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http://www.quantnotes.com/fundamentals/options/thegreeks-theta.htm

Introduction

NillaHedge is a set of tools built on a common databiaaeallows you to manage your stock
and option holdings, analyze option issues, explore hgdsirategies, and compare how interest
rate changes affect option issues and your portfolaptibn positions. Following is a brief
introduction to the capabilities of this Pocket-PC appbecesoftware, starting with an overview
of the main menus.

NillaHedge is not a document-centric application, whitedans upon invocation all you'll see is
the main menu and a blank screen. Switcher and siatilities typically only include
applications with open document windows in their listuwfning applications - the blank
window gives Switcher something to find. If you don’'t havet&wer or it's equivalent, a tray
icon will be available whenever NillaHedge is not filet most application.

The Menus
When you first open NillaHedge, you'll see the menugtitri File Edit Tools Help

File Menu

NillaHedge uses a database to store instrument defingiechortfolio positions that you create
while using it. All instrument definitions and portfolio gbons created are immediately
committed to the database, so there’s no need toasélie end of a session. Just quit.

Open Database

Given the personal nature of Pocket-PCs, NillaHedgenass that there is only one user and one
database - it opens a database in a default directoryimypocation so you can get right to work.
The only time you’ll need to use Open Database is gfterhave previously closed the database.
This menu item is only enabled when the database is tiyrodosed.

Close Database Close Database

If you can't choose database directories, you mightads/ include Open Dpen Database
Database and Close Database at all? The ansvimat i8dtiveSync won't [|File|Edit Tools Help
sync open files and an open database will probably haeeaddies
open. Therefore, if you ever want your database backedupan use
Close Database to close it manually and then reopdteit ActiveSync has finished. This menu
item is only enabled when the database is currently open.

Edit Menu Position List Options

The Edit menu is the entry point for creating and subsgtyue Confirmation Dptions
modifying instrument definitions and positions based onethos

definitions. Supported instruments include stocks and vanilla Stecks
stock options (i.e. puts and calls). It also providesetitey point ptons
to the NillaHedge’s two preferences dialogs. All Edénm b Positions

items are always enabled.

File |[Edit| Tools Help
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Stocks

The Stock Definition Dialog is a structured view of théaddat defines a stock to the tools in
NillaHedge, including its market price, volatility, and dignds.

Options
The Option Definition Dialog is a structured view of theta that defines a vanilla stock option

to the tools in NillaHedge, including its market price kstprice, expiration date, underlying
stock symbol, and whether it's a put or a call option.

Positions

The Positions dialog is your entry point for creatingaifion in a option or stock issue. It
captures the purchase date, number of units in the postidrthe cost of the position. It also
captures a ‘Note’ field, allowing you to annotate a tratisa number or a source of cash for the
transaction, etc.

It also displays any positions previously created for pleeified option or stock issue, including
purchase date, number of shares or options, the drggstof the position, its current market
value, the capital gain (loss), any dividend income waaild have been generated since the
purchase date, the net gain (capital gain plus inconegrthualized yield that the net gain
represents, and any note you may have entered whenaatedthe position. If the underlying
issue is an option, the income column is replacedhéekercise value of the options in the
position.

Position List Options

If you read the previous section on the Positions diglog,can see that there are quite a few
columns of data computed for each position. To managetmplexity within the confines of a
small screen, each of the columns in the Positicasgls list of defined positions can be made
invisible by un-checking the associated check box ifPth&tion List Options dialog. The left
column of preferences affects the display of columribe Positions dialog while the right
column of preferences affects the display of columribe Portfolio Navigator.

Confirmation Options

The Confirmation Options Dialog controls behaviors spanmargus dialogs. Two preferences
affect behavior within definition dialogs (where you defnstock or an option issue), two affect
behavior within the Option Analyzer dialog, two affeehhviors within the Positions dialog,
and one affect behaviors within the Option Chain Retriéve

! For details on the specific behaviors, refer to tiotiare on the Confirmation Options Dialog.
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Tools Menu

The Tools menu assembles a variety of tools in one pac Positions Transcripts
accomplish a variety of tasks. One pulls option praoes Portfolio Navigator
other relevant information from the Internet, one is
analytical, four are graphical, and two report the current
state of your portfolio — one hierarchically, the othsa
plain text transcript. Following is a brief introductito

Yolatility-Yalue Explorer
Time Decay Explorer
Rate Sensitivity Explorer
Hedge Explorer

each. Option Analyzer
Option Chain Retriever - Option Chain Retriever
If you can access the internet from your Pocket-P€, th | |File Edit|Tools)Help =3

Option Chain Retriever will retrieve current pricesding
volume, and related information for options derived flaam
given exchange registered stock symbol. The Optia@inJRetriever allows you to check
current market prices, update the market price of existitigrogefinitions, save new option
definitions to the database, and update the market prite stock underlying the option chain.
This menu item is always enabled.

Option Analyzer

The Option Analyzer’s primary purpose is to report Blackdes value, a half dozen Greeks,
elasticity, implied volatility, and the probability olosing in the money. Of secondary
importance is the ability to experiment with alternat#alues of the risk free rate and the
underlying stock’s volatility and market price to observe lsowh changes will affect the
option’s market value. This menu item will be disabfetiere are no options defined in the
database.

Hedge Explorer

The Hedge Explorer is a graphical tool displaying profit/lmswves for multi-issue positions
consisting of up to three options on the same underlyagk spossibly including the stock
itself. The Hedge Explorer supports ratio spreads and gbsitions and allows the user to
modify the evaluation date, risk free rate, stock paice volatility. It displays the profit/loss
curve for the constituent issues as well as the aggregaiwbility. This menu item is disabled
when there are no stocks or options defined in the dsg¢aba

Rate Sensitivity Explorer

The Rate Sensitivity Explorer provides a graphical vielwaab the value of options and
portfolios of options are affected by interest ratenges. This menu item is disabled when there
are no options defined in the database.

Time Decay Explorer

The Time Decay Explorer is a graphical tool which pégéBon values versus time. It supports
two modes of operation — one completely based on Blabki&g value, the other incorporating
the option’s current market price. This menu item ssdied when there are no options defined
in the database.
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Volatility-Value Explorer

The Volatility-Value Explorer is a graphical tool whiclots relative option value versus relative
volatility of the underlying stock. Relative values are@y ratios of prospective volatility or
option value divided by the currently stored value fordiioek’s volatility or the option’s current
Black-Scholes value, respectively. This menu itemsalded when there are no options defined
in the database.

Portfolio Navigator

The Portfolio Navigator presents your current portfoligipons in a hierarchical explorer-like
navigator, allowing you to drill down to the positions lewghin a particular stock or option, or
abstract upwards in the tree until all you can see duencototals for the entire portfolio.
Subtotals are provided at each level in the tree, eepdintfolio level, the instrument level
(options or stocks), the issue level (particular st option issues), and the position level
(issues you have a stake in). Background colors distimdpeisveen row types to manage
display complexity. This menu item is disabled when there are no positiotie database.

Positions Transcripts

The Positions Transcripts dialog produces a detailed sddript of all positions closed in a
given year or currently open. It's the textual equinttef a position level Portfolio Navigator
display. It allows you to save the contents oftthascript to a file, thus providing convenient
tax time documentation. This menu item is only enableenihere are positions in the
database.

Help Menu
The Help Menu currently contains only ‘About box’ About NillaHedge...
information about NillaHedge. File Edit Tools|Help B3

Common Behaviors

This section covers various considerations common atwolssin NillaHedge, including the
precision with which numbers are stored, slight varregifrom the Windows’ standard behavior
for combo-boxes, and an overview of database behaviomamy behaviors common between
the option and stock definition dialogs.

Floating Point Precision in the Database

Many of the edit boxes you’ll encounter in NillaHedgalolgs await and/or display a numerical
value. Most of these values are stored with floatingtgmecision (23 magnitude bits in the
mantissa and 7 magnitude bits in the exponent), producirggthealent of 6.9 significant
decimal digits. Examples of this level of floating mgprecision include interest rates, dividend
amounts, market prices, and volatility.

2 Options for column display in the Portfolio Navigatoe aet in the right hand column of Portfolio Navigator
preferences in the Positions List Options dialog.
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Number of shares or options in a position and thé ¢tott of a position are all stored with
double precision (52 magnitude bits in the mantissa and 10 mdgiits in the exponent),
producing the equivalent of 15.6 significant decimal digit¢hen either of these floating point
representations is retrieved from the database and prdsard dialog control, it may be
formatted with a fixed number of fractional digits, pdiglly truncating presentation of some of
the significant digits. Be assured that the originafiyered precision has not been truncated in
the database, they're just not being displayed.

Combo-box variations

In the interest of minimizing pen taps, NillaHedge corbbaes operate slightly differently from
the Windows standard. Suppose you're using the drop-dowmpaifthe combo-box and
something in it is currently selected. If you tap somewlethe dialog outside the drop-down
box in a standard Windows application, it cancels #hecsion. By contrast, NillaHedge accepts
the selection.

Instrument Definitions

It is useful to note that once saved, an instrumentkstooption) definition will be retained in
the database forever, so it behooves you to limit timber of definitions you create to those
that are actually meaningful. The storage occupied bgsirument definition is quite small, but
NillaHedge thinks that each definition is equally significaat the symbols for any junk
definitions that may creep in will take up rows in thepddmwn box when you're trying to
locate a definition later.

Instrument definition dialogs have three things in canmEach one has a combo-box where
you can type or select the unique symbol associated vatimstrument definition, an edit box
for the instruments’ current market price, and an editldbeled ‘Description’ whose contents
serve no other purpose than confirming that you've rectiedefinition you thought the
symbol represented.

Symbol

The Stock Definition Dialog refers to a stock symbal #me Option Definition Dialog refers to
an option symbol. The concepts are identical, but unicaseisanstrument dependent, meaning
that you can define a stock and an option with the sa@et symbol and they won't collide with
one another in the database. You might confuse gthlmg having an option and a stock named
Ford, but the database will keep them straight. Angigsof characters will suffice as the
symbol - however, using the generally accepted exchaggsered symbols have benefits
discussed in the next section.

The database locates instrument (stock or optionpitdefis using the symbol you provide in the
control located in the top left area of the dialddnis control is a combo-box, which means it has
both edit and drop-down capabilities. You can recaltimséent definitions by selecting a

symbol from the drop-down box, or by a combination githg’ and scrolling. It supports auto-
completion, so the typing required on recall is minimBhere’s no sense going to extra effort
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for first letter capitalization because all symbals ®rced into upper case when the instrument
definition is saved to the database.

Using an exchange registered symbol

You can use any arbitrary symbol in an instrument defmitiut there are advantages to using
exchange registered symbols. For example, suppose yop getir database using ‘AMAT’ as
the symbol for Applied Materials Inc. Later, you tise Option Chain Retriever (in the Tools
menu) to download options derived from Applied Materiadglst In the process of fetching
option pricing and volume information, the Option ChainriRger will automatically update the
price of Applied Materials stock. The benefit of usihg exchange registered symbol is that
you can run with the preference to confirm stock price sddisabled (in the Confirmation
Options dialog), and let stock price updates sail througtowi intervention. The default is to
let the stock price updates go through without confirmation.

Conversely, if you had used ‘AMAT’ to refer to Amalgamahkétiing and Technologies in your
database, and you subsequently desire to use the OptionR&igever to get the options for
‘AMAT’ (by which the rest of the world refers to ApptieMaterials Inc), you could potentially
overwrite the price of your AMAT with the current markeice of Applied Materials.
‘Potentially’ enters the game because you can requateNifaHedge confirm all stock price
updates from the Option Chain Retriever by setting a preferi the Confirmation Options
dialog, so you have the opportunity to cancel the updgtaiitome to your senses just before
the price would get committed to the database. Obviotls$yis only a patch on a bad situation
- you have forced yourself into manually updating pricesAfdAT forever.

A similar situation exists for option symbols.

Saving an Instrument Definition

Suppose that you haven’t modified the default valueseottimfirmation options and have just
defined an instrument with the symbol ‘INTC’. When yadigk the OK button in the upper right
hand corner of the dialog, a confirmation dialog like time at

left will be displayed. Screen space on the PockesPC i Save changes?

precious and many of the dialogs are packed with contwls,

instrument (stock and option) definition dialogs post albm @ Sawe changes to 'TNTC'?
confirmation dialog, asking you to confirm or cancelisg
the changes you've made to the definition as a substiiute Yes No
explicitly including a Cancel button. When you initially
define an instrument, it may seem superfluous to askuif yo
really meant to save the definition, but later whew'n@editing a preexisting definition, the
opportunity to cancel the save may prove more useful.

Confirmation Options

If you'd rather opt out of confirmations like these, y@an use the Confirmation Options dialog
to uncheck the preference labeled ‘Definition dialogs setloWhen this preference is
unchecked, subsequent close events in any of the thragmesir definition dialogs will simply
update the database without asking permission.
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If you've already detoured through the Confirmation Optiges may have noticed a preference
labeled ‘Definition dialogs — change symbol’. This prefere operates similar to ‘Definition
dialogs — close’, but is triggered by changing the valub@ttock symbol while one or more of
the remaining dialog controls contains a value diffefenm the associated value in the
database. Naturally, if confirmation is enabled analw®never saved an instrument definition
with that symbol before, then a confirmation dialoy post no matter what state the controls
are in.

Software and documentation © PocketNumerix 2007 — All rigtgsrved.

10



Option Definition Dialog

The Option Definition Dialog is one of two ways to dﬁem

an option definition in NillaHedge. The other is to t#& = g i0n Symbal Market Price
Option Chain Retriever to save one of the options | -] [o |
g::f;i)rlla;y:g (l)n |Fs options list, but we,II get to thatdr._ T(? O cal_ Stike Price Expiry
ption from scratch, you'll need the option’s ) put D ol
symbol, as well as its market price, strike price, ex@n p—

date, underlying stock symbol, and of course whether i Underiying Stock | v|
a put or a call. Desc: | |
) Black-5choles Walue
Option Symbol Implied Volatiity
Refer to the Symbol / Identifier discussion in the i Pricing Error
Instrument Definitions section. Black-Scholes Greeks
Delta Rho{r)

. . Gamma Rho{D

Automated price updates depend on internet sources | Theta Veqga

which catalogue pricing information using exchange
registered symbols. No confirmation option allows yo
interfere with option price updates, so it's imperathvat t
you stick with the exchange registered option symbols.

BS Elasticity p{ITM]

Market Price & Strike Price
Market price and strike price are currency denominated salue

Expiry

The Expiry date picker captures the option’s expiratiom
date. The vast majority of stock options expirelon t Option Symbol Market Price
third Friday of the month (technically the third Saturday [NQHD.x ~| |4.00 |

but the exchanges are closed on Saturdays), so the call  Strike Price Expiry
convention is to say they expire on the third FridBg. ) Put 8 117/07 -
careful to specify the correct date. One could argue th
the day of the month in the expiry date is superfluous
because options always (effectively) expire on thelthi ~Desc [Intel 17-Aug-07 Call @ 520 |

Underlying Stock | INTC v|

Friday so you'd be right insofar as exchange registere( Black-5choles Value 3.990
issues go. However, since the Option Chain Retriever Implied Yolatility 0.7917
will automatically save exchange traded options directl 'V Pricng Error ALl
into the database, including the exact expiration aege, 'E::E;"S‘:mﬁg%;“g:m
decided to leave exact date flexibility in the Option Gamma  0.0000 Rho{D) -0.2623
Definition Dialog. Unfortunately, with that flexibility Theta -0.8418 Vega 0.0000

you also get the burden of accurately specifying the BS Elasticity 6.01 p{ITM) 100.0%
expiry date each time you define an option manually. : '
Sorry about that.

Put / Call

The Put / Call radio button pair is technically a tats. It is initialized to an undefined state,
which prevents analysis, forcing you to choose a valid vale might ask, why not just pre-
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select Call as the default value and save the userdrpem-click, half of the time? Well, it's
because an invalid default value forces the user to pvefctelect a valid value, thus
minimizing the potential of defining an option with an inaet Put/Call value as an oversight.

Underlying Stock

The Underlying Stock is a combo-box control, so youatrer type the stock symbol or pick it
from a list of stock symbols already defined in the basa. If the specified stock doesn't
already exist in the database or it has zero vdlatl zero market value, analysis will be
disabled, resulting in a display like the one on theiptes page.

However, if there is an underlying stock defined in thelzkeg@ with positive market value and
positive volatility, the option can be analyzed, prodg@nalytical results like those at right.

All of the analytical information presented below thescription field also appears in the Option
Analyzer. Please refer to the Glossary and theoseot the Option Analyzer to learn more
about implied volatility, Black-Scholes value and greekssticity, and the probability of being
in the moneyp(ITM).

Software and documentation © PocketNumerix 2007 — All rigtgsrved.
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Stock Definition Dialog
The Stock Definition Dialog includes controls for emgrim

a _stock sy_mbol, thg sf[ock’s volatility, its currentriket Stock Symbol Market Price
price, a brief description, and a number of controls | -| ||-_1 |
supporting quarterly dividends. een | |
Stock Symbol Ex-Dinidend Date Dividend

e . 1
Refer to the Symbol / Identifier discussion in the E Qz
Instrument Definitions section above. Q

[1qs

Volatility [+
If you never intend to analyze options on a particular ~ CurYield — 0.000 % Valatility [0.3

stock, then volatility can be ignored because it's arsigd
to price and analyze options derived from the stock.
However, if you are interested in analyzing options on i
stock, you should know a couple of things. First, many
sources of volatility report the volatility as a perage,
e.g. if the volatility is 0.391, they may report 39.1%.
NillaHedge expects volatility to be the un-scaled flogti
point value, not the percentage. An excellent souncediatility values (reported as
percentages) Bobert's Historical Stock Volatilities

Dividends

The stock price obviously affects the capital valueo:nfrym
portfolio, and dividends are a motive force behind inco Stock Symbal Market Price

reporting (elsewhere in NillaHedge). If you've done an|amat ~| |21_35 |

amount of income investing, you will have discovered
that there can be several weeks between the ex-divide
date and the issue date for the dividend check, but
NillaHedge only has only one set of dates and uses tht o

Desc: |ﬁ.|:|p|'|Ed Materials Inc. |
Ex-Dividend Date Dividend

dividend date for both purposes. []Qq2
Q3  8/14/07 ~ |0.24
There are several justifications for this simplificati [ |4

First, option valuation is driven by the ex-dividend dat€ ¢yrvield 1092 %  Valatiity |0.3100
not the payment date. Second, capturing eight dates
associated with dividends would substantially complice
the Stock Definition Dialog and pose a greater data en
burden on the user. Finally, given the limited storage
capabilities of the typical PocketPC, storing just four
dates instead of eight, saves storage space. The side
effect is that the current yield may be affectedwillt
usually be inconsequential.

? http://www.intrepid.com/~robertl/stock-vols1.htmVolatility is also defined in the glossary.
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You'll note that the date picker controls in the St@&Kinition Dialog can specify years as well
as months and the day of the month. NillaHedge asstiraedividends recur annually on the
given calendar date, ignoring the year specified. E&tiedour dividend date pickers is
restricted to the months in the associated calendatequdf a stock pays dividends just once
per year, in May, the only place you can successfpligiy the date is in the date picker
immediately to the right of the Q2 checkbox. Yoalko find that the dividend date picker and
dividend amount for the Q2 dividend are disabled while theczged quarterly checkbox is not
checked. Once you check the checkbox, the date picketiadend amount controls are
enabled. If you later desire to experiment with thea#f of discontinuing the dividend, you
need only disable the checkbox for the associated dtidad save the modified stock
definition back to the database. The ex-dividend datehendividend amount are retained in
the database, but that dividend is excluded from all subsemeente calculations. At the end
of the experiment, you can simply re-check the Q2 dbhecland re-save the stock definition.

Current Yield

When a stock price and one or more quarterly dividerelglefined, the dialog will report the
current yield of the dividends as a percentage of thek stoce.

Definition dependencies
Since vanilla put and call options refer to an underlyingkstpou may wonder if you must

create a stock definition before creating an option defimwhich refers to it. The answer is no.

If a stock definition does not exist at the time thabphon definition referring to it is saved, a
placeholder stock definition will be created for youwill be up to you to enter appropriate
values for the market price, volatility, dividends, andalgtion, if any. The Stock Definition
Dialog is the only place where you can enter a descniptividend dates and amounts for a
stock, but the Option Analyzer also allows you to rthe stock price and volatility for an
option’s underlying stock. Additionally, the Option Omdetriever will automatically update
the stock price whenever it successfully retrievesmiom chain for a particular stock.

Software and documentation © PocketNumerix 2007 — All rigtgsrved.
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Preferences Dialogs

There are two preferences dialogs in NillaHedge, b £F MilaHedge
launched from the Edit menu. .

Require confirmation before. ..

The Confirmation Options dialog allows you to view || [“Pdating Instrument Definitions —

and modify the current value of seven confirmation L S el S S D o)
options which affect behaviors in the analyzer GUELEEC RS ERES
dialogs, instrument definition dialogs, the Positions Definition disiogs - change symbol
Dialog, the Portfolio Navigator, and the Option Cha| Definition dialogs - ciose
Retriever. -Deleting/Modifying Active Positions
Positions Dialog - Delete position
The Positions List Options dialog allows you to viev Positions Dialog - Modify position
and modify t_he visibility_of coIL_Jmns in positions Iist_s _Stock Price Updates
f\lhat_ap{:)ear in the Positions Dialog and the Portfolic [] Option Chain Retriever
avigator.

Confirmation Options =]

There are three groups of preferences in the
Confirmation Options dialog. Each preference
controls whether to require user confirmation beforeglsomething irreversible to the
database. The first group controls whether to confistriment (option or stock) definition
updates. The second group controls whether to confirnfoporposition modifications and
deletions. The third group just controls whether toicon§tock price updates in the Option
Chain Retriever.

Dialog Close Events

The second and fourth check boxes indicate your deshiave NillaHedge post a confirmation
dialog before updating an instrument definition when youectbe dialog. The second check
box affects close events in the Option Analyzer aeddahrth check box affects close events in
the instrument definition dialogs. The default valueldoth preferences is to require
confirmation.

Change Symbol Events

The first and third check boxes indicate your desire e INillaHedge post a confirmation
dialog before updating an instrument definition when you ch#mgeymbol (identifier) in one

of the instrument definition or analyzer dialogs. Tih& check box regulates change symbol
behavior in the Option Analyzer dialog. The third chbok dictates change symbol behavior in
the instrument definition dialogs. The default valueldoth preferences is to require
confirmation.

Delete and Modify Events

The preferences in the second group affect whethereygueried for confirmation after
pressing the Delete or Modify buttons in the Positioatdi Confirming position deletes is
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probably a good idea, but it's not a huge tragedy if you damifirm modify operations, because
you’ll have the opportunity to re-Enter the positiorfobe quitting the Positions Dialog, but no
warning will post when you close the dialog with values presethe controls above the Enter
button. The default value for both preferences is to regquanfirmation.

Stock Price Updates

The preference in the third group merely puts you in the b@fore the stock price can be
updated by the Option Chain Retriever. Its default vadalse, in the hope that you will wisely
use exchange registered stock symbols, making such cotdinmauperfluous.

Option Price Updates

You might wonder, if there’s a preference for confirmitmck price updates in the Option Chain
Retriever, why not do the same for option price updatésst, the two types of price update
don’t generate the same amount of user interactioerelil only one stock price per ‘Fetch’, so
there would never be more than one confirmation posteis account. In contrast, there might
be a half-dozen or more options defined in your datalbasertight need to have their prices
updated as a result of a single ‘Fetch’. The critesad to decide whether to update the option
price is that an option definition exists, not whetherould affect your portfolio value (i.e. all
definitions will attempt an update, not just those witkpagated positions).

As a result, it could get really irritating working tlugh all of those confirmation dialogs, so
additional logic would be required to manage possibilities [No, to all’, ‘Yes, to all’, ‘Abort’,
etc. All of that complexity to prevent updates to optiefinitions that might have been defined
with an exchange registered symbol, but didn’t reprasenissue referred to by the registered
symbol. It further requires that you'd recognize thatsymabol you used for your special option
now collides with an exchange registered option.iniditely, it seemed unlikely that the same
user that would unwisely pick an exchange standard symbeptesent something other than
the normally associated option would subsequently rezeghat it was being inappropriately
updated. In short, we believe that option price updatéromations would probably never get
used, so the opportunity to prevent automatic updates idfacta

We therefore strongly recommended that you stick esithange registered option symbols to
define options that the rest of the world associatds thdse symbols.
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Positions List Options

Positions List Options are virtually self-explanatory.
The preference names correspond with columns in
Positions dialog and the Portfolio Navigator. The
preferences in the left column affect the visibitity
columns in the Positions dialog and the preference:
the right column affect the visibility of columnstime
Portfolio Navigator.

All of the preferences have the default value of
enabled (checked), so all columns will be visible in
each of the affected dialogs. The columns appear
the same order that they occur in the preferences li
at right.

The only preference that doesn’t coincide with a
column heading is the very last one on the right —
‘Initially Hide Positions’. The Portfolio Navigator
has many row types; the row type at the leaf level i
the hierarchy displays a position in a format almost
identical to the display used in the Positions dialog.

The justifications for a default of initially suppresgithe display of positions went something
like this. 1) Positions are always displayed in thatlos dialog. 2) You have the option of
expanding an issue’s summary node to see the positiainsahtribute to that subtotal row. 3)
Portfolios would require more scrolling if the positiomsre visible. 4) It would be quite a bit of

Paositions Partfolic
Dialog Mavigator

Purchase Date

# Options or Shares
Initial Cast

Market Yalue

Capital Gain

Dividend Income

Met Gain (05 + DI

% Yield (MNGfCost)
Exercise YWalue (Options)

Maote
Initially Hide Positions

W

B | KKK KKRKIKIE]
[ 3

work to toggle all of the issue expansion nodes offatdifate fitting more summary

information onto the small screen.
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Position Dialogs

There are three dialogs in NillaHedge that deal with
positions, the Positions Dialog, the Portfolio Navigat
and the Positions Transcripts dialog. The Positions
Dialog offers the opportunity to view or create the
positions linked to a specific stock or option issue.

The Portfolio Navigator provides a top-down view of
the entire portfolio, optionally expanding or collagsin
branches in the hierarchy down to individual positior
at the leaf level.

The Positions Transcripts dialog provides a text
transcript equivalent to the leaf level in the Portfolio
Navigator. The intent is to export these journal estr
for review, tax records, and other documentary
purposes.

The Positions Dialog
The Positions Dialog is where all positions in your

fwj‘ MillaHedge

() Option  purchased 2 /3 /06 *
|Inits Total Cost

E IE
Mote: | |

i E!!‘i.'_:'.’i’_i Active Positions. ..

| Close | Delete |

| Modify |

E|A

portfolio are created. NillaHedge tries to anticipatech instrument type you’ll want to create

positions for. If you haven't defined any options or stobklaHedge won'’t be able to guess an

instrument type, so it will initialize the PositioBsalog with the Symbol combo-box disabled
and no selected value in the radio button group as shoawuea

However, if you have defined some instruments,
NillaHedge will select an instrument type based ont
type you last defined, created a position for, or
analyzed. For example, if you just defined a stoak,
Positions Dialog will choose Stock in the radio batto
group and load the known stock symbols into the
combo-box. In the next screen shot, we've selected
Intel Corp (INTC) from that list and filled in valuésr
Units

Note that all of the buttons that operate on the positi
list (Enter, Modify, Close, and Delete) are disabled fi
an issue with no positions.

Symbol (ldentifier)

When the instrument type radio button group is set t
Option, the symbol combo-box selects option symbc
When the group is set to Stock, the symbol combo-L
selects stock symbols.

fwj‘ MillaHedge

(w0 stack [NTC R

() Option  purchased 6/ 7 j04 *
| Jmits Total Cost
100 |[2232.00 |

Mote: |OTEI winnings |

Enter | Active Positions...

Cpenbiate |5hares| Cost | Mkl

1| i [ [ »

[ ﬂnt’:ii—y_I | Close

[ Delete |

E|A
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Note that it's not necessary to select a symbol from =
those already defined in the database. If you enter a4 M
new symbol, a placeholder instrument definition will 1§ g 5o [INTC i
created for you, though NillaHedge will not make anyll¢ ) option  purchased 6/7 /04 -
assumptions about the issue’s current market price ( Uriits Total Cost
based on the number of units purchased and their tor 0.0 ||0.00 |
cost). Using zero as the market price in the placehol N.:.te:| |
definition serves as a reminder that its value hasmevi|— = : —
| Enter | active Positions. ..

been set.
Cpenbiate | Shares | Cost | Mkt‘ufaluh

The current date is used as the default value for the
Purchase date, but future dates are disabled, so it's 1
possible to enter pro forma positions.

) ) 1| I [ [»
Number of Units (Options or Shares) [Modify | | Close | | Delete |
The number of units (options or shares) in a posison E|‘

stored as a double precision floating point number.
While fractions of an option don’t find much practical
application, stock reinvestment plans often produce
fractional shares of stock, hence the floating point  {Mktvalue | CapGain | Income | MetGain
representation. For short sales, specify the nunfber ¢} 2733.00 -100.00 2400  -76.00
units as a negative number. Please note that thefunit o

measure for an options position is one option, not a
contract consisting of 100 options. For example, if y¢
buy 3 option contracts, you would enter 300 in the
Units edit-box.

MetGain | 2 vield | note
-76.00 -2.668  OTE winnings

Total Cost

Total Cost is also stored as a double precision floatin ANOGCX -
point value. The presumption is that it represents the% gm;;n [ane —|
cost of the position including any transaction fees. N P
that the cost associated with a short sale should be
negative, thus representing an inflow of capital after
expenses.

Purchased 12/15/07 -
IUnits Total Cost
lo |[0.00

Nate: [AMAT Jul08 Call@15 for 4.40 |

| Active Postions. .

As an example, if you chose INTC as the stock symb| openDate | options | Cost | Mitve
and enter 100 as the number of shares, the dialog
calculates and enters the cost of the position baised
the market price of INTC, as currently defined in the
database. No fees are added at this point (that’s teft
you to do manually). We'll set the date back a yedr &
add $100 to the total cost.
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Option/Stock Radio Button Group

The Stock/Option radio button group controls which
symbol table is loaded into the Symbol combo-box.

{1}' MillaHedge

(0 Stock [NTC =

Note () Option  purchased 1 /17/04  ~
The Note field is provided to document almost anythi Lnits Total Cost
you'd like to associate with a position. 200 ||5366.00 |

MNote: |Elir'|g|:| haul |
When the Option/Stock Radio Button Group is set t0 irgnter | active Positians. .

Option, a string is pre-loaded into the Note box CoorDo |5hares| ot | Mktu.aluh
describing the current option in the symbol selector. 473 =004 100 zem=m.o0 ===l
The string includes exchange symbol for the option’s
underlying stock, the option’s expiration date, whethe
it is a Put or Call option, the option’s strike priead
the option’s current market price. An example for the

ANQGC.X is shown above right. Its underlying stock {7 [ [ »
is Applied Materials (exchange symbol AMAT); itis af Maodify | [ flose | [ Delete |
July 2008 Call option struck at $15; and its current E|A

market price is $4.40.

Enter Button

Once a symbol has been entered and there are valube faumber of shares and the total cost,

the Enter button will be enablédAs soon as an entry appears in the position listabftelow
the Enter button), the position has been saved iddtabase. Closing the dialog only discards
the contents of the fields (above the Enter buttoe)l is create a position.

Positions List

The position has been committed to the database an/ | 22enbate | shares [ Cost | mktval
17Jan2004 200 5366.00 S466.0

row is added to the positions list for INTC to depict thil -°>3" “ons o0 283300 27330
current state of the database. Tatal 300 S8199.00 £199.0

Note that the number of shares and the total costfield
now contain zeroes, the Note field has been cleared g
the Enter button has been disabled.

o |
Mictwialue | CapGain Inn:n:urnel MetEain

5466.00  100.00 06.00  195.00

_ _ _ _ M 273200 10000 2400 -7R.00
Since INTC was defined previously with a market pri¢|| =129.00 0.00 12000 120.00

of 27.33, the market value of the position reflects the
number of shares times the market price of the sttck.
we scroll to the rlg_h_t in the positions Ilst_, We GB® M cican | % vied | Note
some of the remaining columns in the list control.c8ii .
. ) 196.00 2.5948 Bingo hacl
we added $100 to the cost of the position, the Caplta -FE.00 2668 OTE winnings
Gain shows a loss of $100. INTC pays a $0.24 divid||| 12000  0.745 Total
once annually, so 100 shares of dividend income is
displayed in the Income column. The Net Gain colunamely sums the Capital Gain and

* The initial results of clicking the Enter button arewh above right, with scroll-right addenda below it.
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Income column entries and the ‘% Yield’ column annualize Net Gain over the holding
period.

If we scroll to the right, we can see the Note weesd above as our source of funds.

Let’s see what happens when we add another INTC pasitdill change the date and buy 200
shares for $5366, including transaction fees, and note the parabdeing financed by a haul in
a Bingo game.

As before, the Enter button becomes disabled, the islateared, and the Units and Total Cost
fields are zeroed out. The Positions List now shdweddllowing contents:

The ‘Bingo haul’ position has become the topmost posishowing a positive Net Gain and
annualized yield. Obviously, positions need not be limibeolutright purchases, they can just as
easily be the result of dividend reinvestment.

A Total row, highlighted in cyan, has been added to depacstims for each of the columns - the
exception being the ‘% Yield’ column — this Total row gn# the cost weighted average
annualized yield of the contributing positions, so yougeinmmediate feedback on how well
cost averaging is working for you. The total row is ongible when more than one position
exists for the issue you've selected.

Positions List Columns

Column headings are generally self explanatory, so ¥ells on a few things that may not be
as readily apparent. First, the list control suppastsman resizing, reordering, and sorting
(toggles between ascending and descending). If a totasnoresent, it is not included in the
sort. Stocks with dividends generate income, so tharetdumn displaying income when the
radio button group selects Stock. The Net Gain coldisplays the sum of the Capital Gain
and Income columns and is also only displayed for sto#sen the radio button group selects
Option, you'll find another column (assuming its enabled) fja the left of the Note column
displaying the exercise value of the position.

You'll note that the second column (when the Purclizete and Options/Shares preferences are
both enabled) changes its name to reflect what somits the position represents.

Managing Display of the Positions List

Clearly, you can't see the contents of all columns

without scrolling the Positions List horizontally, but /|| FseE e = =
you can disable the display of any of the columns ir || T2t 00
the Positions List Options dialog, thus reducing the
need to scroll horizontally.

OpenDate |5hares| Cost | Mkt‘ufalu"

07 un2004 100

q ] i [ [ »
[ Modify | [ Close | [ Delete |
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Managing the Contents of the Positions List

The three buttons below the Positions List allow tmmanage the list of positions displayed
above. If you select one of the positions in thig Yisu’ll see the row highlight and the three
buttons at the bottom of the screen become enabled.may notice that you can’t select the
total row — it’s not a real position, just a summamyrg in the list control.

Here’s what happens when you select one of the thiens

at the bottom of the dialog. m

Delete You are about to

. ) o permanently delete the
The Delete button is the simplest of the threee@mig it selected position.  Okay to
causes the message box at right to post over thegoﬁalb proceed?

you click ‘Yes’, it will disappear from the databasecioer.
The Delete button is the only one of the three bottottobs
that supports multiple selections.

Yes No

Modify

The Modify button is very much like the Delete buttonthat it warns you that you are about to
delete the selected position, and once you select ‘Wesposition will be permanently deleted
from the database, just as it promi§etihe difference is that Modify overwrites, withowskang
permission, all of the fields in the dialog with vedutaken from the position you are
‘modifying’. Clearly, you shouldn’t use the Modify buttdrnyou have typed information into
the fields above the Enter button that you care about,

. #3 NillaHed
After you complete your modifications, you must re- £ Niatedoe

Enter the position in the database. Until it appears Closing Date MNet Proceeds
the Positions List below the Enter button, it's rexed 6 /1405 - |1|:|33.|:u:| |
in the database — that’'s why the warning message se Closing Note

“you are about to permanently delete the selected | |
position” when you just selected Modify.

[ ok ] | cancel |

Close

The Close button also has irreversible consequences gﬁg;ﬂ"m‘;ﬁ% e IEFEI;‘LE ;E;r'gf'g
but it does not have an associated preference in the the position wil be permanently
Confirmation Options Dialog because it needs to deleted from the active list. The
capture additional information along with your approv| resulting transaction wil be not be
to proceed. The Close Position Dialog completely LR

overlays the Positions Dialog and collects three thing
from you which enable converting it into a closed
position. The date the position was closed, the net E|‘
proceeds from the sale, and a closing note. The clos

® You can bypass warning messages posted by the Delete byitisabling the preference ‘Positions Dialog —
Delete position’ in the Confirmation Options Dialog.

® You can bypass warning messages posted by the Modify taytiisabling the preference ‘Positions Dialog —
Modify position’ in the Confirmation Options Dialog. .
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date can be no later than the current date. Upoatsglehe ‘OK’ button, a ‘closed position’ is
created in the database with all of the informatiowipresly associated with the active (open)
position; the active (open) position is then deleted.

By design, there is no mechanism for modifying a closedipos- it can’t be deleted, modified,
or converted back into an active (open) position, butcaruget transcripts of all closed
positions according to the year in which they were cl¢see the Positions Transcripts Dialog
on the Tools menu).
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Portfolio Navigator

The Portfolio Navigator is the second positions dialog £ Nnahedge

in NillaHedge. It differs from the Positions Dialog in §| Date/Name | Urits Cost | Mktva
that it doesn’t allow you to close, delete, enter, or AMOBC, X o8 F7000 0 370
modify positions in your portfolio. Its purpose is to ANQBE.X 200 10.00 10
display positions and summarize your portfolio at ~ Jff ® ANQER.X 300 61300 813
various levels. The hierarchical display implements | # MN-25%-% el e
folding spreadsheet whose branches can be expandd Spt'm ;gg ;223'33 ;32;
obtain more _detall or collapsed to a summary. Thfe_ e e ——
example at right depicts a portfolio containing positio o Stocks 600 1099200 G642

in three Applied Materials options (ANQBC.X, o Partfalia 1
ANQBE.X, ANQBR.X), one Intel option (NQGX.X),
and two stocks (Ford and Intel). The position rows a
initially invisible, so all you see at right are tissue
summary rows

300

1243500 9727

]
€554 @ and the total  H—zr—-—

ﬂcj NillaHedge

row for all
Date/Mame | Units Cost | MktVd| bonds in the
ANQER.X 300 41500 615 portfolio.
ANQBE.X 200 9.00 10
|| ®ANQBC.X 100 330.00 3700 Expanding/Collapsing Branches
ESS;’E ;gg éég:gg 1033 If you click on the# icon next to the symbol

071an2005 100 711.00 211

07lun2004 100 2033.00 2067 rows always

(identifier), individual positions will be displayed
071an200=2 200 157200 1622/l above the issue’s summary row. For example, if you

SF w00 =raao0 =2433|| expand the ‘F and ‘INTC’ branches in the example
17lan2004 200 38s6.00 4134l above, you'll get the display at left. Note that posit

= IMTC 300 589900 6201 appear 5 R
= Stocks 600 818200 8634/ abovethe £33 NillaHedge ¢ 555 (D
=l Partfolio 1200 S9073.00 9718l jssue’s Mitvalue | CapGain | Income | MetGain
] ] [»]| summary 615.00 200,00 200,00
E|A row, as you 10,00 1.00 1.00
might do if 370,00 20.00 20.00
you were B0.00  -30.00 -30.00
tallying the positions for each issue. To collapse a || 1084.00  191.00 191.00
branch, just click on the issue’s summary Eigon. || ©S11.00  100.00 0.00 - 100.00
1522.00 50,00 0.00 50,00
Row Background Colors 2433.00 150,00 0.00 150,00
_ 413400 268.00 38400 652,00
The summary rows for the Options folder and the [l g7 g 34.00  144.00  178.00
Stocks folder have manila backgrounds, symbolizir §201.00 202,00 28 00 230,00
manila folders. Position rows have a powder blue | gs34.00 45200 S2E.00  980.00
background - hopefully alliteration will serve as the ||| 9713.00 #43.00 S28.00 1171.00
mnemonic there. The portfolio summary row and ] | ¥ | o
issue summary rows and use a plain white =R

background. |
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Columns

The Portfolio Navigator treats columns slightly diffetlg than the Positions Dialog. The

columns available are Date/Name, Units, Cost, MktValisgGain, Income, NetGain, % Yield,
ExerVal, and Note/Desc. Dividend income contributesea#t gain. Net gain is the basis of
the annualized yield calculation.

NetDate/Name and Note/Desc columns present informatioch depend on the row type.
Position rows, display the purchase date in the Dateé@\@lumn and the Note you entered
when you created the position in the Positions Diatafpé Navigator’'s Note/Desc column.

ﬂcj NillaHedge

Exerval | Mote/Desc
19.64 624,00
5260 -1184.00
5,542 408,00
-13.91 -183.00
9,497 -335.00  Cptions
. 12,10 Garage zalg
0,00 1.014 Lottery tick
L50.00 4,466
F52,00 7.564 Eingo haul
(L7300 5,019 OTE sinirir
B30.00 6,687 Intel Corp
HE0.00 G067 Stocks
(IL71.00 6,405 Portfalio
4] [ I | Tw
2
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| Issue summary rows display the issue’s symbol in the
oz 5:57

Date/Name column and the description you created in
the instrument definition dialog in Navigator’s
Note/Desc column. Columns can be reordered using
tap and drag, but sorting is not currently available. You
can use Positions List Options to prevent some columns
from being displayed. The default is for all columms t

be visible.

In this example, the annualized yield for the portfolio
as a whole is 6.405%.

Note: Purchase prices and dividend rates in this
example are entirely fictional.
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Positions Transcripts

The Positions Transcripts dialog collects information
for all open positions or for all positions closed within
a given calendar year and presents a textual report
summarizing the activity. Of course, they are useful
as journals at tax time, but transcripts also seng as
faster means of reviewing the current state of capital
gains, coupon income, annualized yields, etc. because
scrolling a plain text window is faster than scrolling a
list control and you can see the derivative data all at
once so you don’t have to scroll right and left toget
picture of what's going on.

Year Closed

The “Year Closed’ combo-box allows you to choose
between ‘Open’ and any years for which closed
positions exist. If there is only one year, e.g. all
positions are active (open) or all closed positions
were closed in the same year, then that year’s
positions will be loaded by default. If there are open

and closed positions, Open positions will be loaded by def@therwise the most recent year’s

transcript will be loaded by default.

The Transcript

In the example above right, you can see the firet tw
journal entries from the list of open positions. Each
entry includes: an opening date, the number of shares
or options purchased, the stock or option symbol, the
description associated with the issue, the total cost of
the position, any note you may have created with the
position, and derivative information including capital
gain, income, net gain, and the annualized yield
represented by the net gain. Dividends from the
purchase date to the present date contribute to income
figures. Portfolio totals for cost, capital gain, income
and net gain are posted below the positions listed in
the transcript. The cost weighted annualized yield of
all positions in the transcript completes the picture.

A transcript containing one closed positions is shown
at right. It adds the closing date and closing note
entered at the time the position was closed to the
information associated with an open position.

The transcript displayed is not saved to a file until ghoose to do so manually.
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Save Transcript

The ‘Save Transcript’ button allows you to save the
transcript to a file, for review and editing outside
NillaHedge and subsequent upload to a desktop
computer. The file dialog shown below is posted after
clicking the Save Transcript button. It allows you to
save the transcript to the file name of your choosing.

Database Traversal

The Positions Transcripts dialog traverses the database
differently than other tools in NillaHedge. Other
NillaHedge tools access positions through the
instrument (stock and option) definitions, since each
tracks its own list of positions.

Positions transcripts are generated by bypassing all of

the instrument definitions and directly accessing the

portfolio positions. This approach has both tacticdl an

strategic advantages. From a tactical perspective, it

saves CPU time (something that should always be conservadPocket-PC platform) which

might otherwise be wasted inspecting instrument defimstthat don’t have associated positions.

From a strategic perspective, directly accessing th#oporpositions enhances robustness by
potentially salvaging position information from a partiatyrupted database. Hopefully, you'll
never have to find out whether this capability actusdlyes your bacon or not.

The downside of initially bypassing the instrument
definitions is that positions associated with a
particular issue won't necessarily be contiguous in the
transcript. The order in which the journal entries
appear is generally the order in which you created the
positions, except that space occupied by closed and
deleted positions is recycled by subsequently created
positions. For example, if you create twenty positions
in your portfolio before deleting the second one ever
created and then create a new position, the new one
will appear second when you generate an open
positions transcript. Given the benefits of efficient
CPU utilization and the potential to salvage a corrupt
database, journal entry disorder was viewed as a
reasonable inconvenience. Tax agencies care more
about completeness than order, and that’s what the
transcript is intended to address.
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Option Retrieval, Price Updates

Option Chain Retriever

The Option Chain Retriever downloads option pricing
and related information via the internet. It captures a
chain of options expiring on a given date and loads up
the Option Chain list control, one row for each optio

It automatically updates the price of any option in

your database found in a downloaded chain, but won't
create any new option definitions automatically. It's
very important to stick with exchange registered
option symbols because the price update process
doesn't allow the user disapprove or otherwise bypass
price updates.

The Option Chain Retriever will also silently update
the price of the underlying stock, unless you set the
Confirm Save Preferences to require user
confirmation. If confirmation is required, the Option
Chain Retriever will post a confirmation dialog before
modifying the stock price.

The Option Chain Retriever is initialized with no #@ymbol and both buttons disabled.

Stock Symbol

The Stock Symbol is a combo-box, supporting drop-

down and edit modes of input. You can either select

the symbol for a stock you already have defined in the

database via the drop-down box, or use the Input Pangléatgtock symbol not yet in your
database. We entered ‘AMAT’ in the example at righthce a symbol is available, the ‘Fetch’
button becomes enabled.

Note: There is no local cache of valid stock exchange

symbols in NillaHedge - the server is the arbiter of

validity for stock symbols. Since it takes a fewm®ts to hear back from the server, you'll be
more productive if you avoid fetching invalid symbols.

Fetch Button

Once enabled, clicking the Fetch button will initiateoanection with the server to retrieve an
option chain with the earliest possible expiration datehe company represented by the Stock
Symbol. Inthe example above, we entered ‘AMAT dtrieve the options for Applied
Materials Inc (whose Nasdaq symbol is ‘AMAT’). Thedfebutton is disabled as soon as the
download is launched.
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Status Messages

After clicking the Fetch button, a series of messages
will appear in the status line at the bottom of tredad

(to the left of the ‘Save to DB’ button). The firsatis
message is ‘Opening Request...’ letting you know that
progress is underway. Opening a request is a local
operation and should complete very quickly. If this
message is still around after more than a second, it's
likely that your internet connection is down.

The second status message, ‘Sending Request...’
indicates that NillaHedge is attempting to negotiate a
connection with the server. Obtaining an initial
connection can sometimes take three to five seconds,
depending on the quality of your internet connection
and the demand on the server, but once a connection
has been established, subsequent requests generally
proceed with sub-second elapsed times.

The third status message, ‘Downloading...’ indicates

that a connection has been successfully establistietharata is currently being copied from
the server onto the PocketPC. Downloading can alser@nce variations in completion times,
from less than a second to a couple of seconds, dependihg speed and quality of your
connection.

The fourth status message, ‘Extracting...” occurs
during the phase where the list control is being
populated with the information just retrieved. Here,

the total elapsed time is entirely dependent on how fast
your processor is and how many options are contained
in a single options chain. For a stock with a dozen
options, the extracting phase completes almost
instantaneously, but it may take a couple of seconds to
populate the list control if there are hundreds of
options in a single download.

When the extraction phase completes, the status line
indicates the number of puts and calls currently
contained in the options list; the options list carga
row for each of the options found, the stock price and
company name are displayed below ‘Stock Symbol’;
and the Expiry combo-box has been loaded with all
known expiration dates for options on the specified
stock symbol.
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Stock Price and Company Name

The first result of extraction is the display of t@mpany name and the current stock price
associated with the symbol you requested options fberels nothing magical here. The stock
price is delayed by about fiteen minutes from the cummgarket. The company name is
provided so you can verify that you received what you irdgdrnd retrieve.

Expiry Dates

The next result of a successful download is that thErfExombo-box is loaded with
the known expiration months for options on the spegifitock. Immediately after
download, the Expiry combo-box displays the nearest expiration date available.
Subsequent expiration dates can be found in its drop-down b

The Expiry combo-box serves two purposes. If youcsaealate for which you have previously
downloaded options, the Expiry combo-box will restdwe driginal sort order (if it has been
modified) and scroll the options list so the firstioptmatching the selected expiration date
occupies the first row of the options list.

If you select a date for which you have not previously doaaéd options, the Expiry combo-
box will just enable the Fetch button, enabling you toenee options with that expiration date
into the options list.

Option Chain List Control

The primary result of extraction is an option chain
populating the central list control with columns
indicating whether the option is a put or a call; its
strike price; expiration month; option symbol; a set of
prices (or derivative numbers): Last, Change, Bid,
Ask; Volume, and the Opening Interest in the issue.

Highlight Color

Rows in the options list are color coded to indicate
whether the option is a put or a call (making the first
column redundant). Puts are highlighted in plum,
while Calls are highlighted in cyan.

Column Sorting

All of the column headers act as sort buttons on the

column. The first click is an ascending sort, the

second produces a descending sort. The result of ardasgsort on Strike price is shown at
right.

After sorting, it may be desirable to return to the inagsort order. Since there’s nothing

intrinsic about the option pricing data that would allogo#& on the data that would restore the
original order, the original sort order is hidden in thgggnezolumn after the Opening Interest
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column. Its column header button (only about two cliaraavide) is blank, but it sorts using
the list control's original sort order.

Save to Database

The ‘Save to DB’ Button is enabled whenever one or
more rows are selected, even if the selected row
doesn'’t currently appear within the viewable area, i.e.
when you select a row and subsequently scroll the
window. You can click, drag, and release to select a
screen full at a time, or if you use a real or thigtibu

soft keyboard, you can use shift-click and control-click
to add or subtract rows from the selected list.

When you click ‘Save to DB’, the selected options are
immediately saved to the database. Shortly thereafter
the rows will automatically be deselected, indicating
completion of the operation. When the rows are
deselected, the ‘Save to DB’ button will be disabled
too.

The option definitions saved will be complete, even if

you haven't previously defined the underlying stock in your daab8ut if that is the case, the
stock will not have dividends defined and it will have &adk value for the stock’s volatility.

It's wise to set dividends to accurate values becaugeaffext the value of options drawn on
that underlying, as well as all of the income calcutetim the positions dialogs and the
positions transcript.
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Analytical Tools

Option Analyzer

The Option Analyzer dialog enables you to experiment
with values for the risk free rate, option price, ktpdce,
and stock volatility to better understand an option’s
sensitivity to changing market conditions. There is a
subtle difference in the way that the Option Symbol
combo-box works vs. how that control works in the
Option Definition Dialog, so we’ll address that
immediately.

Option Symbol

The Option Symbol combo-box in an analyzer dialog
doesn'’t allow you to create a new symbol as you cando i
the Option Definition Dialog. All you can do is selecte

of the preexisting option symbols. Given that, we detide
to always load the first option symbol found, so you
instantly have meaningful output to review when you
open the Option Analyzer.

Option Price

The Option Price edit box is a window on the datalsastred value for the option price. If you
change the option price here, the new value willdsed in the option definition when you
change option symbols or quit the dialog. If you haeeaipropriate save confirmation
preferences enabled, either of those actions will caussfirmation dialog to post asking
permission to update the database.

Expiry Date, Strike, Stock Symbol

Immediately below the Option Symbol combo-box, you sam several items that summarize the
option definition. The expiration date, whether &gut or a call, the strike price, and the
symbol of the underlying stock (surrounded by dashes). lexémple above, we can see that
ANQAE.X is a call option on Applied Materials Inc. (NESymbol = ‘AMAT’), struck at 25.0,
expiring on 18-Jan-2008.

Volatility

The Stock Volatility edit box is a window on the datab's stored value for the underlying
stock’s volatility. If you change the volatility herdne new value will be saved in the stock
definition when you change option symbols or quit theodjallf you have the appropriate save
confirmation preferences enabled, either of thoseratiall cause a confirmation dialog to post
asking permission to update the database.
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Stock Price

The Stock Price edit box is a window on the databasdeied value for the underlying stock’s
market price. If you change the stock price herenéve value will be saved in the stock
definition when you change option symbols or quit theodiallf you have the appropriate save
confirmation preferences enabled, either of thoseratill cause a confirmation dialog to post
asking permission to update the database.

Risk Free Rate

The Risk Free Rate edit box displays the currendyest value for the risk free rate of interest.
It's expressed as a percentage with a default value oh88é;4.76% is used. The risk free rate
can be computed in the YieldCurveFitter (a separate dogpu can set it manually here. It's a
crucial quantity in valuing options, also used in numewgher NillaHedge tools. If you have
created option positions and you want a realistic assrg0f the value of those positions, you
should always review and possibly modify the value ofidiefree rate in the Option Analyzer,
in one of the Explorer dialogs, or by using the Yield Cuiteer prior to valuing any option
positions.

Black-Scholes Value

The Black-Scholes value is discussed in the Glossamyesson'’t review the details here — it's

an analytical solution to option valuation that accodmtshe current price for the underlying
stock, its volatility, and the risk free rate of irgst. Variations on the theme account for discrete
dividends or model dividends as a continuous yield. Niltdgdediscounts the stock price with
the present value of any dividends rather than resadiagcontinuous yield approach. This
seems to model market behavior more effectively tharctimtinuous dividend yield model,
especially for options with expirations less than pear.

Implied Volatility

Implied volatility is defined in the Glossary, so wentalelve deeply into it here, but briefly
volatility represents the standard deviation of retumghe underlying stock over a year.
Volatility is a crucial quantity used to assess option vahet because of that role, it can be
estimated given the other market conditions, namelgtnent value of the risk free rate, the
current market price of the underlying stock, and the cumanket price of an option on that
underlying stock. Volatility is best estimated using optwhgh are at or near the money and
not overly distant from expiration. Options thas &ar from the money and/or greater than a
year from expiry tend to incorporate secondary risksanobunted for in nearer term, nearer the
money options. Both situations usually result in pushingntipéied volatility higher than stock
returns warrant. It's relatively rare to see a rieamn volatility higher than longer term
volatilities.

IV Pricing Error

Calculating implied volatility is an iterative procesgich may fail to converge on a satisfactory
solution. The degree to which a solution is satisfgaggiven by the pricing error associated
with the implied volatility. Ideally, this should bevanishingly small number, as close to zero
as possible. When the implied volatility pricing erronégative, it means that the implied
volatility produced a market price lower than the spetiff@arket price for the option.
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Conversely, when iV pricing error is positive, it mearet the implied volatility produced a
market price above the specified market price.

When the option is ‘rationally’ priced, implied volay will generally converge and produce
little or no pricing error. So pricing error can beiadication that options are incorrectly priced.
The only way to know for sure is to look at the relaglup between put and call prices at the
same strike. The market is correctly pricing optionsmwihe following relationship holds:

C- P=S- K, or more accuratelfr - P=S- pUK) whereC is the call priceP is the put

— -r(T-t)
price,Sis the stock price, anch(K) = Ke Is the present value of the common strike
of the put and the call, wherle- t is the time to expiry in years. A deviation from dgyas an
indication that an arbitrage opportunity exists.

Unfortunately, irrational prices aren’t the only sitoatthat might prevent convergence. When
the time to expiry is relatively short and the opt®at or near the money (the underlying stock
price is very close to the option’s strike price) tbéatility surface will be very steep, so implied
volatility will have difficulty settling. The impliedolatility calculator detects situations
involving mispricing and instability and bails out early, cating the smallest pricing error
found among the volatilities tested. It doesn’'t commoate why it bailed out, but if expiry isn’t
near at hand and the option is not near the moneyslyould consider the possibility that the
current option price represents an arbitrage opportunitgckBbcholes isn’t a perfect model of
market behavior — some researchers have estimated tlatsoprices vs. their associated Black-
Scholes value typically differ by 2% or more, but aplied volatility pricing error greater than
that should definitely cast doubt on the implied vatgtieported. We considered simply
clearing the volatility or reporting “~” in these casand not bothering to report the pricing error
at all, but ultimately decided to keep the user in the lsmge the 2% figure itself is somewhat
open to debate.

Black-Scholes Greeks

Briefly, the Black-Scholes greeks indicate the opson’
sensitivity to changes in the risk free rateo(r)), the
passage of timehetg), as well as the underlying stock
price @delta), dividends tho(D)), and volatility ¢eg3.
Derivative information includegamma elasticity, and

the probability of closing In-The-Monep((TM)). Each
of the Black-Scholes greeks and derived quantities are
discussed in the Glossary.

BS CheckBox

The BS (for Black-Scholes) check box in the lower left
corner allows you to see what elasticity would be aflesd

by the option’s market price (unchecked), rather than it
Black-Scholes value (checked). It is always checked
when the OptionAnalyzer is first posted since that
represents the true expression for elasticity. In this
example, the gap between market price and Black-Scholes
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value is substantial, so the elasticity also changestantially.

Black-Scholes Shortcomings

It is quite unusual for such a large gap to exist betweemédrket value and the Black-Scholes
value for an option with only four months to expiry this example, you get the same valuation
whether Applied Material’'s $0.11 dividend (with ex-dividend dbeteAugust 2007) is entered in
the Stock Definition or not, but this is just one potrdéource of valuation error. We addressed
volatility mispricing earlier — note thaegais substantial here, so under or over-estimating of
the volatility in a small way will produce large deviat®oaway from the option’s ‘true’ market
value. At this point in time, Applied Materials has asnhdoubled in price in twelve months, so
opinions regarding its volatility tend to run towards hirgsh side.

Early Exercise Premium

Another source of error is built into Black-Scholesslf — it derives from the fact that Black-
Scholes assumes that options can only be converstddk or cash on the option’s expiration
date, so called European style options. In contrasgiedraptions generally allow for exercise on
any date up to and including the expiration date, so callediéamestyle options. In efficient
markets, it is generally suboptimal to early exeraigall, but puts on underlying stocks that
don’t pay dividends can deviate sufficiently from the Bi&choles value to make early exercise
a good bet (capture profits now with relatively lovkrisf the underlying stock dropping further
than the time value of money now invested elsewherer ®sbort period, this is likely to be a
very small premium, but it grows with distance fronpiex Unfortunately, there is no closed
form solution for the early exercise premium withaahitrary exercise date. Closed form
solutions exist for what are called Bermudan style optionptions that can be exercised on one
of several dates specified in the contract. Assesbagremium typically requires a

multivariate combination of Bermudan valuations or a muokertime consuming binomial
expansion - a sort of discrete time approximation thadlyores better and better accuracy as the
binomial tree populates price-time space. Trading firnis massive computer power evaluate
as many as 10,000 node binomial trees in order to accuratelynitge option value, including
any early exercise premium. Therefore, it shouldsnoprise you to find market prices in excess
of the Black-Scholes value, but Black-Scholes estalsdisheery reasonable low water mark,
what might be considered to be the option’s blue boakev@ssuming you got the volatility
right). As you gain experience, you will get a sensénéw the early exercise premium scales
with time to expiry.

Software and documentation © PocketNumerix 2007 — All rigtgsrved. 35



Graphical Tools

Hedge Explorer

The Hedge Explorer provides a graphical environment
in which option spreads and hedges can be evaluated.
The Hedge Explorer supports analyzing strategies
involving up to three different options and their
underlying stock. The quantity of each issue is user-
specified, so the Hedge Explorer inherently supports
‘ratio spreads,” where the quantities can take on values
other than O or 1.

Applied Materials (AMAT) has 50 calls and 50 puts.
If you downloaded all of them in the
OptionChainRetriever, how many spreads can you
construct in HedgeExplorer? If you select a different

symbol for O1, 02, and O3, there a#el&:
@Hn)
161,700 unique combinations, not including variagio
you can introduce by adding stock to the mix,
modifying your buy/sell strategy, or using quaesti
other than 1. The pointis ... as much fun as ghmi
be to scan through the profit profiles of possiyiion spreads, watching plots flash on the
screen, it’s just not practical to manually revievery possibility. However, a little planning
will go a long way to reducing the number of altives worth considering.

The Plot

Hedge Explorer plots show stock prices along the X-
axis and profit (loss) along the Y-axis. The cslor
assigned to option symbols are red, green, and blue
ordered from topmost symbol to bottom (e.g. VPJAF.X
—red, ANQMC.X — green, etc. in the screenshot at
right). A stock position will plot in purple. Whewo

or more issues have nonzero quantities, the suheof
positions is displayed in black. The curves aocdtpd

in the following order: red, green, blue, purgiack.

To illustrate, we’ll explore a few examples. Tt
options contributing to the spread above right(ere
red) ANQAT.X, an 20-Jan-06 Call struck at $19; and
(in green) ANQMD.X, a 20-Jan-06 Put struck at $20).
ANQAT.X is selling for $0.80 and ANQMD.X is
selling for $2.20, so it would cost $300 plus fees
place this bet. This combination of options is\Wwnas
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a vertical (both options expire on the same datg lo
strangle (nearly a straddle). If AMAT moves up to $22
before much time passes, the position produces a $100
profit, at $27, it turns into a $500 profit.

Players on a tight budget might be happier with the
spread at right. The two options contributing to this
spread are (in red) VPJAF.X, a 19-Jan-07 Call struck at
$30; and (in green) ANQMC.X, a 20-Jan-06 Put struck
at $15). VPJAF.X is selling for $0.15 and ANQMC.X

is selling for $0.20, so it would cost $35 plus fees to
place this bet. The call expires a year later tharput,

so upside profit potential is available for an additional
year. This long strangle calendar spread is optimal
when you’re long term bullish, but have some bearish
reservations for the short term. It yields ~$240 at $27;
AMAT needs to hit $32 to produce a $500 profit. As
expiry approaches, much of the lift in the options will
have eroded away due to time-decay. You can explore
this effect in the Time Decay Explorer or by modifyiig evaluation date.

If you can flash more cash, you could consider the dpmedeft. ANQJP.X is a 21-Oct-05 Call
struck at $14, ANQMT.X is a 20-Jan-06 Put struck at $19, and ANRREa 21-Apr-06 Call
struck at $25. ANQJP.X is selling for $3.40, ANQMT.X isisgilfor $1.55, and ANQDE.X is
selling for $0.15, i.e. the position would cost $665 plus féegshis case, AMAT need only
move up to $24 to produce a $5+ profit per option.

Since this is a calendar spread, it's useful to consider
how the position behaves when the upside heavy lifter
(ANQJP.X) expires. In the screenshot at right, the
evaluation date has been moved up to 21-Oct-05 ...
ANQJP.X has flat-lined so the most likely portion of
the upside is now under water.

If you have a taste for arbitrage, you could play the
options and stock markets against each other. In the
screenshot at left, ANQJM.X is a 21-Oct-05 Call struck
at $11, selling for $5.5 and ANQDX.X is a 21-Apr-05
Call struck at $22.5, selling for $0.25. The short sale of
AMAT produces $1810 (less transaction fees) - more
than enough to finance the purchase of ANQJM.X and
ANQDX.X for $575 (plus fees). Presuming that
trading costs won't erode the $1.25 or so in per share
profits, you should sell as many blocks of AMAT as
you can hedge with purchases of ANQJM.X and
ANQDX.X.
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Now that you've seen a few ways to find a profitableitogmsin the Hedge Explorer, we can
address the operational details.

Stock Symbol (Stk)

The Stock Symbol combo-box (to the left of the label
‘Stk’) allows you to enter or select a stock symbol
from a drop-down list. Upon picking a stock, option
symbols for that stock are loaded into the option
symbol combo-boxes, so you are always selecting
options drawn on that underlying. To plot, the Stock
Qty must be nonzero and its Buy or Sell button must
be selected.

Option Symbols (01, 02, O3)

Option Symbol combo-boxes allow you to select an
option symbol from the drop-down list or type a few
letters and let auto-completion find an option symbol
for you. To see a plot of an option’s profit (lossklin
the associated Qty must be nonzero and its Buy or
Sell button must be selected.

Quantities (Qty)

These edit boxes specify non-negative floating point duesbf the Stock or Option symbol to
the right. ‘1’ represents a single share or optionanaibck of 100 shares or a contract with 100
options. Don't get too caught up in the magnitudes -riafyéical purposes the ratios between
the quantities are more important.

Buy/Sell Buttons

Initially in an undefined state, once selected, the Belybuttons subsequently act as radio
buttons, selecting one, deselects its opposite.

Evaluation Date (Eval Date)

The Eval Date picker drives the time to expiry of dip¢ions enabled in the plot. It is initialized
to the present date, but you can modify the evaluationtdatee how the profit (loss) curves
look at other points in time.

Stock Price (Stk$)

The stock price is loaded from the database when & syoabol is selected, so you can see and
modify it. The Hedge Explorer adopts the Confirm SBxeferences of Analyzer Dialogs, so the
Hedge Explorer may ask permission before updating the staw’ket price or do so silently,
based on the state of ‘Analyzer dialogs — close’ pratere
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Volatility (Sigma)
The stock’s volatility is loaded from the database waatock symbol is selected, so you can
see and modify it. The Hedge Explorer adopts the GurBiave Preferences of Analyzer

Dialogs so it will ask permission before updating thelssvolatility if ‘Analyzer dialogs —
close’ preference is checked.

Risk Free Rate (RF%)

The Hedge Explorer loads the currently stored value apdays it as a percentage. Changing
the value in the edit box will force a redraw witle thew value, but the global risk free rate
won't be updated until the HedgeExplorer closes. Attihat, the stored value of the risk free
rate is updated silently.
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Rate Sensitivity Explorer

The Rate Sensitivity Explorer provides a graphical view
of how options behave when interest rates change.
After gaining some familiarity with the Rate Sensityvit
Explorer, you'll probably discover that call options
(NQGW.X & VNLAX.X) increase in value when

interest rates rise, while put options (INQSF.X &
NQOC.X) gain value as rates fall.

The Plot

The X-axis depicts prospective risk free rates of
interest, so all curves will pass through (rfr, 0). The Y
axis depicts the percentage change in the value of the
issue (or portfolio) at each X-value. The colors
assigned to the curves are red, green, blue, and purple
ordered from topmost symbol to bottom, e.g. NQGW.X
—red, VNLAX.X — green, etc. as shown in the
screenshot at left.

Plot Enabling Checkboxes

The four checkboxes on the right side of the dialmgtrol whether the option symbol currently
displayed in the adjacent combo-box will be plottdthey’re all enabled in this example to
facilitate comparing the rate sensitivity of the seddmptions to that of the portfolio as a whole.

Portfolio

Positions must exist in the portfolio for the Portoli
checkbox to be enabled. When enabled and the
checkbox is checked, an additional curve is plotted in
black, representing the cost weighted average of the
rate sensitivity of all option positions in the portfolio

In the second example, the interest rate sensitfity
the portfolio is relatively low. If your interestiis
getting a better view of the rate sensitivity of the
portfolio, you can disable some of the more rate
sensitive options and the plot will rescale to fit th
vertical extent of the plot area. In the exammoly,
VNLAX.X, INQSF.X, and NQOC.X have been
disabled. It's now apparent that the option portfolio
will increase in value by 2% if the risk free rate rises
from its current 4.08% to 6%.
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Risk Free Rate

The Risk Free Rate edit box displays the currently
stored value for the risk free rate. It's expressed as
percentage with a default value of 3%.

-* Edit Box

The *-* edit box specifies how far below the current
risk free rate to set the low X-value in the plohisT
value cannot exceed the risk free rate.

‘+’ Edit Box
The ‘+’ edit box specifies how far above the current
risk free rate to set the high X-value in the plot.
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Time Decay Explorer

The Time Decay Explorer provides a graphical view of
the relative rate with which option values decay @ ti
passes. Options exhibit a variety of decay behaviors,
from near linear (WPJAB.X in green) and smooth decay
(WNLAI.X in blue) to a cliff-like drop (VLKML.X in
purple) on the expiration date. The discontinuitiethe
green, purple, and red curves occur at the respective
underlying stock’s ex-dividend dates. ‘Today’ in the plot
at right is December 14, 2007.

A call exercised before an ex-dividend date gives the

option holder the right to the dividend on the underlying

stock. Waiting to exercise until after the ex-divdenc:dat

leaves the right to the dividend with the current

stockholder of record, so the call loses value ondhtd.

Applied Materials (AMAT) has an ex-dividend date on

August 14, so WPJAB.X, a Jan-2010 call on AMAT in

green, loses value on that date. Conversely, put ogimnsvalue when an ex-dividend date
passes. Kellogg (K) has an ex-dividend date on Novembaold, . KMJ. X, a Jan-2009 put on
Kellogg in red, gains value on that date. Ditto for VLKM, a Jan-2009 put on Kellog in
purple.

The Time Decay Explorer uses the most accurate appevadable for computing Black-
Scholes value and consequently is by far the most congoutatly intensive analysis in
NillaHedge. That computational complexity derives frév@ heed to compute the present value
of each potential dividend from the present day to theifspet&nd Date. That may be as many
as four dividends per year per issue in the portfolio, &t paint in time depicted on the plot
(which may span multiple years resulting in as manyaimes of each quarterly dividend).

The walk away consideration is that a multi-year pla portfolio containing many options
drawn upon stocks with multiple dividends may post a watsor for much longer than you are
accustomed to elsewhere in NillaHedge. The good nethatigiven the computational
investment in the portfolio plot, its points are only puted once when the dialog is posted (if
the Portfolio button was checked the last time you uged upon checking the portfolio box (if
it wasn’t checked the last time you used it). Thus, subsegbanges in the selected (red,
green, blue, and purple) options will plot relatively quick®s your options portfolio grows,
you will undoubtedly find it increasingly useful to disatite portfolio plot before closing the
dialog, so the next time that the Time Decay Explpasts, the decision to plot the portfolio will
be yours.

The Plot

Time-decay plots depict time in months along the X-ari$ percent change in option value
along the Y-axis.
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The colors assigned to option symbols are red, ghdae, and purple ordered from the topmost
symbol to the bottom (e.g. VLKMJ.X — red, WPJAB.X — greetc.). When option positions
exist in the database, the Portfolio checkbox will be

enabled, as it is here.

As you can see, time-decay curves can be discontinuous,

even exhibiting sharp vertical drops. The compromise

between accuracy and responsiveness produces diagonal

lines that would be perfectly vertical, given infinite

computing capacity. The options and portfolio are not

evaluated at every single visible point, but at discrete

intervals across the X-axis. One pixel of horizbnta

displacement is unavoidable, so a curve that would

appear as a nearly perfect vertical drop if all the goint

were plotted will appear to have a very sharp slope

instead. Such approximations to the vertical impute no

information whatsoever about the value of the issue or

portfolio at intervening X-values; the Y-values at the

rightmost point of the segment on top of the difid at

the leftmost point of the segment below the cliff a

accurate, but in between nothing whatsoever has been

computed, the curve is merely an instrument of visudimaity. You'll note that more than one
pixel of deviation is evidenced in the plots on this pa§jepresent, the the selected options and
the options portfolio (if it is enabled) are plottedsiaty points in time, or about once every six
days for a plot spanning one year. On a QVGA (240x320 pixelescthat’'s one evaluation for
every four horizontal pixels, resulting in three unknguoints between the ideally vertical
segments.

Risk Free Rate

The Risk Free Rate edit box displays the currentlyest value for the risk free rate. It's
expressed as a percentage with a default value of 3%.

End Date

The End Date picker defaults to twelve months from theeatidate, but can be set earlier or
later to zoom the X-axis in or out, respectively. Aagtical’ range of two months to four years
from the current date is enforced. The EndDate of dade plots was extended beyond the
twelve month default to a bit over sixteen monthgapture ex-dividend dates and the
expiration of January 2009 options.

Plot Enabling Checkboxes

The checkboxes on the right side of the dialog enabédite plotting the time-decay of the
option symbol immediately at its left.
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Portfolio

The Portfolio check box enables you to see how your
entire option portfolio responds to the passage of time.
The Time Decay Explorer plots a polyline which sunhs al
option positions in your portfolio using each option’s
cost-weighted contribution to the portfolio.

The plot at right was drawn on 14-Dec-07. VNLAC.X
(purple) is a Jan-09 call on Intel, with Intel paying $0.45
to the shareholder of record on November 3. VNLAE.X
(red) is a Jan-09 put on Intel Corp. (INTC). VFOMA.X
(blue) is a Jan-09 call on Ford Motor Co. (F), set up with
Ford paying a $0.20 on July 31. ANQDD.X is an April-
09 call Applied Materials (AMAT), with Applied
Materials paying $0.24 to the shareholder of record on
August 14.

Obviously, it doesn’t take a lot of positions in the

portfolio for the ups and downs associated with ex-

dividend dates and option expiration dates to render vatlisasntinuities in the portfolio plot.
In this example, the portfolio consists of 100 of WPIMCLBO of VNLAE.X, 100 of

VLKMJ.X, and 1100 of VFOMA.X. Note that the rise in poiib value associated with 1100
VFOMA.X put options at Ford’s ex-dividend date (around 8 etfitom ‘today’) is subtler than
the expiration of 200 options (VNLAE.X and VLKMJ.X) iaduary 2009 (around 13 months
from ‘today’). The August 2008 (just over 11 months from ‘tgdex-dividend rise due to 100
VLKMJ.X puts on Kellogg is barely noticeable.

Pure Black-Scholes mode

Y-values on the plot represent percentages of the optieférence value, given by

V- 1v . . .
1OO><bS—, wherebsvrepresents the Black-Scholes value at a given poimhedndrv is a
rv

reference value which can be either the Black-Scholeg v the current date or the option’s

currently stored market price, based on the state d?uhe B-S checkbox. When Pure B-S is

checkedyv is the option’s reference value; when it's uncheckiael stored market price is used
for rv.

The first screenshot (previous page) shows a Pure B-S phatdeYou’ll note that all options
start at time zero with a 0% displacement from theremce value and ultimately finish at -100%
of the reference value.

In market price mode (Pure B-S is unchecked) the ‘curves’staayabove or below 0% but

they’ll all finish at -100% sincaoom ®- 10Casbsv® 0. Options whose currently

rv
stored market price exceeds the current Black-&shalue will start off showing a ‘loss’

(below 0%); options whose initial Black-Scholesusaéxceeds the currently stored market price
will start off with a ‘profit’ (above 0%). Eitheway, the option or portfolio will decay in value
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from that initial point. All options for a given undgng stock are evaluated using the stock’s
currently stored price, volatility, and dividends. ®imption value increases with volatility, if
the stored volatility is close to the implied volitigs for the near-the-money options, the far-
from-the-money options will appear undervalued (thereftaneiisg off with a ‘loss’ as

VPJIMB.X does here) and vice-versa. If the stock payideids and you have not entered any
in the stock definition, the market will undoubtedly haveifferent opinion about option value
than you will compute in their absence.

In the example at right, note that the green (WFOM@nd purple (FMC.X) options actually
increase in value over time when viewed in market priodar{Pure-BS unchecked). This could
be something to get excited about because it means thaetamaeket price is below what an
efficient market would normally assess, i.e. therei®alized value within. However, in this
case, the results were due to accepting the default Valudsidends (0.00) and volatility (0.3),
when in fact the defaults will frequently need refinaemee. garbage in will invariably produce
garbage out. If you run into a situation like WFOMC.XMC.X after you've verified that the
underlying stock’s market price and dividends are correct aabled in the Stock Definition,
and your opinion on volatility is right where you watnta be, then a little excitement may be
warranted.

Going Ex-Dividend

When ex-dividend dates loom neatr, it's possible thdds wall begin to sell at a discount.
Likewise puts may begin to incorporate a pro-forma ex-diddaemium. There is currently no
broadly accepted analytical model that accounts for mareeniums and discounts associated
with nearby ex-dividend dates. In all likelihood changesption value are somewhat less
precipitous than an ideal present value treatment (use would indicate.

Volatility Premiums

Options obviously decay in value over time - some graduathers abruptly. It therefore
behooves you to be aware of how your options portfidicaves so you won't be caught
unaware when a precipitous change in value is immingatondarily, switching between Pure
B-S and market price mode can shed light on disparitisgele@ theoretical and market value.
In the plot above, VPJMB.X appears to have a market piitea significant premium over its
theoretical value. Similarly, VFOMU.X benefits fraarlarge premium in the plot at right. How
can market and theoretical values be so far offzdDfse, the market could be temporarily out
of sync or the contract writer might have unrealistipectations, but (barring parameter error)
more often than not you are witnessing the effect@itiatility smile.

Options with strikes distant from the current marketgof the underlying stock (struck far
from the money) have implied volatilities greater tilamse struck close to the market value.
When you look at implied volatility vs. strike price,iygenerally find a convex curve with its
low point near the stock’s market price. The actualkstolatility is generally found at the low
point. The portion of implied volatility beyond thoek’s actual volatility is a reflection of
increasingly bearish/bullish investor expectationsveey bullish/bearish option investors
believe that the stock’s volatility is inherently higheworder to rationalize their market view. If
you don’t share their more dynamic view of the underlyinglss volatility, you are bound to
run into option valuation disparities when analyzingan struck far from the money.
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The VPJMB.X case will be discussed in more detaihenYolatility Value Explorer section on
Volatility Risk, so we’ll forego a detailed rationaltean here. For now, it should be apparent
that significant departures from a conservative impl@dtiity (computed near the current spot
price on options with near term expiration dates) e a dramatipn-lineal) influence on
option value. Half of VPIJMB.X’s implied volatilitin the example above is premium over a
near term spot price assessment. The Volatility VEk@orer finds that volatility premium on
AMAT effects a 15x change in VPIMB.X's theoreticalual
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Volatility-Value Explorer

The Volatility-Value Explorer provides a graphical
view of the relative sensitivity of options to their
underlying stock’s volatility. Up to four options can be
compared simultaneously. The Volatility-Value
Explorer has two modes of operation (really just ways
to scale the Y-values), pure Black-Scholes and market
price relative. In Pure Black-Scholes mode, the
option’s current market price is ignored - only the risk
free rate and the underlying stock’s price and volatility
influence the plots. When the Pure B-S check box is
unchecked, the option’s last known market price
becomes the reference against which imputed option
prices are scaled.

The Plot

The first thing to remember about volatility-value plots
is that both axes depicatios, not volatilities, option
value, or percentages thereof. The horizontal axis
depicts the ratio of experimental volatility to therent

volatility for the option’s underlying stock, =1 represents the currently stored volatility for
the underlying stock. The vertical axis similarly deptbis ratio of the imputed Black-Scholes
value to the option’s last known market price or itscBI&choles value (depending on the state

of the Pure B-S checkbox), %=1 represents the option’s relative value at a givenivelat
volatility.

The colors assigned to option symbols are red, green,
blue, and purple ordered from topmost symbol to
bottom (e.g. VPIJMB.X —red, VPJAX.X — green, etc.).
When option positions exist in the database, the
Portfolio checkbox will be enabled. When checked, a
black line depicts the volatility-value curve for the
current option portfolio with each option’s contribution
weighted by the cost of the associated positionsr(refe
to the screenshot below).

Plot Enabling Checkboxes

The checkboxes on the right side of the dialog
enable/disable plotting the volatility-value foeth
option symbol immediately to its left. When opson
produce very high value-volatility ratios while etls
are less responsive, it can be difficult to asHess
behavior of the low ratio options. In that casay gan
disable (uncheck) the high ratio options, trigggttine
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plot to re-scale to accommodate the remaining curvas,gfoviding more insight into the low
ratio options’ behavior. Compare the first Volati¥alue Explorer plot with the one at right.

Pure Black-Scholes mode

When Pure B-S is checked, the plot represents the
imputed option value divided by the Black-Scholes
value at the reference (underlying stock’s stored)

volatility, consequently the volatility-value curves a

pass through* ¥) = (L1). In market price mode (Pure
B-S is unchecked), the Y-values in the plot represent
the imputed option values divided by the option’s

stored market price, so the volatility-value curve can

pass above or belo@1).

All things being equal, a premium option, whose
currently stored market price exceeds its Black-Scholes
value at the currently stored volatility, will passdyel

@1 as vPIMB.X (red) does in the screenshot at right.
Conversely, a bargain option, whose Black-Scholes
value at the currently stored volatility is greatemtha

the option’s currently stored market price will pass

above 1) as VPJAE.X (purple) does.

Portfolio

The Portfolio check box enables you to see how youreeofition portfolio is positioned with
respect to volatility risk relative to the currently

stored volatility for the underlying stock. The

Volatility-Value Explorer plots a curve which sums

all option positions in your portfolio, each option’s

contribution to the volatility-value curve being

weighted by the cost of the position relative to the

total cost of the option positions in the portfolid’s |

unchecked at right to better show the volatility-value

curves for ANQAM.X and VPJAX.X.

Evaluation Date

The Evaluation Date picker defaults to the current
date, but can be set earlier or later to review how
current parameters would affect volatility-value in the
past or future.

Risk Free Rate

The Risk Free Rate edit box displays the currently
stored value for the risk free rate. It's expressed as
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percentage with a default value of 3%.

Volatility Risk

Volatility risk has been a key factor in the finandd#ficulties at Barings Bank and at Long
Term Capital Management, so it’s an issue of veay cencern to professional portfolio
managers. Accurately hedging against volatility riskas@aplex topic beyond the scope of
NillaHedge and this documentation, but the Volatility-Valtilorer does help you to quantify
relative volatility risk, enabling you to make more infed choices.

The thing to remember about using the Volatility-Value I&sgy is that is depicts what happens
to option prices as a function of relatively heavy-hanaedifications to the underlying stock’s
volatility. An assumption in analyses of this sorthat the reference volatility is ‘reasonable,’
but it becomes a critical assumption when attemptiragsess relative volatility risk between
options not drawn on the same underlying stock.

The Volatility Smile

If you are not already familiar with the volatiligmile,

it is a curve that results from plotting implied
volatilities against strike price, with implied volatyli
increasing as the strike distances itself from the
underlying stock price. In fact, the smile is really a
surface. If you examine implied volatility versus time
to maturity, you will note a similar effect. Part bét
reason for non-constant implied volatility is thdagk-
Scholes theory assumes that stock returns are
lognormally distributed, which means that the natural
logarithm of stock returns is normally distributed. The
lognormal assumption is attractive because it’'sectos
reality and analytically tractable, but historical resi
show that the actual distribution has somewhat fatter
tails and a higher peak at the mean.

So, volatility risk intuition is potentially clouded by the

volatility smile and our imperfect understanding of hovedbmpare apples and oranges, e.g.
AMAT to INTC, etc. Both potential problems are ameliedhby scoping your comparisons to
options in the same neighborhood with respect toratipn and moneyness (degree to which the
underlying stock’s price is into the option’s profitable Zone

After using the Volatility-Value Explorer for a few mites, you'll surely notice that low value,
high implied volatility options are much more likelypooduce high option price ratios for a
given multiple of volatility than those with highmtrinsic value, as illustrated by VPIMB.X in
the previous four screenshots. VPJIJMB.X is a Jan-07 P10 strike selling for $0.15 while
its underlying stock (AMAT) has a market value of $17.97.
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It's wise to review the volatilities assigned to st&ck
underlying any options of interest before comparing
the volatility-value ratios of the associated options
Without venturing outside of the family of options on
Applied Materials (AMAT), note that the second pair
of plots in the Volatility-Value Explorer section wusa
reference volatility of 0.231 (nearly VPJAE.X's
implied volatility), causing VPJMB.X (red) to appear
to be selling at a high premium and producing vastly
different volatility-value ratios in Pure B-S and marke
price modes. Inthe next pair of plots in this segtion
the reference volatility is the implied volatilitgif

VPJIMB.X (s =0.355%), so VPIMB.X now passes

through@1) in market price mode and behaves
identically in both modes. Unfortunately, VPJAE.X
(purple) now appears to be a bargain option,
demonstrating a similar Jekyl-Hyde schizophrenia
when switching between Pure B-S and market price
modes because it feels mispriced. You may also note

that VPJAX.X (implieds =0.247S), which previously passed ne8+1) now appears to be a
bargain option because the reference volatility is golmhmigher than its implied volatility.

Alternatively, in the plot below right, we have fopmts all expiring in Oct05 with ANQVR.X
(implied s =0.236) struck out-of-the-money at $17, ANQVS.X (impligd=0.2572) struck
slightly in-the-money at $18, ANQVT (implied

s =0.279) struck at $19, and ANQVD.X (implied

s =0.088) struck at $20, while AMAT has a market
value of $17.83. Certainly, we’ve come to expect that
out-of-the-money options exhibit higher volatility
sensitivity, but since | mentioned them, the question
you might really want to ask is “What’s up with
ANQVD.X’s implied volatility?” The first thing of
note is its extremely lowega= 0.0011, while its
temporal brethren haweega on the interval [1.78 ..
2.29), but perhaps more to the pointdigita= -1.0

and consequently its probability of closing in-the-
money is 100%, meaning that other factor sensésyit
including volatility, are not particularly influeial at
the current stock price.

One conclusion you might draw from the foregoing

discussion is that you should always have a good

understanding of what you're looking at in the

Volatility-Value Explorer, but | hope the walk away

benefit will be your recognition of the degree thieh volatility can drive option value, so you
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won't enter positions without assessing the risks angpdireg with the model parameters
beforehand.

Compensating Volatilities

One technique that partially compensates for inaccurattiegluced by the lognormal
assumption is to use an Exponentially Weighted Moving Aye(&WMA) to compute the
underlying stock trend and volatility. J.P. Morgan’s Riskifids group produces well regarded
Value-at-Risk assessments using lognormal models inmotigm with EWMA volatilities. In
Risk Management, A Practical Gujfélan Laubsch recommends using decay factor

/ =0.94. Using that decay factor, 75 trading days (105 calenda) dagture 99% of an
exponentially weighted average, so the usual recommendatio collect 80 trading days (112
calendar days) of stock returns. On-line sources Isawething to be desired in this realm, but
Carol Alexander’s (2001) Market Modgisovides very accessible coverage of volatility,
exponentially weighted moving averages, and other modelsmugedtfolio management,

without sacrificing any details. Given a set of dailyras, the volatility at time(st ) is given

¥

s,=(-7) 1 "2

t t- j , where rt- j are the daily returns. Nobody has an
j=1

infinite supply of daily returns, but with =0.94, the influence of four month and older stock
returns have negligible influence on the value of thra anyway. After establishing a starting
point EWMA estimate of the historical volatility, yaman adopt a recursive model, e.g.

~

— 2 ~2
S, = \/(l' / ) rt_1+/$ t 1 - Such EWMA volatilities partially compensate for the

mismatch between actual stock returns and lognormédétepand the testimonial is how
extensively RiskMetrics’ approach is used by banks to mbeéelportfolio risk and compute
reserve requirements. If you plan to use a volatitiat differs markedly from the RiskMetrics’
model discussed here, you should know why.

" http://www.wu-wien.ac.at/banking/sbwl/lvs_ss/vk4/rmquide.pdf
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Glossary

Black-Scholes Greeks & Elasticity

All of the variables used on the right hand sides bamwefined in the glossary entry for the
Black-Scholes value presented immediately after thekgreThe first derivative of the
standardized cumulative Normal distribution, expressetl §X), occurs frequently below - it's
defined in a Glossary entry for the Normal distribatidn all cases, the values reported for the
Black-Scholes greeks in NillaHedge are annual valuessifplicity’s sake, all of the
expressions for the greeks below are based on a contidividesnd yield Black-Scholes model.
However, the Option Analyzer relies primarily on agamt value dividends model (not
presented in the glossary entries below) and onlyfaltk to the continuous model in rare
situations where the present value model can't be eealuat

Delta

Delta measures the option’s sensitivity to the undeglgtock’s price. When the investment
objective is to hedge a stock position against risk, imvesypically seek to maintain what’s
called a delta neutral position. That's accomplishesgdiijng D shares of the underlying stock
for each option you own. Of course, as the stock phemges, it will rapidly become apparent
that this is a moving target, hence the interest in gam&ee also: Elasticity.

calls: D =& PV N( d)
puts: D= " Y (N(d) -1)

Elasticity

An option’s elasticity is the option’s delta scaleditite relevant currency, i.éV= DV’ where

V is the option’s Black-Scholes value and S is the undaeylsiock’s price. Elasticity indicates
how much movement you can expect in the option’s vgilen a change in the underlying
stock’s price, e.g. a call selling for $2.00 with=0.4 on an underlying stock selling for $30 has

30
elasticity, W= 0.4><E =6, so a 1% increase in the stock price justifies a 6¢¥e#rse in the

market value of the call. Puts generally have negatastieity since changes in put values run
counter to movements in the price of the underlyingkstoc

Gamma

Gamma measures the rate of change in delta with retspie underlying stock’s price. If you
want to maintain a delta neutral position in a givenkstan option with high gamma will have
to be re-hedged more often than one with low gamma pibiestially costing you more in
transaction fees. Skilled hedge investors try to finddwmore options on the same underlying
stock with counterbalancing gammas, thereby constructingaa)(gamma neutral position
which will thereby minimize the need to re-hedge in respdo movements in the stock price.
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e D(T- t) Nl( q)

.G =
Puts & Calls: < S\/ﬁ

Rho(D)
Rho(D) is the option’s price sensitivity to changethm underlying stock’s dividends.

Calls: I'p =- S(T' t) ePry N ¢
Puts: /'p = S(T' t) ePry N d)

Rho(r)
Rho(r) is the option’s price sensitivity to changethimrisk free rate.

Calls: 7, =K (T - t)e—r(T- ) N(d)
Puts: /', =~ K(T‘ t)e-r(T- K N¢ d)

Note: Most systems don't distinguish between rate Seifisis, reporting only something
vaguely calledho. NillaHedge’sr, is probably the equivalent of other systenhs.

Theta
Theta measures the option’s price sensitivity witlpeesto the passage of tint (

<D(T-t) np
Calls: ¥~ - Ssez \/T—T (9, bsn(q) e°™ V- rke™ 9 N g)

5S6°™ Y N(- ¢)
2T - t

DSN¢ d)e™ % rKe'" " N d)

puts: Q=-

John Hull and Paul Wilmott each give the expressi@mvalfor theta, the first derivative of
option value with respect to time, and | concur. $dado not be misled yenry Tang’s
derivation® Tang skips over a number of ‘trivial’ steps in his deiowof theta for a vanilla call
and loses track of the continuous dividend yield discoungiof € °™ ) in the first term. If
you decide to embark on a derivation of your own, you'itkjly find that the last two terms fall
straight out of the product rule, but you may initialtyagch your head on how to convert (for a

- D(T- d o d
call) Se° 9 N( Q)% BT N 9)% into the first term. A detailed

derivation is beyond the scope of this documentationit lIshould be obvious that
d,=d - sVT- tiskey to the transformation. In particular, youtied

8 hitp://mww.guantnotes.com/fundamentals/options/thegreekts:titm
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' 1 S r- -
N (dz) =N (dl)Ke( o t). Don't bother differentiatingl, andd,; just knowing

fd, fd,_ -s is enough. Good luck!
Mt Mt 2JT-t ' '

Vega
Vega measures the option’s price sensitivity to changdeinnderlying stock’s volatility.

Puts & Calls: /1 = S\/T——t N'( q) P9

Black-Scholes Value

There are a number of formulae that express thekEBaboles value for an option. Many

commonly assume that there are no dividends, so thedéifm" ® 1, effectively making it
disappear and simplifying the expression for the Put andv&lakes. The expression below is
more accurate than tossing the dividends out the winbdowt’s not perfect because the
continuous yield model accounts for dividends on the under$timgk even in situations where
the ex-dividend date is after the option’s expiratioreddeal option prices respond to dividends
whose ex-dividend date lands between the present tichéha option’s expiration date.
NillaHedge uses the present value of discrete dividemgserpossible rather than averaging the
dividend spikes through the calendar year as defined iexiiressions below.

Early on, The Time Decay Explorer (TDX) always udael ¢continuous model, but the plotting
architecture now allows it to apply the present valudehwherever it can be evaluated, hence
the discontinuities in TDX plots when dividends arardef in the underlying stock. Given the
low likelihood that you’d ever come across a discreteddmil version of Black-Scholes, we've
only presented the continuous yield version here. Thanfwlg expressions are discussed in
several books authored by Paul Wilmott, as well a&slpynJohn Hull, among others. Don't be
put off by theN(x) expression below - it’s just the standardized (zeronmgth a standard
deviation of one) cumulative Normal distribution, dissed later in the Glossary.

C=Sx P t)N(dl)- K ' t)N(dz) C := call value
— _ G DT N(- d )_,. K x (™0 N(- d ) D := annualized dividend yield
1 2 K := strike price
. _In(s/K)+(r- D+0552)T - 1) P := put value
17 = . r.= rlsk free rate
SVT-1 S .= stock volatility
d,=d,-s+T-t S:= stock price
« t : = current date (years)
g 057 2d f T := maturity date (years)

N(x):%p y
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Normal Distribution
Assuming a standardized Normal distribution, the proltglmfian event occurring at or below
is given by:

N(xX) = 05 df

V2o ¥

The first derivative of the standardized cumulativerNalrdistribution is the probability density
function for a standardized Normal distribution. T™@mal p.d.f. turns up frequently in
expressions for various Black-Scholes’ greekNas), defined as:

- 0.5%%
e

@ rate s

Probability of Closing In The Money,  p(cITM)

The probability of closing In The Money is an indicatof the likelihood of that the option will
expire with the stock price above the strike if theapts a call; or below the strike price if the
option is a put. This probability is a natural outgrowtBlack-Scholes pricing theory,
discussed below.

calls: pP(cITM)=N(d,)
puts: P(CITM) =1- N(d,)

N'(X) =

Volatility

Volatility - a measure of the amount by which stock meturave fluctuated (historical volatility)
or are expected to fluctuate (expected volatility) inftihare. The volatility of a stock is the
standard deviation of the continuously compounded ratesuwhrever a specified period. It's
equivalent to the standard deviation of the differencéiseamatural logarithms of the stock
prices plus dividends, if any, over the period. Althoughotbgervation period may be less than
a year or several years, by convention, volatilifyesents the standard deviation in the stock’s
annual returns. The higher the volatility, the more gan expect returns on the stock to vary.
Volatility is sometimes quoted as a percentage, but iafgdge, it's not scaled up by 100. If
you use volatility from a source that reports it asanual percentage, be sure to scale it back
down. An excellent source for volatility values (refedras percentages)R®bert's Historical
Stock Volatilities® An excerpt appears in the Resources section, neanthef the user
manual.

% http://mww.intrepid.com/~robertl/stock-vols1.html
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Resources

Volatility Quotes

Robert's Historical Stock Volatilitié$ — Robert’s will produce a report that looks something
like the following table for Intel Corp.

1 2 3 6 9

Ticker Month | Month | Month | Month | Month

1Year | 2Year| 3Year| 4 Year| 5 Year

INTC | 32.03% 27.95%  28.32%  33.74% | 30.90%  30.67% | 34.13% | 46.46%  51.06%  62.57%

Obviously, there are many possible answers for a givek'stealatility, depending on your
observation window. The situation is complicated byféioe that options typically incorporate
investor’s beliefs about the underlying stock’s expectedtiity. If you believe that a stock’s
returns will be less volatile than they have beetohally, then the value of options on that
underlying stock will be consequently less valuable. Youwedra sense for what other
investors believe the stock’s expected volatility wélliy looking at the volatility implied by
current option prices on that stock. Even there, bewst implied volatility is generally not
constant across all strike prices and expiration dages must still use your own judgment to
interpret the implied volatilities observed.

10 hitp://mww.intrepid.com/~robertl/stock-vols1.html
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[Wilmott] Paul Wilmott Introduces Quantitative Finance
Paul Wilmott. 2001 John Wiley & Sons, Ltd.
Wilmott has written various books in the computatidiv@nce arena, one being a two-
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binomial models, Monte-Carlo methods, value at risk,@edit risk, Wilmott extends that
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Software and documentation © PocketNumerix 2007 — All rigtgsrved.



