value

Call Value with 0.10 Dividend Call Value with 0.50 Dividend
Price 61 Price 61
Strike &0 Strike 60
Days to Exp. 528 Days to Exp. 528
Vaolatility 25.5% Valatility 25.5%
Interest 5.00% Interest 5.00%
Dividend 0.10 Dividend 0.50
Call Theao, 9.65 Call Theao, 8.13

Put traders are affected as well. Another trader, Marty, is long
the 60-strike XYZ puts. Before the dividend announcement, Marty
was running his values with a 3010 dividend, giving his puts a value
of 5.42. FIGURE 8.3 compares the values of the purs with a 30.10
quarterly dividend and with a $0.50 quarterly dividend.

When the dividend increase is announced, Marty will beneht.
His puts will rise because of the higher dividend by $0.66 (all other
parameters held constant). His long-term puts with six quarters of
future expected dividends will benehnt more than shore-term XYZ
puts of the same strike would., Of course, if he were shorr the purs,
he would lose this amount,

The dividend inputs to a pricing model are best guesses unril the
dates and amounts are announced by the company. How does one
find dividend information? Regularly monitoring the news and press
releases on the companies one trades is a good way to stay up-to-
date on dividend informartion, as well as other company news, Divi-
dend announcements are widely disseminared by the major news

Figure 83 Effect of Change in Quarterly Dividend on Put Valus

Put Value with 0.10 Dividend Put Value with 0,50 Dividend
Price &1 Frice B
Strike 60 Strike &0
Days to Exp. 528 Days to Exp. 528
Velatility 25.5% Ve latility 25.5%
Intarast 5.00% Intarast 5.00%
Dividend 0.10 Dividend 0.50

Call Theo. 5.42 Call Theo. 6.08
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number and section on their websites where dividend information
can he found.

Chapter Notes

. These dara are taken from the following Web page on GE's website:
herp:/fwww.ge.comfinvestorsfstock_info/dividend_historyheml.

2. Ibid.



v 11

Spreads



This page is intentionally blank



Vertical Spreads

Bisk—1T 18 THE FocaL poINT around which all trading revolves.
[t may seem as if profit should be occupying this seat, as most im-
portant to trading options, but without risk, there would be no
profit! As rraders, we must always look for ways to mitigate, elim-
inate, pre-empt, and simply avoid as much risk as possible in our
pursuit of success without diluting opportunity. Risk must be
controlled. Trading vertical spreads takes us one step further in
this quest.

The basic strategies discussed in Chapters 4 and 5 have strengths
when compared with pure linear trading in the equiry markers. Bur
they have weaknesses, too. Consider the covered call, one of the
maost popular oprion strategies.

A covered call is truly only wsetul as an augmentation to an in-
vestment plan. It can be used to generate income on an investment
]'II;'I'I.I'.ZI i.I'iE, ds A entrance EtT-IltL'g}’ Tt A :'il'UCI:I:., 0T A% an exir Etﬁltl_'g'!r'
out of a stock. But from a crading perspecrive, one can often find
better ways to rrade such a forecasr.

If the forecast on a stock is neutral to moderately bullish, ae-
cepting the risk of stock ownership is often unwise. There is always
T.]:'lL‘ I:I.']Ei]"l{_'L' II'lEit I]'lL" .‘SI[H’.'I:I: L'I:‘.'l]l[l CI:'IJ.I.HPEC. [I'I. IMERITY Calsils, ll'l.i.‘in 1% 4an
unreasonable risk to assume,

To some extent, we can make the same case for the long call,
short put, naked call, and the like. In certain scenarios, each of these
hasic strategies is accompanied with unwanted risks that serve no
heneficial purpose to the trader but can potentially cause harm. In
many situations a vertical spread is a berter alternative to these basic

spreads. Vertical spreads allow a trader to limit potential directional
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risk, limit theta and vega risk, free up marging, and generally manage
capital more ethciently,

Vertical Spreads

Wertical spreads involve buying one option and selling another,
Both are on the same underlying and expire the same month, and
both are either calls or purs. The difference is in the strike prices
of the two options. One is higher than the other, hence the name
vertical spread. There are tour vertical spreads: bull call spread, bear
call spread, bear put spread, and bull put spread. These four spreads
can be sliced and diced into caregories a number of ways: call spreads
zmd F'th !'iFITi'_"':!I:_l.‘i-1 I.'f'l_]]] HFTEH{{!‘E E]]'ll.{ hE'rlF ﬁpTEEiLiS, dEh]t EFII.'E"r'ld.‘"n :-II'I[_]
credit spreads. There is overlap among the four verticals in how and
when they are used. The end of this chaprer will discuss how the
H'F']'E'rl[_l!é fdATE 'i]'l['E“TrE'I.'rll'E‘d.

BULL CALL SPREAD

A bull eall spread is a long call combined with a shore call thar has
a higher strike price. Borh calls are on the same underlying and
share the same expiration month. Because the purchased call has a
lower strike price, it costs more than the call being sold. Establish-
ing the trade resules in a debit to the trader’s account. Because of
this debir, it's called a debit spread.

Below is an example of a bull call spread on Apple Inc.:

Buy 1 AAPL June 100 call @ 3.70
Sell 1 AAPL June 110 call @ Q.70
Met debit 3.00

In this example, AAPL is trading ar $99.45. With 45 days unril
June expiration, the 100=110 call spread is bought for a net debit of
3.00, or $300 in actoal cash. Or we could simply say we paid $3 for
the 100-110 call.

Consider the possible outcomes if the spread is held unrtil expi-
ration. FIGURE 9.1 shows an at-expiration diagram of the bull call
spread. Unlike the long call, which has two possible outcomes ar
above or below the sirike—rthis spread has three pos-

EXMTATION
sibiliries: below botrh strikes, berween the strikes, or above both
strikes.
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Figure 9.1 At-Expiration Diagram for AAPL Bull Call Spread

In this example, if AAPL is below 3100 ar expiration, both calls
expire worthless, The rights and obligations of the oprions are gone, as is
the cash spent on the trade. In this case, the entire debit of $3 is lost.

[f AAPL is berween the strikes at expiration, the 110-strike call
expires worthless, The trader is long stock ar an effective price of
$103. This is the $100 strike price at which the stock would be pur-
chased if the call is exercised, plus the 53 premium spent on the
spread. The break-even price of the trade is $103. If AAPL is above
$103 ar expiration, the trade is profitable; below $103, it is a loser.
Thl_‘ ':l'F"tI.":," n':l['[l'..‘d I.'!'lll]. C':I].]. EFITL"H-I.]. rﬁ.‘ql]jTL‘E tI:'!L' HT.I:]CLL Lo TISE T 'l'L"IlC]"I.
its profit potential. Bur unlike an ourright long call, profits are
capped with the spread.

If AAPL is above $110 at expiration, both ealls are in-the-
money. [t the 100-strike calls are exercised, 100 shares of AAPL are
hought at $100, and these shares, in turn, would be sold ar $110
when the 110-strike calls are assiened, for a $10 gain per share. Sub-
tract from that $10 the $3 debit spent on the rade and the net proft
is 37 per share.

There are some other differences between the 100-110 call
spread and the outright purchase of the 100 call. The absalute risk
is lower. To buy the 100-strike call costs 3.70, versus 3.00 for the
spread. Because the debit is lower, the margin for the spread is lower
at most option-friendly brokers, as well.
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Figure 9.2 Long AAPL Call versus Bull Call Spread

(AAPL & 299 .45)

100 Call 100-110 Call
Delta 0.523 0.358
Gamma 0.044 0.017
Thata —0.047 —0.020
WVega 0.141 0.054

Il we dig a lictle deeper, we ind some other differences berween
the bull call spread and the cutright call. Long options are haunted
by the specter of time. Because the spread involves both a long and a
short option, the time-decay risk is lower than thar associared
with owning an option outright. Implied-volatility risk is lower, too.
FIGURE 9.2 compares the greeks of the long 100 call with those of
the 100-110 call spread.

The positive deltas indicate that both positions are bullish, but
the outright eall has a higher delta. Some of the 100-call’s diree-
tional sensitiviey is lost when the 110-call is sold to make a spread,
because of the short delta of the 110 call. The spread delra is about
30 percent lower than the ourright call’s delea. Bur for a rrader want-
ing to focus on trading direcrion, the smaller delta can be a small
sacrifice for the benehr of sipnifhcantly reduced rhera and vega.
Thera risk is about 60 percent lower with the spread. Veea risk is
also around 60 percent lower. With the bull call spread, a trader can
H'P]'L":ll]. I;'I'H:- SCMELE U'Fthl: EX LT [ tI:'IL' llI'l".’n-":ll'ltL'IJ Ti!':il'{!'i-.

These relationships change as the underlying moves higher. Re-
member, at-the-money oprions have the grearest sensitivicy to thera and
vega, With AADPL sitting at around the long strike, gamma and vepa
have their grearest positive value, and thera has its most negative value.
FIGURE 9.3 shows the spread preeks given other underlyving prices.

Figure 8.3  AAPL 100-110 Bull Call Spread

AAPL @ $100 AAPL @ $105 AAPL @ 5110
Delta +0.368 +0.391 +0.328
Gamma +0.015 —0.005 -0.019
Theta -0.018 0,000 +0.017

Vega H0.050 0.015 0.076
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As the stock moves higher towards the 110 strike, the 100 call
hegins to move away from being at-the-money, and the 110 call
moves toward being at-the-money. Note the position when the
underlying is directly between the vwo strike prices: The long call
has ceased to be the dominant influence on these metrics. Both calls
influence the analytics pretry evenly. The time-decay risk has been
entirely spread off. The volarility risk is mostly spread off. The ini-
tial positive gamma of the 100 call has helped the delta wo get big-
ger. When the greeks of the two calls balance each other, the result
is a directional play.

As AAPL continues to move higher, the 110-strike call hecomes
at-the-money. The pamma, theta, and vega of the 110 call ourweigh
those of the in-the-money 100 call. Vega is more negative, Positive
theta now benefits the trade. The net gamma of the spread has turned
]'lt'!_:':l['i"'.-'f.'_‘. Ell'.'_'l:'rll._l:"it" Hf- [I'I".'_' ﬂEj_:HTi".-’E EAaInms, ['I'It" dl'.'_']‘l":i h'r"':- hEC(_'IITI.E‘
smaller than it was when the stock was at $105. This means that the
]'IEHE‘:IE [_]{'. H'I_]]'IHEIL;'I_!E'I'IT Llpl‘.’iirﬂl W ES in ThE Ht[_'I-I:L: ht‘ﬂiﬂ!‘i Ty wine.
Recall thar there is a maximum prohr threshold with a vertical
spread. As the stock rises beyond $110, negative gamma makes the
[_lE‘ll"rl f'im'rl“l':"r 'r'lﬁ[_l t]lTlE lL'IEC:-I'!r' hECLJmEH |.t':"i."i hE[‘IEj:I.'Ej:-II. E‘Llr it tl'l[!':-
]:'J'I.fli.'['.lt, l'hli: l'.]L'].r.I:I I:‘.Ii:l..‘!'- E]I:]I'IC irs ‘l."r'li'l']'l!’-: {-ﬂ'.']' fl"lL‘ T.]'HIJL'T "r"'."]"l.{:l I.'JE'I‘L'IEhT. l'l'.l.li'
spread when the stock was trading around $100. The average delta
on a move in the stock from $100 to $110 is abour 0.35 in this case,
which can be estimated by eyeballing the two delras,

When the stock is at the 110 strike, the characreristics of the
tTEiI’.IL" A '[l'fI'I.H_'I"l d i.'E-FCFC'['.It tl:'l'rlll thll."!r' AT 'l.:'l-’l"lL'I'l l'h.L' '."il'l'.‘.'l:k is at thﬂ
100 strike. Instead of needing movement upward in the direcrion of
the delta to combar the time decay of the long calls, the position
cann now sit tight at the short strike and reap the benetits of option
decay. The key with this spread, and with all vertical spreads, is that
the stock needs to move in the direction of the delta to the short
strike.

Strengths and limitations

There are many instances when a bull call spread is superior ro
other bullish strategies, such as a long call, and there are times when
it isn't. Traders must consider both price and time.

A bull eall spread will always be cheaper than the outright call
purchase. That's because the cost of the long-call portion of the
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spread is partially offset by the premium of the higher-strike short
call. Spending less for the same exposure is always a berter choice,
but the exposure of the vertical is not exactly the same as that of the
long call. The most obvious trade-off is the fact that profit is limired.
For smaller moves—up to the price of the short serike—vertical
spreads rend to be better trades than outright call purchases. Bevond
the serike, not so much.

But time is a trade-off, too. There have been countless times
that | have talked with new traders who hought a call because they
thought the stock was going up. They were right and seill lost money,
As the adage goes, timing is evervthing, The more vime that passes, the
TTHTre 'r'ld"l."rlﬂ'['iiﬁl:"l;,'.l'l_].‘"h [']'Lt' luw:—:r-thet;l "n"lf‘T['i'Ei-]I f'iFITE:-Ii_l hEEﬁ_'.lmE."i. thn
held until expiration, a vertical spread can be a bereer trade than an
outright call in terms of percentage profit.

In the previous example, when AAPL is at $99.45 with 45 days
until expiration, the 100 call is worth 3.70 and the spread is worth 3.
If AAPL is trading at $110 at expiration, the call rises to 10, for a

gain of about 170 percent on the 3.70 debit. The spread also is
worth 10, It yields a gain of about 233 percent on the initial $3 per
share debir.

But look at this same rrade if the move occurs before expiration.
If AAPL rallies o $110 after only a few weeks, the percentage gain
is much ditterenc. With 15 days seill lett unril expiration, the 100 call
is worth 10.28 with the underlying at $110. That’s a 178 percent
gain on the 3.70. The spread is worth 7.88. That's a 163 percent
gain. The vertical spread must be held until expiration to reap the
tull benehts, which it accomplishes through erosion of the shore
option.

BEAR CALL SPREAD
The next type of vertical spread is called a bear call spread. A bear
call spread is a short call combined with a long call thar has a higher
strike price. Both calls are on the same underlying and share the
same expiration month. In this case, the call being sold is the option
of higher value. This call spread results in a netr eredit when the
trade is put on and, theretore, is called a credit spread.

The bull call spread and the bear call spread are two sides of the
same coin. The difference is that with the bull call spread, one is
buying the call spread, and with the bear call spread, one is selling
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Figure 9.4 At-Expiration Diagram for AAPL Bear Call Spread

the call spread. An example af a bear call spread can be shown using
the same trade used earlier.

Sell 1 AAPL June 100 eall @ 3.70
Buy 1 AAPL June 110 call @ 0.70
Met credit  3.00

Here we are selling 1 AAPL June (45-day) 100 call ac 3.70 and
buying the 110 call ar 0.70. We are selling the 100-110 call at
3 bucks per share, or $300.

FIGURE 9.4 is an at-expiration diagram of the rrade. The same
three at-expiration outcomes are possible here as with the bull call
b:pn:ud: tl:'l'.: Etli]l:k CArn LT'L' ':il.']ll:"'.-'li.' ]:H.:Ith. Etrilﬂ.’ﬁ.. hL‘t"Fn-".."L"I'l bl.:ltl:'l Etr'i.lil.."ti, Ll
below both strikes. If the stock is below both strikes at expiration,
both calls will expire worthless. The rights and obligations cease to
exist. In this case, the entire credit of $300 is profit.

If AAFL is berween the two strike prices at expiration, the
100-strike call will be in-the-money. The short call will ger assigned
atud result in a shore stock position at expiration. The break-even price
falls at $103—rthe short strike plus the $3 net premium. This is the
price at which the stock will effectively be sold if assipnment occurs.

AAPL being above both strikes ar expiration means hoth calls
are in-the-money. Stock is sold at $100 because of assignment and
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Figure 9.5 AAPL 100-110 Bear Call Spread

AAPL @ $100 AAPL @ 5105 AAPL @ $110
Delta 0.368 0.381 0.328
Gamma —0.013 +0.005 +0.019
Theta +0.018 0.000 -0.017
Vega —0.050 +0.015 +0.076

bought back ar $110 through exercise. This leads to a loss of $10 per
share on the negative scalp. Facroring in the $3-per-share credir
makes the net loss only 37 per share with AAPL above $110 at June
EXPITATIOnN.

Just as the at-expiration diagram is the same but reversed, the
areeks for this call spread will be similar to those in the bull call
spread example except tor the positive and negarive signs. See
FIGURE 8.5.

A credit spread is commonly traded as an income-generating
strategy. The idea is simple: sell the option eloser-to-the-money and
buy the more our-of-the-money option—thar is, sell volarility—and
profit from nonmovement {(above a certain point). In this example,
with AAPL at $99.45, a neutral to slightly bearish trader would
think about selling this spread at 3 in hopes thar the stock will
remain below 5100 until expirarion. The best-case scenario is that
the stock is below $100 at expiration and both options expire,
resulting in a $3-per-share profit. The strategy profits as long as
AAPL is under its break-even price, $103, at expiration. Bur this is
not so much a bearish strategy as it is a nonbullish strategy, The
maximum gain with a credic spread is the premium received, in this
case $3 per share. Traders who thought AATL was going to decline
sharply would short it or buy a pur. If they thought it would rise
sharply, they'd use another strategy.

From a greek perspecrive, when the trade is execured it’s very
close to its highest theta price point—rthe 100 short strike price.
This position theoretically collects $1.80 a day with AAPL ar
around $100. The key is that the stock remains at around $100 until
the short aprion is just abour worthless. The name of the game is sit
and wait.

Although the delta is negative, rraders trading this spread wo
generate income want the spread to expire worthless so they can
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pocket the $3 per share, If AADPL declines, profies will be made on
delta, and theta profits will be forepone larer. All thar matrers is
the break-even point. Essentially, the idea is to sell a naked call
with a maximum potential loss. Sell the 100s and buy the 110s for
protection.

[t the underlying decreases enough in the short term and sig-
nificant profrs from delea materialize, it is logical to consider closing
the spread early, But it often makes more sense o close part of the
spread. Consider that the 110-strike call is farther out-of-the-money
and will lose its value before the 100 call.

Say thar afrer two weeks a big downward move occurs, AAPL s
trading ar 392 a share, the 110s are 0.05 bid at 0.10, and the 100s are
0530 bid ar 0.55. Ax this point, the lion's share of the prohis can be
taken early. This can be done by closing only the 100 calls. Closing
the 100s to eliminate the risk of negative delra and gamma makes
sense. But does it make sense o close the 110s for 0.057 Usually not.
Recouping this residual value accomplishes little. It makes more
sense to leave them in vour position in case the stock rebounds. If
the stock proves it can move down $8; it can certainly move up $8.
Because the majority of the profits were taken on the 100 calls, hold-
ing on to the 1105 s like gerting paid to own calls. In scenarios where
a big move occurs and most of the profits can be taken early, it's often
best to hold the long calls, just in case. It's a win-win situarion.

CREDIT AND DEBIT SPREAD SIMILARITIES

The credic call spread and the debit call spread appear to be exactly
opposite in every respect. Many novice traders perceive credit
spreads to be fundamentally different from debit spreads. That is not
necessarily so. Closer study reveals that these two are not so differ-
ent after all.

What if AAPLs stock price was higher when the trade was put on!
What if the stock was at $1107 First, the spread would have had more
value, The 100 and 110 calls would both be worth more. If the spread
could have been sold for a $7-per-share credit, the at-expiration
Lliugrum would look almost the same. See FIGURE 9.6. Because the
net premium is much higher in this example, the maximum gain s
$7 per share, and the breakeven is $107. The price of the options,
however, has nothing ro do with the greeks. The analyrics from Fig-
ure 9.5 are the same either way.
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1 = Stack at expiralion
100 108 110
(3

Figure 9.6 Bear Call Spread Initiated with AAPL at $110

The motivation for a trader selling this call spread, which has
both oprions in-the-money, is differene from thar for the typical
income generator. When the spread is sold in this contexr, the
trader is buving volatility. Long gamma, long vepa, nepative theta.
The trader here has a trade more like the one in the bull call spread
example—except thar instead of needing a rally, the trader needs a
rout. The only difference is thar the bull eall spread has a bullish
delta, and rhe bear call spread has a bearish delta.

BEAR PUT SPREAD
There is another way to take a bearish stance with verrical spreads:
the hear put spread. A bear pur spread is a long put plus a short pur
th':'lt 11':1& | Il'.:"l-"r"_‘l' 5tril':.-.: pri.':li.'. E"i'l'th let-E- dAre On thL‘ S IIE LI.I'HJL‘I-'
lying and share the same expiration month, This spread, however,
isa debit spread because the more expensive option is being
purchased.

For traders looking for a small pullback followed by a softening
of volatility, a bear put spread can be an excellent strategy. Like a
bear call spread, the goal 1s to see the stock drift down to the shorr
strike, so strike selection 1s important.

Let’s look at an example of Exxon Mobil (XOM). After the
stock has rallied strongly over a two-month period o $80.35, a
trader believes there will be a short-term temporary pullback to $75.
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Figure 9.7 At-Expiration Diagram for XOM Bear Put Spread

Instead of buving the June 80 puts for 1.75, the trader can buy the
7580 pur spread of the same month for 1,30 because the 75 put can
he sold for 0.45.°

Buy 1 XOM June 80 put @ 1.75
Sell 1 XOM June 75 put @ 0.45
MNet debit 1.30

[n this example, the June put has forty days until expiration.
FIGURE 9.7 illustrares the payout at expiration. If the trader is wrong
and XOM is still above 80 at expiry, both puts expire and the 1.30
premium is lost. If XOM is between the rwo strikes, the 80 purs are
in-the-money, resulting in an exercise, and the 75 puts are out-of-
the-money and expire. The net effect is short stock ar an effecrive
price of $78.70. The effective sale price is found by taking the price
at which the shorr stock is established when the purs are exercised—
$80—minus the net 1.30 paid for the spread. This is the spread’s
hreak-even at expiration.

If the trader is right and XOM is below both serikes ar expira-
tion, both puts are in-the-money, and the result is a 3.70 profit and
no position. Why a 3.70 profit? The 80 puts are exercised, making
the trader short at 380, and the 75 puts are assigned, so the shor is
hought back at 375 for a positive stock scalp of $5. Including the
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Figure 9.8 XOM Put vs. Bear Put Spread

[(XOM @& 580.55)

80 Put T5-80 Put
Delta 0,445 0,300
Gamma +0.080 +0.041
Theta —0,018 —0.006
Vega F0.110 +0.046

1.30 debit for the spread in the P&(L), the net prohe is $3.70 when
the stock is below both strikes at expiration.

This is a bearish trade. But is the bear pur spread necessarily a
better trade than buying an outright at-the-money put? No. The at-
expiration diagram makes this clear. Profits are limited ro $3.70 per
share. This is an important difference. But because in this particular
example the trader expects the stock o retrace only to around 575,
thE ht"'l'lt"ﬁ'['?'i I:_'Ii'. I.E_'I-'U.-'ET COIsE 'r'I.'I'iI'.l |mer.-:r thET:-! :-I["Id Ve !"i.‘-i]-i e hE "|.'r'-|:"|]
worth the trade-off of limired proht. The rrader's objectives are met
more effiiciently by buying the spread. The goal is wo profit from the
delta move down from $30 to $75. FIGURE 9.8 shows the differences
I.'-‘Cl"l.:'l-’CCl_l T.]:'lli." ETL'L'I[:'i ﬂ'f thU‘ nurrighr Plll’ uml I.'If'.I.C .‘SFIFL“'HI'.I l|.:'|-"|f'.l.1_‘I'|. thi_'
trade is put on with XOM ar 580,55,

As in the call-spread examples discussed previously, the spread
delta is smaller than the outright put’s, It appears ironic that the spread
with the smaller delta 15 a berrer trade in this siruarion, considering
that the intent is to profit from direction. Bure it is the relative differ-
ences in the grecks besides delra thar make the spread worthwhile
given the traders goal. Gamma, theta, and vega are proportionately
much smaller than the delta in the spread than in the outright put.
While the spread’s delra is vwo-thirds that of the puat, its gamma is half,
its theta one-third, and its veea around 42 percent of the put’s.

Retracements such as the one called for by the trader in this
example can happen fast, sometimes over the course of a week or
two. [t not necessarily bad if this move occurs quickly. If XOM
drops by $3 right away, the short delta will make the position profie-
able. FIGURE 9.9 shows how the spread posirion changes as the stock
declines from $80 o $75.

The delea of this trade remains negative throughout the stock’s
descent o $75. Assuming the 55 drop occurs in one day, a delta
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Figure 9.9 75-80 Bear Put Spread as XOM Declines

EOM & 573 XOME@ 576 XOMESIT XOME 578 XOM & 5r9  XOM @ 530

Delta —0.364 0.383 0388 0.378 -0.365 0321
Eamma 0.026 0.012 0.003 0.017 0.029 0.037
Theta 0018 0.013 D005 0.004 0.000 0.004
Vega —0.038 0.023 0.006 0.0z 0.027 0.040

averaging around —0.36 means about a 1.80 profit, or $180 per spread,
for the 55 move (0.36 times $5 times 100). This is still a far cry from
the spread’s 33.70 potential proft, Although the stock is av $75, the
maximum prott potential has vet to be reached, and it won't be until
expiration. How does the rest of the proft materialize! Time decay.

The price the trader wants the stock to reach is 375, but the
assumption here is that the move happens very fast. The trade
went from being a long volarility play—long gamma and vega—to a
shorr vol play: shorr gamma and vega. The trader wanted movement
when the stock was ar 380 and wants no movement when the stock is
at $75. When the trade changes characteristics by moving from one
strike to another, the trader has to reconsider the stock's outlook. The
question is, If [ didn't have this position on, would [ want it now?

The trader has a choice to make: take the $180 profit—which
represents a 138 percent profit on the 1.30 debit—or wait for thera
tor doits thing. The trader looking for a rerracement would likely be
inclined to rake a profir on the trade. Nobody ever went hroke tak-
ing a proht. But if the trader thinks the stock will sic tighr for the
remaining time until expiration, he will be happy with this income-
generating position.

Although the trade in the last, overly simplistic example did
not reap its full at-expiration potential, it was by no means a bad
trade. Holding the spread until expiration is not likely to be part of
a trader’s plan. Buying the 80 put outright may be a betrer play if the
trader is expecting a fast move, [t would have a bigger delta than the
spread. Debit and credir spreads can be used as either income gen-
CrALOTs O ds ld.L‘I.I:ll p].':l'!r'E-. III':':."rII'!L'II'l tl:'ll..'"!r"]'ll_' LlEL‘fJ tl™ L:lE'ItH l.']lq'l"!."ti, Ill;'I"'n-'."L"'l."L"T1
time must be facrored in.

BULL PUT SPREAD
The last of the four vertical spreads is a bull put spread. A bull put
spread is a short put with one strike and a long put with a lower strike.
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cycle. A bull pur spread is a eredit spread becavse the more expensive
option is being sold, resulring in a ner credit when the position is
established. Using the same options as in the bear put example:

Sell 1 XOM June 80 put @ 1.75
Buy 1 XOM June 75 put @ 0.45
Met credit  1.30

With XOM at $80.35, the June 80 puts are sold for 1.75 and the
June 75 puts are bought at 0,45, The trade s done for a credic of
1.30. FIGURE 9.10 shows the pavout of this spread if it is held unril
explrarion.

The sale of this spread generates a 1.30 net credir, which is rep-
resented by the maximum profit to the right of the 80 strike. With
XOM above 380 per share ar expiration, bath options expire our-of-
the-money and the premium is all profic. Between the two strike
prices, the 80 put expires in the money. If the in-the-money pur is
still held ar expiration, it will be assigned. Upon assignment, the pur
hecomes long stock, profiting with each tick higher up to 580, or
losing with each rvick lower to 3735, If the 80 put is assigned, the
effective price of the long stock will be 378.70. The assignment will

1.30

a , . = XOM at expiration
75 70 80

(3.70)

Figure 810 At-Expiration Diagram for XOM Bull Put Spread
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Figure 9.11 Greeks for XOM 75-80 Bull Put Spread

EOM & 573 XOME 576 XOMESTT XOME 578 XOM & 5r9  XOM & 580

Delta 0.364 0.383 0388 0.378 0.365 0.321
Eamma 0.026 0.012 0.003 0.017 0.029 0.0a7
Theta 0018 0.013 D005 0.004 0.000 OO0
Vega 0.038 0.023 0.006 0.0z -0.027 0.040

“hit your sheets” as a buy at 380, but the 1.30 credit lowers the
effective net cost to $78.70.

[f the stock is below $75 at oprion expiration, both puts will be
in-the-money. This is the worst case scenario, because the higher-
struck put was sold, At expiration, the 80 puts would be assigned,
the 75 puts exercised. That's a negative scalp of $5 on the resulting
stock. The initial credit lessens the pain by 1.30. The maximum
possible loss with XOM below both serikes at expiration is 53,70 per
spread.

The spread in this example is the flip side of the bear put spread
of the previous example. Instead of buying the spread, as with the
hear put, the spread in this case is sold.

FIGURE 9.11 shows the 'rll':lEi]‘:,-'Ti.C."i for the bull put :-;prr.-.'ud. Instead
of having a shorr delra, as with the bear spread, the bull spread is
long delta. There is negative thera with positive gamma and vega as
XOM approaches the long strike—rthe 755, in this case. There is
also positive theta with negative gamma and vega around the short
strike—the 80s,

Figure 9.11 shows the characreristics that defne the verrical
spread. If one didn’t know which particular options were being
traded here, this could almost be a table of greeks for either a 75-80
bull put spread ora 75-80 bull call spread.

Like the other three verticals, this spread can be a delta play or
a theta plav, A bullish rrader may sell the spread if both puts are in-
the-money. Imagine that XOM is trading at around $75. The spread
will have a positive 0.364 delta, positive pamma, and negarive thera.
The spread as a whole is a decaying asset. [t needs the underlying ro
rally to combat time decay.

A bullish trader may also sell this spread if XOM is between the
two strikes. In this case, with XOM at, say, $77, the delta is +0.388,
and all other greeks are negligible. Av this particular price point in
the underlying, the trader has almost pure leveraged delta exposure.
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above 380, A speculator wanting to trade direction for a small move
while eliminating theta and vepa risks achieves her objecrives very
well with a vertical spread.

A more neutral trader would be inclined to sell this spread if
XOM was around $80 or higher. Day by day, the 1.30 premium
would stare to come in. With forey days until expiration, thera would
be small, only 0.004. But if the stock remained ar $80, this at-the-
money put would begin decaying faster and faster. The objective
of trading this spread for a neurral teader 15 selling future realized
volatility—selling gamma to earn theta. A trader can also trade a
vertical spread to proft from implied volatility.

Verticals and Volatility

The implied-volatility component of a vertical spread, although small
compared with that of an outright call or pur, is still important—
especially for large traders wicth low margin and low commissions
who can capitalize on small price changes etheiently, Whether irs a
call spread or a put spread, a credic spread or a debit spread, if the
underlying is at the short oprion’s strike, the spread will have a ner
negative vepa. It the underlying is at the long option's strike, the
spread will have positive vega. Because of this characteristic, there
are three possible volatility plays with vertical spreads: speculating
on IV changes when the underlying remains constant, profiting
from IV changes resulting from movement of the underlying, and
special volatility situations.

Vertical spreads offer a limited-risk way o speculare on volartil-
ity changes when the underlying remains fairly constant. But when
the intent of a vertical spread s to beneht from wvega, one must
always consider the delta—it's the bigger risk. Chaprer 13 discusses
ways to manage this risk by hedging with stock, a strategy called
delta-neutral trading,

Non—delta-neutral traders may speculate on vol with vertical
spreads by assuming some delta risk. Traders whose forecast is vega bear-
ish will sell the option with the strike closest to where the underlying is
trading—rthat is, the at-the-money oprion—and buy an our-of-the-
money strike. Traders would lean with their directional bias by choos-
ing cither a call spread or a put spread. As risk managers, the traders
balance the volarility stance being taken against the additional risk of
delta. Again, in this scenario, delta can hurt much more than help.
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[1n the XOM bull put spread example, the trader would sell the
HO-serike put if XOM was around $80 a share. In this case, if the
stock didn't move as time passed, theta would benefit from histori-
cal volatility being low—that is, from little stock movement. At
fiest, the benefit would be only 0.004 per day, speeding up as expira-
tion nears. And if implied volatility decreased, the trader would
profit 0.04 for every 1 percent decline in [V, Small directional moves
upward help a lirtle. But in the long run, those profits are leveled off
by the tact that thera gers smaller as the stock moves higher above
$E0—more proht on direction, less on time,

For the delta plaver, bull call spreads and bull put spreads have
a potential added beneht thar stems from the tact thar implied
volatility rends to decrease as stocks rise and increase when stocks
fall. This ofters additional opportunity to the bull spread player. With
the bull call spread or the bull put spread, the rrader gains on positive
delra with a rally. Once the underlying comes close to the short op-
tion’s strike, vepa is negative. If IV declines, as might be anticipated,
there is a turther benent of vega profits on top of delta profits. If the
underlying declines, the trader loses on delta. Bur the pain can poten-
tially be slightly lessened by vega prohits. Vepa will get positive as the
underlying approaches the long strike, which will beneht from the
firming of implied volatilicy thar often occurs when the stock drops.
But rhis dual benefir is paid for in the volatilicy skew. In most stocks
or indexes, the lower strikes—the ones being bought inoa bull spread—
have higher IVs than the higher strikes, which are being sold.

Then there are special marker situarions in which vertical spreads
that henefit from volarility changes can be traded. Traders can trade
vertical spreads to strategically position themselves for an expected
volatility change. One example of such a situation is when a stock is
rumored to be a takeover target. A natural instinct is to consider
huying calls as an inexpensive speculation on a jump in price if
the takeover is announced. Unfortunately, the implied volarilivy of
the call is often already bid up by others with the same idea who were
quicker on the draw. Buying a call spread consisting of a long in-the-
money call and a short out-of-the-money call can eliminate immedi-
ate vega risk and stll provide wanted direcrional exposure.

Certainly, with this tvpe of trade, the trader risks being wrong in
terms of direction, time, and volatility, If and when a takeover bid 12
announced, it will likely be for a specific price. In this event, the

stock price is unlikely to rise above the announced rakeover price

1
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until either the deal 15 consummated or a second suitor steps in and
offers a higher price to buy the company. If the takeover is a “cash
deal,” meaning the acquiring company is tendering cash to buy the
shares, the stock will usually sit in a very tight range below the take-
over price for a long time, In this event, implied volatilivy will often
drop to very low levels. Being short an at-the-money call when the
stock rallies will ler the erader profit from collapsing IV through
negative vega.

Say XY7Z stock, trading at $52 a share, is a rumored takeover
target at $60. When the rumots are first announced, the stock will
likely rise, to say $55, with implied volatility rising as well. Buying
the 5060 call spread will give a rrader a positive delta and a negli-
gible vega. If the rumors are realized and a cash rakeover deal is
announced ar 360, the trade gains on delta, and the spread will now
have negative vepa. The negative vega at the 60 strike gains on
implied volatility declining, and the stock will siv close to $60, pro-
ducing the benefits of positive theta. Win, win, win.

The Interrelations of Credit Spreads
and Debit Spreads
Many traders | know specialize in cerrain niches. Somerimes this is
because they ind something they know well and are really good ar.
E'?I-I.:ImL'Ti.l'l.'l‘L‘."i i.l'r."i I.'f'Cl:'rl'lJHL' T]'lli.""i." ].'l':l".-"i_' hCEﬂ]TIC I:Umﬁ'I'TTE! blﬂ i:ll.']d [_Iﬁ.'.ll'lrl
have the desire to try anything new. I've seen this strategy speciali-
ration sometimes with traders trading credit spreads and debic
H'P]'L":ll].ﬁ. ]r"n."L“' h':il]. Sllfl'j':ll I:rll:l].i.l' 5].'.|rl..“'i'll'.i T.THI'.IL"TH H."II. T CrCLI" EPTL“IU.]E Al
the best trades in the world, much better than debit spreads. Habitual
debit spread traders have likewise said their chosen spread is the
best. But eredit spreads and debit spreads are not so different. In
fact, one could argue that they are really the same thing.
Conventionally, credic-spread traders have the goal of generating
income, The short option is wsually at-the-money or out-of-the-
maoney. The long option is more out-of-the-money. The traders profit
'Fl'li_“'l'l nonmovemnent via tl.rl'lt‘ I:jE'C:-'I'!r'. DEhir*FFTEFid tTi—]dETF cqmventimne
ally are delta-bet teaders. They buy the at-the-money or just out-of-
the-money option and look for movement away from or through the
long strike to the short strike. The common themes between the two
are that the underlying needs o end up around the short strike price
and that time has to pass to get the most out of either spread.
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With either spread, movement in the underlying mayv be
required, depending on the relationship of the underlying price o
the strike prices of the options. And certainly, with a credit spread
or debit spread, if the underlying is ar the shorr strike, that option
will have the most premium. For the trade to reach the maximum
profit, it will need to decay.

For many retail eraders, debit spreads and credit spreads hegin
to look even more similar when margin is considered. Margin
requirements can vary from firm to firm, but verticals in retail
accounts at option-friendly brokerage firms are usually margined
in such a wav thar cthe maximum loss is required to be deposited
to hold the position (this assumes Regulation T margining). For
all intents and purposes, this can wurn the wrader’s cash position
from a credit into a debit. From a cash perspective, all vertical
spreads are spreads that require a debit under these margin
requirements, Professional traders and rerail traders who are
subject to portfolio margining are subject to more liberal mar-
gin rules.

Although margin is an important concern, what we really care
':Ihli_'l'l_lt ds tTEidEf.‘i- 15 l'j.‘i-l‘: WVETSLLE ['E“"rl'l'd. J":"L CTELlj'_’ CH”. .‘i-[:th'i][_l :-In';_] F| [_IE‘I':I“.'
]:'J‘I.lt '."i'F"']'L'i:I'i.:I. (Rt tI:'IL' S TS l]l'lﬁ.:lﬁ.'rl.‘g."i.'['lE, ‘L‘r'it]:l tI:'IL' SH I L':-:pirall'inn ]'I'lI::Il'l‘I'.]:'l1
sharing the same strike prices will also share the same theorerical
risk profle. This is because call and put prices are bound together by

put-call parity.

BUILDING A BOX
Two rraders, Sam and lsabel, share a joint account. They have each
been studying Amazon.com (AMZN), which is trading at around
$68.30 per share. Sam and Isabel, however, cannot agree on direc-
tion. Sam thinks AMZN will rise over the next twenty-five days,
and [sabel helieves it will decline during that period.

Sam decides to buy the June 67.50=70 call spread (June has
25 days until expiration in this example, and trades are made ar
theoretical values). Sam can buy this spread for 1.17. His maximum
risk is 1.17. This loss occurs it AMZN is below $67.50 at expiration,
leaving both calls out-of-the-money, His maximum gain is 1.33,
realized if AMZN is above $70 (70-67.50-1.17). With AMZN ur
$68.30, Sam’s delra is long 0.29 and his other greeks are abour flar.
FIGURE 9.12 shows Sam's greeks.
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Figure 9.12 Sam's Long Call Spread in AMZN

67.50=70 Call Spread

Delta 0,290
Gamma +0.021
Theta —0.002
Vega +0.000

Isabel decides to buy the June 67.50-70 put spread for a debit of
1.33, Isabels biggest potenrial loss is 133, incurred iof AMZN s
above $70 a share at expiration, leaving both puts our-of-the-money.
Her maximum possible profit is 1,17, realized if the stock is above
$6T.50 ar option expiration. With AMZN ar 368,30, Isabel has a
delta that is short around Q.29 and is nearly flat gamma, theta, and
vepgd. FIGURE 9.13 shows [sabel’s greeks.

Collecrively, if both Sam and Isabel hold their rrades until expi-
ration, it’s a zero-sum game. With AMZN below $67.50, Sam loses
his investment of 1.17, but [sabel profits. She caneels our Sam's loss
by making 1.17. Above $70, Sam makes 1.33 while [sabel loses the
same amount, canceling out Sam's gains. Berween the two strikes,
Sam has gains on his 67.50 call and lsabel has gains on her 70 put.
The gains on the two options will total 2.50, the combined toral
spent on the spreads—another draw.

These two spreads were bought for a combined toral ot 2.50.
The collective position, composed of the four legs of these two
spreads, forms a new strategy alrogether,

Long 1 June &7.50 callat 3.35
short 1 June 70 callat  2.18
Long 1 June 70 putat 3.70

Short 1 June 87,50 putat  2.37

Met debit 2.50

Figure 9.13 Isabel's Long Put Spread in AMZN

&67.50-70 Put Spread
Delta -0.297
Gamma 0.019
Theta F0.002

Vega +0.001
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af hath proft and loss, is represented by greeks that almost entirely
offset each other. Sam’s positive delta of 0.29 is offset by Isabel’s —0.297
delta. Gamma, theta, and vega will mostly oftset each other, too.

Chapter 6 described a box as long synthetic stock combined
with short synthetic stock having a different strike price but the
same expiration month. [t can also be defined, however, as two ver-
tical spreads: a bull (bear) call spread plus a bear (bull) put spread
with the same strike prices and expiration month.

The value of a box equals the present value of the distance
herween the two strike prices (American-option models will also
account for early exercise potential in the box's value). This 2.50
hox, with 25 days until expirarion ar a 5 percent interest rate, has
less than a penny of interest affecting its value. Boxes with more
time until expiration will have a higher interest-rate component. [f
there was one year until expiration, the combined value of the rwo
verticals would equal 2.38. This is simply the distance between the
strikes minus inrerese (2,50 — [2.50 = .05]).

Credir spreads are often made up of out-of-the-money options.
Traders betting against a stock rising through a certain price tend to
.‘SL'].I. 'i.!1]1'.'(1"."1'.]:1(.'-'['[11‘.'11.':?." L'q'll] HF‘TL'EH.ZI.H. ].:li'l']' il 5['1.!';.']5: at $SD per .‘S]"lil'l'L‘. l'l.'lC'!r'
might sell the 35 calls and buy the 60 calls. But because of the syn-
thetic relarionship that verticals have with one anorher, the rraders
I:U'Lll.d I'.'-"..I'!,-' i al jliftlltflllllllﬂ}' let L-:p-rr:ud {:I.]l' []:'ll_‘ adlne E'KI.'-'UE-L['["L‘, uftcr
accounting for interest. The traders could buy the 60 purs and sell
the 55 puts. An in-the-money call { put) spread is synrhetically equal
to an out-of-the-money put (call) spread.

Chapter Note

1. Mote that it s customary when discussing the purchase or sale of spreads
to stare the lower strike first, regardless of which is being boughe or sold.
In this case, the rrader is buying the 7580 pur spread.
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C h apter 10

Wing Spreads
Condors and Butterflies

THE “WING SPREAD" FAMILY is a set of option stratecies that is very
popular, particularly among experienced traders. These strategies
make it possible for speculators 1o accomplish something they could
not poassibly do by just trading stocks: They provide a means to proht
from a truly neutral marker in a security, Stocks that don't move one
iota earn profits month afrer month for income-generarting traders
‘l.".-'h[_'l r["rldE tI'IE."iI'.' .‘i-'_'T':itEﬂjE.‘i.

These types of spreads have a lot of moving parts and can be
intimidaring to newcomers. At their hearr, though, they are
rather straightforward break-cven analysis rrades thar require Lit-
tle complex math to maintain. A simple at-expiration diagram
reveals in black and white the range in which the underlying
Hl'i]f.'l[ must remain in UFI'.IL'T L I:'I:l"'.-'L' H | PTU{:IE':I.I.'JIC Fllfl:'ijtji'll'l.. Hl'.'!"'.’n-’*
ever, applying some of the mathemarics discussed in previous
chapters can help a trader understand these strategies on a deeper
level and maximize the chance of success. This chapter will dis-
cuss condors and butterflies and how to put them into action most
effectively.

Taking Flight

There are four primary wing spreads: the condor, the iron condor,
the butrerfly, and the iron butterfly. Each of these spreads involves
trading multiple options with three or four strikes prices. We
CHT TEiL:E ThE‘!‘LE‘ ."i].'?]'l':":-llt.:l."i at F'r'I.CE wa I.'I_I".'_".I we CHly Cl:_'!lTlfii[_IET E'rl'l:h i_'!r?'['i(_'ll'l %
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as being made up of two vertical spreads.

CONDOR

Long condor. Long one call {put) with strike A; short one call
(put) with a higher strike, B; short one call (put) at strike C, which
is higher than B; and long one call (put) at seeike D, which is higher
than C. The distance berween strike price A and B is equal 1o the
distance berween strike C and strike D. The options are all on the
same security, in the same expiration cycle, and either all calls or
all purs.

Long Condor Example: Buy 1 XYZ November 70 call (A}
Sell 1 XY Z November 75 call (B)
Sell 1 XYZ November 90 call (C)
Buy 1 XY Z November 95 call (D)

Short condor. Short one call (put) with serike A; long one call
(put) with a higher strike, B; long one call (put) with a strike, C, that
i5 higher than B; and short one call (put) with a strike, 3, that is
higher than C. The options must be on the same security, in the same
expiration cycle, and either all calls or all puts. The differences in
strike price between the vertical spread of strike prices A and B and
the strike prices of the vertical spread of strikes C and D are equal.

Short Condor Example: Sell 1 XYZ November 70 call (4]
Buy 1 XY Z November 75 call (B}
Buy 1 XY Z November 90 call ()
Sell 1 XYZ Noavember 95 call (D)

IRON CONDOR

Short iron condor. Long one put with strike A; short one put
with a higher strike, B; short one call with an even higher seeike, C;
and long one call with a still higher sirike, D. The options are on
the same security and in the same expiration cvele. The put credit
spread has the same distance berween the strike prices as the call
credit spread.
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Short [ron Condor Example: Buy 1 XYZ November 70 put (A)
Sell 1 XYZ November 75 put (B)
Sell 1 X¥Z November 90 call (C)
Buy 1 XYZ November 95 call (D)

Long iron condor. Short one put with strike A; long one pur
with a higher strike, B; long one call with an even higher strike, C;
and shorr one call with a still higher steike, [, The oprions are on
the same security and in the same expiration cycle. The put debit
spread (strikes A and B) has the same distance berween the strike
prices as the call debit spread (strikes C and D).

Long lron Condor Example: Sell 1 XYZ November 70 put (A)
Buy 1 XYZ November 75 put (B)
Buy 1 X¥YZ November 90 call (C)
Sell 1 XYZ November 85 call ()

BUTTERFLIES

Long butterfly. Longone call {put) with strike A; shorr owo calls
(puts} with a higher strike, B; and long one call (put) with an even
higher strike, C. The options are on the same security, in the same
expiration cycle, and are either all calls or all puts. The difference in
price herween strikes A and B equals that berween strikes B and C.

Long Burterfly Example: Buy 1 XYZ December 50 call {A)
Sell 2 XYZ December 680 call (B)
Buy 1 X¥YZ December 70 call (C)

Short butterfly. Short one call {put) with strike A; long two
calls (purs) with a higher strike, B; and short one call {put) with an
even higher strike, CC. The options are on the same security, in the
same expiration cycle, and are either all calls or all puts. The verti-
cal spread made up of the options with steike A and strike B has the
same distance hetween the strike prices of the vertical spread made

up of the aptions with strike B and strike C.

Short Butterfly Example: Sell 1 XYZ December 50 call
Buy 2 XY Z December 60 call
Sell 1 XYZ December 70 call
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IRON BUTTERFLIES

Short iron butterfly. Long one put with strike A; short one put
with a higher strike, B; short one call with strike B; long one call
with a strike higher than B, C. The options are on the same security
and in the same expiration cycle. The distances between the strikes
af the put spread and berween the strikes of the call spread are
E(_'l'l_.li-l].

Short [ron Butterfly Example: Buy 1 X¥Z December 50 put (A)
Sell 1 XYZ December 60 put (B)
Sell 1 XY Z December 60 call (B)
Buy 1 XY Z December 70 call (C)

Long iron butterfly. Short one put with strike A: long one put
with a higher strike, B; long one call with strike B; shorr one call
with a strike higher than B, C. The options are on the same security
and in the same expiration cycle. The distances between the strikes
of the put spread and bevween the strikes of the call spread are equal.
The put dehit spread has the same distance between the strike prices
as the call debit spread.

Short Iron Butterfly Example: Sell 1 XYZ December 50 put
Buy 1 XY £ December 60 put
Buy 1 XY Z December 60 call
Sell 1 XYZ December 70 call

These spreads were dehined in terms of both long and short for
each strategy. Whether the spread is classifed as long or shorr de-
pends on whether it was established at a credit or a debit. Debit
condors or butterflies are considered long spreads. And credit con-
I'.IUTH' T hllT.T.L"l"H s are i'_'['ll'll'ii.-l.I.L']'L'[I E'ihi'l”'. .‘!i]:TrL"ill'.].‘!i.

The words long and short mean little, though in terms of the
spread as a whole. The importanr thing is which strikes have long
options and which have short options. A call debit spread is syn-
thetically equal to a put credit spread on the same security, with the
same expiration month and strike prices. That means a condor is
synthetically equal to an iron condor, and a butterfly is synthetically
equal to an iron butterfly, when the same strikes are used. Which-
ever position is constructed, the best-case scenario is to have debit
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spreads expire with both options in-the-money and credit spreads
expire with both options out-of-the-money,

Many retail traders prefer trading these spreads for the purpose
of generating income. [n this case, a trader would sell the guts, or
middle serikes, and buy the wings, or outer strikes, When a trader is
short the guts, low realized volacility is usually the objective. For
long butterflies and short iron butrerflies, the stock needs to be righe
at the middle steike for the maximum payout. For long condors and
shore iron condors, the stock needs to be herween the short strikes
al expiration for maximum payout. [n borh instances, the wings are
bought to limit potential losses of the otherwise naked options.

LONG BUTTERFLY EXAMPLE

A trader, Kathleen, has been studying United Parcel Service (UPS),
which is rrading at around $70.65. She believes UPS will trade side-
ways until July expiration. Kathleen buys the July 65-70-75 bur-
terfly for 2,00, She executes the following legs:

Buy 1 July 65 call @ 6.60

Sell 2 July 70 calls @ 2.50 each
Buy 1 July 75 call @ 0.40
Net debit  2.00

Kathleen looks at her trade as two vertical spreads, the 65-70
bull (debir) call spread and the 70-75 bear {credit) call spread. In-
tuitively, she would want UPS to be above $70 at expiration for her
bull call spread to have maximum value. But she has the scemingly
conflicting goal of also wanting UPS o he below $70 to get the most
from her T0=75 bear call spread. The ideal price for the stock to be
trading at at expiration in this example is right at 370 per share—the
best of hoth worlds. The at-expiration diagram, FIGURE 10.1, shows
t]'IE' prmﬁt T I.li_'llf':-.‘i 1._'.I'F ':i]] ]'ll;_'.l.‘i.‘ii h]E QuUtCcomes at EKFjﬂItiL]ﬁ.

If the price of UPS shares declines below 365 at expiration, all
these calls will expire. The entire 2.00 will be lost. If LUUPS is above

$635 at expiration, the 65 call will be in-the-monev and will be exer-
cised. The call will profit like a long position in one hundred shares
of the underlying. The maximum profit is reached if UPS is at $70
at expiration. Kathleen makes a 5.00 profrt from $65 to 370 on her
65 calls. Bur because she paid 2.00 initially tor the spread, her net
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Figure 10.1  At-Expiration Diagram for UPS 65-70-75 Butterfly

profit at $70 is just 3.00. If UPS is above $70 a share at expiration in
this example, the two 70 calls will be assigned. The assignment of
one call will offser the long stock acquired by the 65 calls being ex-
ercised. Assignment of the other call will create a short position in
the underlying. That short position loses as UPS moves higher up to
$75 a share, eating away ar the 3.00 profc. If UPS is above 575 at
expiration, the 75 call can be exercised ro buy back the short stock
position thar resulted from the 70% being assigned. The loss on the
short stock between $70 and $75 will cost Kathleen 5.00, stripping
her of her 3.00 profit and giving her a net loss of 2.00 o boot. End
result? Above $75 at expiration, she has no position in the underly-
ing and loses 2.00.

.la!:. I.'.llltl'i_‘]'ﬂ}’ i5 1 h]’L'i:lLf."L"n"L"l-.l ':iI'li'lI'!,-'l'i-lﬁ ITI:II'.IL'“. TI.']'Ih INE LTS FL"'FL'T.‘S T
the idea that the most important considerations in this strategy are
the break-even points. The at-expiration diagram, FIGURE 10.2,
shows the break-even prices for this trade.

If the position is held until expiration and UPS is between $65
and 570 at that time, the 65 calls are exercised, resulting in long
stock. The effective purchase price of that stock is $67. That's the
strike price plus the cost of the spread; that's the lower break-even
price. The other breakeven occurs at $73, The net short position of
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0 l L l = LIPS at expiration
65 J 70 Y 75
2}

Figure 10.2 Break-Even Prices for UPS 85-T0-75 Butterfly

100 shares resulting from assignment of the 70 call loses more as the
stock rises berween $70 and $75. The entire 3.00 proht realized at
the $70 share price is eroded ar $73. Above $73, the trade produces
a loss,

Kathleen's trading objecrive is to profit from UPS rrading be-
tween $67 and $73 ar expiration. The best-case scenario is thar i
declines only slightly from its price of $70.65% when the trade is es-
tahlished, to $70 per share.

Alternatives

KilthlL’Cll ]:1':'I.d Uth.‘.‘l' illti."[".['l.':'ltj\"'.." Pl.:lﬁnjti.l'.!'I'l.:i E-hL' ':U'Lllli.:l hll".-'L' l'.T':iIJ.L‘L:I
to meet her goals. An iron butterfly with the same strike prices would
have shown abour the same risk/reward picture, because the two
positions are synthetically equivalent. Bur there may, in some cases,
be a slight advanrage to trading the iron burterfly over the long but-
terfly. The iron buttertly uses out-of-the-money put options instead
of in-the-money calls, meaning the bid-ask spreads may be tighter.
This means giving up less edge to the Liquidity providers.

She could have also bought a condor or sold an iron condor.
With condot-family spreads, there 15 a lower maximum prohit poten-
tial but a wider range in which that maximum payout takes place.
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establish an iron condor:

Buy 1 July 60 put @ 0.20
Sell 1 July 65 put @ 0.50
Sell 1 July 75 call @ 0.40
Buy 1 July 80 call @ 0.05

Met credit  0.65

Essentially, Kathleen would be selling two credit spreads: the
July 60-63 put spread for Q.30 and the July 75-80 call spread for
0.35. FIGURE 10.3 shows the pavout at expiration of the UPS July
60-65-75-80 iron condor,

Although the forecast and rrading objecrives may be similar to
those tor the burterily, the payour diagram looks different, with some
important nuances. First, the maximum loss is higher with a condor
or iron condor. In rhis case, the maximum loss is 4.35. This unfortu-
nate situation would oceur if UPS were to drop to below 360 or rise
above $80 by expiration, Below $60, the call spread expires, netting
0.35. Bur the put spread is in-the-money. Kathleen loses a net of
4.70 om the put spread. The gain on the call spread combined with rthe
loss on the put spread makes the trade a loser of 4.35 if the stock is
helow $60 at expiration. Above $30, the pur spread is worthless,

-

0 L : L L L = LIPS at expiration

{4.35)

Figure 10.3 UPS 60-85-75-80 Iran Condar
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54,35 73.6%

065 \1| ‘Ir_\ll/
' ' . = LIPS at expiration
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(4.35)

Figure 10.4 UPS 60-65-75-80 lron Condor Break-Evens

earning 0.30, but the call spread is a loser by 4.65. The gain on the pur
spread plus the loss on the call spread is a net loser of 4.35. Berween
65 and $75, all options expire and the 0.65 eredit is all proht.

So far, this looks like a pretry lousy alternative to the butrerily,
You can lose 4.3% bur only make 0.65! Could there be any goed
reason for making this trade? Maybe. The difference is wigele room.
The breakevens are 2.65 wider in each direction with rhe iron con-
dor. FIGURE 10.4 shows these prices on the graph.

The lower threshold for profir oceurs ar $64.35 and the upper ar
375.65. With condor/iron condors, there can be a greater chance of
producing a winning trade because the range is wider than that of
thli.' hLI.tt‘L"['ﬂ‘g.’. Tl'libi hﬁ.‘['ii.'i:lt.. h:m.-‘:.'x-'l:r, hﬂbi il trll'llli."'li]ﬁ-{!{- ].U"E'l."L'[' :Fl'l:lt‘_"['l-'
tial profit. There is always a parallel relationship of risk and reward.
When risk increases so does reward, and vice versa. This way of
thinking should now be ingrained in your DNA. The risk of failure
is less, so the payout is less. Because the odds of winning are higher,

il IT:-'II'.'E'T ‘L'-'I]] ACCept 1[_11:';"’.-."[' payouts on thE t[':-'ll;jE.

Keys to Success

Mo matter which rrade is more suitable to Karhleen's risk tolerance,
the overall concept is the same: profit from little directional move-

ment. Before Kathleen found a stock on which to trade her spread,
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expects to trade in a range. She has a few wols in her trading tool-
hox to help her find good buttertly and condor candidates.

First, Kathleen can use technical analysis as a guide. This is a
rather straightforward litmus tese: does the stock chare show a trend-
ing, volatile stock or a flar, nonvolatile stock? For the condor, a
quick glance at the past few months will reveal whether the stock
traded berween 565 and 3575, [T e did, it might be a good iron condor
candidate. Although this very simplistic approach is often encugh
for many traders, those who like lots of graphs and numbers can use
their favorite analyses to confirm thart the stock is trading in a range.
Drawing trendlines can help traders to visualize the channel in
which a stock has been trading. Knowing support and resistance is
also beneficial. The average directional movement index (ADX) or
moving average convergence/divergence (MACD) indicator can
help o show if there is a trend present, I there is, the stock may not
]'IE i Hﬂﬂ[_] Ci]]'ll._{i.ltjiil'['t'.

Second, Kathleen can use fundamenrals, Karhleen wanrs stocks
with nothing on their agendas. She wanrs to avoid stocks that have
]."‘E"l'l[_ljl'lg SVEeNnts rh:-lt EﬂLI]Li Callxe [I'It"i.[' E-I'I:-'ITE price Oy T e [o ]TlI._I.C]'l.
E\-’Cllt:i iy il‘r’['l'il'.l Ale L"i'I.TI'l'iI'lEH ].'L‘I.L'HHL'.‘E- ilI'lI'J I::II.'I"H_‘]' ]'I'li:lji]l.' ANTIOUTICE -
ments that could have an impacr on the stock price. For example, a
drug stock that has been trading in a range because it is awaiting
FDA approval, which is expected to occur over the next month, is
not a pood candidare for this sort of trade.

ThL" ]':i!ﬂ'. tl:'i i.I'lg o I:l]I'l!'Si.l'.iCr i5 “’}ll_"thll."r T.]:'I.L" I'l'l]]'l'l.hﬁ."'l'!'i- I'['l':ll{L‘ SETINE.
Kathleen's iron condor risks 4.35 o make 0.65. Whether this sounds
like a good trade depends on Kathleen's risk tolerance and the gen-
eral environment of UPS, the industry, and the market as a whole.
[n some environments, the 0.65/4.35 payout-to-risk ratio makes a
lot of sense. For other people, other stocks, and other environments,
it doesn't,

Greeks and Wing Spreads

Much of this chaprer has been spent on how wing spreads perform
if held until expiration, and lictle has been said of oprion greeks and
their role in wing spreads. Greeks do come into play with butrerflies
and condors but not necessarily the same way they do with other
types of option trades.
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many other types of strategies, For a eypical nonprofessional trader,
it’s hard ro trade implied volarility with condors or butterflies. The
collective commissions on the four legs, as well as margin and capi-
tal considerations, put these out of reach for active trading. Profes-
sional traders and retail traders subject to portfolio margining are
beteer equipped for volatiliey trading with these spreads.

The true strength of wing spreads, however, is in looking ar
them as break-even analysis trades much like vertical spreads. The
trade is a winner if it is on the correct side of the break-even price,
Wing spreads, however, are a combination of two vertical spreads,
50 there are two break-even prices. One of the verticals is guaran-
teed to be a winner. The stock can be either higher or lower ar
expiration—not both. In some cases, both verticals can be winners,

Consider an iron condor. Instead of reaping one premium from
selling one out-of-the-money call credit spread, iron condor sellers
double dip by additionally selling an out-of-the-money put credir
spread. They colleet a double eredit, but only one of the eredir
spreads can be a loser at expiration. The trader, however, does have
to worry about both directions independently.

There are two ways for greeks and volatility analysis o help
traders trade wing spreads. One of them involves using delra and
thera as rools o rrade a direcrional spread. The other uses implied

volatility in strike selection decisions.

DIRECTIONAL BUTTERFLIES

Trading a butrerfly can be an excellent way o establish a low-cost,
relatively low-risk directional trade when a trader has a specific
price target in mind. For example, a trader, Ross, has been studying
Baker Hughes International {BHIY and believes it will rise from irs
current level of $81.67 to $90 per share over the next month or two.
Ross buys a burrerfly consisting of all out-of-the-money July calls
with fifty-three days until expiration.

He executes the following legs:

Buy 1 July BS call @ 2.25

Sell 2 July 90 calls @ 0.85 each
Buy 1 July 95 call @ 0.30
Net debit  0.85
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Figure 10.5 Bull Call Spread vs, Bull Butterfly

As a directional trade alternative, Ross could have bought just
the July 85 call for 2.25. As a cheaper alternative, he could have
also boughr the 85-90 bull call spread for 1.40. He does buy this
spread, but he also sells the July 90-95 call spread ar 0.55 to reduce
the cost of the bull eall spread. The benenr of lower cost, however,
comes with rrade-offs. FIGURE 10.5 compares the bull call spread
with a bullish butterfly.

The butterfly has lower nominal risk—only 0.85 compared with
1.40 for the call spread. The maximum reward is higher in nominal
terms, too—4. 15 versus 3.60. The trade-off 1s whar is given up. With
both strategies, the goal is to have BHI ar $90 around expiration;
the bull call spread has more room tor error to the upside. If the
stock rrades a lot higher than expected, the butterfly can end up he-
ing a losing trade.

Criven Ross's expectations in this example, this might be a risk
he is willing to take. If Ross strongly believes BHI can be around
SO0 ar expiration, the cost beneht of 0.85 va. 1.40 may offser the
upside risk above $95. As a general rule, directional burterflies work
well in trending, low-volariliey stocks.

When Ross monitors his butterlly, he will want to see the greeks
for this position as well. FIGURE 10.6 shows the trade's analytics with
BHI at $81.567.

When the trade is irst pur on, the delva is small—only +0.07 3.
Gamma is slightly negative and theta is very slightly positive.
This is important information if BHI's ascent happens sooner
than Ross planned. The trade will show just a small profic it the

189



150

Spreads

Figure 10.6 BHI 85-90-95 Butterfly Greeks
[Stock at 381.67, 53 days to expiration)

Delta +0.073
Gamma 0.004
Theta +0.001
Vega —-0.010

stock jumps to 590 per share righe away. Ross's theoretical gain
will be only about 0.30. At $90 per share, the position will have
its highest thera, which will increase as expiration approaches.
Ross will have to wair for rime 1o pass to see the rrade reach its
full potential.

This example shows the interrelation berween delra and
theta, We know from an at-expiration analysis that it BHI moves
from $81.67 to $90, the butterfly’s profic will be 4.15 (the spread of
5 minus the 0.85 inivial debit). If we distribute the 4.15 profic over
the 5.33 move from $81.67 to $90, the buttertly gains about 0,50 per
dollar move in BHI (4.15/(90 — 81.67). This implies a delta of
about 0.50.

But the delta, with hfty-three days until expiration and BHI ar
$H1.67, is only 0.073, and because of negative gamma this delta
will ger even smaller as BHI rises. Burrerflies, like the wvertical
spreads of which they are composed, can profit from direction
but are never purely directional trades. Time is always a factor. [t
is theta, working in tandem with delta, that contributes to profic
or peril.

4"""; L""L":Il'jbil"l L'J'L'I.ttL']'ﬂ'!r' L h'.: fﬁ?nE-trUftL‘d as "|-'|."L'|.|.. '::}[':I.li.' ‘l-"."(:lLllIJ. CXE-
cute the trade with all out-of-the-money puts or all in-the-money
CHI.I.H. T]:'lli." CE'I'IICL‘FI s I.'I'LL' Sl e :‘.'iL‘I.I l'l.']l_' EUT.H at T.I'lL" .‘!iT.]'i.I[L‘ it 'l.:'n-’l'.l.i.f_'l.']
the srock is expected to be trading ar expiration, and buy the wings
for protection.

Constructing Trades to Maximize Profit

Many traders who focus on trading iron condors trade ETFs or in-
dexes. Why? Diversification. Because indexes are made up of many
stocks, they usually don’t have big gaps caused by surprise earnings
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it's not just selecting the right underlying to trade that is the chal-
lenge. A trader also needs to pick the righr strike prices. Finding the
right strike prices to trade can be something of an are, although sci-
ence can help, as well.

THREE LOOKS AT THE CONDOR

Strikes too close

The Qs are options on the ETFs that track the Nasdag 100
(QOOOQ). They have strikes in 31 increments, giving traders a lot
to choose from. With QQO0Q trading at around $46.80, consider
the 45-46-47-48 iron condor. In this example, with thirtv-one days
until expiration, the following legs can be executed:

Buy 1 45 put @ 0.35
Sell 1 46 put @ 0.53
Sell 1 47 call @ 0.82
Buy 1 48 call @ 0.41

Total credit  0.59

[ this trade, the maximum profe s 0.59. The maximum risk is
0.41. This isn't a bad profit-to-loss ratio. The break-even price on
the downside is $345.41 and on the upside is $47.59. That'sa 52.13
range—a tight space for a mover like the QOQOQQ to occupy in a
month. The ETF can drop abour only 3 percent or rise 1.7 percent
hefore the trade becomes a loser. No one needs any fancy match tw
show that this is likely a losing proposition in the long run. While
choosing closer strikes can lead to higher premiums, the range can
be so constricting that it asphyxiates the possibility of profit.

Strikes too far

Strikes roo far apart can make for impractical rrades as well.
FIGURE 10.7 shows an options chain for the Dow Jones Industrial
Average Index (D]X). In this example, DJX is around $135.20 and
there are fifty-one days until expiration.

If the goal is o choose strikes that are far enough apart o be
unlikely to come into play, a trader might be tempred to trade the
120-123-142-145 iron condor. With this wingspan, there s certainly
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Figure 10.7 Opticns Chain for DJIA

Call Bid Call Ask Strike Fut Bid Put Ask
16.10 16.30 120 0.15 0.25
15.10 15.30 121 0.20 (.30
14710 14.40 122 0.20 0.30
13.20 13.40 123 0.25 0.35
12.20 12.50 124 0.30 0.40
11.30 11.50 125 0.35 0.45
10.30 10.60 126 0.40 0.50

8.40 8.70 127 0.50 0.60
8.50 g.80 128 0.55 (.65
V.60 7.80 129 0.65 0.75
6.80 7.00 130 0.80 0.90
5.90 £.10 131 0.95 1.06
5.10 5.30 132 1.10 1.20
4.40 4.50 133 1.35 1.40
3.60 3.80 134 1.60 1.65
2.95 3.10 135 1.90 2.00
2.30 2.45 136 2.25 2.35
1.75 1.90 137 2.75 2.80
1.30 1.40 138 3.10 3.20
0.85 1.00 139 3.70 4.00
0.60 a.7o 140 4.40 4.70
0.35 0.45 141 5.20 5.40
0.20 0.30 142 .00 6.30
0.10 0.20 143 6.90 7.10
0.05 0.10 144 7.80 8.00
Q.00 0.10 145 8.80 .00

a pood chance of staying between those strikes—vou could drive a
proverbial truek through thar range.

This would be a great trade if it weren't for the prices one would
have to accept to put it on. First, the 120 puts are offered at 0.25 and
the 123 puts are 0.25 bid. This means that the put spread would be
sold at zero! The maximum risk i1s 3.00, and the maximum gain is 0.
Not a really pood riskfreward. The 142-145 call spread isn't much
betrer: it can be sold for a dime. Alchough it isunlikely that the D)X
will rise 5 percent in a ffty-one-day period, it is not completely
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Strikes too far apart have a greater chance of success, but the payoft
just isn't there.

Strikes with high probabilities of success

So how does a trader find the happy medium of strikes close
enough together o provide rich premiums bur far enough apart to
have a good chance of success! Certainly, there is something to be
said for looking at the prices at which a trade can be done and having
a subjective feel for whether the underlying is hikely to move outside
the range of the break-even prices. A little mach, however, can help
quantify this likelihood and aid in the decision-making process.

Recall that implied volatility is read by many traders o be the
market's consensus estimate of future realized volarility in terms of
annualized standard deviation. While thar is a mouthful to say—or
in this case, rather, an eyeful to read—when broken down it is nor
quite as intimidating as it sounds. Consider a simplified example in
which an underlying security is trading ar $100 a share and the im-
plied volarility of the at-the-money oprions is 10 percent, Thart
means, from a statistical perspective, that if the expected return for
T.]:'lL‘ .‘51'.(“:1{ 15 l]llCI‘lilIlg‘_‘iL l'If'.I.L' I -y eAr Hl'i:II'll'.]i:I]'l'.I E]C‘r’iilriiitl.‘i are wr $QD
and $110." In this case, there is about a 68 percent chance of the
stock trading berween $90 and $110 one year from now. Implied
volatility then is usetul information to a trader who wants to quan-
tify the chances of an iron condor’s expiring profhitable, but there are
a few adjustments that need to he made.

First, because with an iron condor the idea is to proht from net
short option premium, it usually makes more sense to sell shorrer-
term options to proft from higher rates of time decay. This entails
trading condors composed of 1- or 2-month options, The implied
volatility needs to be deannualized and converted to represent the
standard deviation of the underlying at expiration.

The hrst step is to compute the one-day standard deviation.
This is found by dividing the implied volatility by the square root of
the number of trading days in a vear, then multiplying by the square
root of the number of trading days until expiration. The result 15 the
standard deviation (o) at the time of expiration stated as a percent.
Next, multiply that percentage by the price of the underlying to get
the standard deviarion in absolute rerms.
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tion 15 as tollows:

v f%g % A/ Trading days until expiration | x underlying price

This value will be added to or subtracted from the price of the

underlying to get the price points at which the approximare stand-
ard deviations fall.

Consider an example using options on the Standard & Poor's
SO0 Index (SPX). With fifey days unril expiration, the SPX is ar
1530 and the implied volartility is 12.4 percent. To hind strike prices
t]'l:-lt dre one .‘i'['i]]'li.{i]]'[_] I'.'ll':"".-'iEi'['i.ﬂ_'l']'l AW me tlf"lt' current i:EII:_]E}[ 'F']'ii:t',
we need to enter the values into the equation. We hrst need o
know how many actual trading days are in the fifty-day period,
There are thirty-five business days during this particular fifty-day
period {there is one holiday and seven weekend days). We now have
all the data we need to calculate which strikes to sell.

% % V35| % 1530 = 70
The lower standard deviation is 1460 (1530 — 70) and the upper
is 1600 (1530 + 7). This means there is about a 68 percent chance
of SPX ending up berween 1460 and 1600 at expiration. In this ex-
Eill'll.']ll_‘, Ly I'I.q'l‘l."L‘ ill'.""l.]th el l'.“"i]*'[hi.rdbi l:]:'lﬂrl‘:‘_" l;][: SLCCEss, 11l WULl].d 5-';.'”.
the 1460 puts and the 1600 calls as part of the iron condor.

Being selective

There is about a two-thirds chance ot the underlying staying
between the upper and lower standard deviation points and about a
one-third chance it won't, So far, so good, But the maximum loss of
an iron condor will ke more than the maximum profit potential. In
tact, the max-proht-to-max-loss ratio is usually less than 1 to 3. For
every 31 that can be made, often $4 or $5 will be ar risk.

The pricing model determines fair value of an oprion based on
the implied volatility set by the marker. Again, many traders con-
sider IV to be the market's consensus estimarte of future realized
volatility. Assuming the market is penerally right and options are
etheiently priced, in the long run, future stock volatilicy should be
about the same as the implied volatility from options prices. Thar
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arc likely to break even in the long run, The caveat is that whether
the options market is efhcient or not, retail or institutional craders
cannot generally execute trades at fair value, They have to sell the
bid {sell below theoretical value} and buy the offer (buy above theo-
retical value). This gives the trade a statistical disadvantage, called
giving up the edge, from an expected return perspective.

Even though you are more likely to win than to lose with each
individual trade when strikes are sold at the one-standard deviation
point, the edge given up o the marker in conjunction with the
higher price tag on losers makes the trade a statistical loser in the
lomg run. While this means for certain that the non-market-making
trader is at a constant disadvantage, trading condors and burterflics
is no different from any other strategy. Giving up the edee is the
plight of retail and institutional traders. To profit in the long run, a
trader needs to hear the marketr. This can be done, but it requires
careful planning, selectivity, and risk management.

Savvy traders trade iron condors with strikes one standard devia-
tion away trom the current stock price only when they think there is
mdire T]'I.'r'l'l'l il t‘r"."li_'l--'tl'lil'd."i EI'IE]]'[CE i'.l'Fm':irlCI:"T nEI]tTEi]iT}’. ]n i'.lthl':'“'l' ‘l.'r'l:'.lTli_l.‘i-.l
it vou think the marker will be less volatile than the prices in the
options market imply, sell the iron condor or trade another such
premium-selling strategy. As discussed above, this opinion should re-
flect sound judgment based on some combination of technical analy-
sis, fundamental analysis, volatility analysis, feel, and subjectivity.

A safe landing for an iron condor

Although traders can't control what the market does, they can
control how they react to the market. Assume a trader has done due
diligence in studying a stock and feels it is a qualihed candidare for
a neutral strategy. With the stock at $90, a 16.5 percent implied
volatility, and forty-one days until expiration, the standard devia-
tion is about 5. The trader sells the following iron condor:

Buy 10 80 puts @ 0.05

Sell 10 85 puis @ 0,35

Sell 1095 calls @ 0.55

Buy 10 100 calls @ 0.05
Met credit  0.80, per contract (or S800)

195



196

Spreads

With the stock ar $90, directly berween the two shore strikes,
the trade is direction-neutral, The maximum profit is equal to the
total premium taken in, which in this case is $800. The maximum
loss is $4,200. There is about a vwo-thirds chance of retaining the
$800 at expiration,

After one week, the overall marker begins trending higher on
unexpected bullish economic news. This stock follows suit and is
now trading at $93, and concern is mounting that the rally will con-
tinue. The value of the spread now is about 1.10 per contract (we
ignote shippage from trading on the bid-ask spreads of the four legs of
the spread). This means the trade has lost $300, because it would
cost 51,100 ta buy back what the trader sold for a roral of $800.

Che strategy for managing this trade looking forward is inac-
tion. The philosophy is that sometimes these trades just don't work
out and yvou take vour lumps. The philosophy is thar the winners
should curweigh the losers over the long-term. For some of the more
ti]lEﬂtEL{ Eil'll:.:l Hl!ECEHHFLII. '['T:-'I[_]E'rﬁ "n-"i.?ith i Proven l:r'ru:l-: rr.-_*q:q_‘.nrd, thl‘\ miay
be a viable strategy, but there are more active oprions as well. A
trader can either close the spread or adjust it

The two sets of data that must be considered in this decision
are the prices of the individual options and the greeks for the rrade.
FIGURE 10.8 shows the new dara with the stock ar $93. The trade is
no longer neutral, as it was when the underlving was at $90. It now
has a delta of —2.54, which is like being short 254 shares of the
underlying. Although the more time that passes the better—as
indicated by the +0.230 thera—delra is of the urmost concern.
The trader has now found himself short a marker that he thinks
may rally.

Closing the entire position is one alternative. To be sure, if you
don't have an opinion on the underlying, you shouldn't have a

Figure 10.8 Greeks for Iron Condor with Stock at $93

Pramium Cash Delta Gamma Theta Yeqga

F10 B0 put o g 0.00 0.000 0.010 0.000 0.020
—-10 85 put 0.07 5 70 0.340 —0.150 0.050 -0.220

10 95 call 1.24 $1,240 3.840 0.810 0.210 1.090
+10 100 call 0.21 -5 210 0.950 0.360 -0.130 0.550

$1,100 2.54 0.590 +0.230 0.740
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position. It's like making a bet on a sporting event when vou don't
really know who you think will win, The spread can also be disman-
tled piecemeal. First, the 85 purs are valued at $0.07 each. Buying
these back is a no-brainer. In the event the stock does rerrace, why
have the positive delta of that leg working against you when you
can eliminare the risk inexpensively now!

The 80 puts are worthless, offered ar 0.05, presumably. There is
no point in teying to sell these, If the market does turn around, they
may beneht, resulting in an unexpected prohr.

The 80 and H5 puts are the least of his worries, though. The
concern is a continuing rally. Clearly, the grearer risk is in the
Q5100 call spread. Closing the call spread for a loss eliminares
the possibility of future losses and may be a wise choice, especially if
there is great uncertainty. Taking a small loss now of only around
$300 is a berrer trade than risking a toral loss of $4,200 when you
think there is a strong chance of that roral loss occurring.

But if the trader is not merely concerned that the stock will rally
but truly believes thar there is a pood chance it will, the most logical
acrion is to position himself for thar expecred move, Although there
are many ways to accomplish this, the simplest way is to buy to close
the 95 calls to eliminate the position at that strike. This eliminates
the short delta from the 95 calls, leading to a now-positive delra
tor the position as a whole. The new position after adjusting by buy-
ing the 85 puts and the 95 calls is shown in FIGURE 10.9.

The result is a long strangle: a long call and a long put of the
same month with two difterent strikes. Strangles will be discussed in
subsequent chapters, The 80 puts are far enough out-of-the-money
to be fairly irrelevant. Effectively, the position is long 10 100-strike
calls, This serves the purpose of changing the negative 2.54 delw
into a positive 0.96 delta, The rrader now has a bullish position in
the stock that he thinks will rally—a much smarter position, given
T]'li-'lt Fli_‘.th'l:'rl!':-r.

Figure 10.9

SPramium Dalta Gamma Theta Vaga
+10 80 put $ 0 0.000 0.010 0.000 0.020
+10 100 call - %210 0.9&0 0.360 -0.130 0.550

Met spread cost 5210 0.960 0,370 0.0130 0570
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The Retail Trader versus the Pro

Iron condors are very popular trades among retail traders. These days
OTe Can hiiﬁ.“.‘f.? Bl Ty A C[]EL:T'rIi] 'F":I"_"!,i' 'anLl mt‘n[i[m ['hE “-'[]['-I._‘I. l:'JI.:'“Uﬂ.'ﬁ'
without hearing someone tell a story about an iron condor on which
he's made a bundle of money trading. (Strangely, no one ever rells
stories about trades in which he has lost a bundle of money. )

Two of the strengths of this scratepy thar atrrace retail traders are
its limited risk and high probability of success. Another draw of this
type of stratepy is that the iron condor and the other wing spreads
offer something truly unique to the retail trader: a way to profic from
Hl'li'l'CIE:'i rh':il' d[]l’l1|.' ITHCFW L, ].I'l T.hL" ."itli'l'l:l{*'l'r'rlli,ii.ng ‘l.‘r'l'.'.l'l'l.d, II'H_‘ []TII.‘!.' rhing
thar can be traded is direction—that is, delta. The iron condor is an
approachable way for a nonprofessional to dabble in nonlinear trad-
ing. The iron condor does a pood job in eliminating delta—unless,
of course, the stock moves and gamma kicks in. It is efhcient in
helping income-generating rerail aders accomplish their goals.
And when a loss oceurs, although it can be bigger than the poten-
tial profits, it is finite.

But professional option traders, who have access to lots of capi-
tal and have very low commissions and margin requirements, tend
to focus their efforts in other directions: thev rend ro trade volatil-
ity. Although iron condors are well equipped for profiting from theta
when the stock cooperates, it is also possible to trade implied vola-
tility with chis strateey.

The examples of iron condors, condors, iron burterflies, and
butterflies presented in this chaprer so far have for the most pare
been from the perspective of the neurral trader: selling the guts and
buying the wings. A rrader focusing on vega in any of these strate-
gies may do just the opposite—buy the gurs and sell the wings—
depending on whether the trader is bullish or bearish on volacilicy.

Say a trader, Patry, had a bullish outlook on volatility in Re-
search in Motion Lrd, {RIMM ). Parry could sell the following con-
l;_][_]l' oIe hLln[_Il'E“d l'irl.'lt'."i.

Sell 100 July 145 call @ 26.20
Buy 100 July 155 call @ 18.60
Buy 100 July 185 call @ 4.10
Sell 100 July 195 call @ 2.05

Total credit 5.55
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Figure 10.10 RIMM Condeor
IRIMB at $168.27)

Premium Delta Gamma Theta Vega

100 145 put 26.20 B5.5 0.80 9.5 13.1
+100 155 put 18.60 74.0 1.20 —~12.4 18.2
+100 185 call 410 289 1.40 -11.2 18.4
=100 185 call 2.05 =-17.7 -1.10 8.4 -13.4
5.55 -0.3 0.60 -5.7 10.1

In this example, July is forty-tive days from expiration. FIG-
URE 10.10 shows the analvtics tor this trade with RIMM ar $168.27.

As expected with the underlying centered berween the two
middle strikes, delta and gamma are abourt flat. As RIMM moves
higher or lower, though, pamma and, consequently, delta will
change. As the stock moves closer to either of the long serikes,
gamma will become more positive, causing the delta to change favo-
rably for Patty. Thera, however, is working against her with R1IMM
at $168.27, costing 35370 a day. In this instance, movement is good.
Patty benehts from increased realized volatility. The best-case sce-
nario would be if RIMM maoves through either of the long serikes o,
or through, either of the short strikes.

The prime objective in this example, though, is to proft from a
rise in implied volatility. The position has a positive vega. The posi-
tion makes or loses 31,010 with every point change in implied vola-
tility. Because of the proportion of theta risk ro vega risk, this should
be a short-term play.

[f Patty was looking for a small rise in implied volatility, say five
points, the move would have to happen within nine calendar days,
given the vega and thera figures. The vega gain on a rise of five vol
points would be $5,050, and the theta loss over nine calendar days
would be $5,130. I there was stock movement associated with the
implied volatility increase, that delta/gamma gain would offset some
I:_'IEI th".'_" h:-'l".-’(_'l-l: '[']'I:-'It t]'ll'.'_"[:-'l "n-l-'TE:-'I]'{Ed T thE l:_'ll]'I'['i[_'I["I FIFE"I'I':Ii'I_JTI'l."'.. HE_'I"'J.-'E"JE'T,
if Patry rraded a seraregy like a condor as a vol play, she would likely
expect a bigger volatility move than the five points discussed here as
well as expecting increased realized volatility.

A condor bullish vol play works when you expect something to
change a stock’s price action in the short term. Examples would be
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agement change, or some other shake-up that leads ro greater un-
certainty about the company’s tuture—good or bad. The poal is to
profit from a rise in implied volatility, so the trade needs to be put
on before the announcement occurs. The motto in option-volatility
rrading is “Buy the rumor; sell the news.” Usually, by the time the
news is out, the increase in implied volarilivy is already priced into
option  premiums, As uncertainty decreases, implied volatilivy
decreases as well.

Chaprer Notes

1. lris important to note that in the real world, inrerest and expectations
for future stock-price movement come inmw play. For simpliciry’s sake,
thevy've been excluded here.

]

This is an approximare formula for estimarting standard deviarion. Al-
though it is mathematically only an approximation, it is the convention
used by many option rraders. It is a rraders’ shorreut.



Calendar and
Diagonal Spreads

(CALENDAR AND DIAGONAL SPREADS are practical strategies to limit
risk while profiting from time. These spreads are unique in many
ways. [n order to be successful with them, it is imporrant to under-
stand their subtle qu:a]it:ies-

Calendar Spreads

Definition. A calendar spread, sometimes called a time spread
or 4 horizontal spread, is an option straregy thar involves buying one
option and selling another option with the same strike price but
with a different expiration dare.

Ar-expiration diagrams do a calendar-spread trader lictle good.
Why! At the expiration of the short-dared oprion, the trader is left
'U."i.tl.'fl EiI'II'.‘.IthCF l]pti.'l]'['! tl:'iill' sy I"I.':]"n-"l_" rime "i.-":IIlJ.L‘. F.l—l:] estimare "n-l"h':ll'
the position will be worth when the short-rerm option expires, the
value of the long-term oprion must be analyzed with a pricing model.
This is true of the variants of the ealendar—double calendars,
diagonals, and double diagonals—as well. This chapter will show
how to analyze strategies that involve oprions with different expira-
tions and discuss how and when to use them.

BUYING THE CALENDAR

The calendar spread and all its variations are commonly associated
with income-generating spreads. Using calendar spreads as income
generators is popular among retail and professional traders alike.
The process involves buying a longee-term at-the-money option
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either be calls or puts. Because this transaction results in a net
debit—rthe longer-term option being purchased has a higher pre-
mium than the shorter-term option being sold—this is referred to as
buying the calendar.

The main intent of buying a calendar spread for income is to
profit from the positive ner theta of the position. Because the
shorter-term at-the-money option decays at a faster rate than the
longer-term at-the-money aption, the net theta is positive. As for
most income spreads, the ideal outcome occurs when the underly-
ing isarthe shorestrike (in this case, shared strike) when the shorrer-
term option expires. At this strike price, the long oprion has irs
highest value, while the short option expires without the trader’s
getting assigned. As long as the underlying remains close to the
strike price, the value of the spread rises as time passes, because the
shore option decreases in value faster than the long oprtion,

For example, a trader, Richard, watches Carnival Corparation
(CCLY on a regular basis. Richard believes thar CCL will trade in a
range around $50 a share over the next month, With CCL at $49.30,
Richard buys the July=August 50 call calendar for 0.55. Assuming
July has rwenry-six days unril expiration and August has fifvy-tour
days, Richard will execute the following rrade:

Sell 1 CCL July 50 call & 0.70
Buy 1 CCL August 50 call @ 1.25
Met debit 0.55

Richard’s best-case scenario occurs when the July calls expire ar
expiration and the August calls gain in value.

If Richard created an at-expiration P&(L) diagram for his posi-
tion, he'd have trouble because of the stagpered expiration months.
A general representarion would look something like FIGURE 11.1.

The only point on the diagram Richard can bhe sure of is the
maximum loss to the downside at expiration of the July call. The
maximum loss if CCL falls low enough is 0.535. If CCL is below $50
at July expiration, the July 50 call expires worthless, and the August
50 call may or may not have residual value. If CCL declines enough,
the August 50 call can lose all of its value, even with a month unuil
expiration. In thar case, the entire 0.55 debit would be a loss.
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= CCL at expiration

Figure 11.1  CCL July=August 50 Calendar

[t COCL is above 530 ar July expiration, the July 50 call will be
trading at parity, It will be a negarive-100-delta option, imitating
short stock. If CCL is trading high enough, the August 50 call will
bhecome a positive-100-delta option trading ar parity plus the inter-
est calculated on the strike. The August deep-in-the-money option
would imitare long stock. Ara 5.25 percent interest rate, interest on
the 50 strike is about 0,18, Therefore, Richard would essentially
have a short stock position from $50 from the July 50 call and would
he essentially long stock from $350 plus Q.18 from the August eall.
The maximum loss to the upside is about 0.37 {0.55 — 0.18).

The maximum loss it CCL is trading over $30 ar expiration is
only an estimate that assumes there is no time value and that inter-
est and dividends remain constant. Ultimately, the maximum loss
will be (.55, the premium paid, if there is no time value or carry
considerations.

The maximum profit is gained if CCL is ar $50 at expiration. At
this price, the August 50 call is worth the most it can be warth with-
out having the July 50 call assigned and crearing negative deleas to
the upside. But how much precisely is the maximum profit? Richard
must know what the August 50 call will be worth with CCL stock
trading at 550 at July expiration before he can know the maximum
profit potential. Although Richard can’t know for sure at whart price

)
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Figure 11.2 CCL July=August 50 Call Calendar Greeks
MJuly Expiration, ©CL at 550}

July call 0 }Epmad - 110
Aug call 1.10

Dalta +0.537

Gamma +0,158

Theta 0.023

Vega +0.054

Rho +0.018

the calls will be trading, he can use a pricing model to estimare the
call’s value. FIGURE 11.2 shows analyrics at July expirarion.

With an unchanged implied volarility of 19 percent, an interest
rate of 5.25 percent, and a 0.35 dividend pavable before August ex-
piration, the August 30 calls would be valued ar 1.10 at July expira-
tion. In this best-case scenario, therefore, the spread would go from
0.55, where Richard purchased ir, vo 1.10, for a gain of 100 percent.
At July expiration, with CCL ar $30, the spread is composed of just
the August 50 call.

Let's now go back in time and see how Richard hpured this erade.
FIGURE 11.3 shows the position when the trade is estahlished.

A small and steady rise in the stock price with enough time to
collect theta is the recipe for success in this trade. As time passes,
delta will increase it CCL is still at $49.30. The delta of the July call
that Richard is short will move closer to zero as it becomes more
likely to expire worthless. The August call delea increases slightly as

Figure 11.3  Analytics for CCL July—August 50 Call Calendar
at Origination
(26 days until July Expiration, CCL at $49.30)

July call 0.70
Spread — 0,55
Aug call 1.26 } ?
Dalta +0.052
Gamma —-0.052
Theta +0.004
Vega +0.023

Rheo F0.017
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the likelihood of the option’s remaming in-the-money solidifies.
The position is benehted by this increasingly positive delta as CCL
rises, bur only o a point. Negarive gamma reduces the delta as CCL
climbs higher.

Gamma and thera will both rise it CCL stays around the sirike.
As expiration approaches, there is greater risk if there is movement
and greater reward if there is not.

Vega is positive because the long-term option with the higher
vepa is the long leg of the spread. When trading calendars for
income, implied volatility muse be considered as a possible threar.
Because it is Richard's objective to profit from CCL being at $50
at expiration, he will rry to avoid vepa risk by checking that the
implied volatility of the August call s in the lower third of the
twelve month range. He will also determine it there are any
impending events thar could cause implied volatility to change.
The less likely 1V is to drop, the betrrer.

[t there is an increase in implied volatility, that may beneht the
profitability of the rrade. Bur a rise in implied volatility 15 nor really
a desired outcome for two reasons. First, a rise in implied volartilicy
i5 often more pronounced in the front month than in the months
tarther out. If this happens, Richard can lose more on the shor call
than he makes on the long call. Second, a rise in implied volatilicy
can indicare anxiety and therefore a grearer possibility for move-
ment in the underlying stock. Richard doesn' want IV to rock the
boat. “Buy low, stay low.”

Rho is positive also. A rise in interest rates benefits the position
because the long-term call is helped by the rise more than the shore call
is hure. With only a one-month difference berween the rwo oprions,
rho is very small. Overall, tho is inconsequential to this trade.

There is something curious to note abour this trade: the gamma
and the vega. Calendar spreads are the one type of trade where
eamma can be negative while vega is positive, and vice versa, While
it appears—at least on the surface—that Richard wants higher
implied volatility, he certainly wants low realized volarilicy.

CCL July-August 50 put calendar

Richard's position would be similar if he traded the July=August
50 pur calendar rather than the call calendar. FIGURE 11.4 shows the
put calendar.

A
i
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Figure 11.4 CCL July-August 50 Put Calendar Analytics
(26 days until July Expiration, CCL at $49.30)

July put 1.25 ‘}Epmad - 055
Aug put 1.80

Dalta +0.030

Gamma —0.063

Theta +0.005

Vega + 00023

Rhao —0.026

The premium paid tor the spread is 0.55. A huge move in either
direction means a loss. It is about the same gamma/theta trade as the
50 call calendar. Ldeally, the stock will rally up ro the serike price
and sit there until expiracion, giving a gain on delta and thera. At
expiration, with CCL at $530 and implied volatility unchanged, the
value of the August put would be 1.10—a 100 percent gain. The
position is almost exactly the same as the call calendar. The biggest
difference is that the rho is nepative, but that is immaterial to
the rrade,

With the call calendar, the positive delta of the August 30
call is higher than the negative delta of the July 30 call because
both options are out-of-the-money. The short-term option delra
is lower, and this results in a positive delta for the calendar. With
the put calendar, the positive delta of the shorr July 50 put
outweighs the negative delta of the long August 50 put. They are
both in-the-money, but the short-rerm option delta is greater.
Furthermore, being short the front month means negarive gamma
and positive theta; being long the back month means posi-
tive vega.,

MANAGING AN INCOME-GENERATING CALENDAR
Let’s say that instead of trading a L-lot calendar, Richard trades it
twenty times. His erade in this case is

=ell 20 CCL July 50 calls at 0.70
Buy 20 CCL August 50 calls at 1.25
Met debit 0.55
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Figure 11.5 Twenty-Lot CCL July-August 50 Call Calendar
(26 days until July Expiration, CCL at $49.30)

- July call 0.70 ‘ }Epread = 0.55
Aug call 1.25 Per contract
Delta +1.035
Gamma —1.040
Theta +0.083
Vega +0.454
Rho +0.337

His total cash outlay is 51,100 ($55 times 20). The grecks for
this trade, listed in FIGURE 11.5, are also twenty times the size of
those in Figure 11.3.

Note that Richard hasa +1.035 delta. This means he's long the
equivalent of about 104 shares of stock. A gamma of —1.040 means
that if CCL moves one dollar higher, his delea will be flar, and if i
moves one dollar lower he will be long abour 2 deltas, Richard uses
option pricing software and looks at a generated P&(L) diagram to
ot a feel for how much the stock can move before negarive gamma
causes a loss. FIGURE 11.6 shows his P&I(L).
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Figure 11.6  Twenty-Lot CCL July=-August 50 Call Calendar Payoff

Source: Ghar counlesy of Hoadley Trading & Ireestrment Tooks ferarw hoadksy.net)
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If CCL starts trendimng in either direetion, Richard may need to
react, His plan is to cover his delras to continue the position.

Say that after one week CCL has dropped $0.50 o $48.80.
Richard will have collected seven days of theta, which will have
increased slightly from $8.30 per day to 311,60 per day. His average
theta during that time is about $10, so Richard’s profit attributed to
thera is about $70.

But his delta is working against him. Since he started with a
delta of +1.035 and a gamma of —1.04, one might think that his
delta would increase wo 1.555 with CCL 3050 lower (1.035 plus
[1.04 vimes 0.50]). Bur because a week has passed, his delra is actu-
ally 1.34 with CCL ar $48.80.

In this case, he has lost almost $70 because of stock price move-
ment, scratching his gains from theta, Richard can sell 134 shares of
Carnival to eliminate his immediate direcrional risk and stem fur-
ther delra losses. The good news is thar if CCL declines more after
this hedge, the profit from the short stock offsers losses from the
long delra. The bad news is thar if CCL rebounds, losses from the
short stock offser gains from the long delea.

After Richard's hedge trade is executed, his delta is zero. His
other grecks remain unchanged. The idea is thae of CCL stays ar irs
new price level of $48.80, he reaps the benefits of theta increasing
with time from $11.60 per day. Richard is accepting rhe new price
level and any profits or losses that have ocecurred so far. He simply
adjusts his directional exposure to a zero delta.

ROLLING AND EARNING A “FREE" CALL

Many traders who rrade income-generating strategies are conserva-
tive, They are happy to sell low implied volatility for the benehts
alforded by low realized volatility, This is the problem-avoidance
philosophy of trading. Due to risk aversion, its common to trade cal-
endar spreads by buving the 2-month oprion and selling the 1-month
option. This can allow traders to avoid buying the calendar in earn-
ings months, and it also means a shorter time horizon, signifying less
time for something unwanted to happen.

But there’s another school of thought among time-spread trad-
2Tk, ThET-I:" Are s0me tT'r'IdETH "n-l-'hli_‘.l }'I-rr.-_*fr.-_‘r PR hl_l'!r' | li_ﬁ]THE‘T—’TE rim i_'le"['il:_'!l'l'l—
6 months ro a vear—while selling a 1-month option. Why! Because
month afrer month, the trader can roll the shorc oprion to the nexr
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month, This is a simple tactic that is used by market makers and
ather professional traders as well as savvy retanl traders. Here's how
it works.

XYY stock is trading at 360 per share. A trader has a neutral
outlook over the next six months and decides 1o buy a calendar.
Assuming that July has 29 days until expiration and December has
180, the trader will take the following position:

Sall 1 XYZ July 60 call at 1.45
Buy 1 X¥Z Decamber &0 call at 4.00
Initial debit 2.55

The initial debit here is 2,55, The goal is basically the same as for
any time spread: collecr theta withour negative gamma spoiling the
].'l‘:]]'t'!r’. T]'lt']'E‘ 15 'rlnlfll'hET I:_:!'l:'.ll-l] in ['I'IEH-E‘ [r'rlli,]E';'i ds ‘l.’r'E‘I.I.: [ m“ T]'lt' .‘EPTEH{L

At the end of month one, if the best-case scenario occurs and
XYZ issitting at $60 at July expiracion, the July 60 call expires. The
December 60 call will then be worth 3.60, assuming all else is held
constant. The positive theta of the shore July call gives full henefits
as the option goes from 1.45 to zero. The lower negative theta of the
]_-}L'I:L"'[I:I I'."'ILT L":il.l. l'.]I::IL”:i'['],t I:'i.“.' ik ]:'l'rl:l'Elt'."i l]lli.l'li: S ] I'['lllC]"I. b5 ] I'I"H_‘ I'I"lL‘tEi 1.]1'-
a short-term call would.

The profit after month one is 1.05. Profit is derived from the
December call, worth 3.60 at July expiry, minus the 2.55 initial
spread debit. This works out to about a 41 percent return. The profic
i5 I'.I.il]'l'.”.'!r’ - gl'.}i]lj. as ir "u-l"i“lll'.l hq'l"l."ll.' hL'L"'['I iF b 5|.'1|:1r1'."tL"TI]'I1 I.L":'i‘.'i- CXR e -
sive August 60 call were the long leg of this spread.

Rolling the spread

The July—December spread is different from short-term spreads,
however. When the Julys expire, the August options will have
29 days until expiration. If volatility is still the same, XYZ is still at
500, and the trader's forecast is still newreal, the 29-day August
60 calls can be sold for 1.45 against the remaining December Calls.
The trader can either wait until the Monday afrer July expiration
and then sell the August 605, or when the Julys are offered ar 0.05
or 0.10, he can buy the Julys and sell the Augusts as a spread. In ei-
ther case, it is called rolling rhe spread. When the August expires,
he can sell the Septembers, and so on,

)
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Figure 11.7 A “Free” Call

29 Days | 29 Days | 36 Days 29 Days | 20 Days
to to to to to
July Exp | Aug Exp | Sep Exp Oct Exp | Nov Exp
Credit from short call 1.45 1.45 1.60 1.45 1.45
Aggregate credit 1.45 2.90 4,50 £.95 7.40
Value of Dec call 4.00 3.60 3.20 270 2.20

The goal is to get a credit month after month. At some point,
1_']1".'_" EigEFEgHTE CTEdiT E.TIZ_'II'I'l T]'IE I::-IH H':!]EH -I:"Eil:lf"l rmml:h 15 grE"r'l.['E‘l' Th'r'lﬂ
the price initially paid for the long leg of the spread, thus eliminar-
ing the original net debit. FIGURE 11.7 shows how the monthly cred-
its from selling the T-month calls aggregare over time.

Afrer July has expired, 1.45 of premium is earned. Afrer August
expiration, the agpregate increases to 2.90. When the September
calls, which have 36 days unril expiration, are sold, another 1.60 is
added to the roral premium collected. (In this case, the Seprember
aptions have more time to expiration than the other months, thus
the higher premium.) Owver three monrhs—assuming the stock
price, volartility, and the other inpurs don't change—rthis trader col-
lecrs a toral of 4.50. That's 0.50 more than the price originally paid
for the December 60 call leg of the spread.

At this point, he effectively owns the December call for free. Of
course, this call isn't really free; it's earned. It's paid for with risk and
maybe a few sleepless nights. At this point, even if the stock and,
consequently, the December call go to zero, the position is still a
pmﬁt;thlt trlldL' bffilu5f ';'I'[: tIZ'IL' L"L:I[':I.ti.'['fll.l'.."d ['['lﬂnth'tﬂ"ll'll.:llllth I(]].li[llg.
This is now a no-lose situation.

When the long call of the spread has been paid for by rolling,
there are three choices Moving forward: sell it, hold it, or conrinue
writing calls against it. If the trader’s opinion calls for the stock to
decline, it's logical to sell the December call and take the residual
value as profie. In this case, over three months the rrade will have
produced 4.50 in premium from the sale of three consecutive
l-month calls, which is more than the initial purchase price of
the December call, Av Seprember expiration, the premium thar will
be received for selling the December call is all proft, plus 0.50,
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which is the aggregate premium minus the inidal cost of the
December call.

If the outlook is for the underlving to rise, it makes sense to hold
the call. Any appreciation in the value of the call resulting from
delta gains as the underlyving moves higher is good—3$0.50 plus
whatever the call can be sold for.

If the forecast is for XYZ to remain neutral, its logical to con-
tinue selling the l-month call. Because the December call has been
hnanced by the aggregare short call premiums already, additional
premiums earned by writing calls are profic with “free” protection.
As long as the shorr is closed at its expiration, the risk of loss is
eliminated.

This is the general nature of rolling calls in a calendar spread.
[t's a beautiful plan when it works! The problem is that it is incred-
ibly unlikely thar the stock will stay right at $60 per share tor five
months. It's almost inevitable that it will move ar some point. Ic's
like a pame of Russian rouletre. At some point it's going to be a los-
ing proposition—you just don’t know when. The benefir of rolling
is that if the trade works out for a few months in a row, the long call
is paid for and the risk of loss is covered by aggregate profits.

[ we step ourside this best-case theoretical world and consider
what is really happening on a day-to-day basis, we can gain insight
on how to manage this type of rrade when rhings go wrong. Effec-
tively, a long calendar is a typical gamma/theta trade. Negative
gamma hurts. Positive thera helps.

[f we knew which way the stock was poing, we would simply buy
or sell stock ro adjust to get long or shore deleas. Bur unfortunately,
we don't. Qur only ool 15 to hedge by buying or selling stock as
lllﬂlﬁti.ﬂrll.."d ':Ib(]"n-"l_‘ to ﬂ':'ll'.tli.'ll'l out "l-"."l'l'..‘[l gill]l'll'l':i CANSESs tl:'IL' F‘"Ubi'i.ti.ﬂn
delta to get more positive or negative.! The bottom line is that if the
effect of pamma creates unwanted long deleas but the theta/ecamma
is still a desirable position, selling stock flatrens out the dela. If the
effect of gamma creates unwanted short deleas, buying stock flattens
It thE dE‘ITE]-

Trading Volatility Term Structure

Th-l:"l.'E' Ale UT]'I.E‘T TEASOTS f.t_'.l'l' tnu{ing E'r'I.]E'["Id:-I[' !'i]'llrE'r'IdF- hE!‘LjI’.{E!‘L _!__"E'I'il':"l"r'lt*
ing income from thera. If there is skew in the rerm strucrure of vola-
tilicy, which was discussed in Chaprer 3, pages 67-Y0, a calendar
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spread is a way to trade volatility, The tactie s to buy the “cheap”
month and sell the "expensive” month.

SELLING THE FRONT, BUYING THE BACK

If for a particular stock, the February at-the-money calls are trading
at 50 volatility and the May at-the-money calls are trading at 35
volatility, a vol-calendar trader would buy the Mays and sell the
Februarys, Sounds simple, right? The devil is in the derails. We'll
look at an example and then discuss some common pitfalls with val-
trading calendars,

Gieorge has been studying the implied volatility of Research in
Maotion Led. (RIMM). RIMM is a $164.15 stock. George notices
that front-month volarilivy has been higher than thar of the other
months for a couple of weeks. There is nothing in the news to indi-
cate immediate risk of extraordinary movement occurring in this
example.

George sees that he can sell the 22-day July 163 calls at a 45 per-
cent implied volatility and buy the 85-day Seprember 165 calls at a
38 percent implied volatility, George would like to buy the calendar
spread, because he believes the July ATM volatility will drop down
to around 38, where the Seprember is trading. If he puts on this
trade, he will establish the following position:

I
Sell 10 RIMM July 165 calls at 710 45%
Buy 10 RIMM Sep 165 callsat 12.60 38%

MNet debit 5.50

What are George's risks! Because he would be selling the short-
term at-the-money option, negative gamma could be a problem,
The greeks tor this trade, shown in FIGURE 11.8, confirm this. The
negative gamma means each dollar of stock price movement causes
an adverse change of about 0.09 1o delta. The spread’s delra be-
comes shorter when the stock rises and longer when the stock falls.
Because the position’s delta is long 0.369 from the starr, some price
appreciation may be welcomed in the short term. The stock advance
will yield profits but at a diminishing rate, as negative gamma reduces
the delta.
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Figure 11.8 Gresks for BIMM July-September 165 Call Calendar
(22 days until July Expiration, RIMM at 5164.15)

July call 710 } Spread — 5.50
Sep call 12.60 Per contract
Delta +0.369

Gamma -0.088

Theta 10.945

Vega +1.522

Rho +1.357

But just looking ar the net position precks doesn’t eell the whole
story. [t is important to appreciate the face that long calendar spreads
such as this have long vegas. In this case, the vesa is +1.522. Bur
what does this number really mean? This vega figure means that if
implied volarilicy rises or falls in hoth the July and the Septrember
calls by the same amount, the spread makes or loses $152 per vol
poLnt,

George'’s plan, however, is to see the July's volatility decline o
converge with the Seprember’s. He hopes the volatilities of the two
months will move independently of each other. To better gauge his
risk, he needs to look at the vega of each option. With RIMM at
$164.15 the vegas are as tollows:

Vega
=10 RIMM July 50 calls  -1.604
+10 RIMM Sep 50 calls  +3.127

If George is right and July volacility declines 8 points, from 46
to 38, he will make $1,283 ($1.604 times 100 times 8).

There are a couple of things that can go awry. First, instead
of the volatilities converging, they can diverge further. [mplied
volatility is a slave to the whims of the marker. If the July IV
continues to rise while the September IV stays the same, George
loses $160 per vol point.

The second thing that can go wrong is the Seprember implied
volatility declining along with the July IV, This can lead George
into trouble, oo, It depends the extent to which the Seprember
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volatility declines, In this example, the vepga of the Seprember leg is
about twice that of the July leg, That means thar if the July volatil-
ity loses eight points while the Seprember volartility declines four
points, profies from the July calls will be negated by losses from the
September calls. If the Seprember volacdilivy falls even more, the
trade is a loser.

Implied volatility is a common cause of time-spread failure for
marker makers, When implied volatility in the front month rises,
the volatility of the back months sometimes does as well. When this
happens, its often because market makers who sold front-month
options o retail or institutional buyers buy the kack month options
to hedge their short-gamma risk. If the market maker buys enough
back month options, he or she will accumulate positive vega., Bur
when the market sells the front-month volatilicy back to the market
'I'.I'Ii]]'CZI':"'l'“.‘i-.| ['I.'!E I.'fli]C]{ Fl'lﬂ]'l[l'l."i d]'l:'lr.l Loy, ht'l:'rll._l:'i't’ ]TI:-Ir]'Ct"[' mE!kEl’.‘i Tice ][_]['I!;Ef
need the back months for a hedge.

Traders should study historical implied volatility to avoid this pit-
tall. As is always the case with long vega strategies, there is a risk of a
decline in [V, Buying long-term options with implied volatility in the
lower third of the twelve-month IV range helps improve the chances
of success, since the volarility being boughr s historically cheap.

This can be tricky, however. Say yvou look back on a charr of
implied volarilicy for an oprion class and see that over the past six
morths it has ranged berween 20 and 30 but nine months ago it
spiked up to 55. This solitary spike could be just an anomaly result-
ing from an isolated oceurrence. To eliminate the noise from vola-
tility charts, it helps o hlrer the data, News stories from that time
pericd and historical stock chares will usually tell the story of why
volatility spiked. Often it is a onetime event that led to the spike. 1=
it reasonable to include this unique situation when trying to get a
feel for the typical range of implied volatilicy? Usually not. This isa
judgment call thar needs to be made on a case-by-case basis, The
ultimare objecrive of this exercise is o derermine: “ls volatility
cheap or expensive!”

BUYING THE FRONT, SELLING THE BACK

All rrading is based upon the principle of “buy low, sell high"—even
volatility trading. With time spreads, we can do borh at once, but
we are not limired ro selling the front and buying the back. If the IV
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of the front month is low and the back month [V is high, it could be
a wise trade to buy the front and sell the back. Bur selling time
spreads in this manner comes with its own unique set of risks.

First, a short calendar’s greeks are the opposite of those of a long
calendar. This trade has negative theta with positive gamma. A
sideways market hurts this position as negative theta does its dam-
ape. Each day of carrying the position is paid for with time decay,

The shorre calendar s also a short-vega trade. At face value, this
implies that a drop in implied volatilicy leads to profit and thar the
higher the implied volatility sold in the back month, the berrer. As
with buving a calendar, there are some cavears to this logic.

It there is an across-the-board decline in 1V, the net short vega
will lead o a profie. Bur an across-the-board drop in voelatilivy, in
this case, is probably not a realistic expectation. The front
month tends to be more sensitive o volatility. It is a common oc-
currence for the front month o be *cheap” while the back month is
“expensive.”

The wvolarilities of the different months can move independ-
ently, as they can when one buys a time spread. There are a couple
of scenarios that might lead to the back month volatility being
higher than the front month., One is high complacency in the short
term. When the market collectively sells options in expectation of
lackluster rrading, it generally prefers to sell the short-term options.
Why? Higher theta. Because the trade has less time until expiration,
the trade has a shorter period of risk. Because of this, selling pressure
can push down implied volatility in the front-month options more
than in the back, Again, the front month 15 more sensitive to
changes in implied volarility.

Because volatility has peaks and woughs, this can be a smart
time to sell a calendar. The focus here is in seeing the “cheap” front
maonth rise back up to normal levels, nor so much in seeing the “ex-
pensive” back month fall. This rrade is certainly not without risk. If
the market doesn't move, the negative theta of the short calendar
leads to a slow, painful death for calendar sellers.

Another scenario in which the back-month volatility can trade
higher than the front is when the marker expects higher movement
after the expiration of the short-term option but before the expira-
tion of the long-term option. Situations such as the expectation of
Tht“ TE.“T[_'III_I['i[_'I["I 1_'31: F2 ]Ei"n"r'."'nl_]'it, i 'F!'T[_'I{'I_'I_IET announcement, Or some li_'l"[']'ll':"r
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onetime event iJ.li'I"'n-'l."I'l T.]:'H.‘ ri!Eil'J Al l:]l:']'[.‘l.?'rtl.ll'l'i.ti.'.."ﬁ [:U'l' T.]:'H.‘ ['[lii'l.'l:".'.li.'l'. Lt
expect such movement. This strarcey focuses on the back-month
vol coming back down to normal levels, not on the front-month vol
rising. This can be a more speculative situation for a volatility erade,
and more can go wrong.

The biggest volatility risk in selling a time spread is that what
goes up can continue to po up. The volatility disparity here is creared
by hedgers and speculators favoring long-term options, hence pushing
up the volarility, in anricipation of a big future stock move. As the
likely date of the anticipated event deaws near, more buyers can be
attracted to the marker, driving up [V even turther. Realized volarility
can remain low as investors and traders lie in wait. This scenario is
doubly dangerous when volatility rises and the stock doesn’t move, A
tTE!{'I.Er Can ][_'.l!'S-'I'_‘ 0 'I'II':"?_::-'I.I:I."F'E thE‘tE] :-'I.'I'l-d. ]-I'_Tlf'it‘ {n 'I'lE'g:-Itll"n-’E' V.

A DIRECTIONAL AFFROACH

Calendar spreads are often purchased when the outook for the
underlying is neurral. Sell the short-term at-the-money oprion; buy
the long-term at-the-money option; collect theta, But with nega-
tive gamma, these rades are never really neutral. The delta is con-
stantly changing, becoming more positive or negative, It's like a
rubber hand: at times being stretched in either direction but always
demanding a pull back to the strike. When the strike price being
t'['ildl..'ll 15 not ':It-'t]:'ll..""['[ll;'llnl..'"g."l C':I].'L'l"ld':lr Eprﬂ_":'l'llti Can L‘-'L' EtTiltEEjC':'l”.‘!.’
traded as directional plays.

Buving a calendar, whether using calls or puts, where the strike
price is above the current stock price 15 a bullish seravegy. With calls,
the positive delta of the long-term out-of-the-money call will be
gl'li.":i“.'l' l'.]"lElI'l tl'l'L' nug':iti.\-’ﬁ.' IJL".til 'i'l'j'- tl:‘.IL' 5|'1|i'|']'t't‘.‘1'11'f| li"'l.lt-'-l.:l'l..:’tl"l‘."'llflﬂll'l‘_“!.’
call. For puts, the positive delea of the short-term in-the-money pur
will be greater than the negative delta of the long-term in-the-
IMONEey put.

Just the opposite applies if the strike price is below the current
stock price. The negative delta of the short-term in-the-money call
is greater than the positive delea of the long-term in-the-money call,
The negative delta of the long-term out-of-the-money put is greater
than the positive delta of the short-term out-of-the-money put.

When the position starts out with either a positive or negative
delta, movement in the direction of the delra is necessary for the
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trade to be prohrable, Negative pamma is also an important stratepic
consideration. Stock-price movement is needed, but not too much.

Buying calendar spreads is like playing outfield in a baseball
garne. To catch a fly ball, an outhelder must focus on both distance
and timing. He must gauge how far the ball will be hir and how long
it will take to get there. With calendars, the distance is the strike
price—that’s where the stock needs to be—and the time is the
expiration day ol the short month's option: that's when it needs o
be at the target price.

For example, with Wal-Mart {WMT) at $48.50, a reader, Pete,
is looking for a rise to about $50 over the next five or six weeks. Pere
buys the August—-Seprember call calendar. In this example, August

has thirty-nine days until expiration and September has seventy-
:I:-[_'ILlr I;_:IFi'l_ln'!"-.

Sell 10 August 50 calls at  0.60
Buy 10 September 50 calls at 1.10
Met debit 0.50

Exactly what does $0.50 buy Pete! The stock price sitting below
the strike price means a net positive delta. This long time spread
also has positive theta and vega. Gamma is negarive. FIGURE 11.9
shows the specifics.

The delta of this trade, while positive, is relatively small with
3% days lefr until August expiration. [t's not rational to expecr a
quick profit if the stock advances faster than expected. But ulti-
mately, a rise in stock price is the goal. In this example, WMT needs
to rise to 350, and riming is everything. It needs to be at thar price

Figure 11.9  Ten-Lot WMT Aug-Sept 50 Debit Call Calendar
(39 days until Aug Expiration, WHMT at $48.50

Aug call 0.60 } Spread — 0.50
Sep call 1.10 Per contract
Dalta +0.563

Gamma -0.323

Theta +0.030

Vega +0.214

Rheo F0.213
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Figure 11,10  Stock Price Movement and Greeks

$47.00 $47.50 $48.00 548.50 549.00 $49.50

A 0.871 0.816 0.707 0.563 0.5380 0.196
I -0.079 —0.171 —-0.254 -0.323 —0.,374 -0,392
Q] 0.002 0.012 0.021 0.030 0.037 0.042

$50.00 $50.50 $51.00 $51.50 $52.00

A 0.002 | -0187 | -0351 | -0.249 | —0.603
I -0.380 —0.362 —0.308 —0.498 —0.177
€ 0.044 0.043 0.039 0.033 0.026

in thirty-nine days. [n the interim, a move too big and o fast in
either direcrion hurts the trade because of negative gamma. Starting
with WMT at 548,50, deltajeamma problems are worse to the down-
side. FIGURE 11.10 shows the effects of stock price on delra, gamma,
:md ThEt'r'l.

HWMT moves lower, the delta gets more positive, racking up losses
ata higher rate. To add o Pete’s woes, theta becomes less of a beneht as
the stock drifts lower. At $47 a share, theta is about flac. With WMT
trading even lower than $47, the positive theta of the August call is
overshadowed by the negative thera of the Seprember. Theta can
become negative, causing the position to lose value as time passes.

A big move to the upside doesn't help either, It WMT rises just
a bir, the —0.323 gamma only lessens the beneft of the 0.563 delta.
Ellll' ':lI:"':]"r'-L" $5'D, '['Iﬁ.'g':l.l'i".-’L“ AT e I.'Jl_"gi.'[‘.lbi Ly Cause I'I"H_‘ l'.:IL'].til Ly I.'!'C{_'U'[I!L'
increasingly negative. Theta begins to whither away ar higher stock
prices as well.

The place to be is right at $50. The delta is flat and theta s
highest. As long as WMT finds its way up to this price by the third
Friday of August, lite 15 good for Pere.

THE IN-OR-OUT CROWD

Pete could just as well have traded the Aug=Sep 50 put calendar in
this situation. If he'd been bearish, he could have rraded either the
Aug=5ep 45 call spread or the Aug—Sep 45 put spread. Whether
bullish or bearish, as mentioned earlier, the call calendar and the
put calendar both function abourt the same. When deciding which
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to use, the important consideration is that one of them will be in-
the-money and the other will be out-of-the-money. Whether yvou
have an in-the-money spread or an out-of-the-money spread has
potential implications for the success of the rrade.

The bid-ask spreads rtend o be wider for higher-delta, in-
the-money options. Because of this, it can be more expensive to
enter into an ITM calendar. Why! Trading options with wider
markets requires conceding more edge. Take the following options
SETIER!E

Call Bid-Ask Call Theao, Maonth'Strike Put Bid-Ask Put Theo.
3.00-3.20 3.10 May 50 0.90-1.00 0.95

By buying the May 50 calls ar 3.20, a rrader gives up 0.10
of theoretical edge (3.20 is 0.10 higher than the theorerical
value). Buying the put at 1.00 means buyving only 0.05 over
theoretical,

Because a calendar is a rwo-legged spread, the double edge given
up by trading the wider markets of two in-the-money options can
make the out-of-the-money spread a more atrracrive trade. The
155110 I:]'F 'H"i.l'.]li:]' ITII:I['I[L‘tH is CU'['[]FIUUIH].L'E] ‘l."r'l:‘.lli.'"['.l ]'I:'IJ.I.i['.I.g T.]:'lli." EFITL'HL].
Criving up a nickel or a dime each month can add up, especially on
nominally low-priced spreads. It can cur into a high percenrage of
profits,

Eatly assignment can complicate in-the-money calendars made
up of American options, as dividends and interest can come into
play. The short leg of the spread could ger assigned before the expi-
ration dare as traders exercise calls to caprure the dividend. Short
in-the-money puts may get assiened early because of interest.

Although assipnment is an undesirable outcome for mose calen-
dar spread traders, getting assiened on the short leg of the calendar
spread may not necessarily create a significantly different trade. If a
long put calendar, for example, has a shore front-month put that s
so deep in-the-money that it is likely to ger assigned, it is trading
close to a 100 delea. It is effectively a long stock position already.
Afrer assignment, when a long stock position is created, the resule-
ing position is long stock with a deep in-the-money long pur—a

tairly delra-flar position.

)
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DOUBLE CALENDARS
Definition. A double calendar spread is the execution of two
S | I.L'I'ld':ir .‘i-l.'.lrl_“'ﬂ[_l.‘i l'If'.IHT ]'lEi"'.-'C l'l.']C =T ITli'.Iﬂr]'l.‘S N COMmMIMmon I.'JllT ]'l'rl.".-'i_'

two different strike prices.

Example: Sell 1 2YZ February 70 call
Buy 1 XYZ March 70 call
Sell 1 XYZ February 75 call
Buy 1 X¥.Z March 75 call

Double calendars can be traded for many reasons. They can be
vega plays, If there is a volarilivy-time skew, a double calendar is a
way to take a position without concentrating delta or gammafthera
risk at a single strike.

This spread can also be a gammaftheta play. In thar case, there
are two strikes, so there are rwo porential focal points to gravitate to
lin the case of a ]Un;:_; double calendar) or avoid (in the case of a
short double calendar).

Selling the two back-month strikes and buving the front-month
strikes leads to nepative theta and positive pamma. The positive
gamma creates lavorable deltas when the underlying moves, Posi-
tive or negative deltas can be covered by trading the underlying
stock. With positive gamma, profits can be racked up by buving the
underlying to cover short delras and subsequently selling the under-
lying to cover long delras.

Ell]."r’i.I'iE T.hl;.' Wiy I:?Eil:]{FIHUIH'h StTi.I:I:CH II.'['iI'.I E!.'I.I.il'lg l'If'.I.L" 'Fﬁ]'['.lt"[l][]ﬂl'h
strikes creates negative gamma and positive theta, just as in a con-
ventional calendar. Bur the underlying stock has rwo rarget price
points to shoot for at expiration to achieve the maximum payout.

(OMten double calendars are traded as implied-volacility plays. In
thi:ll' il T.]:'ll.." HPTL'H-I.I. 1% S0Merimes ]'L':I'.L‘]"I.'L‘I'.I t As A .‘ST.THHEI.L‘ AW
Strangles are discussed in Chapter 15,

Two courses of action

Although there may be many morivations for rrading a double
calendar, there are only two courses of action: buy it or sell it. While,
for example, the trader’s gpoal may be to capture theta, buying a
double calendar comes with the haggage of the other greeks. Fully
understanding the interrelationship of the greeks is essential to suc-

cess. Option rraders must take a holistic view of their positions.
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example, Minnesora Mining & Manufacturing (MMM) has been
trading in a range between about $85 and $97 per share. The cur-
rent price of MMM is $87.90. Economic data indicate no specific
reasons to anticipate that MMM will deviate from s recent range
over the next month—rthat is, there is nothing in the news, no
carnings anticipated, and the overall market is stable. August
implied wvolatility s higher than Ocwober implied volatilicy by
one volatility point, and October implied volatility is in line with
30-day historical volatility. There are 38 days until August expira-
tion, and 101 days until Ocrober expiration.,

The Aug—Oct 85-90 double calendar can be traded ar the fol-
lowing prices:

Sell 10 MMM August 85 calls at 4.30
Sell 10 MMM August 80 calls at  1.50
Buy 10 MMM October 85 callsat  5.80
Buy 10 MMM October 80 calls at  3.10
Met Debit 3.20

The trade will have a P&(L) diagram similar to FIGURE 11.11.
This figure provides an approximate graphical representation of the
pavoff of this trade. The maximum profits and breakevens are only
estimates based on roday’s volatility, interest, and dividends,
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Figure 11.11  Double Calendar P&(L)

Source: Chart couresy of Foadiey Trding & Imeestmant Tooks fanerey hoadioy,net)
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Figure 11.12  Ten-Lot MMM Aug-Oct 85-80 Double Debit Call Calendar
138 days untll Aug Explration, MMM at 587.90)

—Aug 85 call 4.30
Aug 90 call 1.50 Spraad — 3.20 debit

+ct 85 call .81 Par contract
FOet 90 call .10

Delta 0.043

Garmma —0.468

Theta 0.189

Vega 1.471

Rho 1.568

What is known for certain is that at August expiration, the
maximum loss is 53,200, While its comforring to know that there is
limited loss, losing the entire premium thar was paid for the spread
is an outcome most traders would like to avoid. FIGURE 11.12 pri-
vides an alternative picture of the position that is useful in manag-
ing the rrade on a day-to-day hasis,

These numbers are a good representation of the position’s risk.
Knowing that long calendars and long double calendars have maxi-
mum losses at the expiration of the short-rerm option equal to the
net premiums paid, the max loss in this example is 3.20. Break-even
prices are not relevant to this position because they cannot be
derermined with any certainty. What is imporrant is to ger a feel for
how much movement can hure the position.

Tomake $19 a day in theta, a —0.468 gamma must be accepred.
In the long run, one dollar of movement is irrelevant. In facr, some
maovement is favorable because the ideal point for MMM o be at, at
August expiration is either $85 or $90. S0 while small moves are
acceptahble, big moves are of concern. The nepative gamma is an
illustration of this warming.

The other risk besides direction is vega, A positive 1.471 vega
means the calendar makes or loses abour $147 with each one-point
across-the-board change in implied volatility. Implied volatility is a
risk in all calendar trades. Volatility was one of the criteria studied
when considering this trade. Recall that the August implied volatility
was one point higher than the Ocrober and that the October IV was
in line with the 30-day historical volatility at inception of the rrade.
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Considering the volatility data is part of the due diligence when
considering a calendar or a double calendar. First, the (slightly)
maore expensive options (August) are being sold, and the cheaper
ones are being bought (October). A study of the company reveals
no news to lead one to believe that MMM should move av a higher
realized volatility than it currently is in this example. Therefore, the
front month’s higher [V is not a red flag. Because the volatiliey of
the Ocrober aprion {the month being purchased) is in line with the
historical volatility, the trader could feel that he is paying a reason-
able price for this volariliry.

In the end, the rrade is evaluated on the underlying stock, real-
ized volatility, and implied valatility. The trade should be executed
only after weighing all the available data. Trading is both cercbral
and statistical in nature. It abour gaining a statistically beteer

chance of success by making rational decisions.

Diagonals

Definition. A diagonal spread is an oprion straregy thar involves
buying one oprion and selling another option with a different serike
price and with a difterent expiration date. Diagonals are another
strategy in the time spread family,

[Magonals enable a rtrader to exploit opportunities similar
to those expleoited by a calendar spread, bur because the options in
a diagonal spread have two different strike prices, the trade is more
focused on delta. The name diagonal comes from the fact thar the
spread is a combination of a horizontal spread ( two different months)
and a vertical spread (rwo different serikes).

=ay it's thirry-three days until August expirarion and sixty-eight
days until September expiration. Paychex Inc, (PAYX) 15 trading at
$43.95, PAYX has been in an uptrend, and a trader, John, believes
that it will continue to rise to ar least $45 by August expiration.
The 20-day historical volarility is 228 percent. The September
42.50 calls are offered av a 21.6 implied volatility and the August
45 calls are bid on a 20.2 implied volatility. John executes the fol-
lowing diagonal:

Sell 10 PAYX August 45 callsat D.60
Buy 10 PAY X September 42.50 calls at 2.50
Met Debit  1.890

)
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Figure 11.13  Ten-Lot PAYX Aug-Sep 42.50-45 Debit Diagonal
133 days untll Aug Expiration, PAYX at $43.95)

Aug call 0.60 } Spread = 1.90
Sep call 2.50 Per contract
Dalta +3.198

Gamma —0.535

Theta 0026

Vega +0.197

Rho +0.373

FIGURE 11.12 shows the trade's analytics. From the presented
data, is this a good trade? The answer to this question is contingent
on whether the position John is taking is congruent with his view of
direction and volatilicy and what the market tells him about these
elements.

John is bullish up o August expiration, and the stock in this
example is in an uptrend. Anv rationale for bullishness may come
trom technical or fundamental analysis, but rechnigues for picking
direction, tor the most part, are bevond the scope of this book. Buy-
ing the lower strike in the Seprember option gives this trade a more
positive delra than a straight calendar spread would have. The trad-
er's delta is 3,198, or the equivalent of about 320 shares of PAYX.
This reflects the trader’s directional view.

The volatility is not as easy to decipher. A specific volatility
forecast was not stated above, but there are a few relevant bits of
information thar should be considered, whether or not the trader
has a specihe view on future volatilivy. Fiese, the 20-day historical
valatility is 22.8 percent. That's 1.2 points higher than the Seprember
42.50 call volatility of 21.6 percent. So far, so good. But the August
45 calls are being sold at a 20.2 implied vol. That's 1.4 below the
September calls. Mot so good. [s that a deal breaker!

A good ex-skews

It's important to take skew into consideration. Because the
August calls have a higher strike price than the September calls, it's
logical for them to trade at a lower implied volarility, Is this enough
to justify the possibility of selling the lower volatility? Consider the
fact that the front-month bid-ask spread is 0,10 wide, The August
45s have a 0.049 vega. Thar means the bid-ask is abour rwo vol
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points wide (0.049 times 2 = 0,10}, The midmarker point would be

21.2 percent IV, That's much more in line with the September 1V,
The bottom line is that its favorable to sell higher implied volacil-
ity, but higher-strike vols will almost always be lower. As long as the
volatilities are not grossly out of line, one can make a case that it is
acceptable to sell a slightly cheaper volatility if the option has a
higher strike.

As for other volatility considerations, a diagonal has the rather
unorthodox juxtaposition of positive vega and negative gamma seen
with other time spreads. The reader is looking for a move upward,
but nor a big one. As the stock rises and PAYX moves closer to the
45 strike, the positive delta will shrink and the negative pamma will
increase. In order to continue to enjoy profits as the stock rises, John
may have to buy shares of PAYX to keep his positive delta. The risk
here is that if he buys stock and PAYX rerraces, he may end up
negative scalping stock. In other words, he may sell it back ar a
lower price than he boughr it. Using stock to adjust the delta in a
negative-gamma play can be risky business. Gamma scalping is ad-
dressed further in Chapter 13,

MAKING THE MOST OF YOUR OPTIONS

The rrader from the previous example had a time-spread alternarive
to the diagonal: John could have simply boughr a traditional rime
sprr:ud il thL" 45 Ht'['il'U_‘. RL’CI.[].]. t]:'lilt Cilltl1diir5 rL'i.ll.'] t]:'lll.' MU
reward when they are at the shared strike price at expiration of the
short-term oprion. Why would he choose one over the other!

The diagonal in thar example uses a lower-strike call in the
September spread and therefore has a higher delta, but it costs more.
CGamma, theta, and vega may be slightly lower with the in-the-
money call, depending on how far from the strike price the [TM call
is and how much time until expiration it has. These, however, are
]E.‘"«.‘i rr.-_‘|v;-:1."r1nl_' I'.{IIE.'I:-ETEI'ICE?'E.

Thedeltaofthe Seprember 42.50 callisabout0.71. The September
45 call, however, has only a 0.45 delta. The 0.26 delta difference per
option on the 10-lot means the position delta of the vime spread will
be only abour Q.60 instead of the 3.198 of the diagonal—a big differ-
ence. But the trade-off for lower delta is that the September 45 call
can be bought for 1,20, When vou have a directional opinion, the
diagonal simply offers a higger piece of the pie if you are right.

[
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Double diagonals. A double diagonal spread s the simultane-
ous trading of two diagonal spreads: one call spread and one pur
spread. The distance berween the strikes is the same in borh diago-
nals, and both have the same two expiration months, Usaally, the
two long-term options are more out-of-the-money than the two
shorter-term options. For example

Buy 1 X¥Z May 70 put
Sell 1 XYZ March 75 put
Sell 1 XYZ March 85 call

Buy 1 XY Z May 90 call

Like many option strategies, the double diagonal can be looked
at from a numher of angles. Cerrainly, this is a trade composed of
two diagonal spreads—rthe March-May 70-75 pur and the March-
May 85-90 call. It is also two strangles—buying the May 70-90
strangle and selling the March 75-85 strangle. One insightful way
to look at this spread is as an iron condor in which the purs are
March options and the wings are May options.

Trading a double diagonal like this one, rather than a typically
Pl]ﬁjl"i.ﬂl'l‘l.‘l] Iron l:‘l:l'['ll'.l'i.!]', Ll U'H'-Cl' il j'-L"'ﬂ." ':i-l.]."r":“'l.l'ilgc.‘!i. TI:I.L‘ ﬁr.‘st ill'.l"n-’i'l.'['l*
tage, of course, is theta. Selling short-term options and buyving
long-term options helps the trader reap higher rates of decay. Theta
is the raison d'étre of the iron condor. A second advantage is rolling.
It the underlying asset stays in a range for a long period of time, the
Hh[]rf EtT'-'l'['IgIC CelTh I:IL' II;'I'I.IL"I'.] ['[lli'I'I'I.l'I'.I. Il'FIL"l' I'['I.I:]l_lt]:'l. T]"lL"TL" [T1a%, in s0me
cases, also be volatility-term-structure discrepancies on which to
capiralize.

A trader, Paul, is studyving |PMorgan (| PM). The current stock
price is $49.85. [n this example, |JPM has been rrading in a preeey
tight range over the past few months. Paul believes it will con-
tinue to do so over the nexr month., Paul considers the follow-

ing trade:

Buy 10 September 35 callsat 0.30 —-—- 19% IV
Sell 10 August 52.50 calls at  0.40 =---- 20.5% IV
Sell 10 August 47.50 putsat 050 —--24.4% IV

Buy 10 September 45 puts at  0.45 - 26% IV

Met credit 0.15



{:i:l'.'n.' [1-IJ.':IF ':I[1'IJ. Di.ii,‘.il.'llfl':l] SF"IL'i“l:-i

Figure 11.14  Ten-Lot JPM Aug-Sept 45-45.50-52.50-55 Double
Credit Diagonal
(33 days until Aug Expiration, JPM at $49.85)

—Aug 52,50 call 0.40

—Aug £47.50 put 0.50 Spread = 0.15
+Sep 55 calls 0.30 Fer contract
+Sep 45 puts 0.45

Delta —-0.032

Gamma —0.842

Theta +0.146

Vega +0.183

Rhao —-D.003

Paul considers volatility. In this example, the JPM ATM call,
the August 50 (which is not shown here), is trading at 22.9 percent
implied volatility. This is in line with the 20-day historical volaril-
ity, which is 23 percent. The August implied volatility appears to be
reasonably in line with the Seprember volariliey, after accounting
for verrical skew. The IV of the August 52.50 calls 15 1.5 points
above that of the September 55 calls and the August 47.50 put [V is
1.6 points below the Seprember 45 pur IV, Ir appears that neither
month's volatility is cheap or expensive.

FIGURE 11.14 shows the rade’s Erccl:::-;. The un:al'g.r'ri:::i of this rrade
are similar to those of an iron condor. Immediate direcrional risk is
almost nonexistent, as indicated by the delta. But gamma and thera
are high, even higher than they would be if this were a straight
September iron condor, although not as high as if this were an
August iron condor,

Vepa is positive, Surely, if this were an August or a September
iron condor, vega would be negative, In this example, Paul 5 indif-
ferent as to whether vega is positive or negative because implied
volatility is fairly priced in rerms of historical volatility and rerm
structure, In face, to play it close to the vest, Paul probably wants
the smallest vega possible, in case of an implied-volatility move.
Why take on the risk?

The motivation for Paul’s double diagonal was purely theta, The
volatilities were all in line. And this 1-month spread can’t be rolled.
[f Paul were interested in rolling, he could have purchased longer-
term options, But if he is anticipating a sideways marker for only

)
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the next month and teels thar volatility could pick up afeer that, the
l-month play is the way to go. After August expiration, Paul will
have three choices: sell his Seprembers, hold them, or turn them
into a traditional iron condor by selling the September 47.50s and
52.50s. This depends on whether he is indifferent, expects high
volatility, or expects low volatility,

The Strength of the Calendar

Spreads in the calendar-spread family allow traders o take their
trading to a higher level of sophistication. More basic strategies, like
vertical spreads and wing spreads, provide a practical means for tak-
ing positions in direction, realized volatility, and to some extent
implied volatilivy, Bur because calendar-family spreads invalve two
expiration months, rraders can rake positions in the same marker
variables as with these more basic strategies and also in the volatil-
ity spread berween different expiration months. Calendar-family
spreads are veritable volatility spreads. This is a powerful tool for
aption rraders to have at their disposal.

Chapter Note

. Advanced hedging techniques are discussed in Chapters 12 and 13.
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C hapter 12

Delta-Neutral Trading
Trading Implied Volatility

Mucn oF THE REMAINDER of this book will involve more in-depth
discussions of trading both realized and implied volatility, with a
focus on the harmonious, and somertimes disharmonious, relation-
ship berween the two. Much attention will be given to how implied
volatility rrades in the oprion marker, deseribing situarions in which
volatility mowes are likely to occur and how to trade them.

Direction Neutral versus Direction Indifferent

[n the world of nonlinear trading, there are two possible nondirec-
tional views of the underlyving asser: direction neutral and direction
indifferent. Direction neutral means the trader believes the stock
will not trend either higher or lower. The trader 1s neutral in his or
]"lL"T dSsCssIMCcnt ﬂ'f- T.J:'iL‘ fl.]turc LIiTE.'El'jl]D {:I'F r.]"l.L“ Hssct. Hhi]rt ITOT COTl-
dots, long at-the-money time spreads, and out-of-the-money credit
spreads are examples of direction-neutral strategies. These straregies
g'.."'['lli.'r':l].l‘!.’ I:'].Ei‘l-"l..‘ d'.:'llllE- l:lﬂlﬂ.' Lo ZETl, BL'I:':'ILLEL' U{: I\L'giiti."ﬂ.‘ gillﬂ]ll':i,
movement is the bane of the direction-neutral trade.

Direction indifferent means the trader may desire movement in
the underlying but is indifferent as to whether thar movement is up
or down. Some direction-indifferent trades are almost completely
insulated from direcrional movement, with a focus on interest or
dividends instead. Examples of these types of trades are conversions,
reversals, and boxes, which are described in Chapter 6, as well as
dividend plays, which are described in Chapter 8.
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Crther direction-indifferent strategies are long option strategies
that have positive gamma. In these trades, the focus is on move-
ment, but the direction of that movement is irrelevant. These are
plays that are bullish on realized volatility, Yer other direction-
indifferent strategies are voladility plays from the perspective of
implied volatility. These are trades in which the trader’s intent is to
take a bullish or bearish position in implied volatiliey.

Delta Neutral

To be reuly direction neutral or direcrion indifferent means to have
a delta equal to zero, In other words, there are no immediate gains if
the underlying moves incrementally higher or lower. This zero-delta
method of rrading is called delva-neutral trading.

A delta-neurral position can be created from any option posi-
tion simply by trading stock to flarren our the delta. A very basic
example of a delta-neurral trade is a long at-the-money call with
shorr stock.

Consider a trade in which we buy 20 at-the-money calls thar
have a 50 delta and sell stock on a delta-neutral ratio,

Buy 20 50-delta calls ----——----—----- (long 1,000 deltas)
Short 1,000 shares -=--=======----= [short 1,000 dealtas)}

In this position, we are long 1,000 deltas from the calls (20 times
53] and short 1,000 delras from the shorr sale of stock. The net delta
of the position is zero. Therefore, the immediate directional expo-
sure has been eliminated from the trade. Bur, intuitively, there are
ather apportunities for profit or loss with this rrade.

The addition of short stock to the calls will affect only the delta,
not the other greeks, The long calls have positive gamma, negative
thera, and positive vega. FIGURE 12.1 is a simplified representation of
the greeks for this trade.

With delta not an immediate concern, the focus here is on
gamma, theta, and vega. The +1.15 vega indicates that each one-
point change in implied volatility makes or loses $115 for this trade.
Yer there is more to the volatilivy story, Each day thav passes costs
the trader $50 in time decay. Holding the position for an extended
period of rime can produce a loser even if implied volarilicy rises.
Gamma is potentially connected to the success of this trade, too. If



Delea-Meurral Trading: Trading Implied Volatilivy

Figure 12.1  Twenty-Lot Delta-Meutral Long Call

Long 20 ATM calls
Short 1,000 shares

Delta 0

Gamma +2.80
Theta 0.50
Vaga +1.15

the underlying moves in either direction, profit from deleas created
by positive gamma may offser the losses from theta. In fact, a big
enough move in either direction can produce a profitable trade,
regardless of what happens o implied volatilivy.

Imagine, for a moment, that this trade is held until expiration.
[f the stock is below the strike price ar this point, the calls expire,
The resulting position is shore 1,000 shares of stock. If the stock is
above the sirike price at expiration, the calls can be exercised,
creating 2,000 shares of long stock. Because the trade is already
short 1,000 shares, the resulting ner position is long 1,000 shares
(2,000 minus 1,000} Clearly, the more the underlying stock moves
in either direction the grearer the proht potential. The underlying
has to move far enough above or below the strike price to allow the
bheneheial gains from buying or selling stock to cover the option
premium lost from time decay. If the trade is held until expiration,
the underlying needs to move far enough to cover the entire pre-
mium !'i-l.'.lL"I'lt LI l'hL' L'q'll.]!i.

The solid lines forming a V' in FIGURE 12.2 conceptually illus-
trate the profit ar loss for this delta-neutral long call ar expiration.

EIL'I:':'ILLEL‘ l.:lf'- EInIma, =me dﬁ.’lt':ibi "F'l."i.l]. L""L‘ Crli.'i.lt'..'d h'!r' MOvement ".!‘:I'-
the underlying before expiration. Gamma may lead to this being a
profitable trade in the short term, depending on time and what
happens with implied volatility, The dotted line illustrates the profie
or loss of this trade ar the point in time when the trade is estab-
lished. Because the options may still have time value at this point—
depending on how far from the strike price the stock is rading—rthe
value of the position, as a whole, is higher than it will be if the calls
are trading at parity at expiration. Regardless, the plan is for the
stock to make a move in either direction. The bigger the move and
the faster it happens, the berter,

)
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Figure 12.2 Profit-Loss Diagram for Delta-Neutral Long-Call Trade

WHY TRADE DELTA NEUTRAL?

A few years ago, | was teaching a class on option trading. Before the
seminar began, | was talking with one of the students in attendance,
I 'rI!'E-I.'f.'t'd ]'l'l]TI. ‘l.'r'l.']E”_' I.']E I'i[_J'F'E[_l Tt lE‘i]T]'l in TI.'iE C]:-'I."i:"i.. HE‘ 5:-Ii[_| 1_'|'I'rl1_' ]'I.E WS
really inrerested in learning how to trade delra neurral. When | asked
him why he was interested in that specific area of trading, he replied,
“I hear that'’s where all the big money is made!”

This observarion, right or wrong, probably stems from the face
that in the past most of the trading in this esoteric discipline has
I.'H:L“'l-.l L':'{L“'L'l"l:{i h‘r’ Pr[]&fﬁ.‘ijl]nﬂl l'l."rldll_'r.‘i. TJ:'I.CFL" ATE Wi pTi.['[]Ei]"'l.’ T
sons why the pros have dominated this strategy: high commissions
and high margin requirements for rerail craders. Recently, these two
Teas0ns ]:'lll.".-"i.' ll].]. I.'J'th li."'n-’-ilF"'l:]r':'lt'.."ll_:l.

First, the ultracompetitive world of online brokers has driven
commissions for retail rraders down to, in some cases, what some
market makers pay. Second, the oppressive margin requirements
that retail oprion traders were subjected to until 2007 have given
way to portfolio margining.

PORTFOLIO MARGINING

Customer portfolio margining is a method of calculating customer
margin in which the margin requirement is based on the “up and
down risk™ of the portfalio, Before the advent of portfolio margining,
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retail traders were subject to strategy-based margining, also called
Beg. T matgining, which in many cases required a signihcantly higher
amount of capital to carry a position than portfolio margining does.

With portfolio margining, highly correlated securities can be
offset against each other for purposes of calculating margin. For ex-
ample, SPX options and SPY options—hboth option classes based on
the Srandard & Poor’s 500 Index—can be considered rogether in the
margin calculation. A bearish position in one and a bullish position
in the other may partially offset the overall risk of the portfolio and
theretore can help w reduce the overall margin requirement.

With porttolio margining, many strategies are margined in such
a way that, from the point of view of this author, they are subject to
a much more logical means of risk assessment. Strategy-based mar-
gining required traders of some strategies, like a protective put, to

deposit significantly more capital than one could possibly lose by
holding the position. The old rules require a minimum margin of
50 percent of the stock’s value and up to 100 percent of the put
premium. A portfolio-margined prorecrive put may require only a
fraction of whar it would with strategy-based margining.

Even though Reg. T margining is antiquated and sometimes un-
reasonable, many traders must still abide by these constraines. Not
all traders meer the eligibility requirements to qualify for portfolio-
hased margining. There 15 a minimum account balance for rerail
traders to be eligible for this treatment. A broker may also require
other criteria to be met for the trader to henehr from the new rules.
Ultimately portfolio margining allows rerail traders to be margined
similarly ro professional traders.

There are some rraders, both professional and otherwise, who in-
deed have made “big money,” as the student in my elass said, trading
delta neurral. But, to be sure, there are successful and unsuccesstul
traders in many areas of trading. The real motivation for trading delea
neutral is to take a position in volatility, both implied and realized.

Trading Implied Volatility

With a typical oprion, the sensitivity of delta overshadows that of vega.
To try and profit from a rise or fall in implied volatility, one has to trade
delea neutral to eliminate immediatre directional sensitiviry. There are
many strategies thar can be wraded as delta-neurral implied-volacilicy
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strategies simply by adding stock. Throughout this chapter, | will con-
tinue using a single option leg with stock, since it provides a simple yer
pracrical example. It's important o note that delta-neurral trading
does not refer vo a specihe strategy; it refers to the fact that the vader
is indifferent to direction. Direction isn't being traded, volatilivy is.

Volatility trading is fundamentally different from other types of
trading. While stocks can rise to infinity or decline to zero, volatility
can't. lmplied volatility, in some situations, can rise to lofry levels of
100, 200, or even higher. But in the long-run, these high levels are
not sustainable for most stocks. Furthermore, an implied volatility
of zero means that the oprions have no extrinsic value at all. Now
t]'l:-lt we ]'li]‘l.-'l'r_‘ E!‘lt'rll.'f'l.i..‘i-ht‘d [I'Iq'-'l'[' thE '[']'l'l'lf‘?'ih[_'l]l'.{!é- 1._'.IF "n-"li_'l'l.':'i‘['ilj["}’ dre not as
high as inhnity and not as low as zero, where exactly are they! The
limits to how high or low implied volatility can 2o are not lines in
the sand. Thev are more like rides that ebb and flow, but normally
come up only so far onto the beach.

The vaolatility of an individual stock tends to trade within a range
that can be unique to thar particular stock. This can be abserved by
studying a chart of recent volacility. When implied volarility devi-
ates from the range, it is typical for it to return to the range. This is
called reversion to the mean, which was discussed in Chaprer 3,
page 64. Implied volatility can ger stretched in either direcrion like
FS| rllhl.',ll_"T I.',l'rl'l'l[_l ].'llll' T]'lL‘l'l ti_‘l'ld."i ti ST I.'T:'il:l{ toIrs I;'I'Ti.gi.l'lq"ll. Hh'rlpli:.

TI:'ILTL' ure 11']':“'1'!." EKll'[I][."'I.L‘E l;]"- situations "l.’r'l:'lL']'L' reversion o tI:':IL'
mean enters into rrading. In some, volarility temporarily dips below
the rypical range, and in some, it rises beyond the recent range. One
of the most common examples is the rush and the crush.

THE RUSH AND THE CRUSH

In this situation, volatility rises before and falls after a widely
anticipated news announcement of earnings, for instance, or of a Food
and Drug Administration approval. In this situation, option buvers
rush in and bid up implied volatility, The more uncertainty—the
more demand for insurance—the higher vol rises. When the event
finally occurs and the move rakes place or doesn'r, volatility gers
crushed. The crush occurs when volatiliry falls very sharply—some-
times 10 points, 20 points, or more—in minutes. Traders with large
vega positions appreciate the appropriateness of the rerm erush all roo
well, Volatilivy traders also affectionately refer ro this sudden drop in
implied volatility by saying thar volatilicy has corten “whacked.”
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[n order to have a feel for whether implied volatilivy is high or
low for a particular stock, you need o know where it’s been, [ts
helpful to have an idea of where realized volatility is and has been,
too. To be sure, one analysis cannot be entirely separate from the
other. Studying both implied and realized volatility and how they
relate is essential to seeing the big picture.

THE INERTIA OF VOLATILITY

Sir Isaac Newton said that an object in motion rends to stay in mo-
tion unless acted upon by another force. Volatility acrs much the
same way, Most stocks tend ro trade with a certain measurable
amount of daily price fluctuations. This can be observed by looking
at the stock’s realized volavilivy, If there is no ourside force—some
pivotal event that fundamentally changes how the stock is likely o
].'lEI.'I':I"n-’E‘—I;'I']'lI':" "p"!."(_'ll._lli,i E‘KFIE'EL' ThE HI'I:'II:I.'C FER] I:[_]['ITi.TII._II:" [r;uling 'l.:'l-"il']'l. TI'IE‘
same level of daily price movement. This means implied volatilicy
(the market’s expectation of future stock volarility} should be the
same as realized volatility (the caleulared past stock volarilicy).

But just as in physics, it seems there is always some friction affecring
the course of whart is in motion. Corporare earnings, Federal Reserve
Board reports, apathy, lulls in the market, armed conflicrs, holidays,
rumors, and rakeovers, among other marker happenings all provide a
catalyst for volarility changes. Divergences of realized and implied vol-

atility, then, are commonplace. These diverpences can create tradable
conditions, some of which are more easily exploited than others.

-I_I:'I j:l.l-.ll'.l FI'LL'EC I]FIH:ITt'l]I'li.til..":'i, ¥l t'l."d{].L‘]' st Cl]'[‘.H.].'I.H_'l' il Sl'lld'!r’ 1.]{:
volatility, Volatility charts can help a trader visualize the big picrure.
This historical informarion offers a comparison of whar is happening
now in volatility with what has happened in the past. The following
examples use a volatility chart to show how two different traders
might have traded the rush and crush of an earnings report.

VOLATILITY SELLING
Susie Seller studies semiconductor stocks. FIGURE 12.3 shows the
volarilities of a $30 chip stack. The circled area shows what hap-
pened before and afrer second-quarter earnings were reported in
July. The black line is the implied volatility and the gray is the
30-day historical.

In mid-July, Susie did some digging to learn that earnings were
to be announced on July 24 after the close. She was careful ro
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Figure 12.3 Chip Stock Volatility Before and After Earnings Reports

Sowce; Ghart courtesy of Valabliy.com

ohserve the classic rush and crush that occurred to varying degrees
EiTUI._l'l'ILl '_']'llf ]:-I.‘i-[ ['hrEE [=E N ing.‘s ANnOuncements, n [:‘-.]'Ett_:lhET,_]ﬂnLlﬂrf,
and April. In each case, implied volatilicy hirmed up before earn-
ings only to ger crushed after the report. In mid-to-late July, she
watched as implied volatility elimbed to the mid 30s (the rush) just
betore earnings. As the stock lay in wait for the report, trading
came to a proverbial screeching halr, sending realized volarility
lower, to about 13 percent. Susie waited for the end of the day just
before the report to make her move, Before the closing bell, the
stock was ar 350, Susie sold 20 1-month 50-srrike calls ar 2,10 (a 35
volatility) and bought 1,100 shares of the underlving stock at $50
to become delta neutral.

FIGURE 12.4 shows Susie’s position. Her delta was just about flat,
The delta tor the 50 calls was 0.54 per contract. Selling a 20-lot cre-
ates 10.80 short deltas for her overall position. After buying 1,100
shares, she was left long 0.20 delras, about the equivalent of being
long 20 shares. Where did her risk lie? Her biggest concern was
negative gamma. Without even seeing a chart of the stock’s price,
we can see from the volatility chare that this stock can have big
moves on earnings. In Ocrober, earnings caused a more-than-ten-
point jump in realized volatility, to its highest level during the vear



Delea-Meurral Trading: Trading Implied Volatilivy

Figure 12.4 Delta-Neutral Short ATM Call, Long Stock Position
11 month until explration, Stock $50)

Short X & 20 50 calls 2.10
Long X @ 1,100 shrs 50

Per Contract Position

Dealta —0.540 +0.20
Gamma 0.080 1.60
Theta +0L0375 +0.75
Vega —0.0575 —-1.15

shown. Whether the stock rose or fell is irrelevane. Either event
means risk for a premium seller.

The positive thets looks good on the surface, bur in fact, theta
provided Susie with no significant benehr. Her plan was “in and out
and nobody gets hurt.” She gor into the rrade right before the earn-
ings announcement and out as soon as implied volatility dropped
off. [deally, she'd like ro hold these types of trades for less than a day.
The true prize is vega.

Susie was looking for about a ten-point drop in implied volaril-
iy, which this option class had following the Ocrober and January
earnings repores. April had a big drop in IV, as well, of abour eight
or nine points. Ultimarely, what Susie is looking for is reversion to
the mean.

She gauges the normal level of volarility by observing where it
is betore and after the surges caused by earnings. From eatrly Novem-
ber to mid- to lare-December, the stock’s implied volatilicy hounced
around the 25 percent level. In the month of February, the [V was
around 25, After the drop-off following April earnings and through
much of May, the IV was closer to 20 percent. In June, [V was just
above 25. Susie surmised from this chart that when no earnings
event is pending, this stock’s options typically trade ar about a 25 per-
cent implied volatility. Therefore, anticipating a ten-point decline
from 35 was reasonable, given the information available. If Susie
gets it right, she stands to make 51,150 from vega (10 points times
1.15 vegas times 100).

As we can see from the right side of the volatility chart in Fig-
ure 12,3, Susie did ger i righe, IV collapsed the next morning by
just more than ten points. But she didn't make $1,150; she made
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Figure 12.5 Profit Breakdown of Delia-MNeutral Trade

Calls
Sell20 @210

Buy 20 @ 2.80
20 = (0.70) = (31,400

Stock
Buy 1,100 @ $50
Sell 1,100 @ $52
1,100 x § 2 = $2,200

Position
P&IL) 5 800

less, Why! Realized volatility (gamma). The jump in realized vola-
tility shown on the graph is a function of the fact that the stock
rallied $2 the day after earnings. Negative pamma contributed to
negative deltas in the face of a rallying marker. This negative delta
attected some of Susie’s potential vega profts.

So what was Susie'’s proat! On this trade she made $800. The
next morning at the open, she bought back the 50-strike calls ar
280 (25 1V) and sold the stock ar $52. To compute her actual profit,
HhC C['II'I.'[['.IE]]'L'C,] l'hﬁ_' FITi.'EL'."i []{: l'l'.lli: ?E-FITL‘E“,] ‘l.'r'hi_'l'l. E:I'lI.'L"I'i.'l':IL’I l'l'lL‘ l'r'rl[_l.-L'“ 'l.:'l.'"il'l.']
the prices of the spread when exiting. FIGURE 12.5 shows the hreak-
l;_][_]".’:-’l'l l:_'li'. l']'llf tT:-'I[_lE'.

J"j'nf-l'l_“"l' C].I;'I'!'Si.I'I.g thL" I:r:u]L', Hllﬁjﬁf L:l“.""l-'r' f-";:l]' SUre "'.’r'l.-.l':lt EhL‘ ['['l':l.l'.:IE_'
or lost. Bur there are many times when a trader will hold a dela-
neutral position for an exrended period of time. If Susie hadn't
ClETEEIJ hCT l'.r':I'IJ.L‘, 511‘_‘ ‘l"r'li.'I'L'I].IJ I:':I.':'I‘l."L‘ li.:ll.:ll.'i'.L'll.:l it I:':I.L'T I'['li.lrk:i by s¢@ hc.'r
P&(L) at thar point in time. Marks are the prices at which the secu-
rities are trading in the acrual market, either in real time or ar end of
day. With most online brokers' trading platforms or options-trrading
software, real-time prices are updated dynamically and always at
their ingertips. The profit or loss is, then, caleulated automartically
by comparing the actual prices of the opening transacrion with the
current marks.

What Susie will wanr to know is why she made $800. Why not
more! Why nor less, tor that matter! When trading delta neutral,
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Figure 12.6 Profit Breakdown by Greek

Delta: 0,20 = 2 0.40
Gamma: (180 = 2) = 2+ 2 3.20
Theta: = 075
Vega: 1.15 % —-10 11.50
Total Pa(L): +9.45, or 5845

especially with more complex trades involving multiple legs, a man-
ual computation of each leg of the spread can be tedious, And to be
sure, just looking at the profiv or loss on each leg doesn’t provide an
explanation.

Susie can see where her profits or losses came from by consider-
ing the profit or loss for each influence conrributing o the oprion’s
value. FIGURE 12.6 shows the breakdown.

Delta. Susie started out long 0.20 deltas. A $2 rise in the stock
price yielded a $40 prohr atrributable o thar inicial delea.

Gamma. As the stock rose, the negative delta of the position
increased as a result of negative gamma. The delta of the stock re-
mained the same, but the negative delta of the 50 call grew by the
amount of the gamma. Deriving an exace P&(L) arrriburable o
camma is difficult because gamma is a dynamic merric: as the stock
price changes, so can the gamma. This calcularion assumes thart
EELITITT1A TeTIins Constant. T]"I.L'TL":I'-I;'I'TL'.I tl:'!ll." ERATTIITLA C':lll:l.ll.q'lti.{!'['l hl:rl_“'
provides only an estimarte.

The initial position gamma of —1.6 means the delta decreases
by 3.2 with a $2 rise in the stock {—1.60 times the $2 rise in the
stock price). Susie, then, would multiply —3.2 by $2 to find the loss
on —3.2 deltas over a 32 rise. But she wasn't short 3.2 deltas for the
whole $2. She started out with zero deltas attributable to gamma
and ended up being 3.2 shorter from gamma over that $2 move.
-r]'l-l'f'I.'I':"‘I.:l;_'!I'I'E1 iFEhE AEELITTES ]'IE[' ﬂEg:-'l['i"u?E' IL:I_E]TE! 'FT(_'I‘]'I'[ AT Srew HTEE!I’.{-’
ily from O ro —3.2, she can estimate her average delea loss over that
move by dividing by 2.

Theta. Susie held this trade one day. Her total theta contrib-
uted 0.75 or 375 o her position.
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Vega. Vepa is where Susie made her money on this trade. She
was able to buy her call back ten implied volarility points lower,
The micial position vega was —1.15. Multiplying —1.15 times the
negative 10-point crush of volatility yields a vega profit of $1,150.

CONCLUSIONS

Studving her position's P&{L) by observing what happened in her
grecks provides Susie with an alternate—and in some ways, better
method to evaluate her trade. The focus of this delta-neutral trade

is less on the price ar which Susie can buy the calls back o close the
position than on the volavility level ar which she can buy them
back, weighed apgainst the P&(L) from her other risks. Analyzing
her position this way gives her much more information than just
comparing opening and closing prices. Nor only does she ger a good
EHti.m:-'lI't' l:'I'f-I'IL'I".i'l." m'l_]EI'I !'S-If']t' I.TIH[JE' 0or ]HHI’, hLIl’ ."'-]'llf‘ Ll l_]l'ldEr.‘!'-T':il'ld ‘l.'r'h"r’
as well.

THE IMPRECISION OF ESTIMATION

It is important to notice that the P&(L) tound by adding up the
P&(L)'s from the greeks is slightly different from the actual
P& (LY. There are a couple of reasons for this, Firse, the change in
delra resulting from gamma is only an estimare, because gamma
changes as the stock price changes. For small moves in the under-
lying, the gamma change is less significant, but for larger moves,
the rate of change of the gamma can be higger, and it can be non-
linear. For example, as an option moves from being at-the-money
to being out-of-the-money, its gamma decreases. But as the op-
tion becomes more out-of-the-money, its pamma decreases at a
slower rate.

Another reason that the P&(L) from the greeks is different from
the acrual P&I(L) is that the greeks are derived from the option-
pricing model and are therefore theoretical values and do nor in-
clude slippage.

Furthermore, the volatility input in this example is rounded
a bit for simplicity. For example, a volatiliey of 25 acrually yielded
a theorevical value of 2.796, while the call was boughr ar 2.580.
Because some options trade at minimum price increments of a
nickel, and none trade in fractions of a penny, IV 15 often
rounded.
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Caveat Venditor

Reversion to the mean holds the promise of profit in this trade, but
Susie also knows that this strategy does not come without risks of loss.
The mean to which volatility is expected to revert is not a constant.
This benchmark can and does change. In this example, if the company
had an unexpecredly rerrible quarter, the stock could plunge sharply. In
some cases, this would cause implied volatility to ind a new, higher
level ar which to reside. If thar had happened here, the rrade could
have been a big loser. Gamma and vega could both have wreaked
havoe. In trading, there is no sure thing, no matter what the chare looks

like. Remember: every ship on the botrom of the ocean has a chart!

VOLATILITY BUYING
This same earnings event could have been plaved entirely difter-
ently. A different trader, Bobby Buver, studied the same volatilicy
chart as Susie. It is shown again here as FIGURE 12.7. Bohby also
thought there would be a rush and erush of implied volatility, but he
decided to take a different approach.

About an hour betore the elose of business on July 21, just three
days before carnings announcements, Bobby saw that he could buy

4% - . Buy 20 ATM calls A-neutral

20% |-

150 | — Implied volatility
— J0-day histarical

105 L L | 1 I I 1 I I L I I
Aug Sep Ccet Movw Dec Jan Feb Mar Apr May Jon Jul

T T ‘ T

Eamings Eamnings Earmings Eamings

Figure 12.7 Chip Stock Volatility Before and After Earnings Reports

Source: Charl couresy of odatiligoom
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Figure 12.8 Delia-Neutral Long Call, Short Stock Position
(33 days until expiration, Stock $49.70)

Long 20 50 calls 1.75
Short 1,000 shrs 49.70

Per Contract Position

Delta +0.510 F0.20
Gamma +0.090 +1.80
Theta —0.0327 — .64
Vega +0.060 +1.20

volatilivy ar 30 percent. In Bobby's opinion, volatility seemed cheap
with earnings so close. He believed that implied volatility could rise
at least five points over the next three days. Note thar we have the
benefir of 20/20 hindsight in the example.

Near the end of the trading day, the stock was at $49.70. Bobby
bought 20 33-day 50-strike calls av 1.75 (30 volatility) and sold
shorr 1,000 shares of the underlying stock ar 549,70 to become delta
neutral. FIGURE 12.8 shows Bobby's position.

With the stock ar $349.70, the calls had +0.51 delwa per con-
tract, or +10.2 for the 20-lot. The short sale of 1,000 shares gor
Elﬂl.'ll.',l"i." S I:I.[].‘SC Cia E]C]l’i:l"]'l‘l_‘l_"ri:ll. ] I.'.ll:‘.'."il'iil.'f'l.t “-'il'lf'.lﬂLll' l'r'rlding fl1h -I.]dl;,]
lot in the stock. The ner position delta was +0.20, or about the
equivalent of being long 20 shares of stock. Bobby's objective in this
case is to profit from an increase in implied volatility leading up to
earnings.

While Susie was looking for reversion to the mean, Bobby hoped
for a further divergence, For Bobby, positive pamma looked like a
good thing on the surface. However, his plan was to close the posi-
tion j'l]hiT. hL‘{:l'.‘.'TL' CEiTniIlgﬁ Were re I.Cl:i.‘iﬁ:ii—bfﬁ}]'t I.'I.']L' ".-'[]] Cl"l].‘!i]:'l i:ll'll'.]
before the potential stock-price move, With realized volatilivy
already starting to drop off at the time the trade was put on, gamma
offered little promise of gain.

A fare would have ir, implied volatiliey did indeed increase. Ax
the end of the day before the July earnings report, IV was rrading
at 35 percent. Bobby closed his trade by selling his 20-lor of the
50 calls ac 2,10 and buying his 1,000 shares of stock back ar 550,
FIGURE 12.9 shows the P&(L) for each leg of the spread.
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Figure 12.9 Profit Breakdown

Calls
Buy 20 @ 1.75
Sell 20 @ 2.10

20 % 0.35 700

Stock
Sall 1,000 € %49.70
Buy 1,000 @ $50.00
1,000 % $(0.30) ~ ($300)

Position
PE(L) $400

The calls earned Bobby a total of 3700, while the stock lost
5300, Of course, with this type of rrade, it is not relevant which leg
was 1 winner and which o loser. All thar matters is the bottom line.
The net P& (L) on the trade was a gain of $400. The gain in this case
was mostly a product of implied volatilicy's rising, FIGURE 12,10 shows
the P&(L) per greek.

Delta. The position began long 0.20 delras. The 0.30-point rise
earned Bobhy a 0.06 point gain in delta per contracr.

Gamma. Bobby had an initial gamma of positive 1.8, We will
use 1.8 for estimaring the P&(L) in this example, assuming gamma
remained constant. A 0.30 rise in the stock price mulriplied by the
1.8 gamma means that with the stock at $30, Bobby was long an
additional 0.54 deltas. We can estimate thar over the course of the
(.30 rise in the stock price, Bobby was long an average of 0.27 (0.54
divided by 2). His P&(L) due to gamma, therefore, is a gain of about
(.08 (0.27 times 0.30).

Figure 12,10 Profit Breakdown by Greek

Dalta: 0.20 = 0.30 = 0.06
Gamma; (1.8 = 0.30) = 0,30 - 2= 0.08
Theta: 0.64 x 3 =182
Vaga: 120 5= &.00

Total P&(L): +4.22, or 3422
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Theta. Bobby held this trade for three days, His toral theta cost
him 1.92 or $192.

Vega. The biggest contribution to Bobby's profit on this trade
was made by the spike in implied volatilivy. He bought 30 volatility
and sold 35 volatility. His 1.20 position vega earned him 6.00,
or 3600,

CONCLUSIONS

The $422 profit is not exact, but the greeks provide a good estimate
of the hows and the whys behind it Whether they are used for fore-
casting profits or for doing a postmortem evaluation of a trade, con-
sulting the greeks offers information unavailable by just loaking at
the transaction prices.

By thinking about all these individual pricing components, a
trmler T mﬂke I'Jt"["l_'t"'l' L{ECiHil:'.lTl.‘i. Fli'.lT l:"'.'{':lmr.lllf, k| I.'f'[_'ll._ll' LW "u-"'.?EEl':H ET-
lier, Bobby could have bought an implied volarility level closer to
26 percent. Being conscious of his theta, however, he decided to
wait. The $64-a-day rthera would have cost him $896 over tourteen
days. That’s much more that the $480 he could have made by buy-
ing volatility four points lower with his 1.20 vega.

Risks of the Trade

Like Susie's trade, Bobby's play was not withourt risk. Cerrainly
theta was a concern, but in addition to that was the possibility that
implied volatility might not have plaved out as he planned. Firse, [V
might not have risen enough to cover three days’ worth of theta. It
needed to rise, in this case, abour 1.6 volatility poines for the 1.20
vega to cover the 1.97 theta loss. It might even have dropped. An
EE]T]iET-’ThHﬂ-‘EHPEEtEd Announcement [I'I:-'II' T]'lE E':-'I'I'n'i'l'lf_::!": 'I'I.Lll'l"lh".‘."['!":
were right on target could have spoiled Bobby's trade. Or the market
simply might not have reacted as expected; volatility might not
have risen at all, or might have fallen. Remember, implied volarility
is a function of the market. [t does not always react as one thinks i
should.



Chapotrert 13

Delta-Neutral Trading
Trading Realized Volatility

S0 FAR, we've discussed many option strategies in which realized
volatility is an important component of the trade. And while the
management ol these positions has been the focus of much of the
discussion, the ultimare gain or loss for many of these strategies has
been from movement in a single direction. For example, with a long
call, the higher the stock rallies the better.

But increases or decreases in realized volartility do not necessar-
ily have an exclusive relationship with direction. Recall thar real-
ized volatility is the annualized standard deviation of daily price
movements. Take two similarly-priced stocks thar have had a nert
price change of zero over a one-month period. Stock A had small
daily price changes during that period, rising $0.10 one day and
falling $0.10 the next. Stock B went up or down by $5 each day for
a month. [n this rather extreme example, Stock B was much more
volatile than Stock A, regardless of the fact that the net price change
:F[_'If ['I'I-I"." PETil_TIL{ 'FE_'I'T .l'lli_'.lth 5tLﬁC1{H WS ZET0.

A stock’s volarility

either high or low volatility—can be capi-
talized on by trading options delta neutral. Simply put, traders buy
options delta neatral when they believe a stock will have more
movement and sell options delta-neutral when they believe a stock
will move less.

Drelta-neutral option sellers profit from low volariliey through
thera. Every day thar passes in which the loss from deltafeamma
movement is less than the gain from theta is a winning day. Traders
can adjust their deltas by hedging. Delta-neutral option buyers

[

=]



-

=

43

Violatilivy

exploit volatility opportunities through a trading technique called
gamma scalping.

Gamma Scalping

Intraday trading is seldom entirely in one direction. A stock may
close higher or lower, even sharply higher or lower, on the day, but
during the day there is usually not a steady incremental rise or fall
in the stock price. A wypical intraday stock chart has peaks and
troughs all day long. Delta-neutral traders who have gamma don't
remain delea neutral as the underlying price changes, which inevi-
tably it will. Delra-neurral rrading is kind of a misnomer.

In fact, it is gamma trading in which delta-neutral traders en-
gage. For long-gamma traders, the position delta gets more positive
as the underlying moves higher and more negative as the underlying
moves lower. An upward move in the underlying increases positive
deltas, resulting in exponentially increasing profits. But if the un-
derlying price begins to retrace downward, the gain from deltas can
be erased as quickly as it was racked up.

To lock in delra gains, a trader can adjust the position to delta
neutral again by selling short stock o cover long deltas. If the stock
price declines after this adjustment, losses are currailed thanks to
the short stock. In fact, the delta will become negarive as the under-
lying price talls, leading to growing profies. To lock in prohrs again,
t]:'lll_' tIEiL:lL'r b‘LI'!.-'ti Etﬂ'l:k Lo cover E.I']_I;}It 'IJ.L‘I.ti.lti Loy once llgili.l'l ]'JL'EU'I.II:IL'
delta neurral.

TI:'IL' net L"FFL"L't i5 a !'il'UL']'.C '."iL'q'lI.F'. P[]!‘i-jr.i.‘l.-'ll_' AITHR I &l SRR LESES T.hll.' l'.IL"].r.':I*
neutral trader to sell stock when the price rises and buy when the
stock falls. This adds up to a true, realized proht. So positive gamma
is a money-making machine, right? Not so fast. As in any business,
the profits must be grear enough to cover expenses. Thera s the
daily cost of running this gpmma-scalping business.

For example, a trader, Harry, notices thar the intraday price
swings in a particular stock have been increasing. He rakes a
bullish position in realized volatility by buying 20 of the 40-strike
calls, which have a 50 delea, and selling stock on a delta-neutral
ratio.

Buy 20 40-strike calls (50 delta) -----—------- (long 1,000 deltas)
Short 1,000 shares at $40 --—=--meecemmemeees (short 1,000 deltas)
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Figure 13.1  Greeks for 20-Lot Delta-Meutral Long Call

(Gamma vs. Theta)

Long 20 40-strike calls
Shart 1,000 shares at $40

Delta 1]

Gamma +2.80
Theta =0.50
Vega F1.15

The immediate delta of this rrade is flar, bur as the stock moves
up or down, that will change, presenting gamma-scalping opportu-
nities. Gamma scalping is the objective here. The position greeks in
FIGURE 13.1 show the relationship of the two forces involved in this
trade: gamma and thera,

The relationship of pamma to theta in this sort of trade is para-
mount o its success, Gamma-scalping plays are not buy-and-hold
strategies. 1his is active trading. These spreads need o be moni-
t[_'IrEd inl.‘r'rld;w KR '_":I!'f.'t" :-Id\-':-lﬂti']gﬂ 'i'.l'F ."'-]TlEiH. moves in ThE‘ underly’ing
security. Harry will sell stock when the underlying rises and buy ir
when the underlying falls, taking a profiv with each stock rrade. The
goal for each day thar passes is to proht enough from positive pgamma
to cover the day's thera. Bur that's nor always as easy as it sounds.
Let's study what happens the first seven days afrer this hypothetical
T.]'HLIL" (3 CKL'CUI.'CI'.:I. FU'I.' thi_' PUTPOSES {]{: I]"li.!'i- L"}li.ill'l'il.'.lll.f.I WL Al ESLITIYE T.h':ll'
garmnma remains constant and thar the trader is content trading odd
lots of stock.

Day one

The first day proves to be fairly volarile. The stock rallies from
40 to $42 carly in the day, This creates a positive position delea of
5.60, or the equivalent of being long about 360 shares, At 542,
Harry covers the position delta by selling 360 shares of the underly-
ing stock to become delta neutral again.

Later in the day, the market reverses, and the stock drops back
down to $40 a share. At this point, the position is short 5.60 deltas.
Harey again adjusts the position, buying 560 shares to get flac. The
stock then closes right at $40.
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The net result of these two stock transactions is a pain of 1,070,
How!? The gamma scalp minus the thera, as shown below,

Sold 560 shares at $42
Bought 560 shares at $40
560 x% 2= %1120
1 day theta x $50 = (§ 50)
$1,070 profit

The volatility of day one led 1o it being a profitable day, Harry
scalped 560 shares for a $2 profit, resulting from volatility in rthe
stock. If the stock hadn't moved as much, the delta would have
been smaller, and the dollar amount scalped would have been
smaller, leading to an exponenrtially smaller profit, If there had been
more volatility, protts would have been exponentially larger. It
would have lead to a bigger bite being taken our of the marker.

Day two

The next day, the markert is a bit quieter. There is a $0.40 drop
in the price of the stock, at which point the position delra is shore
1.12. Harry buys 112 shares at $39.60 to get delra neurral.

Following Harry's purchase, the stock slowly drifts back up and
is trading at 540 near the close, Harry decides to cover his delvas and
sell 112 shares at $40. It is common ro cover all delras at the end of
the dav to get back to being delta neutral. Remember, the poal of
gamma scalping 15 to trade volarility, not dircetion. Starting the
next trading day with a delta, eicher positive or negative, means an
often-unwanted directional bias and unwanted directional risk.
Tidying up deltas at the end of the day to get neatral is called going
home flat.

Today was not a banner day. Harry did not quite have the
opportunity to cover the decay.

Bought 112 shares at $39.60
Sold 112 shares at $40.00
112 = % 0.40 $45
-1 day theta x $50 = ($50)
[25) loss
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Day three

Om this day, the market trends. First, the stock rises 50,50, at
which point Harry sells 140 shares of stock ar $40.50 to lock in gains
from his delta and to ger flat. However, the market continues to
rallyv. At $41 a share, Harry is long another 1.40 deltas and so sells
another 140 shares. The rally continues, and ar $41.50 he sells
another 140 shares to cover the delta. Finally, at the end of the
day, the stock closes ar 542 a share. Harry sells a final 140 shares ro
oet flat,

There was not any literal scalping of stock today. It was all sell-

ing. Nonetheless, gamma trading led to a profitable day.

Sald 140 shares at $40.50
140 = %050 -2 =% 35
Sold 140 shares at $41
140 % $050 =2 =% 35
Sold 140 shares at $41.50
140 = 3050 - 2 =% 35
Sald 140 shares at $42
140 = 3050 -2 =% 35
£140
~1 day theta x $50 = (8 50)
$ 90 profit

As the stock rose from 340 to $40.50, 140 deltas were created
from positive gamma. Because the delta was zero at $40 and 140 ar
$40.50, the estimated average delea is found by dividing 140 in half.
This estimated average delta multiplied by the $0.50 gain on the
stock equals a $35 profit. The delta was zero after the adjustment
made at $40.30, when 140 shares were sold. When the stock reached
$41, another $35 was reaped from the average delta of 70 over
the $0.50 move. This process was repeated every time the stock
rose $0.50 and the delta was covered.

Day four

[Dray four offers a pleasant surprise for Harry, That morning, the
stock opens $4 lower. He promptly covers his short delta of 11.2 by
buying 1,120 shares of the stock ar 338 a share. The stock barely
moves the rest of the day and closes ar 338,

[
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Bought 1,120 shares at $38
1,120 § 4 + 2
—1 day theta x 350

$2.240
($ 50
$£2,190 profit

An exponentially larger proft was made because there was $4
worth of gains on the growing delta when the stock gapped open.
The whole position delta was covered $4 lower, so both the delta
and the dollar amount gained on that delta had a chance to grow.
Again, Harry can estimate the average delta over the $4 move 1o be
half of 11.20. Multiplying that by the $4 stock advance gives him
his gamma proft of $2,240. After accounting tor theta, the ner profit
is $2,190.

Days five and six
[Days iive and six are the weekend: the markert is closed.

—2 days theta > $50 = $100 loss

Day seven

This is a quiet day afrer the volatility of the past week. Today,
the stock slowly drifts up $0.25 by the end of the day. Harry sells
70 shares of stock at $38.25 to cover long deltas.

Sold 70 shares at $38.25
TOx8025+-2=53 9
—1 day theta = $50 = ($50)
(% 41) loss

This day was a loser for Harry, as profits from gamma were not
enough to cover his theta,

ART AND SCIENCE

Although this was a very simplified example, it was typical of how a
profitable week of gamma scalping plays our. This stock had a precry
volarile week, and overall the week was a winner: there were four
losing days and three winners. The number of losing days includes
the weekends. Weekends and holidays are big hurdles for long-
gamma traders because of the theta loss. The biggest contribution to
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this being a winning week was made by the gap open on day four.
Part of the reason was the sheer magnitude of the move, and part
was the fact that the deltas weren't covered roo soon, as they had
been on day three.

In a perfect world, a long-gamma trader will always buy the low
of the day and sell the high of the day when covering deltas. This,
unfortunately, seldom happens. Long-gamma traders are very often
wrong when trading stock to cover deltas,

Being wrong can be okay on occasion. In fact, it can even be
rewarding. Day three was profitable despite the face that 140 shares
were sold at $40.50, $41, and $41.50. The stock closed at $42; the
j:l.['.‘i-[' [']'lrE't" Z"i'['l:_'l'Eli.' TT'r'ldE'.‘"n Were ][_:IE-E'T."'-. Hq'-'l rey Z"ili_'l'l.d ."'nrli_'ll:l.": At a ][_'I'l.i'l."E]' ]'llf"il:E‘
than the close. But the position still made money bhecause of his
positive gamma. To be sure, Harry would like to have sold all 560
shares ar 5421 ar the end of the day. The day’s profits would have
heen signihcantly higher.

The problem is that no one knows where the stock will move
next. On day three, if the stock had ropped our ar $40.50 and Harry
did not sell stock because he thought it would continue higher, he
would have missed an opportunity. Gamma scalping is not an exact
science, The art is to pick spors thar caprure the bipgest moves
possible withour missing opportuniries.

T].'lL‘I.'L" dATE IThAIY ITlCI.'I'I[][J.‘S trm.]n;:r.‘-: hEi"n"L" l_].‘i-li:li.{ Bl E]CEE[_I.L" 'l.:'l.’l'll_"TL‘ T
COver L:lL'I.tEi.E 'l.:'l-'hL‘H g':'l['['ll'['li.l. '_'iI:':'I].l.']i['].g: t]:'IL' d':l'i.l.‘!.’ E[E'I['].dll.l"ll Ilt\-'iilti.ﬁ?ﬂ, |
hixed percentage of the stock price, a hxed nominal value, covering
at a certain time of day, "market feel.,” No system appears to be ab-
solurely better than another. This 1s where it gets personal. Finding
what works for you, and what works for the individual stocks you
trade, is the art of this science.

GAMMA, THETA, AND VOLATILITY

Clearly, more volatile stocks are more prohrable for gamma scalp-
ing, right? Well . . . mayhe. Recall that the higher the implied vola-
tility, the lower the gamma and the higher the theta of at-the-money
options. In many cases, the more volatile a stock, the higher the
implied volatility. That means that a volatile stock might have o
maove more for a trader to scalp enough stock to cover the higher
theta.
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spective, In this example, for 0.30 of thera, Harry could buy 2.80
gamma. [ his relationship is based on an assumed 25 percent im-
plied volatility. If IV were 50 percent, theta for this 20 lor would be
higher, and the gamma would be lower, At a volatility of 50, Harry
could buy 1.40 gammas for 0.90 of theta. The gamma is more expen-
sive from a theta perspective, but if the stock’s statistical volarilivy is
significantly higher, it may be worth it

Gamma Hedging

Knowing that the gamma and therta hgures of Figure 13.1 are de-
rived from a 25 percent volatility assumption offers a benchmark
with which o gauge the porential prohrabilivy of gamma rrading the
options. If the stock’s standard deviation is below 25 percent, it will
be difficult to make money being long gamma. If it is above 25 per-
cent, the play becomes easier to trade. There is more scalping op-
portunity, there are more opportunities for big moves, and there are
more likely to be gaps in either direcrion. The 25 percent volarility
input not only determines the option’s theoretical value hut also
helps determine the ratio of pamma to theta.

A 25 percent or higher realized volatility in this case does not
guarantee the trade’s success or failure, however. Much of the suc-
[ ] i'.lf r]'lL' l'r'rlL{C I.'!I'rl..‘i Tt d[] 'H?i.l'l.'! ].'l-l.]“-’ 1IJ.-'L"I.I. Thl_" l'ri:l'i.{‘L'T ‘.i-'l:'rllpl'i Hr[]EI!I.
Covering deltas too soon leads to reduced profitability, Covering
too late can lead to missed opportunities.

Tru-‘.iing 5['1.!';_'1{ 'H-’L'II. 15 ':I].!':i[] i[TlF[]"":II'I.t tiy HlIT- H-L“'I]L'r!i "n"l."i.tl:'l thﬁ_'
opposite trade: sell calls and buy stock delta neurral. In this exam-
ple, a trader will sell 20 ATM calls and buy stock on a delra-neurral
Tati,

Sell 20 40-strike calls (50 delta) -----—--— {short 1,000 deltas)
Buy 1,000 shares at $40 -------—----=eeeeo-~ ({long 1,000 deltas)

This is a bearish position in realized volatilivy, v is the opposite
of the trade in the last example. Consider again thar 25 percent IV
is the benchmark by which to gauge potential proftability. Here, if
the stock's volatilivy is below 25, the chances of having a profitable
trade are increased. Above 25 is a hit more challenging.

In this simplited example, a different trader, Mary, plays the
role of gamma seller. Over the same seven-day period as before,
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Figure 13.2 Greeks for 20-Lot Delta-Neutral Short Call

(Gamma vs. Theta)

Short 20 40-strike calls
Long 1,000 shares at $40

Delta 1]

GEamma - 2.80
Theta .50
Vega 1.15

instead of buying calls, Mary sold a 20 lot. FIGURE 13.2 shows the
analytics for the trade. For the purposes of this example, we assume
that gamma remains constant and the trader is content rrading odd
lots of stock.

Day one

This was one of the volatile days. The stock rallied from 540 w
$42 early in the day and had fallen back down to $40 by the end of
T.]:'lL‘ l'.:l':i}'. Ellg IO LSS ].'I.]'CL" lhi.‘i e I'lq"l.]'l'.] Tt tTill'.Il.." H B | 5]'1“1't"gﬂl'lll'[li:l
trader. As the stock rose to $42, the negative delta would have been
increasing. That means losses were adding up at an increasing rate.
The only way to have stopped the hemorrhaging of money as the
stock continued to rise would have been to buy stock. Of course, if
I"n"]i'l'l"!l-' .I.',ll.l"g."bi Etl;'lll:l.{ ':il'll'.ﬁl T.]:'I.l: HEUCIE thL‘ﬂ I'.IL"L'I.iI'l*L‘S, Shl_‘ ]:'l'rlh' i} ].E'I'SE_'T.

Let's assume the best-case scenario. When the stock reached
$42 and she had a —560 delta, Mary correctly felt the marker was
(]‘r"L‘ThUngllt -il'['I'IJ. ".’n-'U'Ll'.L:I regrace., SUII]L'U.[HL‘E, tl'I.L' bL’Sl’. tIEiIJ'.::i I thli.'
ones you don't make. On this day, Mary traded no stock. When the
stock reached $40 a share at the end of the day, she was back to he-
ing delta neutral, Theta makes her a winner today.

1 day theta x $50 = 350 profit

Because of the way Mary handled her trade, the volatilivy of day
one was not necessarily an impediment to it being profitable. Again,
the assumption is that Mary made the right call not to negative scalp
the stock. Mary could have decided to hedge her negative gamma

[
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when the stock reach $42 and the position delra was ar —5560 by
buying stock and then selling it ar $40.

There are a number of technigues for hedging deltas resulting
from negative gamma. The objective of hedging deltas is to avoid
losses from the stock trending in one direction and creating increas-
ingly adverse deltas but not to overtrade stock and negative scalp.

Day two

Recall that this day had a small dip and then recovered o close
again at 340, It is more reasonable to assume that on this day there
was no negative scalping. A $0.40 decline is a more typical move in
a stock and nothing ta be afraid of. The 112 delta creared by nega-
tive gamma when the stock fell wouldn't be perceived as a major
concern by most traders in most situations. It is reasonable o as-
sL1Imne M'rl'l'i_r' "r"l."[_:ll._ll.l:.'l ['-i-'ll':".'_' Tl 'rlETil:'.l'l'l. -rl:'!ﬂ:_]'rl}', 'rlg':ii.ﬂ.l WHS 1 WINnner '['I.'I'rll'l]‘:.‘i-
to thera.,

1 day theta x $50 = $50 profit

Day three

Day three saw the stock price trending. [t slowly drifted up $2.
There would have been some judgment calls throughout this day.
Again, delta-neutral trades are for active traders. Prepare to watch
the market much of the day it implementing this kind of strategy.

When the stock was at $41 a share, Mary decided o guard
against further advances in stock price and hedged her delta. At
that poing, the position would have had a —2.80 delta. She boughe
280 shares at $41.

As the day progressed, the marker proved Mary to be right. The
stock rose to 342 giving the position a delea of — 2,80 again, She cov-
ered her deltas ar the end of the day by buving another 280 shares.

Bought 280 shares at $41
~280 % $1 = 2 = ($140)
Bought 280 shares at $42
—280 = 1 = 2 = (5140)
($280)
1 day theta « $50 = § 50
($230) loss
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Covering the negative deltas to ger tlat at $41 proved to be a
smart move today. [t curtailed an exponentially growing delta and
let Mary take a smaller loss ar $41 and get a fresh start. While the
day was a loser, it would have been $280 worse if she had not pur-
chased stock at $41 before the run up o $42. This is evidenced by
the fact that she made a $280 profit on the 280 shares of stock
bought at $41, since the stock closed at 54 2.

Day four

[Dray four offered a rather unpleasant surprise. This was the day
that the stock gapped open 34 lower. This is the kind of day short-
camma traders dread. There is, of course, no right way to react to
this situation. The stock can recover, heading higher; it can con-
tinue lower; or it can have a dead-car bounce, remaining where it is
after the fall.

Staring at a quite contrary delra of 11.20, Mary was forced ro
take action by selling stock. Bur how much stock was the responsi-
ble amount to sell for a pure short-gamma rrader not inrerested in
trading direction? Selling 1,120 shares would bring the position
back to being delta neutral, but the only way the trade would stay
Lll_"l.l'il '['.Ili."l.lt'l'i'll \'-'{!I]I.I'.! I:'L' ]'I:- tI:'IL' 5['1.!(_'1’-: .‘i-l'i:l'!,-'L"l'.] righl’ ".'-'h.CTL' It Wis.

Hedging is always a dithculr call for short-gamma traders. Long-
EAITIITE TT:I[.]L"['.‘S are TEiI'.l:'il'lg d ]:'l‘r-l.]ﬁT L L]CITH.‘S 'l.:'l.'"il.'h EVETY .‘ST['ICLL TTEidL"
t]:'lilt COvErs thL‘i.'[' dﬁ.‘l[':'lbh .:'.I‘Il'l[]r['g':ll'lll'[lil tl":ilJL‘l'Ei ATl ill.".:'l-":'l'!r'ti tillijl1g il
loss on delra. In this case, Mary decided to cover halt her delras by
selling 560 shares. The other 560 delras represent a loss, too; it's just
not locked-in.

Sold 560 shares at $38
—560 = §4 = 2 = ($1,120)
Long 360 deltas from negative gamma
~560 % $4 = 2 = ($1,120)
1daytheta x $50 = § 50
($2,190) loss

Here, Mary made the conscious decision not to go home flar.
Oin the one hand, she was accepting the risk of the stock continuing
its decline. On rhe other hand, if she had covered the whole delra,
she would have been accepring the risk of the stock moving in either
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decided to lead the stock a lictle, going into the weekend with a
positive delta bias.

Days five and six
[Days five and six are the weekend.

2 days theta x 350 = $100 profit

Day seven

This was the quier day of the week, and a welcome respite. On
this day, the stock rose just 50.25. The rise in price helped a bir.
Mary was still long 360 deltas from Friday. Negative gamma ook
only a small bite out of her profit.,

The P&(L) can be broken down into the profir artriburable to
the starting delta of the trade, the estimated loss from gamma, and
the gain from theta.

Long 560 deltas
560 = 30.25 = 3140
— 70 deltas created from gamma
T0x3025+2=(% 9
1 day theta < $50 = $ 50
$181 profit

Mary ends these seven days of trading worse off than she
started. What went wrong! The bortom line 1s, she sold volatiliey
on an asset that proved to be volatile. A $4 drop in price of a $42
dollar stock was a big move. This stock certainly moved at more
than 25 percent volatility, Day four alone made this trade a losing
proposition.

Could Mary have done anvthing berter? Yes. In a perfect world,
she would not have covered her negarive deltas on day 3 by buying
280 shares at $41 and another 280 ar $42. Had she not, this wouldn's
have been such a bad week. With the stock ending at $38.25, she
lost $1,050 on the 280 shares she boughr at $42 ($3.75 rimes 280)
and lost $770 on the 280 shares bought at $41 {($2.75 times 280).
Then again, if the stock had continued higher, rising beyond 5412,
those would have heen good buys.
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Mary can’t beat herself up too much for protecting herselt in a
way that made sense at the time. The stock’s $2 rally is more to
blame than the fact thar she hedeged her deltas. Thar's the risk of
selling volatility: the stock may prove to be volatile. If the stock had
not made such a move, she wouldn't have faced the dilemma of
whether or not to hedge.

CONCLUSIONS

The same stock during the same week was used in both examples.
These two traders started out with equal and opposite positions, They
might as well have made the trade with each other. And alchough in
this case the vol buver (Harry) had a pretty good week and the vol
seller (Mary) had a not-so-good week, it's important w notice thar
the dollar value of the vol buyer's profit was not the same as the dollar
value of the vol seller’s loss. Why! Because each rrader hedged his or
her position differently. Option trading is nor a zero-sum game,

Oprion-selling delta-neutral strategies work well in low-
volatility environments. Small moves are acceprable. It's the big
moves that can blow you out of the warter.

Like long-gamma traders, short-gamma traders have many rech-
I'li.i{'llli_'.‘i fl]l' L'[]"n-"L"l'i.l'I.g i:l.L'I.l'il.H ‘IH.-'II'IL"I'.I. l'hL‘ Et['ll:lrl I 2, ].l' Is commaon
cover partial delras, as Mary did on day four of the last example.
Conversely, if a stock is expected o continue along its trajectory up
0T IJU"I-"r"['I, tl'HdL'l"_'a 'U."i.].]. SOIMEEmnes I;'I"I.’L:'['I:']CIJ.EL' b}’ ]:lLlT_."i.I'IE 1TTE IJ.L‘I.E':IE
(stock) than they are shorr or selling more than they are long, in
anticipation of continued price rises. Daily standard deviation de-
rived from implied volatility 5 a common measure used by short-
gamma players to calculare price points at which to enrer hedges.
Market feel and other indicators are also used by experienced trad-
ers when deciding when and how to hedge. Each trader must find
what works best for him or her.

Smileys and Frowns

The trade examples in this chapter have all involved just two com-
ponents: calls and stock. We will explore delra-neurral straregies in
other chapters that involve more moving parts. Regardless of the
specific makeup of the position, the P&(L) of each individual leg is
not of concern. It is the prohrability of the position as a whole that
martters. For example, after a volatile move in a stock occurs, a
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the stock made the profit on the move, The trader would monitor
the net delra thar was produced—positive or negative—and cover
accordingly. The process is the same for a negative-samma trader, In
either case, it is gamma and delta that need wo be monitored closely,

Gamma can make or break a trade. P&(L) diagrams are helpful
tools thar offer a visual representation of the effecr of gamma on a posi-
tion. Many option-trading software applications offer P& (L) graphing
applications to study the payott of a position with the days to expira-
tion as an adjustable variable to study the same rrade over time.

P&(L) diagrams for these delta-neurral positions before the
aptions' expiration generally take one of two shapes: a smiley or a
frown., The shape of the graph depends on whether the position
gamma is positive or negative. FIGURE 13.3 shows a typical positive-
BT L'r'rldE.

This diagram is representative of the P&(L) of a delta-neurral
positive-gamma trade calculated using the prices at which the trade
was executed. With this type of rrade, it is inruitive that when
the stock price rises or falls, profits increase because of favorably
changing delras. This is represented by the graph's smiley-tace shape.
The corners of the graph rise higher as the underlving moves away
from the center of the graph.

Day 1

= = Slock prica

Figure 13.3 P&(L) Diagram for a Positive-Gamma Delta-Neutral Position
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Varying time pariods

Figure 13.4 The Effect of Time on P&(L)

The graph is a two-dimensional snapshot showing thar the
higher or lower the underlving moves, the greater the profit. But
there are other dimensions thar are not shown here, such as rime
and implied volatilicy. FIGURE 13.4 shows the effect of time on a
typical long-gamma rrade.

As time passes, the reduction in proft is reflected by the center
point of the graph dipping farther into negative territory. That is the
L"H:L"Cl' l;'lli'- rime {:I.C'L":I'!r'. TI:'IL" I.I:]'[‘.IE l;'I'I.'.lt'iI:]'['I!'i- ‘l."r'i.ll. hil"n."L' J.Ubit "n-"':i].llll_' it T.I"L':il' f-'l]l"l.lrl_“'
date with the stock still at the same price (all other facrors held con-
stant). Still, a move in either direction can lead to a prohrable position.
Ultimately, at expiration, the payoft takes on a rigid kinked shape.

In the delta-neutral long call examples used in this chaprer, the
position becomes net long stock if the calls are in-the-money at
expiration or net short stock if they are out-of-the-money and only
the short stock remains.

Volatiliey, as well, would move the payott line vertically. As IV in-
creases, the options become worth more at each stock price, and as [V
talls, they are worth less, assuming all other factors are held constant.

A delta-neutral short-gamma play would have a P&(L) diagram
quite the opposite of the smiley-faced long-gamma graph. FIGURE13.5
shows what is called the short-pamma frown.
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Day 1

] b » Stock price

Figure 13.5 Short-Gamma Frown

A st glance, this doesn’t look like a very good proposition. The
highest point on the graph coincides with a profr of zero, and it only
gets worse as the price of the underlying rises or falls. This 15 enough to
make any rrader frown. Bur again, this snapshot does not show time or
volatility. FIGURE 13,6 shows the payout diagram as time passes.

Varylng time pericds

= Stock prica

Figure 13.6 The Effect of Time on the Short-Gamma Frown
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increase in proftabiliey. This proht porential pinnacles at the center
(strike) price at expiration. Rising implied volarility will cause a
decline in profiability at each srock price point. Declining IV will
raise the payout on the Y axis as profitability increases av each price
point.

Conclusions

Smileys and frowns are a mere graphical representation of the tech-
nique discussed in this chaprer: buying and selling realized volatilivy.
These P&(L) diagrams are limited, because they show the pavout only
of stock-price movement. The proftabilicy of direction-indifterent
and direction-neutral rrading is also influenced by time and implied
volatility, These actively rraded stravegies are best evaluated on a
epamma-theta basis. Long-pamma rraders strive each day o scalp
enough o cover the day's thera, while short-gamma rraders hope o
keep the loss due o adverse movement in the underlying lower than
the daily profir from theta.

The straregies in this chapter are the same ones traded in Chap-
ter 12. The anly difference is the philosophy. Ultimately, bath types
of volatility are being rraded vsing these and other option strategies.
[mplied and realized volatilicy go hand in hand.
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C h apter 14

Studying Volatility
Charts

IMPLIED AND REALIZED VOLATILITY are both important to volarility
traders. Bur equally important is to understand how the two interact,
This relationship is best studied by means of a volartility chart. Vola-
tility charts are invaluable rools for vol traders in many ways.

First, volarilivy chares show where implied volatilicy is now com-
pared with where it’s been in the past. This helps a wrader gauge
whether IV is relatively high or relatively low. Vol charts do the
same for realized volatility. The realized volatility line on the charr
ANEWETS tI'IT-EE l'.'l'I_.IE."'ntili_'l'l'lf'i:

® Have the past thirty days been more or less volarile for the stock
than usual?
What is a rypical range for the stock’s volatility?
How much volatility did che underlying historically experience
in the past around specific recurring events?

When implied-volatility lines and realized-volatility lines are
plotted on the same chart, the divergences and convergences of the
two spell out the whole volarility story for those who know how to

read ir.

Nine Volatility Chart Patterns

Each individual stock, and the options listed on it, have their own
unique realized- and implied-volatility characrerisrics, [f we studied
the vol charts of one thousand stocks, we'd likely see around one
thousand ditferent volatility patrerns, The number of permutations
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of the relationship of realized to implied volatility is nearly infinite,
but for the sake of discussion, we will cateporize volatility charts
into nine general patterns,’

1. REALIZED VOLATILITY RISES, IMPLIED VOLATILITY RISES
The first volatility chart pattern is that in which both implied vola-
tility and realized volatility rise. In general, this kind of volatiliey
chart can line up three ways: implied can rise more than realized
volatility; realized can rise more than implied; or they can both rise
by about the same amount. The chart below shows implied volaril-
ity rising at a faster rate than realized vol. The general theme in this
CAsE 15 T]'l:-lt T]'IE !‘Lt‘l_'.IC]{’."i ]'lerE mowverment h:-l.‘i- hEEI’I EE‘K[I]’[L’ maore ‘n?l_'.ll.:-l"
tile, and the option prices imply even higher valatilivy in the furure.

This specific type of volatility-chart pattern is commonly seen
in active stocks with a lor of news. Stocks du jour, like some Interner
stocks during the rech bubble of the late "90s, or story stocks, like
Apple (AAPL) around the release of the iPhone in 2007, have ris-
ing valarilities, with the [V ourpacing the realized volariliey.

A delta-neurral long-volacility position hought at the beginning
of May, according to FIGURE 14.1, would likely have produced a win-
net. Implied volatility took off, and there were sure to be plenty of
opportunities to profit from gamma with realized volatility gaining
strengrh through June and July.

P
— | npliad walatility Raalizad valatility )
5':"'-‘-"':' ._x-"'l.l
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Figure 141  Healized Volatility Rises, Implied Volatility Rises

Sourge: Ghar coulesy of Vealiinyconm
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Looking at the right side of the chart, in late July, with [V ar
around 50 percent and realized vol at around 35 percent, and with-
out the benefir of knowing what the furure will bring, it's harder to
make a call on how to trade the volatility. The IV signals that the
market is pricing a higher future level of stock volatility into the
options. If the market is right, gamma will be good to have. But is
the price righe? If realized volatility does indeed catch up to im-
plied volatility—thar is, if the lines converge ar 50 or realized vola-
tility rises above [V—a trader will have a good shot at covering
theta, If it doesn’t, pamma will be very expensive in terms of theta,
meaning it will be hard to cover the daily thera by scalping gamma
intraday.

The question is: Why is implied volatility so much higher than
realized? If important news is expected to be released in the near
furure, it may be perfectly reasomable for the implied volarility to be
higher, even sipnilicantly higher, than the stock's realized volariliry,
Omne big move in the stock can produce a nice profit, as long as thera
doesn’t have time to work its mischief. Bur if there is no news in
the pipeline, there may be some irrational exuberance, as Alan
CGreenspan might say, of option buyers rushing to acquire gamma
tl:'li:ll' 15 U"'.-'li_']"'n-"q'llllL‘l'.I I terms I:'l{: l']"lL' Lil.

In facr, a lack of expecration of news could indicate a potential
bearish volarility playv: sell volarility with the intent of profiring from
daily theta and a decline in implied volatility. This type of play, how-
ever, 15 not for the fainthearted. No one can predict the future. Bur
one thing you can be sure of with this trade: you're in for a wild ride.
The lines on this chart seream volatility. This means that negative-
gamma traders had berter be good and had berrer be right!

In thissituation, hedgers and speculators in the market are buying
option volarility of 50 percent, while the stock is moving at 35 per-
cent volatility. Traders putting on a delta-neutral volatility-selling
strategy are taking the stance that this srock will not continue in-
creasing in volatility as indicated by optien prices; specifically, it will
move at less than 50 percent volatility—hopetfully a lot less. They
are taking the stance that the market’s expecrations are wrong.

Instead of realized and implied volatility both trending higher,
sometimes there is a sharp jump in one or the other. When this hap-
pens, it could be an indication of a specihic event that has occurred
(realized volatility) or news suddenly released of an expecred event

ver to come (implied volatility). A sharp remporary increase in
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— Implied volatility
4% . —— HRealized volatility

15% Db SN W T . AT T T
Aug Sep Oct Mov Dec Jan Feb Mar Apr May Jun Jul

Figure 14.2 Volatility Mesas

Sources Char counesy of dvolatlifycom

implied volatility is called a spike, because of its pointy shape on the
chart. A one-day surge in realized volarility, on the other hand, i
not so much a volacilicy spike as iv is a volacility mesa, Volartilicy
mesas are shown in FIGURE 14.2.

The patterns formed by the gray line in the cireled areas of the
charr shown below are the resulr of typical one-day surges in realized-
volatility. Here, the 30-day realized volarility rose by nearly rwenry
percentage points, from ahout 20 percent to ahout 40 percent, in
one day. [t remained around the 40 percent level for thirty days and
then declined twenty points just as fast as it rose.

Was this entire thirty-day period unusually volatile? Nor neces-
sarily. Realized volatility is calculated by looking at price movements
within a certain time frame, in this case, thirty business days, That
means that a really hig move on one day will remain in the calcula-
tion for the entire time. Thirty days after the unusually big move,
the caleulation for realized volatility will no longer contain that
one-day price jump. Realized volatility can then drop significantly.

2. REALIZED VOLATILITY RISES, IMPLIED VOLATILITY
REMAINS CONSTANT

This chart pattern can develop from a few different market condi-
tions, One scenario 1s a one-time unanticipated move in the under-
lving that is not expected to affect furure volartility. Once the news
is priced into the stock, there is no point in hedgers’ buying options

)
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Figure 14.3 Realized Volatility Rises, Implied Volatility Remains Constant

Sourta: Chaet courtesy of Malakility.com

for protection or speculators’ buying options for a leveraged bert.
Whar has happened has happened.

There are other conditions thar can cause this type of pattern to
materialize. In FIGURE 14.3, the implied volatility has traded in the
low 605 to high 70s for several months, while the realized volatility
hung around the high 40s to low 50s. With hindsight, we can infer
that from August to the sharp jump in realized volarility in November
the marker anricipated thar something was going to happen. This is
evident from the fact that [V was twenty points higher than the
stock valarility.

It was likely a losing proposition to buy options in August in
anticipation of a rise in volatility. Those who bought then had to
L'I'lli.{urli.' more l'.]:'lllI'I thl'L'L' I'['I.'i.:II'lthti li]l'. thL‘til |.|i'|'5'.‘.'51.‘5 I.'JL‘[:H'['L‘ glljl1i[1g ':'l[':l‘!.’
significant profits from gamma. Time decay (theta) can inflict a slow,
painful death on an option buyer. By studying this chart in hind-
sight, it is clear thar options were priced too high for a gamma
scalper to have a hghting chance of covering the daily theta. Even
when the big move came, the stock moved at a lower volatility than
the options had indicated.

This wasn't necessarily an easy vol-selling trade, either, depend-
ing on the trader’s timing. Between August and November, theta
would have helped, likely leading to prohts during this three-month
period, assuming the trader had little negative pamma scalping.
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Traders who sold volatility just before the big move that caused
a surpe in realized volatility in November ended up with a big losing
day and not enough days of thera profits to make up for it. The
volatility crush often seen following an anticipated evene didn'™t
happen, either, lmplied volatility remained high for more than a
maonth after the big stock move in November. In fact, it spiked even
higher in mid-December and early January, only to drift down and
ultimately catch up with the stock volatility in the summer,

3. REALIZED VOLATILITY RISES, IMPLIED VOLATILITY FALLS
This chart pattern can manifest itself in different ways. In this sce-
nario, the stock is becoming more volatile, and options are becoming
cheaper. This may seem an unusual occurrence, but as we can see in
FIGURE 14.4, volatility somertimes plays out this way. This chart shows
two different examples of realized volarility rising while 1V falls.
The hrst example, toward the left-hand side of the chart, shows
realized volatility rending higher while implied volarility is trend-
ing lower. Although fundamentals can often provide logical reasons
for these volatility changes, sometimes they just can't. Borh implied
and realized volatility are ultimarely a funcrion of the market. There
is a normal oscillation to both of these fgures. When there is no
reason to be found for a volatility change, it might he an opportu-
nity. The potential inefficiency of volatility pricing in the options

= |mipliad walatility
B0% —| —— Healized volatility T
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Figure 14.4 Realized Volatility Rises, Implied Yolatility Falls

Sourge: Ghar coulesy of Vealiinyconm
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ers scour the marker in search of.

In this first example, after at least three months of implied vola-
tility's trading marginally higher than realized volatility, the two lines
converge and then cross. The point at which these lines meet is an
indication that implied volatilicy may be beginning to get cheap.

First, it's a potentially benefcial opportunity to buy a lower volatil-
ity than that at which the stock is actually moving. The gamma/theta
ratio would be favorable to gamma scalpers in this case, because the
lower cost of options compared with stock fluctuanons could lead o
gamma prohts. Second, with implied volatiliey av 35 ar the first cross-
aver on this chart, implied volatility is dipping down into the lower
part of its four-month range. One can make the case that it is getting
cheaper from a historical [V standpoint. There is arguably an edee
from the perspective of IV to realized volatility and IV to historical V.
This is an example of buying value in the conrexr of volarility,

Furthermore, if the actual stock volatility is rising, it's reason-
able to believe thar IV may rise, roo. In hindsight we see that chis
did indeed occur in Figure 14.4, despite the tact that realized volatil-
ity declined.

The example circled on the right-hand side of Fipure 14.4 shows
implied volatility declining sharply while realized volatility rises
sharply. This is an example of the typical volarility crush as a resul
I:]i'- a1 L":Irll'li['].gbi IL"P'I::I['E. T]:'lj‘_'i ‘l-".-'li'lll.l].d P‘H]L"":il.']l}' Il'lil‘l."E' lI.':”.."L"['I Fi| g[]l!d trl'l.dL'
for long-volatility traders—even those buying at the wp. A trader
I.'!'ll?'i.llg i‘.ll.'.ll'ji]n'.'.'i 1.J.L"I.|.":l*'nﬁ_'ll|.'l":l| thﬂ I'.!':l"i." I:IL‘{:I'.‘.IIL" L"Ei]'I'ljngE de ':Il'lI'H.:I'llIH_'L"I'.]
i this example would likely lose about ten points of vega but would
have a pood chance to more than make up for thar loss on positive
gamma. Realized volatility nearly doubled, from around 28 percent
to abour 53 percent, in a single day.

4. REALIZED VOLATILITY REMAINS CONSTANT,

IMPLIED VOLATILITY RISES

FIGURE 14.5 shows the stock is moving at about the same volatility
from the beginning of June to the end of July. But during thar rime,
oprion premiums are rising to higher levels, This is an arypical charr
pattern. If this was a period leading up to an anticipated event, like
earnings, one would anticipare realized volarility falling as the mar-
ket entered a wait-and-see mode. Bur, instead, statistical volacility
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Figure 145 Realized Volatility Remains Constant, Implied Volatility Rises

Source: Charl coudesy of Welatility com

stays the same. This chart partern may indicare a porenrial volariliey-
selling opportunity. If there is no news or reason for IV o have
risen, it may simply be high rtide in the normal ebb and flow of
volarilicy.

In this example, the historical volatility oscillates berween 20
and 24 for nearly two months (the beginning of June through the
end of July) as IV rises from 24 to over 30, The stock price is less
volatile than option prices indicate. If there is no news to be dug up
it T.hl:' !'i-l'l]'L'l{ tin ].L":HJ. O1e T hﬂli.L'"l."L" l'hE_'l'L' R "I.-":I].i.l'.] Tel=01h f-ﬂ']' thL"
implied volaeiliey's trading at such a level, this could be an opporru-
nity to sell IV five ro ten points higher than the stock volatility. The
eoal here is to profit from theta or falling vega or both while not
losing much on negative gamma. As time passes, if the stock contin-
ues to move at 20 to 23 val, one would expect IV to fall and con-
verge with realized volatiliry,

5. REALIZED VOLATILITY REMAINS CONSTANT,

IMPLIED VOLATILITY REMAINS CONSTANT

The volatility chare patrern shown in FIGURE 14.6 is typical of a
horing, run-of-the-mill stock with nothing happening in the news.
Bur in this case, no news might be good news. Again, the gray is
realized volatilicy and the black line is implied volatility.
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Figure 146 Realized Volatility Remains Constant, Impliad Volatility
Remains Constant

Sourta Ghart couresy of Malahlity.com

It's common for implied volarility to rrade slighely above or be-
low realized volatility for exrended periods of time in cerrain assets,
In this example, the implied voladility has rraded in the high teens
from late January to late July. During that same time, realized vola-
tility has been in the low teens.

This is a prime environment for option sellers. From a gamma/
t]:'lﬁ.'[fl Etiindl.'-'l]illt, l'.]:'lL‘ Ui_:l.d‘_'i 'I:-i.l'l.-'i]r Eil:']l]l.'t-"':-"“l.iitiljt‘g." t[":'ldL' . TII:I.L' giillll'['l.':'ljll
theta ratio provides an edge, serting the stage for thera profits to
outweigh negative-pamma scalping. Selling calls and buying stock
delta neurral would be a trade to look at in chis situarion. But even
maore basic strategies, such as time spreads and iron condors, are
appropriate to consider,

This vol-chart pattern, however, is no guarantee of success.
When the stock oscillates, delta-neutral traders can negative scalp
stock if they are not careful by buying high to cover short delras and
then selling low to cover long delras. Time-spread and iron-condor
trades can fail if volatility increases and the increase results from the
stock rrending in one direction. The advantage of buying implied
volatility lower than realized, or selling it above, is statistical in
nature. Traders should use a chart of the stock price in conjunction
with the volatilivy chart to ger a more complere picture of the stock’s
price action. This also helps traders make more informed decisions

Eil’h“.ll][' "n-‘l."]'lETI [0 hE{{gE.
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6. REALIZED VOLATILITY REMAINS CONSTANT,

IMPLIED VOLATILITY FALLS

FIGURE 14.7 shows two classic implied-realized convergences. From
mid-September to early November, realized volatility staved between
22 and 25. In mid-Ocrober the implied was around 33, Within the
span of a tew days, the implied vol collapsed to converge with the
realized at about 21

There can be many catalysts for such a drop in implied volatility,
but there is truly only one reason: arbitrage. Although it is common
for a small difference between implied and realized volatility—one
to three points—to exist even for extended periods, bigper dispari-
ties, like the seven-to-ten poine difference here, cannot exist for that
long without good reason.

If, tor example, implied volacility always trades sipnihcantly above
the realized volatility of a particular underlying, all rational market
participants will sell options because they have a pamma/thera edge.
This, in turn, forces options prices lower until volatility prices come
into line and the arbitrage opportunity no longer exists.

In Figure 14.7, from mid-March to mid-May a similar conver-
cence took place but over a longer period of time. These situations
arc often the resulr of a slow capitulation of marker makers who are
lomg valatility. The traders give up on the idea that they will be able
ta scalp enough gamma ro cover thera and consequently lower their
affers to advertise their lower prices.

—— Implied valatility
Realized valatility
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Figure 14.7 Realized Volatility Remains Constant, Implied Valatility Falls

Source: Chart couresy of ivolatiltyocom
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7. REALIZED VOLATILITY FALLS, IMPLIED VOLATILITY RISES
This setup shown in FIGURE 14.8 should by now he erched into the
souls of anyone who has been reading up to this point. It is, of course,
the picture of the classic IV rush that is often seen in stocks around
earnings time. The more uncertain the earnings, the more pro-
nounced this divergence can be.

Another classic vol divergence in which IV rises and realized
viol talls accurs in a drug or biotech company when a Food and Dirug
Administration decision on one of the company’s new drugs is im-
minent. This is especially true of smaller irms without big portfolios
of drugs. These divergences can produce a huge implied-realized dis-
parity of, in some cases, literally hundreds of volatility poines lead-
ing up to the announcement.

Although rising 1V accompanied by falling realized volatilicy
can be one of the most predictable parrerns in trading, it is ironi-
cally one of the most difhcult to trade. When the anticipared news
breaks, the stock can and often will make a 1'!1';:_3 direcrional mowve,
and in that case, implied volatility can and likely will get crushed.
Vega and gamma work against each other in these situations, as
implied volatility and realized volatility converge. Vol traders will
likely gain on one vol and lose on the other, but it's very difficulr
to predict which will have a more profound effect. Many traders
simply avoid rrading carnings evenrs altogether in favor of less

— |mplied volafility

—— Realized valatlity
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Figure 14.8 Realized Volatility Falls, Implied Volatility Rises
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8. REALIZED VOLATILITY FALLS, IMPLIED VOLATILITY
REMAINS CONSTANT
This volatility shift can be marked by a volatility convergence,
divergence, or crossover. FIGURE 14.9 shows the realized volatiliey fall-
ing from around 30 percent to about 23 percent while IV hovers
around 25. The crossover here occurs around the middle of February.

The eelative size of this volatility change makes the interprera-
tion of the chart difhcule, The last hall of Seprember saw around a
15 percent decline in realized volatilicy. The middle of October saw
a one-day jump in realized of abour 15 poinrs. Historical volartilivy
has had several dynamic moves thar were larger and more abrupt
than the seven-point decline over this six-week period. This smaller
move in realized volatility is not necessarily an indication of a vola-
tility event. It could reflect some complacency in the market. It
could indicate a slow period with less rrading, or it could simply be
a natural contraction in the ebb and flow of volarility causing the
E'rlII:Llli-'Iri.i'.l'l'l H'I:- recent H['l:‘ﬁCI{*pTiEE ﬂLlCT'I_]:-It'i[_JDH TOry Wilne.

What is important in this interpretation is how the options mar-
ket is reacting to the change in the volatility of the stock—where the
]'I._lhl.',l‘L‘T ]'li.l'l'i l'].'lL" T[:I'rld. Thl:' l'l.'li']TlCi_'r1H i'll.'.lp'rll'l_"]'ll' Aascssment I;'I'E- ful.‘urn:

— Imiplied volatility
—— Realized volatility

20% =

{gag, L I I 1 I 1 1 I I 1 I
Aug Sap Oct Nov Dec Jan Feb Mar Spr May Jun Jul

Figure 149 Realized Volatility Falls, Implied Volatility Remains Constant
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volatility s unchanged during this period. When implied volarility
rises or falls, vol traders must look to the underlying stock for a reason.
The options market reacts to stock volarility, not the other way around.

Finding fundamental or technical reasons for surges in volatility
is casier than inding specific reasons for a decline in volatilivy, When
volatility falls, it is usually the result of a lack of news, leading ro less
price action. In this example, probably nothing happened in the
market. Consequently, the stock volatilivy drifred lower, But it fell
below the lowest implied volatility level seen for the six-month pe-
riod leading up ro the crossover. It was probably hard to rake a conh-
dent stance in volacility immediately following the crossover. It is
difficult to justify selling volatility when the implied is so cheap com-
pared with irs historic levels. And it can be hard o justify buying
volatility when the options are priced above the stock volatility.

The two-week period before the realized line moved beneath the
implied line deserves closer study. With the implied volarility four or
five points lower than the realized volatility in late January, traders
may have been rtempred o buy volatility. In hindsighr, this trade might
have been profitable; but there was surely no guarantee of this. Success
‘l.".-'[_'ILllli_] I'I':i".-"".'." I'.IEE'TI. L’TEHT[}’EUH‘I_’“’IEEH[’ T I.'H'.I‘l.’r' l']'H:" tr':ldE"l'H m;amtged T_'I'I".'."ir
li.]L"I.tEi.‘i-, i:l'['l‘l]. I.'ll]‘l."r' “"C]I T.hL"!r’ ':iiil.i:ll:ltl.."l'.il il rL"i:I.IjEL'I'.I "n-"l:.‘.‘J.':lti.I.it‘r' 'FL‘“..

During the first half of this period, the stock volatility remained
above implied. For an experienced delta-neutral rrader, scalping
eamma was likely easy money. With the oscillations in stock price,
the biggest gamma-scalping risk would have been to cover too soon
and miss out on opportunities to take bigger profirs.

Using the one-day standard deviation based on implied volatilivy
(described in Chapter 3} might have produced early covering tor long-
eamma traders. Why!? Because in late January, the standard deviation
derived from implied volatility was lower than the actual standard de-
viation of the stock. In the latter half of the period being studied, the
end of February on this chart, using the one-day standard deviation
based on IV would have produced scalping that was too late. This
would have led to many missed opportunities.

Traders entering hedges at regular nominal intervals
$0.530, for example—would probably have needed to decrease the
interval as volatility ebbed. For instance, if in late January they were
entering orders every $0.50, by late February they might have had

every

to trade every $0.40.
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9. REALIZED VOLATILITY FALLS, IMPLIED VOLATILITY FALLS
This final volatility-chart permutation incorporares a fall of both
realized and implied volatilicy. The chart in FIGURE 1410 clearly
represents the slow culmination of a highly volatile period. This
serupoften coincides with newsof some scary event's being resolved—
H | I.Ei"n-'l."bi'l]'i.t ﬁL"tl'IL'l]., llIlPE'IFllI.:lT LIPer I'['lill.']':IEL"[I]L'I'll' ].L":i"u-"il.'.lﬂ, TUITHTS
found to be false, a happy ending o political issues domestically or
abroad, for example. After a sharp sell-off in implied volatility, from
75 to 55, in late October, marking the end of a period of great
uncertainty, the stock volatility began a steady decline, from the
low 505 to below 25, Implied volatility fell as well, although ir re-
mained a bit higher for several months,

[n some situations where an extended period of extreme volaril-
ity appears to be coming to an end, there can be some predictability
in how implied volatiliey will eeact. To be sure, no one knows what
the future holds, but when valarility starts to wane because a specific
issue that was causing gyrarions in the stock price is resolved, it is
common, and intuitive, for IV o fall with the stock volatility, This
is another type of example of reversion to the mean.

There is a porential problem if the high-volatility period lasted
for an extended period of time. Sometimes, it’s hard to ger a feel for
what the mean volatility should be. Or sometimes, because of the
event, the stock is fundamentally different—in the case of a spin-off,

— rnpliad walalility
B0% — —— Realized valatility
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Figure 14,10 Realized Volatility Falls, Implied Valatility Falls
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merger, or other corporate action, for example. When it is difhcult or
unpossible to look back at a stock’s performance over the previous six
ro twelve months and appraise whar the normal volatilivy should be,
one can look to the volatility of other stocks in the same industry for
some guidance.

Stocks that are substitutahle for one another rypically trade ar
similar volarilities. From a realized-volarility perspective, this is
rather intuitive. When one stock within an industry rises or falls,
athers within the same industry tend to follow. They trade similarly
and therefore experience similar volarility parterns. If the seock
volartility among names within one industry rends o be similar, it
fallows that the implied volatility should be, too.

Regardless which of the nine patterns discussed here show up,
or how the volatilities line up, there is one overriding observation
that’s representative of all volarility charrs: vol charts are simply
graphical representations of realized and implied volatility thar help
traders better understand the two volatilities” interaction. But the
divergences and convergences in the examples in this chaprer have
profound meaning to the volatility trader. Combined with a com-
parison of current and past volatility {both realized and implied),

they give traders insizht into how cheap or expensive options are,

(Chaprer Note

1. The examples use chares supplied by iVolatlitv.com. The gray line is the
30-day realized volatility and the Black line is the implied volanliey,
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Chaprer 15
Straddles and Strangles

STRADDLES AND STRANGLES are the quintessential volatility strace-
pies. They are the purest ways to buy and sell realized and implied
volatility, This chaprer discusses straddles and strangles, how they
work, when to use them, what wo look our for, and the differences
between the two.

Long Straddle

Definition. Buying one call and one put in the same option
class, in the same expiration cvele, and with the same strike price.

Linearly, the long straddle is the best of both worlds—long a call
and a put. If the stock rises, the call enjovs the unlimired potential
for profit while the put’s losses are decidedly limived. If the stock
falls, the put’s profir porential is bound only by the stock’s falling o
zero, while the call’s porential loss is finite. Directionally, this can be
a win-win situation—as long as the stock moves enough for one
option’s profit to cover the loss on the other. The risk, however, is
that this may not happen. Holding two long options means a big
penalty can be paid for stagnant stocks,

THE BASIC LONG STRADDLE

The long straddle is an option strategy to use when a trader is looking
for a hig move in a stock but is uncertain which direction it will
move. Technically, the Commaodity Channel Index (CCL), Bollinger
Bands, or a pennant are some examples of indicarors which mighrt
signal the possibility of a breakour, Or fundamental data might call
for a revaluation of the stock based on an impending caralyst. In
either case, a long straddle i1s a way tor rraders to position themselves
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Figure 15.1 At-Expiration Diagram for a Long Straddle

tor the expected move, without regard to direcrion. In this example,
we'll study a hypothetical $70 stack poised for a breakour. We'll buy
the 1-month 70 straddle for 4.25.

Buy 1 1-month 70 call @ 2.25
Buy 1 1-month 70 put @ 2.00
MNet debit 4.25

FIGURE 15.1 shows the payout of the straddle at expiration.

At expiration, with the stock ar 570, neither the call nor the pur
i in-the-money. The straddle expires worthless, leaving a loss of
4.25 in its wake from erosion. lf, however, the stock is above or
below $70, either the call or the put will have at least some value,
The farther the stock price moves from the strike price in either
direction, the higher the net value of the oprions,

Above 570, the call has value. If the underlving is at $74.25 ar
expiration, the put will expire worthless, but the call will be worth
4.25—the price initially paid for the straddle. Above this break-
even price, the trade is a winner, and the higher, the berter. Below
370, the put has value. If the underlving is ar $65.75 at expiration,
the call expires, and the put is worth 4.25. Below this breakeven,

the straddle is a winner, and the lower, the better.
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Why it works

In this basic example, if the underlying is beyvond either of the
hreak-even points ar expiration, the trade is a winner, The key to
understanding this is the fact that at expiration, the loss on one
option is limited—ir can only fall to zero—but the profic potential
on the other can be unlimited.

In practice, most active traders will not hold a straddle unril
expiration. Even if the rrade is nor held o rerm, however, move-
ment is still benehcial—in face, it is more benehcial, because rime
decay will not have depleted all the extrinsic value of the options.
Movement benehts the long seraddle because of positive gamma. Burt
movement is a race against the clock—a race against thera. Theta is
the cost of trading the long straddle. Only pay it for as long as neces-
sary. When the stock’s volavility appears poised to ebb, exit the
trade.

FIGURE 15.2 shows the P& (L) of the straddle both ar expiration
and at the time the trade was made.

Because this is a short-term at-the-money straddle, we will
assume for simplicity that it has a delta of zero.! When the trade is
consummated, movement can only help, as indicated by the dotted
line on the fiigure. This is the classic graphic representation of posi-
tive gamma—the smiley face. When the stock moves higher, the

— Long straddle at expiration

== Long siraddle ai fima of irade

= Stock at expiration

(4.25) |- ---

Figure 15.2 Long Straddle P&(L) at Initiation and Expiration

)

=
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decreasing rate. When the stock moves lower, the put gains at an
increasing rate while the call loses ar a decreasing rare. This is posi-
tive garmina.

This still may not be an entirely fair representation of how prof-
its are earned. The underlying is not required to move continuously
in one direction for rraders to reap gamma profits. As described in
Chapter 13, vraders can scalp gamma by buying and selling stock o
offset long or short deltas created by movement in the underlying.
When rraders scalp gamma, they lock in profits as the stock price
oscillares.

The potential for gamma scalping is an important motivation
for straddle buyers. Gamma scalping a straddle gives traders the
chance to proht from a stock thar has dynamic price swings, It
Hh[_]l._ll.d I'.It" .‘SE"EI;'I']'H.{ narure to ".-’i'l]:]ti.l.'it"l.’ L‘r'rlderﬁ PR LIDR]EF.‘Q[HDd Th':l[
thera is the rrade-off of gamma scalping.

The big V

Camma and theta are not alone in the seraddle buyer’s thoughts,
WVega is a major consideration for a straddle buver, as well. In a strad-
L]J.L‘. T.]:'lL"l'L‘ Arc twi I.li'I'I'l‘h'l ﬂPI'i.i]l'lE I:'II'. l'l.']C SAlIE :il'rjkli.', Whi.L']:'l [EALLs
doubkle the vega risk of a single-leg rrade ar that scrike. With no
short options in this spread, the implied-volatility exposure is con-
centrated. For example, it the call has a vepa of 0.05, the put's vega
at that same strike will also be abour 0.05. This means thar buying
one straddle gives the trader exposure of around $0.10 per implied-
volatility point. If IV rises by one point, the trader makes $10 per
one-lot straddle, $20 for two points, and so on. If 1V falls one poinr,
the trader loses $10 per straddle, $20 for two points, and so on. Trad-
ers who want maximum positive exposure to volatilicy ind e in long
straddles.

This strategy is a prime example of the marriage of implied and
realized volatility, Traders who buy straddles because they are bullish
on realized volatility will also have bullish positions in implied
volatiliey—like it or not. With this in mind, traders muse take care
to buy gamma via a straddle thar it is nor too expensive in terms of
the implied volatility. A winning gamma trade can quickly become
a loser because of implied volatiliry. Likewise, traders buying strad-
dles to speculare on an increase in implied volacilicy must rake the
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vega profrs and more. Realized and implied exposure go hand
in hand.

The relationship between gamma and vega depends on, among
other things, the time wo expiration. Traders have some control over
the amount of gamma relative to the amount of vega by choosing
which expiration month to trade. The shorter the time until expira-
tion, the higher the gammas and the lower the vegas of at-the-
money options. Gamma traders may be better served by buving
short-term contracts that coincide with the period of perceived high
stock volatility,

It the intent of the straddle is to profit from vega, the choice of
the month o rrade depends on which month's valatilivy is perceived
to be too high or too low. If, for example, the front-month implied
volatility looks low compared with historical implied volatility,
current and historical realized volarility, and the expecred future
volatility, but the back months' IVs are higher and more in line with
these other merries, there would be no point in buying rthe back-
month oprions. In this case, traders would need o buy the month
that they think is cheap.

TRADING THE LONG STRADDLE

Oprion rading 15 all abour optimizing the statistical chances of
SLCCCSS, .f'ﬁ'l. |1:[1gr5[r:1dd1u tl'i.l'd.L‘ ll'liil:'.'.ll_'bi tI:'.IL' IMOst Sense i.ftrll'lli_"['bi []:'l'i.I'I]!’C
they can make money on both implied volatility and gamma.
Many traders make the mistake of buying a straddle just before
carnings are announced because they anticipate a big move in the
stock., Of course, stock-price action is only half the story. The
aption premium can be extraordinarily expensive just hefore earn-
ings, hecause the stock move is priced o the oprions, This is
buying after the rush and before the crush. Although some traders
are successtul specializing in trading earnings, this is a hard way to
make money.

[deally, the best time to buy volatility is before the move is
priced in—that is, before everyone else does. This is conceptually
the same as buying a stock in anticipation of bullish news, Once
news comes out, the stock rallies, and it is often too late to partici-
pate in profits. The goal is to get in at the beginning of the rrend,
nat the end—rthe same goal as in trading volatility.

285
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tor analyzing volatility—namely, news and volatility chares. For
fundamenrtals, “buy the rumor, sell the news” applies to the rush and
crush of implied volatility, Previous chapters discussed fundamental
events thar affect volacilivy; be prepared to ace fast when volatilivy-
changing situations present themselves. With chares, the elemen-
tary concept of buy low, sell high is obvious, vet profound. Review
Chapter 14 for guidance on reading volatility charts,

With all trading, getting in is easy. It's managing the position,
deciding when ro hedge and when to ger out that is the ericky part.
This is especially rrue with the long straddle. Srraddles are intended
to be actively managed. Instead of waiting tor a big linear move to
evolve over time, traders can take profits intermiteently through
gamma scalping. Furthermore, they hold the trade only as long as

gamma scalping appears to be a promising opportunity.

Legging out

There are many ways to exit a straddle. In the right circum-
stances, legging out is the preferred method. Instead of buving and
selling stock to lock in profits and maintain delta-neutrality, traders
LTl 'l'L"i.:I.'l]I:L" l'I._.I.L' ir 'F"l:].‘in'i.T.i.UI'lﬁ I.'J".-1 :il_“'l].'i.'['lg Uﬂ: ST i'.lf- l'.}u: o I.I.h ur pul’..‘s tl:'l':ll
are part of the straddle. In this technique, when the underlying rises,
rraders sell as many calls as needed 1o reduce the delra to zero. As
the underlying falls, they sell enough puts to reduce their position to
zero delra. As the stock oscillates, they whittle away ar the position
with each hedging transaction. This serves the dual purpose of
taking profts and reducing risk.

A trader, Susan, has been studying Acme Brokerage Co. (ABC).
Susan has noticed that brokerage stocks have been fairly volatile in
recent past. FIGURE 15.3 shows an analysis of ABC's volanlity over
the past thirty davys.

Figure 15.3 ABC Volatility

Front-Month
Stock Price Realized Volatility Implied Volatility
30-day high §78.66 30-day high 47% A0-day high 55%
30-day low %6694 J0-day low 36% 20-day low 34%

Current px  $74.80 Current vol 36% Current val 36%
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During this period, ABC stock ranged more than $11 in price. In
this example, ABCS volatility is a function of interest-rate concerns
and other macroeconomic issues affecting the brokerage industry as
a whole, As the stock price begins to level off in the latter half of the
thirty-day period, realized volatility begins to ebb. The front month’s
implied volatility recedes toward recent lows as well. At this point,
both realized and implied volatility converge at 36 percent. Al-
though volartilivy is at its low for the past month, it is sull relavively
high for a hrokerage stock under normal marker conditions.

Susan does not believe that the volatilivy plaguing this stock s
over. She believes thar an upcoming scheduled Federal Reserve Board
announcement will lead to more volatility. She perceives this to be a
volatility-buying opportunivy, Effecrively, she wants to buy volarilivy
on the dip. Susan pavs 5.75 for 20 July 75-strike straddles.

FIGURE 15.4 shows the analytics of this rrade with four weeks
until expiration.

As with any rrade, the risk is that the trader is wrong. The risk
here is indicared by the —2.07 thera and the +3.35 vega. Susan has
to scalp an average of at least $207 a day just to break even against
the time decay. And if implied volatility continues to ebb down to
il 1[Jwr:r1 I J:'I'i.bitﬂ]'i.CEiJ.I.Y '['H.!T['[]ill., I.L"".-'L']., .‘!i]:'l.'.: '['.IL'L"(:IE Ly ECI:I].]:'!‘ WL
maore to make up for vega losses.

Effectively, Susan wants both realized and implied volatility o
rise. She paid 36 volatility for the straddle. She wants to be able to
sell the oprions at a higher vol than 36. In the interim, she needs
to cover her decay just to break even. But in this case, she thinks
the stock will be volatile enough o cover decay and then some. [f
ABC moves at a volarility greater than 36, her chances of scalping

Figure 15.4  Analytics for Long 20 ABC 75-Strike Straddles
iFriday, 4 weeks before expiration, Stock $74.80)

Bought 20 75 calls 2.90
Bought 20 75 puts 2.85

Net debit 5.75
Delta +0.85
Gamma F2.16
Theta -2.07

Vega +3.35

)

=
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The following 1s one possible scenario of what might have happened
over two weeks after the trade was made.

Week one

Dwuring the irst week, the stock’s volatility tapered off a bit more,
but implied volatility stayed firm. Afrer some oscillation, the real-
ized volatility ended the week ar 34 percent while IV remained ar
36 percent. Susan was able to scalp stock reasonably well, although
she still didn't cover her seven days of theta, Her stock buys and
sells netred a gain of $1,100. By the end of week one, the straddle
was 5.10 bid. If she had sold the straddle ar the market, she would
have ended up losing $200.

Profit from scalping stock: £1,100
Loss on straddle due to theta

(5.10 — 5.75) = 20 = ($1,300)

Met P&(L) ($ 200)

Susan decided to hold her position. Towards the end of week
two there would be the Federal Open Market Committee {FOMC)
meering.

Week two

The heginning of the week saw IV rise as the event drew near.
By the close on Tuesday, implied volatility for the straddle was
40 percent. Bur realized woladility continued its decline, which
meant Susan was not able to scalp to cover the theta of Saturday,
Sunday, Monday, and Tuesdav, But the straddle was now 5.20 bid,
0.10 higher than it had been on the previous Friday, The rising
implied volatility made up for most of the thera loss. At this point,
Susan could have sold her straddle to scrarch her trade. She would
have lost $1,100 on the straddle [(5.20 — 5.75) % 20] but made
$1,100 by scalping pamma in the first week. Susan decided to wait
:md S2E 'l.:'l."]'l':'it '_']'lI:" FE‘{' l:]'u]irrmm h:i[_l by ST

By week’s end, the trade had proved to be profvable. After the
FOMC meeting, the stock shot up more than $4 and just as quickly
fell. It continued to bounce around a bit for the rest of the week,
Susan was able o lock in $53,200 from stock scalps. Afrer much
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eytation over this two-week period, the price of ABC stock inci-
dentally returned to around the same price it had been at when
Susan bought her straddle: $74.50. As might have been expecred
after the announcement, implied volatility softened. By Friday, 1V
had fallen o 30. Realized volatility was sharply higher as a resule of
the big moves during the week thar were factored into the thirty-
day calcularion.

With seven more days of decay and a lower implied volatlivy,
the straddle was 3.50 hid at midafrernoon on Friday. Susan sold her
20-lot to close the position. Her prohit for week ewo was 52,000,

Profit from scalping stock: $5,200
Loss on straddle due io theta and vega

(3.50 — 5.10) = 20 = ($3,200)

Net P&(L)  $2,000

Whar went into Susan's decision to close her position! Susan
had rwo objectives: to profic from a rise in implied volarility and o
profit from a rise in realized volatility, The rise in 1V did indeed
occur, hut not immediately. By Tuesday of the second week, vepa
]:'J‘I.'U'Eltl'i WETL {:I'l.-'li_'r.‘i]"lill'.]l:]'l:'l-’li:{i I.'J'!r' tI:'IL'l'i:I Il]ﬁ-.‘il:'ﬁ.

Gamma was the saving grace with this trade. The bulk of the
pain occurred i week two when the Fed announcemenrt was made.
Omce that event passed, the prospects tor covering theta looked less
atrractive. They were further dimmed by the sharp drop in implied
volatility from 40 to 30.

[n this hypothetical scenario, the trade ended up profitable. This
is not always the case. Here the proht was chiefly produced by one or
two high-volatility davs, Had the stock not been unusually volatile
during this time, the trade would have been a cerrain loser. Even
though implied volatility had risen four points by Tuesday of the
second week, the rrade did not vield a prohie, The time decay of hold-
ing two options can make long straddles a tough stravegy to trade.

Short Straddle

Definition. Selling one call and one put in the same option
class, in the same expiration cycle, and with the same strike price.

Just as buving a straddle is a pure way o buy volatility, selling a
straddle is a way to short it. When a trader’s forecast calls for lower

)
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implied and realized volarility, a straddle penerates the highest returns
of all volatility-selling strategies. Of course, with high reward neces-
sarily comes high risk. A short straddle is one of the riskiest positions
to trade.

Let’s look at a T-month 70-strike straddle sold ar 4,25,

Sell1 1-maonth 70 call & 2.25
Sell1 1-month 70 put @ 2.00
Met cradit 4,25

The risk 15 casily represented graphically by means of a P&(L)
diagram. FIGURE 15.5 shows the risk and reward of this short straddle,
It the straddle is held until expiration and the underlyving is trading
below the strike price, the short put is in-the-money, The lower the
stock, the greater the loss on the +1.00 delea from the put. The trade
as a whole will be a loser if the underlying is below the lower of
the two hreak-even points—in this case $65.75. This point is found
by subtracting the premium received from the strike. Before expira-
tion, negative gamma adversely atfects profirs as the underlying falls.
The lower the underlying is trading below the strike price, the greater
the drain on P&{L) due to the positive delta of the shorr pur.

It is the same proposition if the underlying is above $70 at expi-
ration. But in this case, it is the shorr call thar would be in-the-
money. The higher the underlying price, the more the —1.00 delra

— Shorl straddie al axpiration

== Short straddle at time of frade

= Stock at expiration

Figure 15.5 Short Straddle P&IL) at Initiation and Expiration
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adversely impaets P&(L). If at expiration the underlying is above
the higher breakeven, which in this case 1s $74.25 (the strike plus
the premium), the trade is a loser. The higher the underlying, the
worse off the rrade. Before expiration, negative gamma creates neg-
ative deltas as the underlying climbs above the serike, eating away
at the potential profit, which is the net premium received.

The best-case scenario is that the underlying is right at 5370 ar
the closing bell on expiration Friday. In this situation, neither option
is in-the-money, meaning that the 4.25 premium is all profir. In
reaping the maximum profit, both time and price play roles. If the
position is closed before expiration, implied volatility enters into
T]'lt' F'il:['l._ll.'E' A5 "ﬂ.-'i'_"l.l..

[t’s important to note that just because neither option is in-the-
maoney if the underlyving is right at $70 ar expiration, it doesn't mean
with certainty that neither option will be assipned. Sometimes op-
rions thar are at-the-money or even out-of-the-money ger assigned.
T.I'll".- CelIn I.E":i{{ [oa FII.E:-!!':-:-IF][' or l_]l'l].'ll]E'rlf'i'r'l'l'lt !'i-l._ll-Fl]'th" ThE‘ }'l."'[li_'lll'ld:-l'!r' [T -
ing following expiration. The risk of not knowing whether or nor
vou will be assipned—thar is, whether or not vou have a position in
the underlying securitv—is a risk to be avoided. It is the goal of every
T.]'i:l'i.iL']' [0y FETRROI Y LN C S SEATY risk :I'-l'li'l']'l'l t]:'l.l.: L"E]UiltiUI'l. Bll'!,-'i.'['lg T.]:'lL" 'i'_":'i“.
and the pur for 0.05 or 0,10 to close the position is a small price to
pay when one considers the possibility of waking up Monday morn-
i.I'I.g L