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Using This Manual

Our abject apologies. There is no such thing as a well written technical
manual, and that includes this manual.

Learn to use SpiffyCharts from the QuickStart manual and trial-
and-error. (Spiffy will not bite you if you make a mistake!)

Use this manual to look up specific facts that you want to know.
DonOt try to read the whole manual!

Email us at info@spiffycharts.com when you canOt find what you
need, run into a bug or have suggestions to improve program
operation.

Thanks.
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The Four Modes of Operation

SpiffyCharts is organized on the basis of four operational modes.

The menus are constant for all modes and allow the normal program house keeping functions. The
and Print menu items will Copy or print either a graphic window or a text item depending on the curren
active window.

The controls specific to each mode are mounted on the mode switching bar, a floating window shown 1
the top of your screen.

Select the mode of operation you desire by clicking on one of the four buttons at the left of the mode
switching bar. When you select a new mode the text just to the right of the mode buttons changes to
indicate the chosen mode and the controls change to those required for that mode.

It is possible to have many SpiffyCharts windows open at the same time. In order to reduce clutter,
when you change modes, SpiffyCharts will hide those windows which were opened with any other
program mode. When you return to the first mode any windows previously open in that mode are
re-drawn. Also, note the Arrange Windows menu items. These items cause SpiffyCharts to arrange
your windows as neatly as possible.

The Download mode is selected with the OelectricO arrow.

The Edit Data mode is selected with the OPrinted PageO graphic. This mode is also used for exporting
data as tabbed text or comma delimited text.

The Graphing mode allows graphing, backtesting, optimizations and entry of user defined functions.

The Trade mode, selected with the dollar_sign, allow you to track your portfolios and to scan a list,
folder or portfolio to determine tomorrowOs indicated trading actions.

The separation between modes is not always complete. We always allow those all actions which we
think will make your life easier.

Note Well: The Task Switching Bar is different from most windows and its behavior may vary
with your choice of computer and OS. This window may disappear when you click on the screen
background or go to any other program. If this happens you can get the SpiffyCharts menus
and the Task Switching Bar back by clicking on the SpiffyCharts icon on your dock, task bar

etc. Or just click the shortcut you placed on the desktop.
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Download Mode

Switch to the download mode by selecting the electric arrow graphic from the mode switching bar.
Then select a data service from the leftmost popup menu. Most of the download functions are
virtually identical for all data services. The differences are described in the section of the manual
specific to each service.

Account Setup

The top item of the Misc Functions popup will open your setup dialog for the selected service.

The setup dialog for CSI shows spaces for two password numbers, other dialogs have one space.

The question mark allows you to see what you have typed into the password. Click on the question
make to edit. If you save your ID info it is encrypted and then written into your SpiffyPrefs file.

The next trading day after Last Good Update will be the first date requested in an update. This date is
set at the conclusion of each good update. Each data service has its own OLast Good Update.O

Cutoff Time is the hour at which you believe that your data service will have todayOs data available.
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Manual Post

You may never use this item. It is intended for users who may need to download directly from the
data service, bypassing the download function built into SpiffyCharts. Place the text file downloaded
into the Spiffy Text folder and then choose this item. The text file will be deleted after it is used..

Folder Prefs

SpiffyCharts will post your newly downloaded data to your data files. The data files must be organized
in a logical manner known to SpiffyCharts. You can control two aspects of the file-folder organization
by using the Folder Preferences dialog.

The first thing you must set is the data folder name. For almost all users this will just be the default
name OSpiffy Data.O But if you need to do so you may type in a new name for a data folder and the
folder will be created if it does not already exist. When you switch data folders in this way the switch

is for all data services.

Within your data folder SpiffyCharts uses OAlphabetO folders to organize your data files. For example
data for IBM corp would be in a file named IBM, which would be inside the folder named OIO All of
the alphabet folders are created on an as- -needed basis, inside your main data folder. The Spiffy Data
folder supplied in the SpiffyPackage is set to use one level of alphabet folders. For most users this
will be adequate.

If you are going to be using thousands of data files it will be better if you use OTwo Folders Deep.O
Continuing with the IBM example, IBM would be found in a folder named B inside a folder named |
SpiffyData:l:B:IBM

For existing folders the Folder depth is automatically set when you access the folder. For new folders

only, you can set the folder depth to either one or two. When you first create data files within the new
folder SpiffyCharts will create one or two levels of alphabet folders according to your setting.

Get Data Now

Choose OGet Data NowO and SpiffyCharts will connect to your data service, log-in, and request any dz
update and any historical files you listed as noted below. The resulting data will be used to update your 1
creating new files and folders where needed.

Edit Daily Download List, Historical Files

You must list the files you wish to download. Examples are given for each data service.
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Foreign Exchanges

In order to minimize collision of stock symbols between those of various foreign exchanges CSI and Dial
Data append an exchange identifier to each stock symbol. SpiffyCharts appends an exchange identifier t
EODdata stock and Index symbols for the same reason.  The exchanges and the identifiers are listed
below.

Exchange CSlI DialData EOD
Amsterdam -U

Frankfurt -R

Hong Kong -H
London -L -L -L
Milan -M
Paris -F

Singapore -S
Stockholm -W

Toronto -T -T -T
Vancouver* -V -V -V
Zurich -Z

Global Index ~(prefix) -

*same as Canadian Venture

If you change Data Vendors

If you change vendors and now want to update security files which were created from some other
source you may need to modify the old file names so that they are the names which will be used
by the new data source. This is not a problem for most stocks but will be a problem for futures
and some preferred stocks. If you change the name of a file you may need to move the file to a
different folder.
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Using CSI

If you have not yet opened an account with CSI you can test their service by opening the setup dialog
and then entering a UserID of TES and User numbers of 12345 and 12345. (Click the big ? once to
display the numbers during entry.) Move the mouse cursor over the big ? and you will see the User#s
temporarily. You may use this temporary ID to access a test portfolio in order to observe program
operation. With the TES ID you will be able to update the TES portfolio, but not to download
historical data. After you have opened an account with CSI you will enter your own personal ID
information.

When you decide to sign up with CSlI, call them at 1-800-274-4R&Mmember to tell CSI that you

are using a program from NTech!(Jim Payne.) This has no effect on how much you are charged
but does impacts our royalties from CSI. They MUST give you TWO user numbers. The program
will not access CSI without both numbers.

Set Your CSI File and FolderPreferences

You must set three items in the
Preferences dialog. The main choice
is the name of the data folder. The
default name is Spiffy Data but this
may be changed if you need to do so.

The second choice is whether to use
single level or double level alphabet
folders. This choice applies to new data
folders only!

The choice you make will depend
primarily on the number of stocks you
expect to maintain. Less than 500,
you should probably use single depth
folders. The program will create the
folders if needed.

The third choice effects commodities and options data. Both contract specific and market total dat
available from CSI. Select the type of data you wish to collect.

If you make any changes in the preferences dialog you must quit and restart SpiffyCharts in order to |
those changes take effect.
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Maintaining Your CSI Portfolio

Edit Daily List...

This item opens a window which will allow you to review and make changes to the portfolio which C¢
maintains on their computer in Boca Raton. This is the list of securities for which CSI sends you data ¢
daily basis. When you first open the window it will be empty. If you currently have a portfolio set up wit
CSl, close the Edit Portfolio dialog and chooseRRkset CSI List. Reset will cause SpiffyCharts to connect
and download one (old) day's worth of data. That data will then be used to build your local portfolio file
These local files are only used to display the current information in the Edit Portfolio dialog. (The controlli
information is on CISOs computer.) Reopen the Edit Personal Portfolio dialog to see your current ¢
update portfolio.

To add a security to your portfolio,
open the Edit Portfolio dialog, select
the security type and then enter the
desired symbol and required info
in the right most window of the
Edit Portfolio dialog. Make sure
that you supply all the information
noted in the header line, in the order
given.

To delete an item, find it the list in
the left most column of the dialog
and double click on its entry. It
will "squirt" over into the adjacent
window. Double click it again and
it will squirt back to the end of the
left hand list. The sequence in which
Symbols appear in these three
windows is of no significance.

When you review either of the Options lists in your portfolio you may see one or more entries showing z
for expiration and/or strike. This occurs when SpiffyCharts deciphers the list of symbols downloaded fr
CSI and determines that you have a "generic" download. A "generic" means all of this type. A gene
expiration will automatically roll over to the next set of options or futures. You can add or delete a gene
using "0000" for expiration and/or strike.

If SpiffyCharts fails to display any securities after you have added them it may be a sign that the folks at
forgot to create an empty portfolio file for you on their computer. Call CSI support and ask them to creat
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portfolio file for you.

When you create your futures portfolio things are a bit complex. Review the CSI Appendix carefully. F
any given future you will first see any cash, continuous or perpetual prices series. When you add or revi
cash, continuous or perpetual price series - IGNORE THE YEAR INDICATION. The YY is ignored b
CSl.

Then you will see any "generic" contracts and/or actual contracts. Generic futures are indicated by
OexpirationO of 2000 rather than O0000.0 Adding or deleting futures may give unexpected results.
due to the fact that your futures portfolio data base maintained on the CSI server has a single flag for
possible contract which indicates whether or not it is a generic. If you are downloading a futures generic
add a specific contract the generic flag will be turned off, and the generic donwload will cease. A
vice/versa.

When you click on the OSubmit Changes NowO button SpiffyCharts will connect to Internet and send
change requests to CSI. Then after a five second delay SpiffyCharts will attempt to download a new cog
the portfolio. The five seconds may not be long enough for the changes to have been made. If neces
wait five minutes or so then use the Reset Local Portfolio Info to see what you have accomplished.

A complete listing of all data available from CSI may be found at www.csidata.com/info.html.
A listing of OexpirationO year codes for perpetual contracts and cash files is given in Appendix A below.

List Historical Files for Download
On the Choose Action popup filhdst Hist Files....

The dialog which appears has six small windows into which
you enter the security symbols and other information which
is detailed when you move the mouse cursor over?the
buttons.

All of the securities downloaded in a batch
must share the same start date and end date.

If your start date is earlier than the first
data available for a particular security then
download for that security will begin with
the first available data. Thus, if you want
all available data for a set of futures
contracts you can set the dates to begin
before the first available date and continue
though the present,
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Using MJK

There are two ways to get commodity data from MJK, Email or direct dial long distance. The softwe
required is built into SpiffyCharts. When you set MJK as your data vendor and choose Setup from the M
Functions popup, the Setup dialog will be displayed. At the top of the Setup dialog is a checkbox which \
allow you to choose between Email and Direct Dial. The content of the dialog will change to reflect the ty
of service you select.

MJKOs Email data is sent in their ONiFTyO format, a nicety which need not concern you, but which is
source of name in the top line of the dialog - Use NiFTy Service.

MJK Email Service

MJKOs Email service is designed for serious traders. You will receive an Email each evening with
attachment containing data for all current contracts for about 350 different futures and about 150 cash st
For more information contact MJK at 805-528-804A3lternate phone: 805-528-2496.)

You can either handle the Email yourself, moving the data attachment into the Spiffy Text folder or you
have SpiffyChartsO Email handler do it for you.

Enter your Email address,
up to the @ symbol into the
Email User Name box.

Enter your Email password
into each of the two passwords
boxes.

Enter the name of your Email
server into the last box. |If
unsure you can usually find the
name of you Email server
within the setup for your Email
program. As a final resort, call
your internet service provider.

When you click OK the
information will be saved.
Your password is encrypted.

Now, under the Choose Action popup make the only selection, Get NiFTy Data. SpiffyCharts will go
your mail server and select out only that Email which is from MJK and which has a data attachment.

attachment will be copied into your Spiffy Text folder and the Email deleted All other mail is unaffected.
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When SpiffyCharts downloads a data attachment the data included will automatically be posted to your f
creating new files and folders when required. If you have moved an Email attachment into the Spiffy T
folder then you can trigger the posting operation by choosing OManual PostO from the Misc Functions p
menu. This is true for both daily updates and any historical files you may purchase.

While your data is being posted from the Email attachment SpiffyCharts will create a continuous file witl
name extension of OProfO - which is short for Profile. This file is created from all the data for a st
futures contracts weighted according to trading volume. These synthetic prices are rounded to the ne
tick. The volume and Open Interest data is the total for all contracts.

Volume and Open Interest in all other files is the actual data for that contract. Futures volume and C
Interest data is generally not available from the exchange until the next trading day. In such cases the
shown for the last available day is a copy of the data from the previous day. This data will be replaced w
the correct data is available.

Using MJK Direct DialUp Service

Contact MJK by calling their office in California at 805-528-8@d&stablish a new account or for questions
concerning their data. (Alternate phone: 805-528-2496.)

Initial Account Setup

Before you download data you must set the Connect-Setup dialog correctly.
Set the data service popup to dispaiK.
On the on the Misc Functions popup choBeaup....

Input your account ID
and Password. The ?
button allows you to
check your password.
Click on the ? to edit
your password. Set the
box showing the last good
data in your files. Cutoff
time is your local time
when you believe that
MJK will have all your
daily update data ready.

The popup list should be
used to select the port to
which your modem is

attached.

The INIT string is used for setting up your modem. The basic string AT&F resets almost all modems t
the factory specs. For almost all modems this will be the way you want it.
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Any messages will go to a window namedessages This is a standard text edit window and may be
copied, edited, printed, etc.

For testing purposes you may log on as Guest with a password of Guest. Guests are restricted to tr
commodities, and no history, as noted below in the portfolio setup.

Set Your MJK File Folder Preferences

SpiffyCharts will post your MJK data to your data files. The files must be organized in a logical mann
known to the program. You can control two aspects of the file-folder organization by using the Preferen
dialog. You set the data folder name and the folder depth for any new folder you create.

For most traders it is simplest to use a single data folder at all times. The default is Spiffy Data.

When you create a new data folder you must
decide whether to use single level or double
level alphabet folders. The decision to use
one or two levels of alphabet folders will
depend primarily on the number of securities
you expect to maintain. Less than 500, you
should probably use single depth folders.

Maintaining Your Dial Up Portfolio

On the Choose Action popup choose
Edit Daily List...

This opens a dialog which allows you
to make changes to the list of
commodities which you will request
from MJK on a daily basis. When
you first open the dialog everything
will be shown as empty.

To add a security to you portfolio,
open the Edit Portfolio dialog and
enter the commodity name and
required info in the right most
window of the Edit Portfolio dialog.

Using MJK B 13



Make sure that you supply all the information noted in the header line, in the order given.

To delete an item, find it in the list in the left most column of the dialog and double click on its entry. It w
"squirt” over into the adjacent window. Double click it again and it will squirt back to the end of the le
hand list. Note that the download portfolio is maintained on your computer, not on the MJK computer.

If you log on as Guest you are limited to the next expiration month of the following three commodities:

Copperl This is high grade copper
Beans Soybeans of course

SF Swiss Francs

Examples are: Copperl 200605
Beans 200605

SF 200606

The maximum number of days of data you can get in one download as a guest is five. You can loc
several different days to observe the manner in which SpiffyCharts will update your files.

For a complete listing of commodities available from MJK see Appendix C

List Historical Files for Download
(Applies only if you are using DialUp service. ) On the Choose Action popup dettdiist Files....
The dialog which appears will allow you to list up to five commodities. Enter the MJK name and fill in the

remaining boxes where they are significant. You may enter a range of years and a number of expiratic
months in order to download multiple files with a single entry.

The ? marks will display helpful information.

Always supply the full year in YYYY
format.

Files created will have 4 character name
extensions in YYMM format.

Separate multiple months with commas.
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Get Data Now

Choose this action item and SpiffyCharts will connect to MJK and get your daily updates and any files
listed in the historical file request. When the download is complete SpiffyCharts will log off and hang up t
phone. This is a very quick process.

The Message Window will keep you apprised of the progress of the download.

After disconnecting from MJK SpiffyCharts

will post all downloaded data to your data
files. A Progress Window will indicate the

current posting action and approximate Update
percentage completion of posting.
Beans.001
After they have been used the files
downloaded from MJK will be deleted.

Manual Post

This item on the Misc Functions popup will allow you to post
information from MJK files or partial files which may have been
created but not posted due to a communication error, When
SpiffyCharts has posted the data, the source MJK file will be deleted.
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Using Dial Data

Dial DataOs service supports downloading all of the data from any of several exchanges and large volun
stock options, futures and futures options data. The number of securities downloaded can easily ex
20,000. Each of these securities will get its own file.

Having individual files allows collection of any time period of data for any security. There is no maximu
number of days of data which can be maintained. Each of these files will require at least one file block.
minimum block size on a modern computer can be as much as 45K, so with 20,000 files you will neec
have almost a gigabyte of free disk space before you begin downloading such large numbers of files.

If you are going to ignore the temptations of downloading masses of data then you can ignore the conc
noted above.

Initial Account Setup

If you decide to sign up with Dial Data, call them &0D-275-5544 Remember to tell Dial Data that you

are using a program from NTech!(Jim Payne.) This has no effect on how much you are charged but doe
impacts our royalties from Dial Datéhe program will not operate without a UserCode which starts with
two letters, JP.Input the four digits of your UserCode (the JP is built-in.) and your password. Set the bt
showing the last good data in your files. This can be as much as about 4 weeks ago.

NB: Make sure you arrange to be enabled for the type of data you wish to download and the amount of
history data you want to get.

Before you download data for the first time you must set the Setup dialog
items correctly.

Set the Data Service popup to display DialData, then on the Misc Function:
popup choose Setup....In the ensuing dialog below enter your DialDate
UserCode and Password. Set a reasonable date for Last Good Updat
The first time you go on line with DialData SpiffyCharts will download
daily data for each of your files beginning on the next trading day after the
date you enter.

The ? button allows you to check or edit
your Password.

Cutoff time is your local time at which

you believe that Dial Data will have all

your daily update data ready. This is
usually 1830 EST. Contact Dial Data for
a better estimate if needed.

Dial Data does not offer a free trial period.
However if you find that you are
dissatisfied with their service and tell them
sopromptly they will usually refund your
money. (But donOt download great gobs
of historical data and then expect them to
be real generous.)
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Set Your File Folder Preferences

SpiffyCharts will post your Dial Data data to your data files. The
files must be organized in a logical manner known to SpiffyCharts.
You can control two aspects of the file-folder organization by using
the Folder Preferences dialog.

SpiffyCharts uses OAlphabetO folders to organize your data files. Fe
example data for IBM corp. would be in a file named IBM, which
would be inside the folder named OIO . All of the alphabet folders ar
created on an as-needed basis, inside your main data folder. You ce
name the data folder as noted below.

You must set two items in the Preferences dialog, the first being the data folder name. This is usual
Spiffy Databut you may change this name.

You also must choose
whether to use single
level or double level
alphabet folders. The
choice you make will
depend primarily on the
number of stocks you
expect to maintain.
Less than 500, you
should probably use
single depth folders.
SpiffyCharts will create
the folders as they are
needed.

If you make changes in the preferences dialog you must quit and restart SpiffyCharts in order to have tr
changes take effect.
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Maintaining Your Dial Data Portfolio

On the Choose Action popup chodsgit Daily List......

This item opens a dialog which will allow you to make changes to the Dial
Data portfolio which is maintained on your computer. This is the list of
securities for which Dial Data sends you data on a daily basis. The dialo
displays information which is to be collected from Dial Data. When you
first open the dialog everything will be shown as empty.

Enter the securities you desire into the dialog. Note that there are separate sections for Stocks,
Options, Futures and Futures Options. If you move the mouse cursor over the small ? button next to

data type designation text will pop up describing the needed input.

You may call for bulk update of

stocks by selecting any of the check
boxes. You can also list stocks,
mutual funds and indexes in the
first box. (This is a normal text

edit window and you can paste in
any number of security symbols.)
The order in which you enter

symbols is unimportant.

Enter stock option symbols in the
second box. This can be acomplete
name generated using information
from the Dial Data web site or it
can be the root name of the option.
For example just the three letters
IBM would resultin getting all IBM
options. AAQ would get all options
for Apple Computer.

Enter futures and futures options
in the next two boxes.

C

~

Entering just the root of the futures symbol will cause downloading of all contracts for that future or |
options. You can input the exact future contract or option symbol if you prefer. You must be Oenabled:
DialData in order to receive futures data.

When you hit the Edit button the dialog content will be written to a file on your computer. That file will b
used to refill the dialog should you open it again and will be used as the information source when it is tim

download your daily update.

Documents describing available symbols and complex symbol descriptions may be found at:

http://lwww.trackdata.com/files.html

Using Dial Data
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List Historical Files for Download
On the Choose Action popup you will find the itdost Hist. files.....

The dialog which appears will allow you to list any number of securities
The one limitation is that the same start and end dates will be us
for all securities downloaded at one time.

For futures, futures options and
stock options you must enter the
complete security symbol. (The
? mark will tell you where to find
it.)

The maximum number of days of
data you can get is limited by your
pricing plan.

For individuals with an Ounlimited
historyO plan you will find that
data for some securities stretches
back as much as thirty years.

Note: In order to download
Futures data you must be
OEnabledO by Dial Data. you
must call DialData support to
do this.
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Get Data Now

ChooseGet Data Now and SpiffyCharts will connect to Dial Data and get
your daily updates and any files you listed in the historical file request. I
necessary SpiffyCharts will log onto internet. At the end of the downloac
SpiffyCharts will leave your internet connection the way it found it.

The Message Window will keep you apprised of the progress of
the download. It may be necessary for the program to connec
with Dial Data several times in order to collect several files with

update data, and more times if you are downloading historical
data. Each connection will be noted in the Message window.

The message window is a normal text edit window and may be
edited and printed.

After disconnecting from Dial Data (and Internet) SpiffyCharts
will post all downloaded data to your data files. A Progress
Window will indicate the current posting action and approximate
percentage completion of posting.

During the course of downloading a large file you
will see that the number of kilobytes received is
given just to the left of the progress bar.

After they have been used the files downloaded from
Dial Data will be deleted.
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Using Free Data

General notes about free securities data

Companies that make a business of collecting and selling securities data go to considel
effort and expense to correct errors, keep up to date and have the data always availab
their customers. Because of their corrections they hold a copyright on the data they sell.

Do NOT distribute securities data unless you have done a lot of contacting, contracting
have an OK from your attorney. Otherwise you could get sued. This is true whether or
you are paying for the data.

Free data is nice but it comes with a few problems and strings. First: The source is unde
obligation and could quit giving out data without warning. Second; They can change d
format at any time, rendering the data at least temporarily unusable. Third; Free data o
contains uncorrected errors. Fourth; The source may change the requirements to access
data, either by charging or blocking some access modes. And the original source of the
will retain copyrights.

We have no control over the actions of these data sources, and cannot be held accountable
for accuracy of their data or for changes in data availability.

Downloading Free Stock and Mutual Fund Data

Near the bottom of the Choose Action popup menu you will find
Get Free Stock Data....

List symbols for the securities for which you would like to download
data, one symbol per line. Enter the first year of interest to you. Hit
the download button , the data will be downloaded and posted to
your files. If the files already exist then the old data will be
overwritten, otherwise new files will be created.

These securities are limited to US stocks and mutual funds. They are listed one-per-line s
that we need not restrict the use of spaces and special symbols which are occasionally us
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This is high quality data BUT splits are not corrected. The data is downloaded through
http://Finance.Yahoo.com. Please donOt abuse their generosity.

For those interested in watching real time data Yahoo offers non-delayed data at a very
minimal rate.

Using free SP500 data

At http://kumo.swcp.com/stocks/ you will find free SP500 data posted daily. We donOt
know who posts this data or why. Anyway, thanks to our anonymous benefactor.

At this point in time you will have to go to the web site above and download an update file
(or files) and then use the Manual Post command. Our goal is to automate this process.

Outlined above is the section of the web site you will use. It is located near the middle of t
web page.

We recognize these downloaded from this site by their names, so never rename them. Th
updates may be downloaded in either Historical or Update format. In makes little differenc
to SpiffyCharts. If you download in Update format you actually get a folder of zipped files
with the dates being a part of the file name. This allows you to throw out any dates that al
unneeded.

SpiffyCharts will handle folders of files, even nested folders and individual files may be
zipped. SpiffyCharts will NOT handle zipped folders. Zipped files may have a .zip or .gz
file name extension. Other compression formats will not work.

You should note that splits are not corrected and there may be occasional missing dates fc
one or more files. You can use the scan item at the bottom of the Misc Functions item to
search for splits and missing dates.

Place your downloaded files in your Spiffy Text folder (inside your Spiffy Folder) and follow
the Manual post procedure as given below.
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Using EODdata

EODdata has four levels of service, the least expensive being free, and the most expensiv
$14.95 per month but that includes stocks, mutual funds and futures. The free service

requires that you download your stock data after 10 pm using your web browser. The mor
expensive levels of service deliver the data earlier in the evening by email or ftp download.

You must sign up even for the free service at http://www.eoddata.com/

Near the bottom of the EOD sign up form is an important set of data options. They must b
set as shown below or SpiffyCharts will not recognize the data format. If these options are
set wrong you could get an error message when you post the data or you could just get
garbled data. Set the options like this:

The symbol suffix should not be selected. EOD supplies data from stock exchanges in 6
different countries. There could be collision of symbols and the currencies will be different
SpiffyCharts automatically includes the symbol suffix.

Please make a habit of checking these Data Options.

When you are ready to download data from EOD go to their main page, then choose
ODownload.O for the exchange of interest. You will then be presented with data for the las
trading days. Select the date or dates you wish to download.

Move any EOD files you download from your desktop to the Spiffy Text folder. Make sure
your Data Service menu is set to Pro. Then choose Manual Post from the Misc Functions
popup menu. Remember that any files in the Spiffy Text folder will be deleted after
completion of posting the data to your files. (Make a copy before posting if you are unsure
of what youOre doing.)

Note: We use the names of the EOD files as a means of recognizing the data source. Thi:
makes data posting go smoothly. Do not re-name the files.
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Manual Post

Place text files containing securities data into the Spiffy Text folder and then choose
Manual Post.. from the Misc Functions popup.

Select the file type from the dialog and then if its
format agrees with one of the formats listed in the
appendix then the data will be used to update your
SpiffyCharts data files, or to create new files when
no file exists.

The top selection in the dialog will always be the
same as the data provider you previously set. This
allows you to manually post data from them that
you received by any method other than that built
into SpiffyCharts.

The text files will be deleted after they are used.

Using Other Data Sources

Securities data from a variety of other sources can be used with SpiffyCharts. If you attem
to use text data with our Manual Post command and get an error message, first please che
to see if your source offers alternate formats which may meet the criteria listed below.

We are always willing to look at sample files to determine how they can be used or if we ne
to add some additional abilities to SpiffyCharts.

The Order of Things During Manual Post

First, we unzip any zipped files. Spiffy searches down through any set of folders and unziy
any file with a .zip or .gz file extension. A zipped folder will cause a error. Other
compression formats will fail.

Then Spiffy goes though all of the files, one at a time. Each file is handled separately so y
can use more than one format and can mix historical and update files. First Spiffy looks at
the file name to determine if the file is from one of the sources listed above. If so the file is
handled by routines for their data format.
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If the name is not recognized the file will be opened and the first line will be read. If this is
header line that Spiffy recognizes than the file will be posted.

If there is no header line Spiffy will try to determine the file format from the first data line,
looking for number of data items, symbols and date.

If the data from a text file is posted to your Spiffy files then the text file is deleted.

General Rules for Text Data Files

Data items and header items may be separated by commas or spaces.
The number of items per line must be the same for all lines.

Prices must be in normal decimal format; ie 29.75

Dates must be fixed width, so numbers less that ten must have a leading zero.

Acceptable date formats

CCYYMMDD:;ie 20070423

YYMMDD ; ie 070423

MM/DD/YY:ie 04/23/07  ( separator may be any non-numerical symbol )
MM/DD/CCYY ; ie 04/23/2007 (ditto)

If an update file does not contain dates it must be for a single day and the file name must
contain the date.

Header Lines

The item names in the header line must come in an acceptable order. They may be enclo
In quotes or < >

Date,Open,High,Low,Close,Volume is OK, this is the required order
(must be historical data as there is no name, which will thus be taken frc
the source file name.)

ODateO OOpenO OHighO OLowO OLastO OVolO is OK
so LAST is OK in place of Close
Name,Date,Open,High,Low,Close,Volume is OK for either update or historical
Symbol or Ticker may be used in place of name

A file with this format could contain data for any number of days for
any number of files.

Date,Name,High,Low,Close,Volume is OK
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Not all data items are required in all files. An index may consist only of date and close
so in this case the header line would be only:

Date,Close

Tell SpiffyCharts a Lie

You may find it expedient to lie to SpiffyCharts. The three file formats which Spiffy
recognizes by their names are similar to many other files you might download. If your
file matches one of them you may find success by just naming your file to mimic one
of the following examples.

From EODData

AMEX_20070321.txt is the file name. And the first few lines..
ticker,date,open,high,low,close,vol,oi
AA.P,20070321,78,78,77.05,77.05,200
AAB.W,20070321,4.04,4.25,4.04,4.1,9000
AAC,20070321,0.2,0.2,0.19,0.2,236600
AAU,20070321,2,2.05,1.88,2,213600
ABL,20070321,9.25,9.49,8.99,9.1,19600
ABP,20070321,3.07,3.09,3,3.05,109400

Note the extraneous oi in the header line. Short for Openlinterest which is a data item
for futures. This would normally cause a problem but Spiffy expects it here. (but it is
not needed if you try to mimic the EODdata file.)From http://kumo.swcp.com/stocks/

For a single day,sp0O70315.txt

A,31.89,32.01,31.45,31.7,21503
AA,33.5,34.56,33.42,33.88,134671
AAPL,90,90.36,89.31,89.57,199820
ABC,52,52.25,51.6,52.25,8611

etc

You will note there is no header line, and no date, which is taken from the file name.

From an update in historical format nansginohst.txt
20070222,A,32.81,33.15,32.81,33,33544
20070223,A,33.26,33.41,32.85,33.27,31643
20070226,A,33.26,33.36,33.01,33.28,29622
20070227,A,32.9,33.05,31.65,32.11,43398
20070228,A,32.11,32.25,31.61,31.75,30439
20070305,A,30.4,31.14,30.26,30.69,21437 etc

First there is one month of data for the symbol A, followed by a month for AA etc.
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Any Data File Problems ?

Please email us an example of any file you canOt post which is significant to you. We
will endeavor to make it work.

Folder Prefs

SpiffyCharts will post your newly downloaded data to your data files. The data files
must be organized in a logical manner known to SpiffyCharts. You can control two
aspects of the file-folder organization by using the Folder Preferences dialog.

The first thing you must set is the data folder name. For almost all users this will just
be the default name OSpiffy Data.O But you may type in a new name for a data folder
and the folder will be created if it does not already exist. When you switch data
folders in this way the switch is for all data services.

Within your data folder SpiffyCharts uses OAlphabetO folders to organize your data
files. For example data for IBM corp would be in a file named IBM, which would be
inside the folder named OIO All of the alphabet folders are created on an as-needed
basis, inside your main data folder. The Spiffy Data folder supplied in the SpiffyPackage

Is set to use one level of alphabet folders. For most users this will be adequate.

If you are going to be using thousands of data files it will be better if you use OTwo
Folders Deep.O Continuing with the IBM example, IBM would be found in a folder
named B inside a folder named |

MoreSpiffyData:l:B:IBM

For existing folders the Folder depth is automatically set when you access the folder.
For new folders only, you can set the folder depth to either one or two. When you
first create data files within the new folder SpiffyCharts will create any included
folders as they are needed.
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Editing Data Files Mode

Shift to the Edit mode by clicking the second item on the Task Switching Bar.

Choose a data file to edit and it will be displayed in a window with a number of control buttons.

Edit Data files.

If you place the mouse cursor over a control button and leave it there for a few seconds the program
display identifying text.

The first four buttons across the top are;

Close, Keep Changes Close, No Changes Save As Revert (Orange Down Arrow)
The next five buttons are:

Export Export Prefs Append Split Merge Adjust Screen

The three buttons at the side take action in regard to the selected bar of data..
Delete Insert Edit

Append

When you append a new day of data it will be all zeroes. Select the new date and choose the Edit butt
enter the correct data.
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Merge Files

Proper use of the merge function requires_that you understand that the file whose data is being displ
before you use the Merge command is the OprimaryO file.

When you choose the merge function you will be allowed to choose a second data file. Data from this
will be merged into the primary file, filling dates before, after or into any gaps in the primary file. On dat
when both files have data the data will be taken from the primary file. Merged files should be checl
carefully before they are saved. When in doubt, use a copy of the primary file.

Screen Single File for Errors
When you punch the blue eye, SpiffyCharts will search for missing date spans of 5 days or more or suc
prices drops of 50% or more. It will scroll the data to the site of the suspected error and flash a brief ¢

message. You can then correct the split (if it is indeed a split) or note the range of data you may whic
download to correct the file.

Export List

Exported text files will be found in the Text Folder, using features as set in the dialog OSet Export Pre
These preferences include type of word separator, use of Linefeed characters (For Linux and Windc
which file name extension to use and default creator (the program a Macintosh will use to look at the date

You may export any file opened for editing, or you may export any list of files by usirfexpuet List
command at the bottom of thests menu.

Screening Data

Note the Eyeball in the center of the mode window. When this item is chosen SpiffyCharts will allow you
choose a folder and will then go though all the stock data contained therein searching for two poter
problems; uncorrected splits and missing dates.

The missing date function will only detect major date breaks as the potential for adjacent trading holid.
prevents us from detecting single missing days and the fact that data from various countries may be sce
makes a holiday list impractical.

A window will open listing all errors found. Click on a symbol and that file will be opened.

Each indicated split must be investigated using the Edit data function. For heavily traded stocks thi:
usually reliable. For penny stocks it is often incorrect.
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Charting and Backtesting Mode

Most charting is accomplished in the Charting/BackTest mode. Click the Chart
button on the Task Switching Bar.

The Choose Model popup allows you to select any of the defined OModels.O You will then be allowed
select any data file, which will be opened, the OstudiesO calculated and plotted.

You may open any number of chart windows.

At the bottom of each chart window you will see two OpopupO menus.

The Display menu on the right will allow you to display or repress display of any chart section. There ar
five chart sections, Prices (Psect), Vsect(Volume), Sect2, Sect3 and Sect4, in order under VSect. T
bottom four section share the available index display area equally.

The popup menu at the bottom left will allow you to add studies to the chart and to save the results as
new Trading Model.

Creating a New Model
Note Well:
The ONLY way to create a new

trading model is by using th®&ave
As item on theEdit popup.

The bottom item, Show BPV is
applicable only to futures contracts
and will be explained elsewhere.
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Adding Studies though the Dialog

If you chooseAdd Study from theEdit popup you will be presented the dialog below. After you make
the necessary selections and inputs your study will be added.

*** See Studies Appendix for a complete listing of available studies.***

Study Groups

Note the tabs at the top of the dialog. Available studies are grouped according to the number and types
inputs required. If you select a different tab then the selection popup menus and edit boxes will chang
The first popup will always list the studies available within that group. The groupings are of no significanc
except for simplifying your input selections.

Source Columns
Many of the studies can be applied to any data column of your choice. These studies may be appliec

any column which is shown in the data window including those you create. They may also be applied
OTrue HighO , OTrue LowO or OTrue Range.O

Question boxes.

If your mouse cursor passes over one of the boxes marked with a question mark then explanatory text v
be shown in the blank area at the bottom of the dialog.

Charting Commands on The Add Study Dialog

You can command the program to chart your new study. If you do, your most critical choice is where i
the chart window to plot. Each chart window has five available sections, arranged as horizontal banc
The top band displays your price bar chart. The next section displays Volume (and Open Interest f
commodities.) The lowest three sections are not used unless you choose to plot a study therein.
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The first popup menu in the chart command area selects the chart section.

If you choosePrices, your study will be plotted over the bar chart, using the same scale as used for th
price data. This is the normal choice for moving averages of the price data. Any scale selection you me
will be ignored.

If you choosdsect then your study will be plotted over the bar chart using the scale you select. The scal
on the bar chart will have no effect on your study.

If you chooseé/sect your study will be plotted over the volume data, using the scale of the volume data.

If you chooseSect2, Sectdr Sectdthen your study will be plotted therein, generally at the scale you
select. Some studies such as RSI have a fixed 0 to 100 scale and in such cases your scale selection wi
ignored.

Formula Bar

You can also add studies to the chart by using the Formula Bar. This is more powerful than using tr
dialog and allows complex entries when needed. Use whichever method you want or need.

When you move the cursor over the top of the data display and into the box labeled ONO the mouse cu
will change to a plus symbol.

Click the mouse button and an empty Formula Bar will be displayed. Enter
the name for your new study in the title box and the formula in the formula
box. Check on/off plotting and set the other plotting choices using the
popup menus. Details of using the Formula Bar are given in the Studies
Appendix.

If you move the mouse cursor over the title at the top of a study column the
cursor will change to a ODisclosure Triangle.O Click the button and you
will see the formula used to create the column. Observing the formulas
above a number of the columns will aid you in understanding how the
formula bar works.

Empty Formula Bar. The new columnOs title goes in the smaller box.

Formula Bar showing a simple formt
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When you have entered a new formula or edited an old formula two buttons will appear to the left of th
Title Box. If you click on the X box then the formula will revert to its original state. If you click on the
check mark SpiffyCharts will analyze your input and if it appears acceptable the program will create a ne\
column of data and will plot it according to the choices made in the plotting commands.

When entering a formula you may place spaces anywhere you wish. Input is generally not case sensitiy
(Linux users must read note on file names under Linux.) Column titles must be 3 or more letters startin
with a letter (a-z) and without any math symbols.

A complete list of formula commands is given in the Studies Chapter.

When the formula for an existing column is displayed there is a button shown |Bleédéel This button
allows you to delete any column you have creaféds is the only way to remove a column.

Chart Display

You will note two icons near the top right of the chart. The OCloseDoorO and OOpenDoorO icons v
change the number of bars being displayed.

You can also vary the number of bars being displayed in the chart window by using your <UpArrow>
and <DownArrow> keys. If you go below two pixels per bar the bar chart will be replaced by a line chart
of closing prices. If you drop below one pixel per bar then SpiffyCharts will OcrunchO the data, displayin
all available data across the chart, regardless of size.

Also note that the red line which_separates the data from the chart and the red line which separates 1
price bars from the indexes are OactiveO lines. If you move the mouse cursor accros the line slowly
mouse cursor will change to a double headed arrow. Slide the double arrow icon up or down and relea
the mouse button and the red line will be draw at the new location.

You may find it easier to move the two active
lines up or down by using the double headed
arrow graphic at the right end of each bar.
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The OStealthO Cursor

If you hold down the mouse button while the arrow cursor is over the chart, the cursor will turn into a
OStealth BomberO trailed by a yellow box. The Stealth cursor will move with the mouse, with the text i
the yellow box giving the computed height of the cursor. The data display is linked to the X position of
the cursor, the top line of the data display corresponding to the cursorOs X position.

Adding Text and Lines to a Chart

Hold down the <shift> key and touch the mouse button and a moveable, resizable text window will be
drawn on the chart. You can move it to any desired location by dragging in the grey area or resize it wit
the small white square. When you copy or print the window the grey area is omitted.

You can have any number of text windowhese are temporary and they are not attached to a date
or chart price. If you resize the window you must move the text to the desired location.
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You can remove a text window by clicking on the small x or by dragging it outside the chart.

You can draw temporary lines on the chart by holding down the <control> key while you drag the moust
cursor across the screen (mouse button down.)

You can move or resize a line by clicking on the line (the line turns bright blue) and moving the mouse
while holding down the button. Click near one end and only that end is effected.

You get rid of lines by making them very short or by dragging them out of the chart window.

Copy Chart to Clipboard

When a Chart is the frontmost window téit menu comman&€opy causes the current Chart window to
be copied to the clipboard, whence you may paste it into any program which will accept it. Note that th
copy includes any data being displayed in the window.

Multiple Charts

SpiffyCharts can open any number of chart windows. Note that a chart is opened using a Trading Mode
that Model is read into memory and all charts opened with that Model are created and controlled by tr
information held in the Model memory. Thus, if you have several charts opened using a single Model an
you edit any one of the charts then ALL CHARTS WILL BE UPDATED TO THE NEW CONFIGURATION.

If you attempt to open two chart windows using the same Model / data file combination your attempt will
fail, however the appropriate chart will be brought to the front of the screen.

When you close chart windows you will not be asked about saving changes until the last window using
particular Model is closed. When the last window using a Model is closed its memory will be released.

Chart Keys

There are three keys which you can use with an open chart, UpArrow, DownArrow and ODO (for dat:
Hold down <Ctrl> on Windows or Linux machines or the Oinside out clover leaf on a Mac, then touch th
Up/Down arrow keys to expand or compress the chart. Hit <D> (only) and you will be allowed to select ¢
data file to be opened with the same trading model, into a new window of course.

The Chart List

One the left side of the Charting Mode task bar you will see a popup menu
Chart List.  When you have a set of charts open and choose the item
MakeChartList SpiffyCharts will save the information required to reopen
the same charts. If you later choose RestoreList then all of the charts will
be reopened and arranged for you.

Below the word -Recent- you will see a list of the model/security
combinations you have used. Choose one and it will be opened for you.
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SpiffyCharts Studies

This Chapter covers the built-in studies many of which are available through the Add StudyO dialog whic
can be opened with the popup menu at the bottom left of any chart window.

The MA (moving average) tab allows the following:

SMA Simple Moving Average

XMA Exponential Moving Average

WMA Linear Weighted Moving Average

TMA Triangle Weighted Moving Average

GMA Gaussian Weighted Moving Average

Trix Triple Exponential Moving Average Change Study
Highest Highest within period

Lowest Lowest within period

The Index 0 Tab (Zero user inputs)

OBV On Balance Volume
AccumbDist Accumulation Distribution

The Index 1 Tab leads to:

Stochastics Stochastics leads to two columns in worksheet

SlowStoch The three period Exponential MA of Stochastics

BollingerBands Two lines, offset plus and minus two standard deviations
from a central moving average

CCl Commaodity Channel Index

DiPlusMinus WilderQOs Di+ and DI- (two columns, two lines on chart)

ADX WilderOs ADX, a measure of strength of trend

The Index 2 Tab leads to:

RSI Relative Strength Index as per Wilder

RSIT Same but using triangle averages in place of exponential
StanDev Standard Deviation

MeanDev

Momentum Just difference between first and last bar in period

The Index 3 tab leads to:

MACD Moving Average Convergence-Divergence
Three columns created, two lines and histogram are plotted
MacdT Same, but using triangle averages

Commands Available in the Formula Bar

All of the built-in studies are available through the Formula Bar.
With a chart open, move the cursor over the first column to the left of the data. When you are

over the N the cursor will change to a plus symbol. Click the mouse button and the formula bar
will be opened.
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The normal input to the formula bar is in the form
NameForNewColumn = Function(Column , Period)

Any function name is followed by a set of parentheses which holds the required inputs to the
function. The various inputs are separated by commas. You must input columns before numbers.

Structures such as: Name = Function(Function(Inputs)) are ok. i.e. a column created by a
function can be the input to another function (or another copy of the same function.)

Another common structure in the formula bar might be
Name = FunctionA(Inputs) - FunctionB(inputs)

Note: You may use parentheses in the formula bar to make a complex formula more readable or
to structure the results as needed. You may use parentheses to any needed depth.

OHLCVand I are synonyms for Open, High, Low, Close, Vol and Openint

An Example:
Name = (FunctionA(inputs) - FunctionsB(inputs))/(FunctionC(inputs)+FunctionsD(inputs))

Thus you can get a rather complex result using the built-in functions. This level of complexity
is not available through the Add Study menu.

Precedence
You should recognize that math operations are performed in the normal order of precedence
From highest precedence to lowest:

Any Unary function such as Log(A), Abs(B), Log(abs(C)) etc - done immediately
*

+ -
comparisons, > < = >= <=

And _
Or Done after all other functions

If it the order in which operations are to be done is unclear to you in a particular case, then use
parentheses to enclose those data items and functions which belong together,

Also note that in the formula bar the result of a comparison is a one where true and a zero where
false. These zeros and ones can be used in mathematical functions.

Example - count the number of times the open price is above the close -
tst = Sum(O > C)

Most functions require the input of one or more columns. These columns may be any of the
original data columns, any column you have previously calculated or any of the defined columns.
Defined columns are those which can be computed on the fly from the original data and without
any user input.

Defined columns

These columns donOt exist but can be used as inputs to the formula bar.

TrueHigh  TrueLow TrueRange Range DM (WilderOs raw Directional Movement)
AccumDist OBV Julian (Days since Jan 1, 1904)
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There are two listings of functions below, alphabetic and by type. Function inputs and results are
given in the By Type listing. You will note that there are sometimes two or three synonyms for a

function. Use whichever list you find more appealing.

Alphabetic Function Listing

abs

adx
antilog
atan
average
cosine
diplus
fastd

floor

gma
julian
import

log
makecol
minuses
momentum
rembarsw
round

rsit

slowd
sma

sqrt
stddev
summation
tave

tma

wave
wma
xaverage

acosine
antiln
asine
ave

(ofe]
diminus
extend
fastk
gave
highest
larger

In

lowest
meandev
mode
pluses
rembarsm
rsi

sine
slowk
smaller
standev
sum

tan
taverage
trix
waverage
xave
Xxma

Function List by Type

Immediate Math Functions
Input may be either a data column or a single number, output is a column or number

Format: Tst = AntiLog(H/L)

abs acosine

antiln antilog

asine atan

cosine floor  yields the integer portion of (number)
In log

round sine

sqrt tan
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Moving Averages and similar functions

Format: tst = Average(C, 19)

ave, average or sma - simple moving average

gave, gma - Gaussian windowed moving average

highest - highest value within the period window

lowest - lowest value

tave, taverage or tma - triangle weighted average

wave, waverage or wma - linear weighted moving average

xave, xaverage or xma - exponential moving average
note: For Exponential averages you may replace the range number (greater than one )
with a smoothing factor (less than one.)

mode, format: colname = mode(SrcCol , Range, BinSize)

example: SupRes = Mode(C, 50, 3)

Result is most common price over Range Days. All prices within one bin are counted as equal.
BinSize is: average daily fluctuation * BinSize multiple.

Indexes using one input number

Format: tst = FastK(14)

adx - WilderOs trend strength indicator

cci - Commodity Channel index

diminus - WilderOs Directional Index plus values
diplus

fastd - fast stochastic D value

fastk - fast stochastic K value

slowd - slow stochastic D value

slowk - slow stochastic K value

Indexes using a column and range as inputs

Format: tst = RSI(Close, 19)

momentum - difference between current value and value N days ago

rsi - WilderOs relative strength index

rsit - ditto but using triangle averages for smoothing

trix - change in a threefold exponential moving average divided by same

Mathematical Derivatives of a column

Format: Tst = Extend(MyColx)

extend - Output the non zero values from input, replace zeros with last non zero number
minuses - output the negative values from input column, replace positive values with zero
pluses - output the positive values or zero

sum - sum all the values in the input column

Format: Tst = StdDev(MyCol, 19)

meandev - mean deviation of data

momentum - difference in current value and value N bars ago
standev or stddev - standard deviation

summation - the sum within the range of bars

Format: Tst = Larger(Col1, Col2)

Larger - take the larger of the two columns at each bar
Smaller
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Note: You may replace either of the columns with a number

Format: Tst = MakeCol(N)
Make a new column filled with the number N

Miscellaneous Functions

BOM The trading bars of the month, numbered sequentially
BOW The trading bars of the week

RemBarsW The number of tradeable bars left in the week (4 to 0)
RemBarsM The number of tradeable bars remaining this month

Some caution is required when applying these functions when you are using the scanner. We do
not attempt to correct for specific holidays. Therefore the final week or month of a data file may
indicate one or two trading days more than is correct.

Also, Futures and options traders should recognize that no attempt is made to adjust the last few
trading days to compensate for contract expiration.

Import

The import function allows you to get data from a different file. This data is then available in
your trading tests. This is often referred to as inter market analysis.

Fomat: ColName = Import(FileName , Function) (function is any listed function except import)

Examples;
TheDJC = Import(DJIA , C)
TheDJCA = Import(DJIA , Ave(C, 14))

Almost all security names are one word (no spaces) , start with a letter and have neither numbers
or math symbols imbedded. But there are exceptions and these can cause SpiffyCharts problems
in understanding where the name starts, stops etc. In these cases you can set the name between
backslashes, examples: Import( \*VAN\ , Close) or Import( \*DJ2 X\, Close)

This will allow file names starting with a number, math symbol and or including a space.

Save your Chart setup!

When you close a chart you have edited you will be asked if you want to OKeep ChangesO
If you like what you have either say SAVE or SAVE AS.

If you choose Save As you will input a name for your new Trading Model. It will be added to
the Chart menu immediately.
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User Functions

! Purpose of User Functions
I User Function Basics
Simple User Functions
Advanced User Function
Loops in Advanced User Functions
Complex User Functions

You can use SpiffyCharts without ever writing your own functions. Solgkigy over
this chapter until you really need it!

Purpose of User Functions

No program will contain all of the indicators and functions you desire and new methods
being developed continually. Some method is needed to allow users to extend the capal
of the program. These extensions are implemented through user defined functions.

User Function Basics

User Functions are small text files holding a set of commands which you can use
generate a new column of data in the Worksheet. You write or edit a User Function i
window which supports normal text edit functions. When a User Function is run, SpiffyCha
goes through the function, word by word, processing your commands. If an error
encountered the User Function window will open and display the User Function. The |
containing the error will be highlighted.

When you write a new User Function you give it a name which must start with a letter,
one word of three or more characters and containing no punctuation marks or math symt
To use a User Function, its name is typed into the ChartWindow formula bar preceded
the @ symbol. Any required inputs to a User Function are placed in parentheses behinc
name with multiple entries separated by commas.

NB. The @ must be used only to designate User Functions. In any other location
it will cause an error.

Input to a User Function may be another function or any column in your worksheet.
User functions also can use any of your original data columns, Open, High, Low , Clo
Vol and Openint. If you need to have a user function process the content of one of y
derivatives then that derivative is used as an input to the function.

All user functions MUST be kept in a folder nantadhctions inside theMethodsfolder.

Some Rules about User Functions

1) There can be no more than one command on a line.

2) Each command ends with a semicglon

3) Anything after a semicolon will be a comment and will be ignored.

4) There may be any number of blank lines or comment lines.
5) There are three lines required at the beginning of each user function:
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Require .....
Columns ....
Variables ....

After the keywordRequire you must indicate the number of columns and number of
numbers that the function requires for proper operation.

Example: Require 1 columns, 1 numbers;

After the keywordColumns give the names of any temporary columns you will be using
Names follow the same requirements as for the function name.

You are not required to create any temporary columns at all.
Examples of Columns command:

Columns ;

Columns MyCol YourCol ;

In the first example you did not create any temporary columns, but you MUST have |
keywordcolumns,

In the second example you created two temporary columns to hold output during the col
of the calculations.

NB. There is always a temporary column named Output. You do not need to define
it.
The number of columns you can define is limited only by program memory.

After the keywordvariableslist the names of any temporary variables you need. The wor
VariablesMUST be used even if you create no temporary variables.

For the technically inclined: all variables are double precision floating point.
All columns and variables are initialized to zero when created.

You can initialize any column or variable by using an assignment statement:

MyCol = (H+L+C)/3 ;
YourCol = Ave(MyCaol,3) ;
MyVar = 3.14159;

or

YourCol = 3;

The first two examples initialize the columns to contain data which is calculated for ea
bar. The last example makes each piece of data in YourCol equal to 3.
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More Commands common to Simple and Advanced User Functions

Pricel the first data column received as input

Price2 the second input column, etc.

Datal the first data item received as input

Data2 etc. input data items 2 through 9

*[+ - the simple math commands

Abs, etc and all other unary math commands as detailed below

[n] a number in square brackets is a relative reference, as in the Worksheet

Types of User Functions

There are two basic types of user functions, Simple and Advanced.

Simple User Functions
(SimpleandAdvancedare just a names to aid description.)

Each command line in a simple user function will be an assignment statement, the last
of which will put the results in the output column. Each command line of a simple us
function either sets a single user defined variable or, more commonly, creates an er
column of data and sends it to a user defined column.

This example of a simple Simple User function calculates the median value, half of hi
plus low, at each bar of data, returning a column of results. Assume the name of the |
Function to do this calculation is OMedian.O Then your new User Function would be:

; Anything after a semicolon is a comment.
; Med = @Median would be the worksheet command - but you can select
; any hame you want, not just Med.

Require 0 columns, 0 numbers;
Columns ;
Numbers ;

Output = (H+L)/2 ; ThatOs it!

Your simple user functions can utilize ANY of the functions available to you in the wor
sheet!

Advanced User Functions

Advanced user functions may use any number of the command lines that can be used
simple user function. In addition an advanced user function will contain one or ma
OProcedureO definitions. These procedures may be short and simple or long and
complex. The procedures are fundamentally different as the entire procedure is run c
bar by bar basis. The only functions which may be used in a procedure are those li
below.
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Commands used only in Advanced User Functions

Procedure Tells SpiffyCharts to start compilation of a function
RunProcedure  Stop compiling and run this portion of the user function
IF Start a line which chooses result based on a logical comparison
StartLoop Start a loop within the current loop (Max loops at one instant is three)
EndLoop End the currently inner-most loop
NDX1 Current Loop Index for outer most user loop
NDX2
NDX3 Current Loop Index for inner most user loop
{n} a number between curly braces is an absolute reference
Such references are useful for storing or obtaining precalculated constants
from a table.

Within your Procedure you may reference etput column (or any column you have
defined) both to set its current value or to get its current or past value.

PROCEDURE signals the start of your "program"”. The program continues, performin

the listed commands, bar by bar, until the command
RunProcedureis found.

After the command PROCEDURE, most programming lines of your program will sta
with an "assignment statement" such as:
MyVar = YourVar * TheirVar / HisVar;

OAssignmentO means that what follows the = sign will be used to calculate a value w
will then be placed in the variable MyVar.

The assignment can be to a column rather than to a variable.

So, MyCol = MyVar/(UrVar+1nould cause the result of the calculation to be set
into the temporary column MyCol, "at the current bar."

One line of your procedumaustplace the function results in a temporary column. This is
normally theOutputcolumn.

Definition of your procedure will continue until the woRIJNPROCEDURE is found.
The procedure will immediately be compiled and run.

When the procedure is run, SpiffyCharts will start the calculations at the first bar and w
generally run though to the last bar in the file. (For generation of tables it is permissible
limit the range over which the calculations are run. See the section below concerning t
generation and their use for details.)

(If there are any references to older data such that you would be reaching back before
beginning of the data then the data at the first bar will be used.)
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The procedure you have defined,which is your program, will be run and re-run as often
required, and SpiffyCharts will keep up with the current bar in order to both place and
data from columns.

You may get data from the current bar of any data column or you may get older data fr
the column by placing [n] after the name of the column. For date references you may
[-1] to get tomorrows date, day etc.

There are a limited set of math functions which you may use in your procedure. Th
follow normal rules of precedence.

+, - / >, square(), sqrt() , Ln(), antiLn(), log() , antilog() , abs (), Sine(), ASine,
Cosine(), ACosine, Tan(), ATan(), IntPortion(), FractPortion(),
Round(), RoundUp()

The parentheses shown after many of the above functions indicate where you would p
the input to that function. For Example: MyVar = SQRT(UrVar);
Also note that all angles are in Radians.

Logical operators follow the normal rules of precedence, which includes the faghthat
has a higher precedence tian and that all comparisons have lower preference than an
math operation.

> <, <> =, >= <=

And
Or

Use parentheses when needed or when they make the function easier to understand.
IF maybe used to determine the current desired operation based on some logical compatr

example:
IF MyCol > High Then YourCol = MyCol Else YourCol = High;

The conditional section of the command starts #ftemd ends afHEN.

If the condition is true then the section of the command after THEN will be executed, up
the wordELSEor the terminal semicolon.

The keywordELSEis optional. If the conditional test is false then anything after the wort
ELSEwill be executed.

Note that you cannot use any of the more complex functions available to you in t
worksheet. You may use only those listed above.

Loops in Advanced User Functions

You may call for SpiffyCharts to make loops within an advanced user function. (This is
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addition to the Omain loopO which always calculates across the entire range of avai
data.)

Loops in SpiffyCharts are somewhat different from loops in most programming languag
as the loop indexes and increments are floating point numbers, and the loop indexes
named differently.

StartLoop is the key word to start a loop.
StartLoop must be followed by a set of parentheses which hold two or three "numbe
separated by commas.

If the loop is initialized with two numbers then +1.0 is supplied for n3 as a default.

StartLoop(n1,n2,n3)

nlis the initial loop index value.

n2 is the loop max

n3 is the loop increment. nl, n2 and n3 may be positive or negative, whole or decimal numbers.

At the end of each iteration of the loop the value of n3 is added into n1.

If the resulting nl1 is GREATER than n2, then the loop is exited (assuming n3 is positive.
If N3 is negative then value of n3 is subtracted From nl. The test is reversed and the loc
exited when nl is LESS than n2.

nl, n2, n3 may be numbers or variables, but not mathematical expressions. If you nee
calculate one of the loop parameters, do the calculation on one line and set a varic
Then on the next line feed the Variable to the StartLoop function.

You may nest loops three deep. The loop indexes , NDX1, NDX2 and NDX3 are variab
and can be manipulated while inside a loop. NDX1 is the index for the first (outermo
loop, and NDX3 is the index for the innermost loop. (When used.)

EndLoop is the key word to end a loop. This ends only the currently innermost loop.
you need to terminate a loop early you may do so by setting the loop index to a va
greater than n2.

NOTE: A Loop is always done at least once even if n1 > n2 at the start.

Complex User Functions Defined

Any user function can be complicated enough, but here when we say complex we
talking about user functions which contain multiple sections of both Simple and Advanc
User Functions. Complex user functions donOt have to be complicated!

Examples

Examples of Simple User Functions
Every user function must be given a name, which should describe its action.
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The following is the ADXt user function. It starts with a brief explanation. Such explanatior
may be very useful if you go back to review the function or if you give a copy of a functic
you have written to someone else.

. ADXt calculates the equivalent of WilderOs ADX, but using triangular averages
; Remainder of line following a semicolon is a comment.

; Comments have no effect on speed of execution.

; Format for use: MyADXt = @ADXt(14) note the @ symbol. Here Datal is 14

Input O columns, 1 numbers;
Columns MyCol MyColW ColX ColY;
Variables ;

MyCol = DM ; RawDM, DM is a built-in function so no @ symbol is used.
MyColW = Tave(TrueRange,Datal) ; need twice, compute once, store
ColY = Tave(Pluses(X),Datal)*100/W Y ; Dlpls
ColX = Tave(Minuses(X),Datal)*-100/W ; DImns

; We multiply by minus 100 so that the results will be positive
Output = Tave(AbsValue(Y-X)/(Y+X),Datal)*100 ; ADXt14
; The results are stored in the OutPut column.
; SpiffyCharts will move it to the worksheet

The following is an example of a Japanese Candle pattern. Note that it consists ¢
mathematical comparisons. The results of the comparisons are combined with the loc
word AND. (It is sometimes useful to know that a TRUE result in a comparison yields
1.0 numeric answer and a FALSE comparison yields 0.0. Such numbers can be ad
multiplied etc.)

Input O columns, O numbers;
Columns ;
Numbers ;

;A bearish pattern - Bearish Engulfing

OutPut = C[1]>0J[1] and O>C and O>CJ[1] and O[1]>C ;
: The final answer will be 1.0 where true and 0 where false.

Another example of a rather simple Simple User Function.

;Mark Chaikin's Volume A/D Oscillator
;Usual values are 3 & 10 for the two exponential moving averages
;@ChaikinOsc(Datal,Data?)

Input O columns, O numbers;
Columns ColW ;
Numbers ;

ColW = Sum(V*((C*2-H-L)/(H-L))) ;
OutPut = Xave(ColW,Datal)-Xave(ColW,Data?2) ;
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Examples of Advanced User Functions

The following is a complicated Advanced User Function, named Mode. Mode calculas
the most common price within a stated tolerance. Because of the loop within a loop it ri
somewhat slow. Avoid such nested loops where possible.

; determine the most common price within a time period
; support and resistance levels should be indicated

; @Mode(price,period,tolerance)

; tolerance is width of band to be considered equal

Require 1 columns, 2 Numbers :
Columns ;
Variables LstP ULim BLim CurPr Mode CurTot MaxTot Cnt ;

Procedure ;
MaxTot =0 ;
— StartLoop(0,Datal) ; for this outer loop the loop index is NDX1

CurTot=0;

CurPr = Price1[NDX1] ;
BLim = CurPr - Data2 ;
ULim = CurPr + Data2 ;

StartLoop(0,Datal) ; for the inner loop the loop index in NDX2
LstP = Pricel[NDX2] ; NDX1 still refers to the first loop started
IF(LstP > Blim and LstP < ULim Then CurTot = CurTot + 1 ;

EndLoop ;

IF CurTot>MaxTot Then Mode = CurPr ;

MaxTot = IF CurTot>maxTot Then MaxTot = CurTot;
L EndLoop ;

OutPut=Mode ;

RunProcedure ;

; the lines drawn from Statloop to Endloop are intended to aid
; your understanding. They are NOT shown in the User Function
; tst2=@Mode(Close,15,0.25) could be a formula bar entry

The example below is taken from John EhlerOs book ORocket Science for Traders.O It comput
current cycle length by using a Ohomodyne discriminator.O For a full explanation you should reac
book! We have chosen to name the function OHomoPerQO and to input the smoothed data rathe
smoothing it internally. This makes it easier for us to experiment with different smoothing methods &
data types.

Note that the use of both named variables and named scratch columns results in a more Oreac
function.

NB. Each line in a user function must be whole and complete. Your command line cannot extend c

one text line. In the example below it shows a command line taking two text lines, but this is a limitati
of our printing method. SpiffyCharts will allow the window to expand to any needed width.
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; Input a smoothed column, for example: tst = @HomoPer(Waverage(H+L ,4))

; output is cycle period determined by homodyne discriminator

: Ehlers Smooth is our Pricel.

; Note that we replace Ehler's 360 with 6.283 as SpiffyCharts uses Radians, not degrees.

; Also note the use of empty lines to improve readability

Input 1 columns, 0 numbers;
Columns Detrender Eyel Quel eye2 que2 Ree Imm;
Variables Ratio Jayl JayQ Correction ;

Output = 20 ;

Procedure;

Correction = (0.075*Output[1] + 0.54);

Detrender = (0.0962*Pricel + 0.5796*Pricel[2] - 0.5796*Pricel[4] - 0.0962*Pricel[6])*
Correction;

Quel =(0.0962*Detrender+ 0.5796*Detrender[2] - 0.5796*Detrender[4] -
0.0962*Detrender[6])*Correction;

Eyel = Detrender][3];

Jayl = (0.0962*Eyel + 0.5796*Eyel[2] - 0.5796*Eyel[4] - 0.0962*Eyel1[6])*Correction;
JayQ = (0.0962*Quel + 0.5796*Quel[2] - 0.5796*Quel[4] - 0.0962*Quel[6])*Correction;

Eye2 = Eyel - JayQ;
Que2 = Quel + Jayl,

Eye2 = Eye2*0.2 + 0.8*Eye2[1];
Que2 = Que2*0.2 + 0.8*Que2[1];

Ree = Eye2*Eye2[1] + Que2*Que2[1];
Imm = Eye2*Que2[1] - Que2*Eye2[1];

Ree = 0.2*Re2 + 0.8*R2e[1];
Imm = 0.2*Imm + 0.8*Imm[1];

If Ree <> 0 Then Ratio = Imm/Ree Else Ratio = 0;
Output = 6.283/ArcTan(Ratio);

[f(Output > 1.5*Output[1] Then Output =1.5*Output[1] ;
If(Output < 0.67*Output[1] Then Output = 0.67*Output[1];
If(Output < 6 Then Output = 6;

[f(Output > 50, Then Output = 50;

Output = 0.2*Output + 0.8*Output[1];

RunProcedure;

Output =Xave( Output, 3) ; smooth one last time
Examples of Complex User Functions

Complex user functions donOt have to be complicated! They are user functions which |
both OsimpleO and OadvancedO sections.
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The following example named AverageVar calculates a variable length moving average
allows your calculations to adapt to changing market conditions.

; compute simple moving average of Pricel

; for a variable number of bars, given in Price2

; TstCol=@AverageVar(Close,BarCol)

; where "BarCol" would be a column containing numbers
; all greater than one!

Input 2 Columns, 0 Numbers;
Columns SumCaol ;
Variables LookB ;

SumCol = SUM(Pricel);
OutPut = Pricel;

; the above line is the OsimpleO section of this user function.

; A quick way to compute a simple moving average is to sum the raw data
; and then note the difference over any distance,

; which could be a variable distance as in this example

; the following is a rather un-complicated advanced section

Procedure;

LookB = IntPortion(Price2) ; the variable look-back distance - put into a variable
; you cannot use a column such as Pricel in the lookback distance brackets []

; the look back must be an integer

OutPut= ((SumCol - SumCol[LookB])/LookB;

RunProcedure;
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The following rather complicated example calculates a statistical test of data validity.

: calculate the Durban-Watson statistic

: which shows serial correlation of errors

; during regression fit to data

; worksheet input ; Tst=@DubWat(Close,20)

Input 1 Columns, 1 Numbers;
Columns ColW ColX;
Variables Posn Err OIdErr TotErr, Err2 SmFac Var, VarK ;

ColW = LinearRegSlope(Pricel,Datal) ; the regression fit
ColX = Average(Pricel, Datal) ; SO we can compute posn
SmFac = (datal + 1)/2

; the above three lines comprise the simple section of this function

Procedure;

OldErr = 0 ; these variables will be set to zero at start

Err=0 ; of calculation for each bar of data

Toterr2 = 0;

Err2 = 0;

StartLoop(1,datal) ; our loop will be same length as the calc slope
VarJ=NDX1-SmFac;

VarK=Datal-NDX1;

Posn = ColX + (VarJ*ColW) ; this is Yprime, the computed posn on line
Err= (Pricel[VarK]-Posn);

TotErr2 = TotErr2 + Square(Err);

Err2= Err2 + Err*oldErr;

OIldErr = ERR;

EndLoop;

OutPut= Err2/TotErr2;

RunProcedure;

The final words on Complex User Functions

Complex user functions can have multiple simple and advanced sections.

; If you have another advanced section
: variables defined on the third line of a function are valid to the end of the user function

Prodcedure

RunProcedure

: you may re-use a defined column as long as you donOt mind losing the earlier results..

THE FINAL CALCULATION MUST PLACE RESULTS IN THE OUTPUT COLUMN!
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Tables in User Functions

There are many functions which require the use and reuse of a set of calculated const
If they can be calculated once and stored for reuse then the function can be speede
substantially. The example shown below is for a Sine weighed moving average. Plac
the needed sines in a small table makes the function over twice as fast as the orig
where the sines are calculated (by the operating system) each time they are needed.

The steps required to make a table are:

1) Define a column to accept the values,

2) Decide on the initial value,

3) Write a procedure to calculate the values and store them in the column,
4) Limit the procedure to make the desired number of table entries.

You limit the range of the table entries by placing the desired limit in parentheses followi
the RunProcedure command. This limit must be a user defined variable or one of
function Data inputs.

To use the values in a following procedure you will need to refer to the stored values. Y
do this by placing a variable within a pair of curly braces.

The first value calculated is placed at ZERO offset into the table.

MyTable{NDX1}

will get a series of values from the table. For proper operation the values of NDX1 must
positive and not greater than the last value calculated for the table. (Values of NDX1 |
than one will return the table value at offset zero. Values greater than the last value of
table will return a zero as the value.)

It will always be possible to write a user function without using a table. But a table c
make a function substantially faster. The more complex the calculation required to m:
each value the more advantage you get from using a table.

You may make and use more than one table when this is advantageous.

You can also use a table to hold a sequence of values calculated at irregular intervals.
will define and use a variable to hold table pointers for storing and retrieving values. £
the MRO function as an example, which says in part:

Require 1 Columns, 2 Numbers;
Columns CurBar Strts;
Variables StrtNdx ThisStrt ;

CurBar = CurrentBar; Anything after a semicolon is a comment
StrtNdx = 0;

Procedure;

If Pricel = 1 Then Strts{StrtNdx} = CurBar,

If Pricel = 1 Then StrtNdx = StrtNdx + 1,

ThisStrt = StrtNdx - Datal,;

If ThisStrt >0 Then OutPut = CurBar - Strts{ThisStrt} ;
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Example User Function with Table

; Sine weighted moving average
; Using Table lookup to improve speed
; myswma = @SWMA2(Close, 19) formula bar entry

Require 1 columns, 1 numbers;
Columns SineTab;
Variables Incr SineSum SinePSum CurSine CurAngle ;

Incr = 3.1415927 / (Datal+l); increment in Radians
CurAngle = Incr; The first value in the table - at zero offset from the start of the table

;Set the sine values into a table

Procedure;

CurSine = Sine(CurAngle);

SineSum = SineSum + CurSine; All variables are initially zero
SineTab = CurSine; Place the value into the table
CurAngle = CurAngle + Incr;

RunProcedure(Datal); Run procedure from zero to Datal

Procedure;
SinePSum = 0:;

StartLoop (0, Datal);

CurSine = SineTab{NDX1};

SinePsum = SinePsum + CurSine* Pricel[NDX1];
EndLoop;

Output = SinePsum/SineSum;
RunProcedure;

Developing User Functions

When you have difficulty with a new User Function it may be helpful to break it up into it
smallest parts and to enter each such part into the Worksheet Formula Bar to gener:
series of columns showing intermediate results.

Another technique which may be helpful with advanced user functions is to send intermed
results into the Output column.

After the real part of the function add,;
Output = MyIntRes;

Now the worksheet will receive the content of the MyIntRes column.
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Backtesting with SpiffyCharts

Why we Backtest

We backtest our trading systems for two purposes. First is so that we can develop ne
trading systems or to improve old systems. Equally important is to develop a OFeelO fol
system you are considering so that itOs real world performance will not be a comple
shock.

A complete trading system includes the information on which OstudiesO to make, rules
when to trade and rules on how many positions to buy or sell and information on how t«
compute the size of gains or losses.

Where to see the trading rules

Open a trading modeb{udy Sein earlier versions of SpiffyCharts.) On the right edge of
the chart you will see four buttons. The one labdReavill cause a window to open
showing

three tabs, labeleRules,Prefs and Model VarsClick on Rulesto review your trading
rules. This is a normal text edit window. TReefs tab allows you to set a number of
preference for testing

this trading modelModel Varsallows you to set values for VarA, VarB and VarC, as well
as ranges to be used during optimization.

NB. Each trading model has its own VarA, B and C. All securities opened with a particular trading mode
will share VarA, B and C.

How to run a backtest

After you have written your rules, check the Prefs tab and make sure that you have select
the desired reports and have sele&@edjle Tesfnot Optimize at least not now.)

On the right edge of the chart you will see a button labElétit this an Spiffy will first

check your rules. If the rules pass muster they will be applied on a day by day basis. Wher
the test is complete a Trade Info window will open showing your results.

This is also normal text edit window. You can erase, add notes or print the results. If you
want to save the results you will have to paste them into a word processor.

Rules about the Rules

The Rule window accepts two basic items:
A) Trading Rules, the Buy and Sell commands.
B) Rule Calculations, used to set a variable during a trading test.

There are several types of trading rules.
There are several types of calculations.
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We will refer to both the calculations and the trading rules as O rules.O
1) Each rule is separate and complete in itself and ends with a semicolon.

2) Rules are numbered starting with 1 and adding 1 with each semicolon encountered.
Numbering includes Rule Calculations and Trading Rules.

3) The parts of a rule come in a fixed order.

4) Input to the rules is not case sensitive (xal and XAl are equivalent.)

5) Comments may be placed on any line after the semicolon.

6) Parentheses may be used within a rule, to whatever depth is desired.
7) The order in which Trading Rules are written is generally immaterial.

8) The order in which calculations are written can be very important.

9) If you use calculations to determine the number of trading positions, those calculations
are performed only when opening a new position.

10) If you use a calculation to determine trade profit, the calculation is made just when the
position is being closed

11) INIT calculations are performed just once, when each test starts.

12) All other calculations are performenh-the order written - immediately prior to the
close, that is, just before the rules for trading at the Close are evaluated.

13) All rules are written from the perspective of a trader who has just gotten the prices
almost at the close. He can act quickly and trade at the Close Today, or he can enter his
orders for Tomorrow.

Parts of a Trading Rule

The parts of a trading rule come in a fixed order.

A) Conditional clause (optional) EEEE THEN

B) Trade Type Buy, Sell, ExitLong, ExitShort

C) Trade Day Tomorrow, (Today, but at Close only)
D) Trade Price

E) Trade Time

Conditional Clauses
1) The conditional clause is optional.

2) Conditional clauses are never nested, so there is at mdkt peerule, and when used,
IF is the first word in the rule.

3) THEN signals the end of the conditional clause in a Trading Rule.
4) A conditional clause may use any number of comparisons.
5) The result of each comparison is a True or False answer.

6) The true/false answers may be combined using the conjunctions:
And Or Nand Nor.
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7) A true/false answer may be reversed by appending the word NOT.

8) Parentheses may be used for clarity or to establish the order in which the conjunctions
operate.

9) Calculations may be made in the conditional clause to obtain a value to be compared wi
some other value. Such calculations have the same options and restrictions as other
calculations in the rules as detailed below.

10) In calculations the Ostandard order of precedenceO is followed.

Operations inside Parentheses are first

Then Immediate math operations ( Square, Log and so forth)
Then Multiply, Divide

Then Add, Subtract

Then compare, > < =etc

Then And or Nand

Then  Or or Nor

Trade Type
There are four trade types. The Trade Type immediately follows any conditional claus
Buy closes any short position(s) and opens long position(s)
Sellcloses any long position(s) and opens short position(s)
ExitLong closes any long position(s)
ExitShort closes any short position(s)

Trade Day
Trade Day immediately follows Trade Type
This is Tomorrow except thdiodayis used for trades at the close.

Trade Price
For Stop and Limit orders you must indicate a price at which the trade is to be taken.
The
indicated price may be the content of any variable or may be a calculation. For trade:
the
Open or Close, the trade time is also the trade price.

Trade Time
When is the trade to be made? There are five possibilities.
Openat this time and this price.
Closeat this time and this price.
Stopwhen the Trade Price is hit (or worse)
Limit when the Trade Price is hit (or better)
Stop and Limit orders may be triggered on the open.
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Rule Calculations

Rule calculations are used to set a variable, which is then used elsewhere in the rules. If y
are using the same computational result in several rules then separating out the calculatio
can shorten the rules, make them easier to understand, easier to modify and faster to test.
The variables to be set by a calculation may be defined by the user by using the KeyWord
Variablesfollowed by the names of the variables. The names of variables have the same
restrictions as the data columns created in the worksheet. They must start with a letter anc
contain neither punctuation marks or math symbols. The list of variables must be terminate
with a semicolon.

Any of the Rule Calculations may start with a conditional clause.
IF EE Then EEcalculation;

Unlike the Trading Rules, Rule Calculations may have an ELSE clause.
IF EE Then Ecalculation ELSE E different calculation:

The variable is set in the E calculation;
If you use an ELSE clause its calculation may set a different variable
IF EE Then VarJ = E ELSE VarK = E;

The calculations may refer to any of the user defined variables, to any worksheet column &
to any of the Trade Information items.

nb. Your calculations are not allowed to change any variables except those you define
and the few trade info variables given below.

Examples:
IF LongPosns > 0 Then MyCounter = MyCounter + 1 ELSE MyCounter = 0;
If Posns < 1 THEN MyCounter = 0;

Initializing Variables

If your trading system utilizes variables which are used in determining trade entry then the
value of the variable at the start of a trade test must be set to a reasonable level. A special
type of rule calculation is used to accomplish the initialization.

To initialize VarJ you would say:
INIT Vard = xxx ;

INIT Capital = 10000;

An INIT calculation may have a conditional clause, for example:
INIT IF High > Close then VarJ = High Else VarJ = Close;
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An INIT calculation is run only once at the beginning of a trade test.

Number of Position Calculations

Calculations to determine the number of positions are run immediately prior to opening the
new position. They are run after any other position has been closed. There must be separe
rules to set LongPosns and ShortPosns.

If you fail to write any calculations then a single position will be opened.

Your calculations for number of positions follow the same structure as the other calculatior
the only difference being that the two variables to be set are:

LongPosns

ShortPosns

For Example:
LongPosns = Capital / Close,;

The Capital variable is current working capital. The default initial Capital is zero. (Use an
INIT calculation to set any other value.)

Your working capital changes during the course of a trading test. It may also be set by a
calculation.

Note that when a long trade is opened, the vari@abt@tPosngoes to zero.

The variabld?osndracks both.ongPosnsindShortPosns

Both ShortPosnandPosnsare always positive numbers!

Calculating Trade Net
The net dollar value of each trade is calculated at the close of each trade. If you do not ent
a calculation of your own then the default is simply:

TradeNet = PointNet*Posns*Multiplier;

Where Multiplier takes into account the BigPointValue for futures contracts and any currency
value correction. For US stocks Mutiplier will be 1.0.

PointNet is just EntryPrice - ExitPrice (for long trades, reverse for short trades.)
Example calculation to correct for slippage might be:
TradeNet = (PointNet- 0.04)*Posns;
Note that the amount of slippage is the total for both entry and exit.
Example to correct for trading commission (for a stock)
TradeNet = (PointNet- 0.04)*Posns - 40;

Again, the 40 is the commission total for purchase and sale of any number of shares.
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To correct for commission for a futures trade, where the commission is per contract:
TradeNet = (PointNet- 0.04)*Posns*BPV - 10*Posns;

where BPV would be a variable containing the value of a one point move for this futures
contract.

An alternate way to set TradeNet is to simply correct the calculated value. For stocks you
might use: TradeNet = TradeNet - 20 (Where 20 is the total cost to buy and sell any
number of shares.)

Other Calculations in the Rules

You can also change the amount of Capital available for number of position calculations.
You might want to do this to simulate monthly fees.

An important fact to keep in mind is that all calculations (except for Init, OnEntry, OnExit,
Posns and TradeNet) are done just prior to the dayOs close, and in the order in which they
entered into the System window.

Verifying System Rules

System Rules are always verified before they are used. If the program detects a problem,
message window will appear explaining the problem. The rule window will be shown and
the offending rule will be highlighted.

During the time that the rules are verified they are converted into a form which can be use
rapidly by the program. During this conversion rules are segregated into different types. At
each point during a test only the set of rules which is appropriate are evaluated.

When a set of rules is evaluated they are evaluated in the order that you wrote them into tl
Rule window. The evaluation of a set of stop and limit rules will continue though the entire
set and the least advantageous stop or limit will be used in the evaluation. For other types
rules evaluation will stop at the firfStueresult.

The order in which you write the rules is generally unimportant but will determine

which rule number is saved in the trade information.

Mutual Fund Restrictions

Mutual fund trading rules generally restrict all trading to the Close. Data is generally
unavailable during the day and the closing value is unknown until well after the close. Tht
trading at the open, stops and limits cannot be used with trading systems for Mutual funds.

Note well that with mutual funds you cannot trade at todayOs close. You must trade at
tomorrowOs close and SpiffyCharts does not allow this type of rule. You can still develop &
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test systems for mutual funds by using yesterdayOs data to trade at todayOs close. To do
you use a [1] at appropriate places, for example in developing a 14 day moving average Y«
could say: SMA(Close[l], 14) or SMA(Close,14)[1] (The latter is easier with any
complex calculation.)  Alternately, you could write your rules to use yesterdayOs moving
average: If Mal4[l] > etc. Just donOt use [1] in both places.
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Data Available in The Rules

In your rules you can use the following trade information:

EntryPrice

ExitPrice For the trade just closed, zero when in a trade

EntryRule N The Entry Rule number of N trades ago, or current trade if _N is omitted
ExitRule N

Posn A trade direction indicator, > 0 when long, < 0 when short
Posns Always a positive number or zero

Long True when long, used only IF Long ....

LongPosns* Zero when not long, one unless calculation

Short True when Short, used only If Short .....

ShortPosns*

MaxTradeClose If not in a trade, just the current close.

MaxTradeHigh

MinTradelLow

MinTradeClose

TradeProfit* Profit of trade just closed . Equal to PointNet unless calculation.

Tick or Ticks*  The minimum trade price change, determined automatically when data fil
opened. Used in stops calculations ..... + 3 * Tick .....

BarsSinceEntry Zero unless in a trade

BarsSinceExit  Zero when in a trade, Initially set to 100

CurrentBar

Capital* Sum of any initial capital and profits on all closed trades.
TradeNet*

PointNet Set when a trade is closed

BigPointValue* You must set this to a reasonable value with an INIT calculation
Each of the variables marked with an asterisk may be set by your calculations.

Also you can use data from any worksheet column. You may reference any earlier data frc
the worksheet by placing a number in square brackets behind the column name. Close[1] |
yesterdayOs close; MyIndex[5] is the index value from five days ago.

Generally, you can use only OtodayOsO data or older. The one exception is that you can
reference tomorrowOs opening price. (But not to trade today, of course.) You do this by
placing -1 in the brackets, Open[-1]

All trade data items are set to zero at the start of a test and remain that way until set to a
non-zero number.

When referring to the original data you can either spell out the column names or use the
following single letters:

O for Open, H for High, L for Low, C for Close, V for Vol, | for Openint
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Input Note

When your are typing in your rules the first thing you should do is to type them in a manne
which you find easy to comprehend. In calculations use parentheses if that makes it easiel
for you to understand. You can often run things together and Spiffy will correctly see them
separate entries, but not always. If you get an error message about a rule which doesnOt
to make sense, check it out and make sure that you have a space on both sides of any mit
sign used as a subtraction command and there is not a space between a minus sign and a
number when the indication is for a negative number. Make sure each rule is terminated w
a semicolon.

Multiple Stops / Limits in One Bar

SpiffyCharts will allow you to use stop and limit rules to enter and exit in the same bar, anc
even to reenter on the same bar. If you wish to limit reentry on the same bar your rules ma
need to add a restrictive test:

IF BarsSinceEntry > 0 EEE THEN

Application of the Stop and Limit rules follows a rigid course. The following steps are taker
at each bar.

The Stop/Limit rules are checked to see if they are hit at the open. If so they are applied.
The Stop/Limit rules are rechecked to see if they are hit during the day. If so they are
applied.

Comments in Rules

It is often very helpful to have explanatory notes in your rules. These comments do not eff
the manner in which the test is run.

The remainder of a line after a semicolon is a commeYsbur notes here..

Also, in the rules only you may place comments in curly braces, within a line.
{This is Rule Number 8} IF ...

{9} If ........

Security Symbols

You will note that all security symbols are uppercase. This is required in order that files ar
compatible between Mac, Windows and Linux users. Also, Mac, Linux and Windows data
files have a name extension, .1FP which may or may not be displayed.
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Rule Examples

A Trailing Stop
IF EE THEN ExitLong Tomorrow at MaxTradeHigh - VarX Stop;

Typically you would want VarX to be about the normal daily range.
You might prepare a column in the WorkSheet:
ATR =Xaverage(TrueRange,10)
and implement your trailing stop:
IF EE THEN ExitLong Tomorrow at MaxTradeHigh - ATR Stop;

A Disaster Stop
ExitLong Tomorrow at EntryPrice * 0.9 Stop;

A Profit Catcher

ExitLong Tomorrow at MaxTradeHigh + 1.5 * ATR Limit;
Since the value held in MaxTradeHigh is set just at the close, (when the value of the dayO
high is first known) when the rule is evaluated it will be using yesterdayOs MaxTradeHigh 1
determine if the limit is hit.

Dump a Loser
A frequently quoted rule is to summarily close any trade which is losing after 4 days;
IF BarsSinceEntry > 4 and TradeProfit < 0 then ExitLong Today at the Close;

Restrict a Trade to Day of Signal
It is often advantageous to limit entry to the day on which a signal first occurs. This is done
by checking conditions both today and yesterday. Assume you have two moving averages
XAl and XA2 and want to enter only on the day of crossover.

IF XAl > XA2 and XA1[1] < XA2[2] Then Buy today at the close;

Trade with Confirming Filter
Assume you want to go long when RSI goes above 50 and keeps rising for two days. You
have to check for three conditions, the crossing of 50 yesterday and the continued rise in F
today.

IF RSI > RSI[1] and RSI[1] > 50 and RSI[2] < 50 Then buy today at the close;

Using Market Position
You may want to have one rule for entry if you are flat and a different one if you are going
reverse. You restrict the two rules by using market position.

IF Posns = 0 then etc

IF LongPosns > 0 then etc

Note that we did not say IF LongPosns = 1
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There will come a time when you want to test your system with multiple positions. Also the
scanning function uses faked Posns numbers for internal purposes. A
rule using If Posns = 1 will falil.

Pyramiding

SpiffyCharts does not support pyramiding or scaling out of open positions. There are both
practical and philosophical reasons for this Oomission.O

The practical reasons for omitting pyramiding are that Trade testing becomes more comple
and the test results become very difficult to decipher. Understanding the effect of a parame
or rule change becomes almost impossible.

The main philosophical reasons for omitting pyramiding are:

a) Adding to an existing position increases risk-reward on a 1 to 1 basis. If instead of using
the money for the second position you trade a different security then the risk increases as
square root of the number of securities traded (assuming they are not closely correlated)
while potential gain increases linearly.

b) If you thoroughly investigate a pyramiding system you will learn that one level is the mo:
effective, having good gain with lowest drawdown. Trading on other pyramid levels will
increase risk without a commensurate increase in gain.

The Trade Results Reports

When you touch the T button on the edge of the chart window SpiffyCharts will test your
rules and then apply them to your data. A Trade Info window will open and show the repor
you selected in the Rule Window under Brefstab.

Below we show a trade by trade listing followed by a summary report.
Each of the trade by trade listings carries a lot of information.

Look at the example below.

The report window is titled with the model name and the security name. (In this case
Donchian AACE) The left half of the trade by trade report describes trade entry, the right
hand columns describe trade exit, except that the far right column is trade net.

Trade entry data is:

Bar number, date, Posns, entry location, entry rule number and entry price
Posns will be a letter S (Sell) or B (Buy) followed by number of shares.
The information in () is where the trade took place.
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(Opn) at the open as the result of a rule to trade at the open
(Stp) at your stop price

(Sop) at the open as the result of a stop rule

(Lim) at your limit price

(Lop) at the open due to a limit rule

(Cls) at the close due to a rule to trade at todayOs close,

The data for trade closes follows the same pattern except there is no Posns information .
In the example data below you will note the final trade is labeled (Mkt.) This trade was not
exited but was Omarked to marketO for evaluation purposes.

EntryBar Date B/S# whn Rule Price ExitBar Date whn Rule Price Net
..... many trades removed from example

364 20020920 Sell (Opn)2 4.000 404 20021115 (Opn)3 2.270 1.830
406 20021119 Buy (Opn)1 2.540 435 20030102 (Opn)4 3.100 0.560
586 20030808 Buy (Opn)1 5.020 642 20031028 (Opn)4 5.270 0.250
678 20031218 Sell (Opn)2 4.870 689 20040106 (Opn) 3 5.150 -0.280
700 20040122 Buy (Opn)1 6.140 713 20040210 (Opn)4 6.000 -0.140
743 20040324 Sell (Opn)2 5.550 752 20040406 (Opn) 3 6.020 -0.520
755 20040412 Buy (Opn)1 6.090 776 20040511 (Opn)4 5.420 -0.670
856 20040903 Buy (Opn)1 5.750 901 20041108 (Opn)4 5.830 0.080
903 20041110 Sell (Opn)2 5.960 913 20041124 (Opn) 3 6.080 -0.110
928 20041216 Sell (Opn)2 5.580 969 20050215 (Opn)3 5.630 -0.110
980 20050303 Buy (Opn)1 6.230 1003 20050406 (Mkt) 0 6.340  0.110

GrossGain 10.81 GrossLoss -5.12 Net 5.69

NumWins 7 NumLoss 12 TotTrades 19

AveWin 1.54 Aveloss -0.43 AveTrade 0.30

PercentWin  36.84 ProfitFact  2.11 SharpeRatio 0.452
MaxComm 16.30 NumpFiles 1 $/Bar 0.01

TotBarsTst 993 BarsInTrd 515 Percentin  51.863

BigWin 7.82 BigLoss -0.92 MaxDraw 6.13

BigwWinDate 20011025 BigLosDate 20020402 MaxDrwDate 20020823
AvBrswnTrd 38.57 AvBrsLsTrd 20.42 AvBrsTrd 27.13

Long Gain 1.16 Long Loss  -2.53 Long Net -1.33

Short Gain 9.65 Short Loss -2.59 Short Net 7.03

TradeTemp.Txt

When you close a Test Report window, the data is not lost but is written to a text file named TradeTemp.’
This file collects all test, optimizer and scanner results for each session you have with SpiffyCharts. Itis
emptied each time you start up SpiffyCharts.
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BigPoint. Txt

When testing a set of futures contracts each type of contract has a different value for a unit change, i.e. tr
smallest integer value in the price. This is often referred to as a OBigPointO to differentiate it from a one
move which is often called a one point move .

When you open the data file for a futures contract SpiffyCharts will set the correct BigPointValue for that
future contract if you have an entry in a file named BigPoint.Txt. There are two ways to enter data into thi
file. You may use a text editor or you can use a SpiffyCharts chart window.

Open any chart window using a futures file and at the bottom of the Edit popup menu at the lower left you
will see OShow BPVO This brings up a dialog showing the current value and the number of ticks per bi
point, both of which you can edit. There is also room for a comment.

If you edit this file with a text editor, each line must start with the root name of the futures contract followe:
by the BigPointValue, then any comment you wish to enter. If you use a word processor in place of a text
editor you MUST save as OText Only,O otherwise SpiffyCharts will not be able to access the file.
Examples:

US 1000 32 30 year US bonds- CSI or DialData

TBond1000 32 30 year US bonds - MJK data

S 50 Soybeans 4 - CSl or DialData

Beans 50 4 Soybeans - MJK data

You will note that we have redundant entries - we get data from several sources and the files have differe
root names.

There is also a file named MJK Futures. If you have no entry for a futures file in BigPoint.txt then
SpiffyCharts will search this file for BPV data.

The BigPoint Value for Stocks and Options is 1.0 The Show BPV item is not shown at the bottom of the E
popup menu for such files.

A general Note on Futures Data Files Names

SpiffyCharts uses the file name to determine the type of security it contains.

After stripping off our .1FP file extension:

Futures have a single imbedded period follwed by an expiration date in YYMM format (or four letters, Cas

Cont or Prof.)
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Chart Window Trade Indications

When the test results are shown the Chart Window will be changed to display colored
rectangles indicating trade position. The rectangles are pale green for long positions and
pale red (pink) for short positions. Time periods where you have no position will continue tc
have a white background.

When these colored rectangles are shown you can click directly under a rectangle (in the
dates) and a temporary copy of the actual trade results will be shown. This temporary
information will disappear when you release the mouse button. It is identical to the
information shown in the trade by trade report.

Setting Start Bar

On the press tab you will see a space allowing you to input a \&tae Bar NumO This is

the bar number on which your trading test will begin. In many cases the calculations in the
worksheet take some time to Oline out.O Calculations such as exponential averages may
up to three times the indicated length in order to closely approach the correct result. Trade
based on these early calculation results may be misleading so it is usually best to ignore tf

We suggest you s8tart Bar Nunto a value that is high enough that you expect that it is at
least twice the value of the maximum calculation length you expect to use in your model.
And DONOT changgtart Bar Numon a whim. When you chan§g¢art Bar Numyou are

changing the data used in your test. This can effect your results in a way which you
misconstrue as being due to model parameter changes.

Advice you didnOt ask for

1) Back test with plenty of data. Using a single data set with a trading model will inevitably
lead you to fit your parameters to the data. Such Ocurve fitO systems will fail miserably in
real life. If you have less than 20 or so trades indicated you do not have a statistically valid
sample. Get longer data files making sure you are testing in both up and down markets.
2) Diversify your trading.

3) DonOt pyramid.

4) Read OTrend FollowingO by Michael Covel. (Maybe read it twice.)

5) Join an on-line traders group such as Chuck Le BeauOs Traders Club.
( http://www.traderclub.com/) DonOt be reluctant to ask questions.
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Optimizing with SpiffyCharts
Why we Optimize

There is only one valid reason to optimize a trading system - to determine parameters with
which it will give consistentesults.

How to prepare a model for optimization

An optimization is run by systematically varying one, two or three of the model variables
VarA, VarB and/or VarC. These variables may be used in your rules or in your worksheet
formulas.

Hint: While SpiffyCharts is pretty fast , optimization is by its nature a time
consuming process. During optimization VarA is varied before VarB, and VarB
before VarC. So you should set up your model with any slow calculation
controlled by VarC, any fast process controlled by VarA.

Open a trading modeb{udy Sein earlier versions of SpiffyCharts.) Look at the worksheet
formulas and find those which you wish to vary. Before you edit the worksheet formulas g
to the Rules window and click the Vars tab. Make sure that the static values of VarA, B an
C are acceptable for your use in the worksheet. Now replace the fixed values in the
worksheet which you wish to vary with one of the model variables. Click the check mark a
the column will be recalculated.

You can also edit the rules to use one or more of the model variables.

Back at the Vars tab, set the ranges you wish to test over and select those variables which
to be optimized.

Now, under the Prefs tab select the Optimize button. Now you are ready.

How to run an Optimization

On your Chart Window, click the T button.

SpiffyCharts will now cycle through all the variable combinations which you selected on th
Vars tab of the Rules window.

If you are optimizing a single variable you will get a line graph. With two or three variables
you will get a Opatchwork quilt,O with the colors indicating higher and lower values, much
you see on a typical weather map.

The example below is from an optimization with three variables. The VarA variables are

shown along the X axis, the VarB values along the Y axis, and the results from varying Vai
are reviewed by clicking the up/dn button. This example also shows the color scale which
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you can review at any time by clicking in the lower left corner of the Optigraph.

The color at the top of the scale (bright green) indicates the highest value and the dark red
indicates the lowest value. Along the right edge of the Optigraph you will see ten different

performance indicators. Click on any tab and the data in the graph will be switched to sho
the selected data.

If you optimize all three variables at once then the results can be thought of as a stack of
blankets. Click the up/dn button at the bottom right and you can move through the blanket
Opile.O The value of VarC will be indicated on the title bar.

If you Omouse downO on a colored rectangle the exact value will be displayed in the title
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In addition to the Optigraph, the Trade Results window will open and display a series of ol
line reports. The first columns will detail the values of the variables that gave the remainde
of results shown on that line. For example:

VarA VarB  VarC TotGain TotLoss Net ProfF Sharp
0.00 9.00 19.00 10960.14 -13328.41 -2368.27 0.82 -0.22
0.10 9.00 19.00 9967.91 -9077.85 890.06 1.10 0.09
0.20 9.00 19.00 10267.50 -8571.57 1695.93 1.20 0.17
0.30 9.00 19.00 9752.52 -7367.32 2385.20 1.32 0.24
0.40 9.00 19.00 9695.27 -8035.93 1659.34 1.21 0.17
0.50 9.00 19.00 9691.83 -6595.57 3096.26 1.47 0.31
0.60 9.00 19.00 8383.73 -7673.99 709.74 1.09 0.07
0.70 9.00 19.00 8129.05 -7759.58 369.47 1.05 0.04
0.80 9.00 19.00 7109.35 -7361.00 -251.65 0.97 -0.03

If you had chosen to optimize only VarB the Net Profit graph would be like this:

What you are seeking is a set of rules and calculations which yield good results over a fai
wide range of parameter values. The sharply peaked results shown above are not
encouraging.
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Testing and Optimizing Lists of Securities

Reasons for Testing with Lists

Writing and Editing Lists

Testing a List

List Report Example

Accessing data for individual Securities
List Commands

Global Variables

Caveats

Reasons for Testing with Lists

When you are first working on a Trading Model there is a natural tendency to work with only one or t\
security files. Testing with a fairly long list of securities serves as a reality check . Picking the security w
the worst trade results will allow you an opportunity to determine and correct the weakest points of y
Trading Model.

Testing with a list will also show you the effects of diversification.

Testing with a list with a model which has money management rules will allow you to determine the effe
of dynamic capital reallocation.

Writing and Editing Lists

If you choose to make a new list then you will be given a chance to
name the list and then a new, empty window will be displayed.
This is a simple text edit window with two simple admonitions at

the top.

You can type or copy and paste to develop the list. If you select a
set of symbols in a report window then you can copy the symbols

and the paste them into the list window. ThatOs how the example
below was prepared.
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Testing a List

Any reasonable trading model can be used. When you 3estctfrom the Lists popup menu you will open
the dialog shown below.

Set the initial capital for the list test, select the model
and list from the popup menus. Hit thestbutton and
away you go. BUT -

SpiffyCharts will skip any files which it determines are
too short or are of the wrong type. The right type is
assumed to be that of the first file in you list. Type is
determined from the symbol itself and four types are
recognized:

1) Stocks

2) Mutual Funds (Five letters ending in X)

3) Futures, name or symbol followed by expiration
4) Options, name, expiration and strike price

Note Bene. The capital shown in the dialog above replaces any capital assignment you may make
trading model. Any rule in your Trading Model which says in Qapital = will be ignored during a list
test. Any rule that uses Capital will use the capital available to all securities in the list.

Also note that SpiffyCharts will allow you to input any number of model / list combinations. You will do
almost all of your testing with single model / list pairs, but you may wish to explore the use of differer
models for different types of securities.

During the course of testing your list SpiffyCharts will go through three discrete steps.

1) All data files will be opened and a worksheet will be created for each data file. This can tie up a gr
deal of computer memory. Operating systems which do not have dynamic memory allocation may cras|
this point unless you have allocated a lot of memory to SpiffyCharts - say 200 megs or so for testing 1
securities in a list.

2) All calculations will be made in all worksheets. This can tie up a bit more of your computer memo
During this period SpiffyCharts will determine the first and last tradeable days for testing.

3) Testing will then proceed, one day at a time, for all securities in the list. Capital commitments will

pooled along with gains and losses. Every time a trade is to be opened SpiffyCharts will note the ca
required. If this requirement would exceed current capital minus current commitments then the numbe
positions opened will be zero. Thus the trade will be blocked if there is insufficient capital.* Every time
trade is closed its profit or loss is added to capital and its capital commitment is set back to zero. -
dynamic capital reallocation will lead to the number of positions being opened during a list test to be diffel
from the number that would be opened for a single file test.

Capital committed to a trade is simply Closing price times number of positions, whether long or shor
except that futures commitments are calculated as 20% of face value.
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* When a trade is blocked due to insufficient Capital SpiffyCharts will carry a pro forma long or short
position so that reversing trading systems will continue to operate properly.

You may set a range of dates over which to test but note that the dates entered act to restrict the range
do not require that all dates be available for each security.

Optimizing with a List of Securities Example

TheOptimize choice on thé&ist popup menu will open a dialog which allows you to choose a single model
list pair for optimization. You cannot optimize with multiple models as the controlling variables will oftel
have different meaning within your various models.

SpiffyCharts will run and rerun your complete list of securities at each combination of model variables y
have entered in to the Rules window for the chosen trading model. It is advisable to run the Optimizatior
a single security before optimizing with a list in order to check the rules and range of variables.

Also, if you are going to optimize many variable combinations with a long list of securities you should ha
your computer set to disable OsleepO mode and to disable screen savers.

The Optigraph and final report will be the same as for a single file optimization.

Global Variables

There is a set of nine global variables, GVarl, GVar2 .....GVar9. These variables are common to all lists
securities and must be used with care. They do allow limited interaction among securities during a list
Normally the global variables are initialized with a List Command and then changed only within an IN
rules calculation.

Most commonly these variables are used to count the number of securities in a list which meet an ir
criterion, and the count is used to vary position sizing.

List Commands

There are three List Commands.

**QpenFolder <folder name> Changes the current data folder
**CurrencyRatio = xyz The xyz value will be used to multiply the point net.
*GVarl = Initialize the global variable

Note that there is no semicolon at the end of the command.
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List Report Example

When you first start a list test the report window will be opened. The title of the window will change
apprise you of the current operation and a progress bar will indicate how fast the operation is going. At
conclusion of the test you will see a report similar to the one below along with a daily equity graph for
list.

The report for a list is very similar to that for a single security, with a single line report for each securi
(Unless you have not enabled single line reports in the List Test dialog.)

Accessing Data for Individual Securities

You will note in the graphic above that the single line report for each security starts with its Symbol. If y
double click the security symbol to select it then SpiffyCharts will open two windows. One will be the tra
report for the security you chose and the other window will show its daily equity graph. The trade report \
detail all trades made for that security during the course of the test.

Multi List Test Reports

When testing multiple model / list combinations you will get all of the reports noted above
plus a report which combines all results and combined equity graph.
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Trading System Examples

The Difference between Investing and Trading
Some Trading Books and Info Sources
Comments on Trading System Development
Two Moving Average Systems

Donchian Systems

Bollinger Systems

ADX Systems

Caveats

The Difference Between Trading and Investing

Trading involves both buying and selling and at a fairly rapid pace. A trader has (sho
have!) no attachment to the items being traded. The market used must be liquid and have
transaction costs. In the US this means mainly the stock and commodity markets.

Investors buy a security or real property with a view to holding it for a long period. Tt
market may have fairly high costs and there may be some difficulties involved with bc
buying and selling. For many people their main investment is their house. Bonds are als
common investment. They can be illiquid, but if they are held for many years this is a mir
annoyance. An investor should have a clear view of his/her reason for the investment
understand the long term trends in the markets being used.

SpiffyCharts is not designed with Investors in mind, but it can still be useful to people w
desire to invest in stocks or mutual funds. It will allow you to track the value of yol
portfolio and to chart those securities that you wish to investigate.

Note: When you download historical data from CSI you will get a record of dividends paid.

SpiffyCharts can also be used to look at a large number of stocks and select those that se
be good investment opportunities.

The StockTroll OTrading ModelO .

Listed in your SpiffyCharts Trading modelsSsockTroll. This isnOt a trading model in the
normal sense. It is designed to help you go though an extended list of stocks and pick
those which have the most significant trend during the last year. You would then careft
investigate them to find the ones in which you should to invest.

To useStockTrollit is assumed you have data for SP500 or some other index over the p
year. Open a chart of SP500 us8tgckTrolland look at the final number for RelSIp in the
worksheet. RelSlp is the ratio of slope to the standard deviation over the past year. (Essen
the Sharpe Ratio.) Now set VarC to the value you just observed. (Always set VarC to at ¢
0, even if the SP500 is headed down.) You will be ObuyingO your stock if its RelSlp is be
than that of the SP500. Set the ScanPrefs to index those securities with Action
OpenPosition.
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Make a New Report which lists all the stocks you want to test. ChooSeatiel rollsystem
in the popup menu in the Report. Hit the Scan icon and sit back for a moment.

Copy the Index in the Scan Report window. These are the stocks we recommend that
investigate as possible investments.

You can write your own StockTroll model, adding other criteria such as average daily volun

Some Trading Books and Sources

Some books we recommend:

The Trading Game

by Ryan Jones

(Money Management for traders)
PublishedJohn Wiley & Sons 1999

Trend Following

(How Great Traders Make Millions in Up or Down Markets)
by Michael Covel

Published: Prentice Hall, 2004

For the mathematically inclined:

Rocket Science for Traders

(Digital Signal Processing Applications)
by John Ehlers

Published: John Wiley & Son2001

And

A Complete Guide to the Futures Markets
byHackESchwager

PublishedBohn Wiley & Sons, 1996

(The above is rather expensive - try your library first.)

A bookstore for Traders:

Traders Press, Inc R

P.O. Box 6206 | Greenville, SCE 29606 | 800-927-8222 | Fax: 864-298-0221

or see their web site: http://www.traderspress.com/

There are many web sites which cater to traders. (Yes, they want some of your money!)
We recommend you try

http://www.traderclub.com/

and

http://www.aaii.com/
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Comments on Trading System Development

Your primary goal while testing trading systems should be to learn about the markets
how they trade. You are NOT looking to stumble across the holy grail of trading systems
doesnOt exist..) Keep you mind open - study any big losers each system shows. Les
avoid them and you will have made a good start.

Your secondary goal is to develop a profitable trading system that you understand and bel
in.

You will see comments in many places about the evils of optimization and curve fittin
These are valid concerns but you must realize that ALL trading systems are in effect cL
fitting to past data. Some systems are profitable anyway, because they react to market |
changes in a way which takes advantage of the movements generated by the emotior
many thousands of traders - and human emotions haven't changed much over the millenni

Psychology of Trading
You can find books and even take courses from psychologists. For example see:
http://www.iitm.com/

From an immediate perspective you should decide the followaigre you begin your
system development and testing.

1) what time(s) of the day are you willing to sit down and do your analyses?
2) every day?

3) how often will you want to Ogo on vacationO from trading?

4) are you willing to watch real-time data?

5) how much money are you willing to lose?

6) how many losing trades in a row will you accept?

Question (1) will effect the rules of any system you develop. For example, trading a sysit
which buys/sells at the close requires that you be at a terminal just before the close EVE
DAY. You check prices, do any calculations and put in any orders that your system demal
This is both demanding and stressful. If this is not how you want to do things then chal
your rules to trade at tomorrowOs open or put in stop orders for tomorrow. Then you ca
down in the evening to do your analyses, enter orders etc.

Question (2) - if you answer anything other than daily you will need to decide which days y
are willing to trade. Write your rules to include day of week (or month.)

Question (3) will impact the trade frequency you need. You canOt ignore your trading wl
you have open positions and just arbitrarily ending open positions is a distortion of &
system you develop. If you are going to want to Otake offO once a month then you will ne
very short term system. You will stop opening new positions when you approach your ti
away from trading. If you are willing to take a portable computer when you really go ¢
vacation then you can trade either a long term or a short term system
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Question (4) If youOre willing to watch real-time data during the day and trade during the «
my hatOs off to you. But you need software other than SpiffyCharts. Sorry.

Question (5) How much are you willing to lose - and keep going with your system. Drawdow
occur, usually bigger drawdowns than you see in your testing. You need to have a good
of the answer to this question and develop and test with this limit in mind. Please undersit
that your ability to keep going with a system even after you have reached your limit is ba
on your confidence in your system.

Question (6) The number of losing trades in a row is not important. The real number is
drawdown. You are better off with a system which has frequent small losses than wit
system that has rarer large losses.

Math - thereOs only so much data!

When you download your daily data you will get Open, High, Low, Close and Volumi
Commodities will also get Openinterest. ThatOs it.

Just how many meaningful ways can you manipulate that data? After youOve looked at
of charts and seen a lot of the systems in places ldek$S & Commoditieyou may figure
out an additional meaningful way to sift through the data. If so, you just might want to ke
it confidential.

Most traders will stick with published methods. You will be best served if you skip over «
those systems which draw lines on charts and make trading predictions from intersections
so forth. Such OsystemsO are often subjective and in any case canOt be backtest
backtesting is out then how do you develop the understanding that is required for the neces
confidence?

Rules - KISS

The calculations you do with your data are only a third of a system. The other two parts
your trading rules and your money management rules.

You can make your money management rules as complex as you need.

Your trading rules should be as simple as possible - KISS. Keep It Simple Stupid!
There are two reasons you should keep your rules as simple as possible.

1) If the rules are a bit complex you can have residual doubts about one part or another.
will undermine your confidence in your system.

2) More importantly, rule complexity is often introduced to take advantage of a quirk or tv
of the data being tested. You are beginning to use the rules to describe the data. Su
system will fail with other data. Simple rules are generally more robust. Any complexi
introduced must be something you understand completely and its effects must be tested a
a variety of data files.
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Testing - WhatOs Enough?

Testing of any system must include up, down and sideways markets. If possible, tes
should include a variety of securities. YouOve done just enough testing when you t
enough confidence to begin trading it.

Optimization

Many people believe that the purpose of optimization is to find the best parameters for tl
trading system. But that should not be your purpose. Your purpose should be to f
parameters that lead to good results across a wide variety of markets and market conditior

If your optimization results show sharp peaks in returns, bounded by losses, then you
looking at parameters that are accidentally fitting your data. This is a bad system. Moc
the system or move on to a better system.

Pyramiding

DonOt. Pyramiding means you are taking larger and larger positions in the same ma
Which means you are taking larger and larger risks. When you have multiplied your investrr
by four you have multiplied potential loss by four also.

Instead of pyramiding you should diversify.

Diversification

Do. Diversification means you are trading several securities which are not highly correlat
In this case when you move to trading four securities your risk should be multiplied by t
square root of four. Your potential gain has gone up by a factor of four.

Money Management
Money management has many aspects; how much to use investing, how much trading,
term insurance to carry and etc.

SpiffyCharts can help you only with money management in your trading by allowing you
test various methods to vary the size of the positions you open.

In general you should test position sizing methods which are conservative.

A decent trading system with a conservative money management system can give you (
results. The same system with an overly aggressive money management system can ac
lose money.

A good money management system cannot make a bad trading system a winner.
A bad money management system can make a good trading system a loser.

Two Moving Average Systems

This is the grand daddy of all trend following systems. Its been around, in many forms, for over 80 years
can make money - and it can lose money! We donOt recommend the TwoMA system, but we include it
basis for comparison.

Please take a minute or two to understand that the normal rules for the TwoMA system (as below) are ex
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the same as taking the difference in MAOs and trading when the difference is greater or less than zero.
IF (Mal - ma2) >0 Then Buy today at the close;

Is exactly the equivalent of:
IF Mal>ma2 Then Buy today at the close;

And what is the meaning of (Mal - ma2) ? This is simply a measure of slope and your rule means Ol
trend is up, Buy.O

How can such a rule ever lose money? Simple. Moving averages are calculated using data from the ps
the indicated slope is always trailing reality. If the slope is meandering around near zero then you cal
buying and selling frequently - but always too late because of the lag built into the calculations.

In the examples below Mal and Ma2 are moving averages of the close and Mal is computed for a sh
time period than Ma2. Be aware that the periods can almost always be manipulated to show good re
with any data. This is curve fitting at its worst.

TwoMA
IF Mal>ma2 Then Buy today at the close;

IF Mal < ma2 Then sell today at the close;

One final thought on the TwoMA system as given above. The rules require that you monitor prices dul
the period just before market close and put in any orders just before the close. This will put some stress ¢
trader and will make a relaxed approach to trading impossible. A better set of rules might be:

IF Mal>ma2 Then Buy tomorrow at the open;

IF Mal < ma2 Then sell tomorrow at the open;

These rules will be vastly easier to use in real life.
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TWOMAplus

A simple change can make a big improvement in the TwoMA system.
The modified system we call TWOMApIus. You can probably buy this system at a high price somewhere

TWOMADIus
IF Mal> ma2 + ATR*VarC Then Buy today at the close;
IF Mal <ma2 - ATR*VarC Then sell today at the close;

IF Mal> ma2+ ATR/2 Then ExitShort today at the close;
IF Mal < ma2 - ATR/2 Then ExitLong today at the close;

ATR is Average TrueRange. A short averaging period is usually best.
ATR = SMA(TrueRange, 4)

By using ATR in this manner we have converted the TwoMA system into a channel breakout system. -
system will stay out of the market during those periods that cause most whipsaw losses. The channel w
twice the Average True Range, multiplied by a variable VarC. You can manipulate VarC to make the sys

trade frequently or infrequently.
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Donchian Systems
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This is also an old system, invented and used by a well known trader named Richard Donchian.

This is the prototype channel breakout system. Such systems may be the most reliably profitable system:

HH20 is our name for the highest high of the past 20 days, HH10, for the last 10 days.
LL20 is the lowest low of the past 20 days, etc.

Donchian
Buy tomorrow at HH20 stop;
Sell Tomorrow at LL20 stop;

ExitLong tomorrow at LL10 stop;
ExitShort Tomorrow at HH10 stop;

The Donchian system is out of the market during most sideways periods and never misses a major t
Since you do your calculations and enter your stops after the market is closed, this is an easy syste
implement.

(If you decide to try the Donchian system with stocks we would recommend a small change by requirin
slight move past HH20 and LL20 to enter the market --- Buy tomorrow at HH20*1.001 stop; etc.

The reason is that some stocks will go into a trading range and bounce back and forth between two su
and resistance levels. You can get whipsawed. Requiring that HH20 and LL20 be exceeded prevents
whipsaws.)
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Now, the same system, with some money management rules added. Note that we have four sets of po
sizing rules. Turn a set on or off by removing or replacing the semicolon at the head of each of the two ru

DonchianMM
Variables InitCap;

Init Capital = 10000;
Init InitCap = 10000;

Buy tomorrow at HH20 stop;
Sell Tomorrow at LL20 stop;

ExitLong tomorrow at LL10 stop;
ExitShort Tomorrow at HH10 stop;

; There are four sets of position calcs below.

; Switch between them by "commenting out” one set with leading semicolons.
; These position size calculations assume $1 per BigPoint

; which is correct for stocks - wrong for commodities

;LongPosns = Capital/C;
;ShortPosns = Capital/C;

;LongPosns = SqRt(Capital*InitCap)/C;
;ShortPosns = SqRt(Capital*InitCap)/C;

;LongPosns = 100*(Floor((SgRt(Capital*InitCap)/C)/100)); Trade Round Lots.
;ShortPosns = 100*(Floor((SqRt(Capital*InitCap)/C)/100));

: Note: Floor, as above, means to round down;
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LongPosns = 100*(Round((SqRt(Capital*InitCap)/C)/100));
ShortPosns = 100*(Round((SqRt(Capital*InitCap)/C)/100));
;TradeNet = Posns*(PointNet - 0.02); Correction for slippage
TradeNet = (Posns*(PointNet - 0.02)-14); correction for commission

;Note that slippage and commission must be for BUY and SELL combined.
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In the examples above we used 10 and 20 as the lengths of our highest and lowest determinations. Yol
see references to a four week channel, which is exactly the same as a 20 day channel. But there is n
sacred about 10 and 20 days. In slower moving markets you might want to use a longer channel time.

While the Donchian channel breakout may have been the first of this type its is by no means alone. You
find many variations.

Bollinger Systems

In its simplest form this is another channel breakout system.

Bollinger Bands are defined as an upper line and lower line where the upper line (BolTop in the exam
below) is defined as a central simple moving average plus two times the standard deviation of the clo
prices, and the lower line (BolBot in the examples below) is the same moving average minus two times
standard deviation.

You can define a Bollinger breakout system with just two trading rules:
The simplest possible rules:

Buy Tomorrow at BolTop Stop;
Sell Tomorrow At bolBot Stop;

Our testing with Bollinger systems seems to indicate that the best multiple for the standard deviatio
actually something more than 2. You might want to investigate this for yourself.

BolPlus System
One of our own ways of using the bands is to define two sets of bands, one for trade entry and one s
trade exit. The worksheet calculations for this system are:

Mac = Sma(C,14) The central moving average
Std = StdDev(C,14) The standard deviation (Calculate once - use four times)
BolTopEn = Mac + 2.4*Std This is the level at which one goes long

BolTopEx = Mac + Std
BolBotEn = Mac - 2.4*Std
BolBotEx = Mac - Std This is level to leave a long position

The trading rules are still simple:

Buy Tomorrow at BolTopEn Stop;

Sell Tomorrow at BolBotEn Stop;

ExitLong Tomorrow at BolBotEx Stop;

ExitShort Tomorrow at BolTopEx Stop;

There are several alternate systems based on Bollinges.Band
For more information on Bollinger Band systems refer to:
http://www.bollingerbands.com/
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ADX Systems

ADX was defined by J. Wells Wilder in his book ONew Concepts in Technical Trading Systems.O

The ADX calculations go though a set of steps which attempt to determine the strength of any upw
movement and any downward movement. In SpiffyCharts you can compute DiPlus and DIminus with
computing the final ADX figure.

AdxDI System
This is a reversing system - always in the market. Compare the results with the AdxDiPlus trading model.

The worksheet columns are defined;

MyDipl = DiPlus(14)

MyDiMn = DiMinus(14)

IF MyDipl > MyDImn Then buy tomorrow at the open;
IF MyDipl < MyDImn Then sell tomorrow at the open,;
AdxDiPlus

Worksheet columns are defined as above but these rules require MyDiPL (or MyDiMn) to be abov:
threshold. This blocks trading during periods where the trend is weak, thereby minimizing whipsaw losse:

If MyDipl > MyDiMn and MyDiPI > VarA then buy today at the close;

If MyDiPIl < MyDiMn and MyDiMn > VarA then Sell Today at the close;
If MyDipl > MyDiMn then ExitShort Today at the close;

If MyDiPIl < MyDiMn then ExitLong Today at the close;

The threshold value, VarA, should be about 30. You can set it higher if you want to be out of the market
a large percentage of the time.

Caveats

Here is a paradox. If you donOt need to make money trading then you may well do so. If you really nes
make money trading youOll probably go bust. When you can afford to take a loss it allows you to ti
dispassionately. You can be disciplined and follow your system. There are few people who can trade
when their last few dollars are at stake.

Here is another paradox. Commodity prices are generally less volatile than individual stock prices.
commodities are easier to trade than stocks. But it is easier to go broke trading commodities than tre
stocks. The kicker is that commodigntractsare traded, not the cash commodity, and the trader puts uj
only about 10% of the value of the underlying commodlty This extreme leverage attracts many people
also allows Oover tradingOO which will lead to disaster. See our notes on money management above.

Do not develop a Oone sided system.O By Oone sidedO we mean one which has different rules for buy

selling. Even if you have decided never to go short your system testing should test both long and short
of the market.
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Trading Mode

SpiffyCharts Portfolio Reports

You will find the Choose Reportpopup menu on the Task Switching Bar when
in the Trade mode.

The purposes of the reports are to show the most recent data for your securities.
The reports can also be used to indicate the current value of your portfolio.

All Active Symbols

TheAllSymbols report shows data for all currently active securities in your data folder . The format fc
this report is fixed, each line showing:

Symbol Date Open High Low Close Vol Openint PriorClose Name
Symbol is the data file name, the title which your data service uses.
Date is the most recent update for this security, in YYYYMMDD format.

Open, High, Low, Close are the most recent price data points. They will be shown as zero if no data
available, as will Vol and Openint and Prior Close.

There is one column which you can edit: NAME. Some stock and mutual fund symbols may be diffic
to remember. For example you might want the NAME for the Symbol LUV to be SWA (Southwest
Airlines.) You can type in any reminder or name you want.

Reset

When you first open the AllISymbols report it will be empty. ToucHbsetbutton and SpiffyCharts
will go through your data folder and add all the securities it can find. Going through a few thousand
data files will take 5 to 10 seconds, depending mainly on the speed of your hard disk.

Trading Model

The Model popup menu will allow you to choose any of the Models you have defined. Then when yo
double click on a symbol that symbol will be plotted using the chosen Trading Model.

Editing Security Names

The last entry on each line of the All Symbols window is the name of the security. These names are
automatically filled in for most stocks and mutual funds. If you wish to enter a name or wish to edit at
old name you may do so by clicking at the start of the name or the name space. A small pale yellow
window will be drawn on top of the old name. Edit any name shown in the yellow box. Hit <Return>
or <Enter> to exit this editing function. This name will be written to the file on disk. Use <esc> or clic
on ant other window to abort editing the name.
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Personal Reports

TheMake New entry under th&®eports popup menu will allow

you to define your own reports. TiNew Report dialog will
show a list of possible items to be shown in your new report.
You can select any set of items, in any order with the exception
that Symbol is always the first item.

You can select items from the left column and move them to the
right column either by dragging or by double clicking. Move
items out of the right hand list by double clicking. After you
have set the format and named the report, hit the OK button you
will see your new, empty report. (The name of the report will
also be added to tlighoose Reportamenu.)

You populate your new report by dragging symbols from the AllSymbols list to your new report.
Remove symbols from the report by choosing with the mouse and then touching the <delete> key.
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