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Software License Agreement

This is a legal agreement between you, the licensekeAdaptrade Software for the Maat

System Analyzer software, including associated documentation. By installing, copying, or
otherwise using this software, you agree to be bound by the terms of this agreement, as stated
below.

This software is protected lmppyright and intellectual property laws, including international
laws and agreements. This swdire is licensed, not sold. The terms of tliense agreement
include the following

1. Thesoftwaremay be freely distributed provided the installation exedat&bunaltered
and distributed in whole.

2. Asingle licensanay allowoperaion of the softwar@nly on the computer on which it is
originally installed. To install the licensed version on more than one computer or to
install it on a different computer, gdse contacAdaptrade Softwardor additional
activation codesAdditional codesare generally free of charge for reasonable use.
Regardless of how many copies are installed, a single license grants you the right to use
only one copy at a time.

3. Thislicenseagreemenis nottransferable.

4. You agree not to holddaptrade Softwardiable for any losses or damages resulting
from the use ofhis software.

5. You agree not to reverse engineer or Adecompi
software.

6. The soft war e id0Whilp Adaptrade Saftwafeeakes every effort to
provide reliable software, free of defects, omissions, and errors, there is no guarantee
that such defects, omissions and errors are not present in the software. Yoilsdecept
responsibility for verifying any calculations made by the software.
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Chapter 1
Quick Start

The following stepsutline the basic process wding Market System Analyzer (MSA) 3:

1. Compilethetrade datdor the market system(s) you wish to analiy#e one or

more text files

Select the file(s) of trade data compiled in step 1

3. Enter basic settys, such as whether the input data represent stocks or futures,

starting account equity, margin, commissions, etc.

Choose a position sizing method.

5. Explore optional methods and analyses, such as dependency rules and equity curve
crossover rules.

6. Adjust theposition sizing settings and rules to maximize trading performance.

7. Use the Trade Size command for r8ale position sizing if desired.

8. Optionally ceate a portfolio by selecting two or mararketsystentfiles.

n

»

Step 1

MSA supports two basic text filermats: RINA xml files and text files in which the trades

are arranged one trade per line with separate fields on each line for the different elements of
each trade. RINA xml files can be saved from the performance regaasious trathg

programs, such as MiChartsand TradeStatian

For all other text file formatghe trade data should be compiled into a spreadsheet or text file
in column format with one trade per line. At a minimum, MSA requires the prdfissr

amount in dollars for each trade or, alternatively, the entry and exit prices. The order of the
columns does not matterhe formatting details are specified at the time the data are first
read in via the Trades File Format window (S¢ep 2. A typical spreadsheet of trade data is
shown below.

A B C D E F G H |
1 1/4/2006 8:33! 727.4 1/4/2006 9:57:00 729.6  729.536 -1 -235 477.4 1
2 1/5/2006 8:33 732 1/5/2006 9:42:00 729.5 729.528 il -265  411.95 1
3 1/6/2006 8:33 739.2 1/6/2006 8:54:00 736.3  738.862 -1 275  535.15 1
4 1/9/2006 8:33 743.3 1/9/2006 8:43:00 745.3  740.605 1 185  427.35 1
5 | 1/10/2006 8:33 744.8 1/10/2006 9:04:00 747.9 745.151 1 295 462 1
6 | 1/11/2006 8:33 753.7 1/11/2006 8:47:00 751.6  756.626 -1 195 431.2 1
7 | 1/12/2006 8:33 752.4 1{12/2006 9:36:00 7504  750.456 1 -215 361.9 1
8 | 1/13/2006 8:33 750.9 1/13/2006 9:20:00 748.4  750.614 -1 235  350.35 1
9 | 1/17/2006 8:33 745.9 1/17/2006 10:52:00  746.2  748.42 -1 -45 238.7 1
10| 1/18/2006 8:37 742.1 1/18/2006 9:26:00 747.1 742.685 1 485 485.1 1
11| 1/19/2006 8:33 747 1/19/2006 8:50:00 750.3  750.234 -1 -345 508.2 1
12 1/20/2006 8:37 757.1 1/20/2006 9:02:00 755.2 759.6795 -1 175 37345 1
13| 1/23/2006 8:33 749.3 1/23/2006 9:04:00 746.9 751.364 -1 225  427.35 1
14| 1/24/2006 8:33 752 1/24/2006 8:46:00 7543 752.26 1 215  411.95 1
15| 1/25/2006 8:33 760.5 1/25/2006 9:05:00 762.8 762.756 -1 -245 469.7 1
16 | 1/26/2006 8:33 763.1 1/26/2006 10:52:00 765 760.484 1 175  296.45 1
17| 1/27/2006 8:34 7713 1/27/2006 9:02:00 773.9 773.292 -1 -275  519.75 1
18 | 1/30/2006 8:34 774.1 1/30/2006 10:52:00 774.2 7717 il -5 257.95 1



If all trades are the same size, the number of shares or contracts can becertsradhe
Analysis Setup window. Stock traders will want to include columns for the entry and exit
prices; entry prices are used to calculate margin requirermergtock trading. If the data are
entered into a spreadsheet, theeadsheet file should be saved as a .txt or .csv file. See
Chapter 3, Input DajdGetting Data into the Program, for more information on compiling
data foruse inMSA.

If all trades have the same trade risk, defined as the amount youfzktostgare/contradft

the trade were a loss, you can specify the risk after importing the trade data by using the
Specify Trades Riskcommand of the Trades menu. Trades risks arermdgssary when
using one of the position sizing methods that requires them, such as fixed fractional.

Step 2

The simplest way to get the trade data into MSA is to us®pesm command of the File

menu to select the file(s) of trade data. This will opeth read each file of trade data and
create one or mommarketsystem(.msa) files, depending on whether you choose to combine
the different files of trade data into omasafile or create a newmsafile for each file of

trade datalf you select multipldiles of trade data, you can also have MSA automatically
create a portfolio file consisting of the separate .msa files associated with each file of trade
data.

Alternatively, you can select tiéew command from the File menu, followed bigherthe
Import commandor the Data Sourcecommandf the Trades mentEither command
allows you to select a file of trade data to read in. [fiff@ort command reads in the trade
databutstores it in a separate "trades filgi this case, you're prompted to enterriene of
the trades file later when first saving the .msa file. The name of the tradesFitevn under
Data Source

Note: Using theOpen command to read in trade data and create a. msafile also
automatically creates a new trades file with a defseamederived fromthe name of the file
of trade data.

If you select the file of trade data using thata Sourcecommand directly, the selected file
becomes the trades filand thetrades will be stored and read frdiis file whenever the
.msa file § in useThe advantage of usirtge Data Sourcecommandover importing is that

if you update thelatafile with new trades, thenarketsystem(.msa) file will be
automatically updated as well. If you have multipiarketsystenfiles using the same data
source (trades file), they willll be updated automatically if you change the tradesThiizde
dataare not stoed in the.msafile; theyare stored in the trades filehe downside of
selecting the file of trade data Mata Sourceis that the file will be changed by MSA if you
edit the trade data within MSAlsingImport or the FileOpencommand creates a new
trades file, which leaves the original file of trade data unaffected by any changes made in
MSA.

RINA xml files contain the formatting information that tells MSA which data itemhich
part of the tradefor example which item ishe entry priceandwhich item is the trade
profit/loss. For all other text file formatst's necessary to tell MSA what eaotlumn in the
file represents. This is dotleroughthe Trades File Format windows shown belowwhich
is displayed after the file of trade data is selecBgclicking on each column heading, you
can identify the contents of each column.



1

B | Trades File Format |Ml

To import & column dick on its heading and select a label. Columns without labels will not be imported.

Preset column format: Mumber fcurrency format:
|General text file j |English {United States), § j
Line | Select data label: | | | | | -
1 TR | e 1 854.37 -397.38 100 |
2 7/6/2... i o373 3o7mE 00
3 7/11/...| | |[Exit Price 1 547.62 -397.38 100
4 7/15/...] | |Step Price L -112.54 -397.33 100
5 7/19/...| | |Lona/Short 1 21409 -397.38 100
6 7/24)... Pfﬂftﬂm i 45360 30738 iao
7 7/28/... :i':e | 1 463.85 -397.338 100
8 8/2/2... | 1 543,78 -397.38 100
g &/6/2... E?n:bagfl’%p 1 52858 -397.38 100
10 g/10f..] | [aTh i -35%.19 -397.38 100
11 8/15f0| |l T 1 33430 -397.338 100
12 8/19/... 1 364,24 -397.338 100
13 3/23/... i -186.11 -397.38 100
14 8/23/... 1 433,82 -397.38 100
4 4 Cancel 4 cAC 91 aaT 9o 1an 3
:r—_‘— T Tab W Comma [ Space [ Semicolon

¥ Skip first |2
[~ Merge lines two at a time

[ Profitfloss and risk data are |

expressed as percent of equity OK Cancel |

Trades can also be entemadnuallyusingthe Edit/Add command of the Trades menu.

W Edit/Add Trades: Neural DT 60 EMD =
File Edit Help

Trade | Symbol | Entry Date [ Entry Price | Exit Date ExitPrice | StopPrice | Profitloss | Risk | Size | Long/Short | ATR | Conwv Currency [ Trade Type [ ~

1 1/23/2003 12:30:00,..  497.9000  1/23/2003 3:03:00PM 5006000 4947389 25500  323.52 1 long 0.0, 1.000000 Regular

2 1/28/2003 L;30:00PM 4859000 1/28/2003 3 4854000 4826463 35.00 323,70 1 long 0.0, 1.000000 Regular

3 1/23/2003 12: 4850000  1/23/2003 3 490.0000 4816352 48500 33315 1 long 0.0, 1.000000 Regular

4 1/30/2003 11: 459.0000  1/30/2003 3 4840000 4923518 48500 350.13 1 short  0.0... 1.000000 Requiar

5 1/31/2003 11: 467.3000  1/31/2003 3 487.5000 4837741 15.00 352,59 1 long 0.0, 1.000000 Requiar

5 2/3/2003 1:30:00PM 4307000 2/3/2003 Z03:00PM  430.1000  487.042%6  75.00 3481 1 long 0.0, 1.000000 Requiar

7 2/4/2003 10:30:00 AM  433.5000  2/4/2003 :03:00PM  486.7000  467.1481  -335.00 36315 1 short  0.0... 1.000000 Requiar
2/5/2003 10:30:00 AM  433.8000  2/5/2003 1:30:00PM  485.1000  485.1685  -385.00  363.15 1 long 0.0, 1.000000 Requiar

s 2/10/2003 11:30:00,..  473.2000  2/10/20033:03:00PM  473.7000 478.525%  135.00 37741 1 long 0.0, 1.000000 Reguiar

1 2/14/2003 L:30:00PM  470.4000  2/14/2003 3 4721000 4742278 15500 38722 1 long 0.0, 1.000000 Regular

1 2/18/2003 10:30:00... 4779000  2/18/2003 3 480.8000 4742278 27500  3R.22 1 long 0.0, 1.000000 Regular

12 2/20/2003 12: 4780000  2/20/2003 3 4755000 4745704 16500 34295 1 long 0.0, 1.000000 Regular

13 2/21/2003 11: 478.8000  2/21/2003 3 4827000 4754074 37500 3352 1 long 0.0, 1.000000 Regular

14 2/25/2003 12: 473.4000  2/25/2003 3 4782000 470,122 46500 32925 1 long 0.0, 1.000000 Regular

15 2/26/2003 11:30:01 4752000  2/26(2003 3 475.0000  478.5148 5.00 327.04 1 short  0.0... 1.000000 Regular

15 2/27/2003 10:30:00,.. 4777000  2/27/2003 3:0%00PM  478.4000  473.355%  55.00 32444 1 long 0.0, 1.000000 Requiar

17 3(5/2003 12:30:00PM 4725000 3/5/20033:03:00PM 4717000 4634648  -95.00 303.52 1 long 0.0, 1.000000 Requiar

1 3/6/2003 130:00PM 4698000  3/6/2003 Z03:00PM  463.5000 46,8167  -45.00 298.33 1 long 0.0, 1.000000 Requiar

18 3/7/2003 11:30:00 AM 4716000 3/7/2003 Z03:00FM 4715000  468.5556 5.00 312,59 1 long 0.0, 1.000000 Requiar

0 3/10/2003 10:30:00... 46,3000  3/10/2003 3:03:00PM  463.6000  463.4253  255.00 30463 1 shot  0.0... 1.000000 Requiar T

AddTrade... | CopyTrace... | Edit Trade.... ‘ Delete Trade | Set Date Range... | oK Cancel

This brings up the Edit/Add Trades window. Enter the data for each trade in the fields
provided under "Add Trade..." If entry and exit prices are entered, it is ne¢say to also

enter the Profit/loss amount. Similarly, if the stop price is entered, it is not necessary to also
enter the Risk amount. If a stop was not used with the trade, leave the risk and stop price
fields blank.See Chapter 3, Input Dat&diting Input Data, for more information.

After the trade data have been entered into M&#e the marketystem (ms3 file using

the Savecommand of the File menu. Savidgemarketsystentile will savethe trade data
to the text file spedied under Data Source (Trades mean)l saveall program settings in
the .msa file. Doublelicking on an .msa file will start MSA and open the selected file.

Step3
Select theSetupcommand from the Analysis menu. On the Input Daka use the drep

down | ist next to ATrading Vehicled to sel

ect

ei



If selecting Futures, also enter the Point Value. The point value is used to calculate the
profit/loss amount from entry and exit prices. For example, if an enicyg for the Emini

S&P is given as 1204.75, the point value would be $50. If the same price were entered as
120475, the point value would be $0.50.

Analysis Setup |

Input Data |P«ccount Settings I Options |

Trading Vehicle: IFLrtures Vl Poirt Value futures onty, §)* |1DD

*Required when using price data to calculate profitloss and risk.

Calculate profitloss and rigk using: IProfrtﬂoss and rigk data LI

Where trade size is not specified in input data, use the following value for interpreting
profitloss and.or risk data:

Default Trade Size: |1 contracts pertrade

[ ProfitAoss and risk data are expressed as percentages of equity

¥ Profit/loss data include trading costs (slippage, commissions, fees)

[~ Entry/ext prices include slippage

v Automatically reload chart data every |1] hrs |3 min |15 seC

oK I Cancel Apply Help

Analysis Setup ]

Input Data  Ascourt Settings |0ptions |

Starting accourt size (8): (I Trade size limit: |25|] contracts
Account locale: IEninsh (United States), § LI
r— Futures

Initial margin per contract (S): I'IDDD
Round tum slippage per contract (S): I'H]
Round tum commission and fees per contract (8): |5

- Stocks
Fdimirmurm margin requirerment [Z]; 1000~ Leverage: 1.00:1
Slippage per side [$]: I: Ipertlade LI
Commissions and fees per side [§): I: Ipertlade j
— Withdrawals

¥ fixed amount
Withd -
r raw ID F e everny I'_.rear I

ok | cones | boow || Hep




If all trades entered in step 2 were the same size and the size was not specified in the input
dae, the trade size can be

entered

in the f

On the Account Settings tab, enter the starting account equity and margin amount (if futures)
or margin percentage (if stocks). If the trade data do not include commission and slippage
costs, enter those costs hatéck Ok to save the settings and exit.

SeeChapterd, Basic Settingsfor more information on the Analysis Setup window.

Step4
Bring up the Position

Si zi

ng window by sel
menu. Select one of the methods listed in the box on the left side of themwindo

Position Sizing ||
Position Sizing Method l Equity Curve Crossovers ]

Select Method. .. Method

MNone &

Fived size Percent Volatility

Constant Value

Fixed amourt of eiu'ﬁ it

Percent Volatili

Kelhy formula Source; |User Entries (below) ﬂ
Fixed risk./foced fractional

Optimal f

Profit risk method Volatilty: |0 % of equity

Fixed ratio

(Generalized ratio

Margin tanget

Leverage target

Percent of equity

Max drawdown method Notes

Meaimum possible Trade is sized so that volatility is specified % of

accourt equity. Requires ATR value for each trade.
oK | Cancel | | Help |

Most methods have either one or two adjustable parameters. Enter each parameter value in
the corresponding box. The Parameter Studies featur€egeer ¥ is helpful in choosing
values for the position sizing parameters. Shapter 5PositionSizing, for more detailed

information.

Step5

Explore other analysis features and options of MSA listed in the Analysis menu. For
example, selecting thidonte Carlo Analysiscommand performs a Monte Carlo analysis by
randomly sampling from the distributicof trades. Try one of the trading rules under
ADependency Ruleséodo Equity

Crossovers tab of the Position Sizing window.

Step6

curve

crossover

Finding the best combination of settings for any given set ofdrisdargely a matter of trial
and error. Each setting is immediately reflected in the equity curve of the main chart and in
the righthand pane, which displays summary statistics that correspond to the displayed
equity curve. For more detailed performanesults, seledPerformance Statisticsfrom the

View menu (also se€hapter 12Viewing the Results). The performance statistics combined
with the shape of the equity curve can be used to determine if the chosen settings are
acceptable. One possible scendas to Llse MSA to optimizehe position sizing method

while limiting theanalysis to a range of trades and saving the rest fasfeagmple testing.

i el
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You could thenalect other rules, such as dependency rules or equity crossover rules, and
verify theanalysis with outof-sample testing and Monte Carlo analysis.

Step7
Once a good combination of settings has been found, u3egtie Sizecommand of the
Analysis menu to get the position size for any upcoming srade

Trade Size ||
Enter values for...
Current account equity (5): 45000
Trade risk per contract (5): 1875.5

Current Settings

Pasition Sizing Method: Fixed Risk
Dependency Rules: Mone

Equity Crossover Rules: Mone

Trade at least 1 contracts per trade

Results

Position size for next trade: | 3 contracts
Trade costfrequired margin: | §13,875.00

Calculate
Close

Enter the current value of yoaccount equity (and optionally the trade risk and market

price) then press the "Calculate" button. The number of shares or contracts plus the required
margin will be displayed for the next trade based on all current settings in the software. For
stocks thaequired margin is the cost of the trade. For example, with no leverage (100%
margin) and an entry price of $25, 200 shares of stock will cost $5000, which is the required
margin for the trade.

To keep the calculations #p-date make sure the trades file, as listedtlerData Source is
up-to-date. For examplg/ou couldenter each new trade into the program using the
Edit/Add command (Trades menu) vsethe included WriteTradefunction for
TradeStationThe Trade Size commaiigidescribed in more detail @hapter 5Position
Sizing, Real Time Position Sizing.

Step8

Once you've created more than onarketsystem(.msa) file, you can create a portfolio by
opening a new portfolio (.raport) file and selecting any number iwfarket-systenfiles.

Createa new portfoliodocumenby selectingNew from the File menu and selectibgpw
Portfolio from the submenu. The available menus should change to include a Portfolio
menu. SelecBetupfrom the Portfolio menu or from the rightick menu and click the

Market Systems tab. Use the Add Market System(s)... button to select any number of existing
marketsystem(.msa) files that you've already created. On the Settings tab, enter your
starting account equity. Click Ok to save your charagesexit. The resulting equity curve

will display the combined result of all selected market systems, with the trades in order of
exit date and including any rules and settings fromrilvidual marketsystem files.



A shortcut is available for creating portfolio file from a set of files of trade data. Select the
Opencommand of the File menu and select multiple files of trade data together by holding
down the shift key or control key while selecting the files. A dialog box will give you the
option ofcombining the trades from all files into one .msa file or creating multiple .msa files
with an optional portfolio file comprising all the mari®tstem files. The marketystem file

or files and, optionally, the portfolio file will be created automatically

Partfolio Setup ]

Markst Systems ] Settings ]

A portfolio is a collection of market-system {msa) files.
Use the buttons below to add or remove market systems from the list.

PORTFOLIO: Number of Market Systems: 3

| Markcet System | File Location | Description

Example1 msa C:\Program Files"Adaptrade Software'Marke... MSA Bxample 1
Bxample2.msa C:\Program Files"Adaptrade Software’\Marke... MSA Bxample 2
Exampled msa C:\Program Files"Adaptrade SoftwareMarke... MSA Example 3

Gl P —

€| 1

3

Add Market Systemis) |

Iv Austomatically reload chart data every |D hrs |D

min |5 zeC

ok | Cancel | | Help |

Position Sizing

||
Position Sizing Methods l Equity Curve Crossovers ]
| Market System | PS Method | Parameter Source | Parameter Values |
1 My 1st market system Feced Amount/Unit User Selected Amount/Unit = £3,000.00
2 My 2nd market system Kelly Formula Market System File Kelly f = 3.50%
3 My 3rd market system Fixed Ratio User Selected NO = 1 units, Delta = 54.000.00
Ed Selection.. | SetAl. |
ok | Cancel ‘ Help




SelectPosition Sizingfrom the Portfolio menu or from the rightick menu to bring up a list

of each market system with its default position sizing settings. Dalibleon any market

system to change the position sizing method and/or paeesn®&y default, the settisgre

retrieved from the marketystem file. To change a parameter value, change the Parameter
Source to User Selected on the Position Sizing window then enter the new value in the space
provided.

Equity curve crossover rulesue be added to the portfolio from the Equity Curve Crossovers
tab of the Position Sizing window. These rules are in addition to any equity curvevensso
rules defined in the marksystem file, which will still apply to the market system after it's
addedto a portfolio unless specifically turned off. You can turn off the equityecurv
crossover rules in the marksystem files by checking the box labeled "Deactivate all
crossover rules ..." on the Equity Curve Crossovers tab of the Position Sizing window.

To add a dependency rule to the portfolio, select Dependency Rules from the Portfolio menu
or from the rightclick menu. These rules are in addition to any depeog rules defined in

the marké system file, which will still apply to the market system after it's added to a
portfolio unless specifically turned off. The dependency rules for the market system can be
turned off by checking the box labeled "Deactivate all dependency rules ..." Bartfaio
Dependency Rules window.

If you change any settings in an individual masggstem file save the .msa file, theselect
Reload from the portfolio menu to update the portfolio file.

To get help on any feature or command while using MSA, grés any time. The Getting
Started help screen can be displayed at any time by selectiGgtiieg Started Screen
command from the View menu.



Chapter 2

Introduction

Overview

Market System Analyzer (MSAwill help you get the most out of your current approach to
trading the markets. MSA is designed to uncover profitable patterns, optimize trade
allocations, and avoid trades that have a low likelihood of success.

MSA analyzesmarket systemd market system is defined #®e combination of a
financial market and a trading system or method applied to that market; for example, a
moving average crossover system applied to the Euro market. MSA analydext systems
in terms of thdrades they generat€he program is designed to extract the maximum
amount of information from the minimum amount of input data. Moreover, all analysis
features in MSA are accessible from simple menu commands, making it easy to perform
powerful analyses ithout any complicated programming.

The analysis features available in MSA include:

1 15position sizing methodsandseveraloptions for applying position sizing.

1 The ability to combine market systeimto portfolios.

1 A randomization feature that lets you visualize the effect of trade order on trading
performance.

1 Monte Carlo analysisto quantify the effect of trade randomization on trading
performance

1 A uniqueparameter studiesfeature that lets you plot position sizing parametgesrest
any of eight performance measures.

9 Position sizing optimizationso you can maximize your trading performance using any
of the available position sizing methods.

1 Dependency analysiso determine if your trading system or method has a statistically

significant tendency to form runs of wins or losses.

Dependency ruledo exploit any trade dependenttyat may exist.

Significance testingto determine the likelihood that your trading system or method is

inherently profitable.

1 A unigueequity curve crossoverfeature with rules for modifying your trading based on
crossovers of the equity curve with its moving average

=a =4

In addition, Market System Analyzer enables you to:

Performreal time position sizing

Import tradesfrom a text file.

Synthetically generatea series of tradegrom summary performancgatistics

Edit, add, or delete trades

Export, copy, or print tradesor performance results

Perform the position sizing optimizati on asliding window of trades, with automatic
walk-forwardtesting.

1 Perform the dependency analysisasliding window of tradesto uncover shofterm
dependencies.

Restrict the analysis to a range of tradessaving the rest for owdf-sampletesting.
Work with your existinglradeStation systems

f
f
f
f
f
f

f
f
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1 Format the chart: change fontdine and bar cola, grid, title, etc.

Market System Analyzer can be used for several different purposes:

1 As an educatical tool.

1 To test and evaluate trading systeaand methods.

1 For day to day trading decisionsto decide whether to take an upcoming trade and, if so,
how manyshareor contracts to trade.

The software is designed for both individual and professional traders. The familiar Windows
interface makes the program easyise, and detailed help files are available if needed to
explain how to use each analysis featli@get started, all you need is a list of profit/losses
for the trading system or method you want to analyze.

Installation

Minimum System Requirements:
333 MHz processor
64 MB RAM
50MB hard disk space
Windows XPoperating system

Recommended System Requirements:
1.2 GHz processor or faster
128 MB or more RAM
50MB hard disk space
WindowsVista or neweroperating system

If you obtained MarkeBystem Analyzer (MSA) by downloading it from the web site, the
downloaded file should be namBtSASetupvxxx-32bitexeor MSASetupvxxx-64bitexe
where xxx represents the version number of the reladehe last part indicates whether it's
intended to run under 3@t or 64bit versions of Windowse.g., MSASetupr350-64bit.exe

for MSA version 3.5.0 for 64it Windows

Note: Recent versions of Windows are almost aH®#4 so, in most cases, thd-Bit version

of MSA should be installed. Whiléa¢ 32bit version of MSA will run on both 32 and @it
versions of Windows, the éMit version will be able to take advantage of all available
installed memory to process larger data files. If you're nat which version of Windows you
have, you can check the System settings under the Control Panel. Both the 3zband 64
versions are compiled from the same code and are functionally identical, including the files
they generate. Because they're the samgrane, only one may be installed on the same
computer. If your computer runs ®4# Windows, it's strongly recommended that you install
the 64bit version. Fowolder computers running2-bit Windows, install the 3bit version of
MSA.

To install MSA, @ to the Start menu irhe Windows task bar and select RuBrowse to the
location of theMSAS3 file, click Open, then click OK in the Run window. The installation
should begin.

The installation program will prompt you for the location to install the prodilam The
default location is the folder Program Fédaptrade SftwardMarket System Analyze3.x\.
You can install the program in another location if you wikiou're installing in the same
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folder, itds recommendewrsionfofaMSA ¥ befare installingst al | t he
the new one.

Once the installation is complete, you should find the MSA icon on your desktop and the
MSA program in the programs menu. You should also find a folder dei&l Examplesn
the Market System Analyzerf8lder. TheExamples folder contains sample §ilef type .msa
and .msaportand sample text fikcontainingtrade dataThe Market System Analyzed
folderalso containg web link tothe user's guide iRDFformat and th&radeStation
EasylLanguage filgVriteTrade82.eld, along withts text file equivalent, WriteTrad&2.txt.
TheWriteTradedunction (see Chapter)3llows you to generate a text file tothdedata from

a TradeStation system fase inMSA.

Thelicensed (paid) versh of MSA also includes the TradeStation fit8Cal@&2.eld, which
includes the PSCaltradeStation functiofsee Appendix)PSCaldmplements the position
sizing methods used in MSA sample trading system to illustrate the use of thetfan is
also included

To uninstall MSA, open" Programs and Featutefsom the Windows Control Panedelect
the entry for Market System Analyzer, and click the Uninstall button.

Market Systems and Portfolios

Critical to understanding MSA is the concept of a market system, defined as the combination
of a market and the trading system or method applied to that market. For example, a trading
range breakout system applied tdodnds is a single market system. Baene system applied

to crude oil, or a different system applied tdbdnds, would be a different market system.

A market systens fully represented by the series of trades that results from trading the
system or method on the market. As long as thefistadess available the detas of the

trading system logic anof the underlying market are unnecessary. This is the approach
adopted by MSA. The list of trades is the fundamental input data required by MSA to define a
market system.

In addition maket systems can be combined into portfolios. Provided two or more market
systems have been established in MSA, a portfolio calefieed as a combination ofarket
systems. The files for the market systems (.msa files) must be saved in ordeteta crea
portfolio. Once the marketystem files are available, a portfolicci®ated by selecting the
existing .msa files.

In a portfolio, MSA automatically combines the trades from the separate market systems as if
all selected market systems were being tradgdthelin the same account. The program
accounts for overlapping trades in terms of costs and margin requirements and calculates the
performance of the overall portfoli®he setting made in the individual markeystem files

are applied to the portfiol. Additional settings can be made for the portfolio overall, and the
position sizing for each market system in a portfolio can be set within the portfolio file.

Each market system and each portfolio is represented by a separate window in MSA. Both
typesof windows carbe open in MSA at the same time, where each windaddentified by a
tab containing the name of the file

Understanding the Document Window s

MSA can work withmultiple documenwindows,as shown belowl' hese windowsepresent
the documents opened via the File menu. MSA can work with documetiistfonarket



systens andportfolios. In either case, documentwindow isdisplayed within a tatEach
document windoveontains the main chamvhichdisplays the equity cunand the number

of sharestontractdor the current sequence of trades using the analysis settings and options
currently in effect. In addition to the equity curve, the main chart optionally displays a
moving averagef the equitycurvea nd an fi d e.@The mogng avergge can bev e
used tomodify position sizing(seeChapter 5Position SizingEquity Curve Crossoveys

Below the equity curve is a bar chart for the numbeshafrestontracts for each trade. The

number ofsharesontracts is determined by the position sizing method selected by the user.

To the right othedocumentwindows is a summary pane, whicbntains a listof

performance statistider thedocument currently selecte@ihe performace statistics irthe
summarypanecorrespond to the equity curve and are updated whenever the equity curve
changes bas edctions.The pedormasce resblts in thermimarypane are an
abbreviated version of the full performance report, which can be opened byglicgrtg in
thesummarypane.

@ MSA - PortfolioExample.msaport o=l

: File View Portfolio Window Help

*HINsIEEEE I PEED 2R AR

g Current Sequence  ~ | Plot by Trade =  Logarithmic ~| Trades: |1 7/ 6/2001 D' o 1334 T/ 2/2008 D' Recalculate

PortfolioExample.msaport Xr Examplel msa r Example2.msa r Example3.msa ] ~ | Performance Summary
Paortfolio Example Gopyright 2004-2013 Adspirade Softusre || = PortfelioExample msaport
138388338 Equity (Portfolio] Starting Equity $10,000.00
T Ideal Equity High: $115,863.892.74
50,009,000 Equity Low: $9,305.00

Met Profit: £114,228 354 87
Final Equity: £114,238 354 87
Retum on Starting E...  1142000%
Number of Trades: 1334
Percent Profitable: 61.02%
Max Position Size: 583.100
Largest Win: $10.787 500.00
Pwe Win: £272,200.82
Mz Consec Wins 16
Largest Loss: (58.816.000.00)
Ave Loss: (8206,429.07)
Max Consec Losses: 7
Win - Loss Ratio: 1319
Pve Trade: $35.628 45
Ave Trade (%): 0.7808%

9,000 Mz Drawdown $16,604,177.66
600000 Max Drawdown (%): 32.2%
Profit Factor: 2064
Retum - Drawdown ... 35460
Sharpe Ratio 0.8635

400,000

200,000

Sharpe Ratio:

Average monthly retum minus the risk-free interest
rate, all divided by the standard deviation of the
monthiv retumes.

0

Faor Help, press F1 NUM

Almost everything that happens in MSA is reflected indbeumentindows. All changes

and settings made in the program are reflected in the equity curve, in the bar chart for the

number ofsharestontracts, and in the corresponding performance statisttbe summary

pane The equitycurveandh e bar chart are a visual represent at
(the profit/loss sequence) and the analysis options and settings. These settings include the

position sizingmethod, which adjusthe number o$harestontracts for egh trade, the

range of trades to analyze, the order of the trades, trade dependglescgnd other analysis

options. The initial account equity and the slippage and commissgBare also refleed

in the charts.

A commonly used term in MSA is the "current sequence of tradiée current sequence of
trades is the set of trades currently under analysis and in the order displayed in the main
chart The current sequence of trades may be a subset of the trades originally entered or
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imported via thélTradesmenu and may be in a different order thandtiginal trades. The
documentwindow always displays the current sequence of trades. doeltange the order

of the trades in the current sequence usingahdomize buttonon the todbaror choose to

restrict the analysis to a range of the original sequence of trades. In either case, this will
change the "auent sequence," although the original sequence, as initially entered or

imported via the Trades menu, remains unchanged. To see the original sequence at any time,
use theEdit/Add commandTrades menu)The current sequence can be restored to the

original sequence at any time by restoring the original trade order andaraywia the

toolbar

Thedocumenwindowsin MSA can be modified in a number of ways. Hwemmarypane

can be reiged by clickingand draggindgts left border The two graphs (equity and trade size)
can be resized in the same manner by clicking and dragging lotizentalarea separating
the two graphs.

Above the main chart, a drafown menu in thenenu bamllows the plotting of the equity

curve to beswitchedb et ween WA Li near dogarithchic dditings asefult h mi ¢ . 0
when position sizing is applied. An equity curve with equal rates of return from period to

period will plot as a straight line on a logarithmic chart

Another dropdown menu in the menu bar can be used to changddttieg from "Plot by

Trade" (the default),which plots equity versus trade number, to plotting versus date ("Plot by
Day", "Plot by Week", "Plot by Month" or "Plot by Year"). Plotting by date plots the equity

at the end of the selected period (day, weekqtim, or year) by the period ending date.

Plotting by date is only available if dates are available for every trade in the trades file.

If a Monte Carlo analysis has been performed, the "Current Sequence" drop down menu can
be changed to "Monte Carlo", wei plots four equity curves together: the equity curve for

the current sequence of trades, the equity curve representing the chosen confidence level for
Monte Carlo analysis (e.g., 95%), the equity curve at the corresponding lower confidence
band (i.e., 00- confidence level, such as 5% for a confidence level of 95%), and the equity
curve at 50% confidenc&ee the chapter Monte Carlo Analysis for more information.

The trade range option in the menu bar allows the analysis to be restricted to a range of

trades. After entering the first and last trades to include in the analysis, click the

ARecal cul ated button i n tThedradmengecabasobet o update tF
changed using the calendar contadgacent to the trade number edit boxes.

Lastly, dicking on the equity curve will display datar the selected trada a box that
tracks the cursor, as well asthe status bar at the bottom of the chart. Using the zoom
feature any part of the chart can be magnified and later restored to normal magnification.

Program Conventions

MSA contains a number of features that are common throughout the prddgsamof these
conventions may be familiar from other Windows programs ymadly uselearning these
program conventions will make using MSA more convenient and efficient

One such convention @ntextmenus In most windows in MSA, includindocument

windows and the performance reports, you can Hitjbk anywhere in the window to bring

up acontextmenu with common program commands. Riglitking in thedocument

window over the chartbrings up the largesontextmenu, which contains commands for

setup, position sizing, dependency rules, chartfarman g, and ot her common c¢comm
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often more convenient to rigietick than navigate to the menus in the menu bhis right
click menu can be customized using @estomizecommand (View menyuMenu tab.

Another shorcut in MSA is provided by doublelicking in thedocumenwindow. Double
clicking over the chart bnigs up the Format Chart window.

MSA 3also includes the common conventiorcopyingto the clipboardAny window that
contains a&ontextmenu can be copied to the clipbodrdr example, thenainchart can be
copied using the copy buttontine toolbar, by rightlicking and selecting Copy, or byiag
the CtrlC keyboard shortcuiThis copies the entirehart image to the clipboard as a bitmap.

The righthand performance summary pane can be copied bydiightng in the pane or by
clicking in the pane to séhe focus then using therGC shortcut. In this case, the copy
command copies the text frotime pane to the clipboard. The text is copied indelimited
format so that it can be pasted into a spreadsheet correctly. Similarly, the different
performance reports can be copied to the clipboatdtedelimitedtext.

Another convention in MSA ithat tte different performance reports in MSA all contain the
same menus, which include commands for copying, as described above, printing, and saving
(exporting) to a text file. For exporting, the available formats arelédimited text (.txt

files), comma-delimited text (.csv), unformatted Word documents (.doc), and web files

(-htm).

Similar to other Windows programs, the menus available in the menu bar of the main
window of MSA change depending on the type of docurnanentlyopenand selectedn

pa ti cul ar, vy o u dnalketsystemifsgdodurenttis opeh arattiveaan
Analysis menus presentlf you then open a portfoliaisaport, otmsp) document, the
Analysis menu will no longer be accessible, but a Portfolio menu wiltésat. The

available menus and associated commands are appropriate to the type of dochnsent 6 s
currently active To see the Analysis menu again, you would simply haeidk onthetab

for amarketsystem document tmake it the activevindow.

Lastly, MSA uses the Windows help system convention. This means that you can bring up a
help topic foracommand or open window by pressing the F1 key. If a help topic is available
for that command or window, the help system will be opened with the condisyy topic
displayed.

Data Requirements

MSA is designed to extract the maximum amount of information from the minimum amount

of data.Because a market system can be defined by its trdsesnty data required by the

program is a list of profit/lossder the trading system or method you want to analyze.

Optionally, to apply fixed fractional position sizingr a variant of fixed fractional called the

profit risk method you will also need the risk of each trad@e risk is defined as the dollar

amount that the trade would loger contract (shardf)it were a loss. Commonly, the trade

risk is taken as the size of the money managementagipled, if any, to eactnade. If your

tradngpd oesnd6t wuse protective (mMoney management)
historical loss. Trade risks are only used wlitbse twgosition sizingmethodsandin the

calculation of Rmultiples

You may also speciftrades in terms of thentry and exit prices, along with the trade
directioni long or shortinstead of the profit/loss itseFor example, if a stockasbought

at a price of 52 andoldat a price of 54, the profit/loss would be $2 per share. If yaett

100 shares, the total profit/loss would be $200. You can either enter $200 as the profit/loss,

story
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with a trade size of 100 shares, or enter the entry and exit prices of 52 and 54. Optionally, the
stop price can be entered in place of the risk. If, fangxe, a sell stop was placed at a price

of 49, the trade risk would be 5219 or $3 per share. Alternatively, the stop price of 49

could be entered.

Each trade can optionally include the date and time for the entry and exit. For the purpose of
construting the equity curve, the exit date/time is used; i.e., the equity is accumulated when
the trade is closed out. Entry dates/times are used primarily to determine the cost and margin
requirements of open positions.

The Trade menu provides the commandsdeel to work with trade data in MSAhere are
severalmethods of entering the trade data into the progfaade dita can beeadfrom an
existing text filespecified via théata Sourcecommand, importethrough themport
commandopr selected via the 6§ Opencommand. Data can lemtered manually through

the Edit/Add command or a synthetic series of trades can be creagsdd orspecified
statistical propertiesf the trades (se€hapter 3, InpubData CreatingTrades from

Statistic$. This method randomly generates a series of trades based on the average profit,
average loss, maximum profit, maximum loss, and percentage of wiGeer€hapter 3,

Input Data, Geing Data into lhe Program.

If the trade risk value is the same for all tradkse Specify Trade Riskscommand of the
Trades menu can be used to set the traddaisidl trades to one of the following values: the
largest loss, maximum loss, averdges plus N standard deviations, or a user entered value.

Trade data are only entered foarketsystemdocuments, not portfolio documents. If a

portfolio document is active, the Trades menu will not be available. To work with the trade
data in a portfolio, open the market system containing the data and work with the data in the
marketsystemdocument

When amarketsystemdocument is saved asmsa file, the trade data are saved in a
separate traddge, which is listed under thBata Sourcecommand. With regards to trade
data, the .msa file only saves the name of the trades file. UsiSatt@eommandsaves both
the .msa file and the trades file.

Examples

To demonstrate how to get started with Market System Analyzer (MSA), thesevamal
sample data files provided with the installatidhese files can be found in the MSA
Examples folder of the inalfation folder, which is typically Program Fildglaptrade
SoftwaraMarket System Analyze\3The files includenarketsystemnfiles (extension .msa),
a portfolio file (.msport), and the trades files (.csv) read by tharketsystentfiles.

To open the gaples, use th®pencommand of the File menu, navigate to the Examples
folder, select all available .msa files, and click the Open button. Open the portfolio file using
the same command by selecting the .msaport file.

The file Examplel.msaisastockr adi ng example. Click the document

active documentas showrbelow.
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i File View Trades Analysis Window Help

7/ 2/2002 @~ da 500 7/ 2/2008 [E~ | Recaleulate

' Portfi ap Example3.msa

Trade in Units of 100 shares

508,000 1= T Mo skipped trades

408,000 " ; Starting Equity: $10,000.00

300,000 . : : Equity High: $454,484.21
3 E P Equity Low: $9.837.02

209,000 : ! B Met Profit 243832127
: : : Final Equity:

. B B Retum on Starting E..

108,000 : Humber of Trades:

; | Percent Profitable:

Mazx Shares 2,200

Largest Win: $16.874.37

Ave Win: $2,452.30

Max Consec Wins 1

Largest Loss (816,293.90)

Ave Loss: (s20M.77)

Max Consec Losses: 5

Win - Loss Ratio 1203

Ave Trade: $876.64

Ave Trade (%) 0.7904%

Maxx Drawdown: $39.601.87

Max Drawdown {%): 1273%

Profit Factor: 2195

Retum - Drawdown 3442

MSA Example 1 Copyright 2004-2013 Adaptrade Software

Max Drawdown (%):

Largest peak to-valley closed trade drawdown, where
the drawdowns are expressed as percentage declines
from the prior peak in eauttv.

For Help, press F1 NUM

Go to the View menu and seldequity Table. With the Equity Table still open, trglicking

the Randomizebutton in theoolbar Randomizing a sequence of trades can be an effective
way to learn how the order of the trades affects trading performance. Also, by randomizing
the sequence, we can determine if our performance expectations depend on a particular
ordering of the tradethat may never reoccur. When you randomize the trade ordehaie
should redraw with the trades in a different order, and the results to the right of the chart
should show the corresponding performance for the new sequence of trades. Also, you
shouldsee the order of the trades in the Equity Table change to match the order in the chart.
Now restore the trades to the original orbgrclicking theRestorebutton in thetoolbar.

Now go to the Analysis menu and select 8s&tupcommandOn the Account Settings tab,

enter a value of %000 for the starting account siaad click OK. The chart will update to

reflect the new account size. Now cho®esition Sizingfrom the Analysis menu and select

"Fixed Amount of Equiy" from the Position Sizing Method tab. Enter equity amount of

$20,000 peruniwWher e it says fAWhen plott makgsureuse par amet e
the first optionin the dropdown list(filUserentrie®) is selected. Click OK. The chart should

redrawwith the new position sizinmethod which should béndicatedin thesummarypane

to the right of the chariNow go back to the Position Sizimgndowand return the position

sizing to AFixed risk (aka fixed fractional) .o

Try running a Monte Carlo analydiy pressing F4 (function key) or selecting Mente

Carlo Analysis command from the Analysis menu. This will bring up a window displaying
the Monte Carlo analysis results. Now press F1 ckan theHelp command on the results
window. This should bring up a help windavith information on theesults window. In
general, pressing F1 brings up a help topic for the command currently selectedimdihs
currently displayed.
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Performance vs. Position Sizing
60.00
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&+ Current sequence of trades
" Monte Carlo analysis
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Plot | 50 paints along curve

To see how th@arameter Studiescommand works, press F5 or select Braeameter

Studiescommand fronthe Analysis menu. On the y axisll-down menu, sele¢t Ma x
DD.0 On the x axis, select Fixed Fraction. Erit6riin the box labeled "Max X Value" and

click on the PLOT CURVE button. The plot should appear as slapowe where the

drawdown increases with increasing values of the fixed fraclignchanging the y axis
parameter and plotting the curve again. Now éfgsting "Monte Carlo Analysis” in the box
below the chart labeled "Calculate Y values using." The plot should take much longer to plot

because each point requireBlante Carlo analysis

Optimize Position Sizing: MSA Example 1

et e

Maximize. ..
* MNetProfit
" Rate of Return

" Profit Factor
" Return-Drawdown Ratio

™ Ave Trade
" Ave Trade, %

" Mod. Sharpe Ratio

[+ Limit max percent drawdown to | 20 %

Search Method
v Adaptive search (default)

Optimization: Successful,
Market System: Examplel.msa
Elapsed Time: 00 hr 00 min 00 sec
Estimated Time to Completion:

(" Exhaustive search (recommended for fixed size position sizing)

Optimize over...

Al trades in current sequence
" sliding window, |0 trades in length

Optimize using. ..
* Current sequence of trades

" Monte Carlo analysis

Iteration No.: 5
Fixed Fraction:
Met Profit:

Max Drawdown {36):

3.125
2949256.70
19,795

| Optimize |

Best Result:
Fixed Fraction: 3.124
Met Profit: 3027908.56
Max Drawdown (3G): 19.820

View Full Results

Close
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Close the Parameter Studiggdow and select th@ptimize Position Sizingcommand

from the Analysis menu (F7). The Optimize Position Sizimgdow will appear, as shown

above SelectNet Profitas the performance measure to maximize, check the "Limit max

percent drawdown..." box, and ena maximum drawdown value 0@%. Optimize over all

trades in the current sequence and optimize using the current sequence of trades (as opposed
to Monte Carloanalysi3. Now click the calculate button. Tlptimal results will appear in

the bottom part of the window.ou should find that the optimal value of the fixed fiawctis
3.12%.The worstcase drawdown at this value i9.8%, matching our drawdown limit of

20%.

Close the Optimization Results window amght-click in thesummarypane or select
Performance Resultsrom the View menuThis will open the performance results window

Try the different tabs. The Settings tab diggs the program settings under which the results
were calculatedThe Summary tab displays the results in summary form, including separate
columns for long and short trades, if applicable. The Return Tables tab presents the results
for annual, monthly, wedy, and daily periods. There are also tabs for the dependency and
significance test results. The settings for the significance test are made on the Options tab of
the Analysis Setup window (Analysis menlastly, try different dependency rulesing the
Dependency Rulegommand and see how they affect the performance results.

Letds move t o t Bliekopthetdbfootheidacunenta mpl e .
PorfolioExample.msaparNow right-click on the chart and seleSetupfrom thecontext
menu. The Market Systems tab displaysittsgketsystenfiles that compose the portfolio.
You should see thremarketsystenfiles. If you doubleclick on a file in this list, the
marketsystenfile will open in its own windowYou can also use thiwindow to add
additional market systems or remove existing market systems from the list.

Now select the Settings tab of the Portfolio Setup window. This is where you enter the
starting account size for the portfolio, as well as basic settings foottfelip Monte Carlo
analysis, dependency analysis, and significance test.

The position sizing for the portfolio is set for each market systeiwidually. When a
portfolio is initially constructed, the position sizing method and parameter values for eac
market system are retrieved from tharketsystenfile. To set the position sizing to
different values, selethe Position Sizingcommand of the Portfolio mentihis opens the
Portfolio Position Sizing window, as shown below.

To change the positionzéing settings for any market system, either dowitk on the

market system in the list or select from the list and click the Edit Selection button. To set the
position sizing for all market systems to the same method and/or parameter values, click the
Set All button.

The Portfolio menu is similar to the Analysis menu for magyatem documents. Most of
the analysis functions available for portfolios are listed in the Portfolio menu, including
dependency rules, Monte Carlo analysis, and optimizingiposiizing. These commands
are also available in thmntextmenu by rightclicking in the chart area.



Position Sizing ||
Position Sizing Methods l Equity Curve Crossovers ]
Maricet System | PS Method | Parameter Source | Parameter Values
1 MSA Bxample 1 Fixed Risk Market System File ff = 2.000%
2 MSA Bxample 2 Ficed Risk |ser Selected f = 5.000%
3 MSA Bxample 3 Foved Risk Market System File ff = 5.000%
Set All... |
ok | cancel | Help

The best way to leatSA is to try things Selecta list of trades from your favorite system
or trading methodisingData Source and try the various analyses. If you have questions
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along the way, try pressing F1 to bring up the associated help topic at any time. Also try the

FAQ (Frequently Asked Questions)ist of the help system or search for a help subject

using the help index.



Chapter 3
Input Data

Getting Data into the Program

All analyses in Market System Analyzer (MSA) are performed on data representing the trade
history of a trading system or discretionary trading met@oway to suply the required

data to MSA is to specify a text file of trade data viaDla¢a Sourcecommand of the

Trades menduThis defines the soalled "trades file," which is where the trade data will be

read from or written to when opening or savirggpectively, the marketystem (.msa) file.
Alternatively, the data may be imported from a text file or entered manually via the editor;
see Editing Input Dathelow. When importing or manually entering trades, a separaties

file is used to store thizgade data

To save time when a creating a new maiattem (.msa) file, thile can be creizd at the
same time the data aspecified by using th®pencommand of the File menu. In this case,
just use th®©pen command to select tHide of trade data. The newnsafile will be created
automatially after the data are read in, and a new trades file will be created with a default
name derived from the name of the selected file of trade data.

Note: MSA stores all trade data in the teadfile, rather than in the markggstem (.msa)
file. This makes it possible to update or alter the trade data outside of M&A only when
thefile of trade data is selected using thata Sourcecommands the trades file the same
as the original source of trade ddtaall other cases, the trades file is a separateTtile
advantage of usinData Sourceto selectthe original file of trade dat@ be therades fileis
that if you update theriginal datafile with new trades, thenarketsystem(.msa) file will be
automatically updated as well. If you have multiplarketsystentfiles using the same data
source (trades file), they widlll be updated automatically if you change the tradesTitle.
drawbackof selecting th@riginalfile of trade datdo be the trades files that theoriginal file
will be changed by MSA if you edit the trade data within MSA. Usingort or the File
Opencommand createsseparatdérades file, which leaves the origirfdé of trade data
unaffected by any changes made in MSA.

MSA can read trade data presented in two different file forriats first one is RINA xml
format. Thistype of file is used by several trading platforms, including TradeStatidn
MultiCharts to save strategy details, price data, and trading reduttsng other datahts
formatspecifiesthe trade entry and exit dates/times and prices, as well as the profit/loss
amount, trade size, and trade directiom@@r short)If a RINA xml file is supplied, no
further formatting or specification is required (i.e., the Trades File Format window, as
described below, is not used).

The otherformating optionis a tex file with one trade per line or one trade evetlyer line.
Each column in the file will contain a different data field, such as the profit/loss, entry price,
exit price, trade size, etc. The simplest such file would contain a single column of the profit
or loss for each trade. A typical text file offit/loss data for MSA is shown below.



300.00
-250.00
500.00
175.00
-425.00
-300.00
350.00

For example, the first trade was a profit of $300.00, and the second trade was a loss of
$250.00. The third trade was a profit of $500.00, and so on. A coonpletefile might look
like the spreadsheet shown below. Each line contains the data for derecinéry date/time,
entry price, exit date/time, exit price, stop price, trade direction, profit/loss, trade risk, and
position size.

A B C D E F G H 1
1 1/4/2006 3:33! 727.4 1/4/2006 9:57:00 729.6 729.536 -1 -235 477.4 1
2 1/5/2006 8:33 732 1/5/20069:42:00 729.5 729.528 1 -265 411.95 1
3 1/6/2006 8:33 739.2 1/6/2006 8:54:00 736.3  73B.B62 -1 275 535.15 1
4| 1f9/20068:33  743.3 1/9/2006 8:43:00 7453 740.605 1 185  427.35 1
5 | 1/10/20068:33  744.8 1/10/2006 9:04:00 747.9  745.151 1 295 62 1
6 | 1/11/20068:33  753.7 1/11/2006 8:47:00 7516 756.626 1 195 4312 1
7 1/12/2006 8:33 752.4 1/12/2006 9:36:00 750.4  750.456 1 -215 361.9 1
8 | 1/13/2006 8:33 750.9 1/13/2006 9:20:00 748.4 750.614 -1 235 350.35 1
9 | 1/17/2006 8:33 745.9 1/17/2006 10:52:00 & 746.2  748.42 -1 -45 238.7 1
10| 1/18/2006 8:37 742.1 1/18/2006 9:26:00 747.1 742.685 1 435 485.1 1
11| 1/19/2006 8:33 747 1/19/2006 8:50:00 750.3 750.234 -1 -345 508.2 1
12 | 1/20/2006 8:37 757.1 1/20/2006 9:02:00 755.2 759.6795 -1 175 373.45 1
13| 1/23/20068:33  749.3 1/23/2006 9:04:00 746.9 751.364 -1 225 427.35 1
14 1/24/2006 8:33 752 1/24/2006 8:46:00 7543 752.26 1 215 41195 1
15 1/25/20068:33  760.5 1/25/2006 9:05:00 762.8  762.756 1 245 469.7 1
16 1/26/2006 8:33 763.1 1/26/2006 10:52:00 765 760,484 1 175 296.45 1
17 | 1/27/2006 8:34 771.3 1/27/2006 9:02:00 773.9 773.292 -1 -275  519.75 1
18 | 1/30/2006 8:34 774.1 1/30/2006 10:52:00 774.2 7717 1 -5 257.95 1
MSA can read the data fieltisted in thetablebelow
Data Field Description ExamplesiAcceptable
Formatg

Profit/Loss Trade profit or loss in Profit: 400.25,$1,025.64

dollars Loss:-325, (325)
Risk Trade risk in dollars Same as Profitibss
Trade $ze Number of shares or 2 1000 25028

contracts Sign (+4) indicates

corresponding to long/short if no trade

profit/loss and risk direction column.
Entry Fice Price at which trade 1204.25 54.37 1,189.75

was entered
Exit Price Price at which trade Same as EntryriRe

exited
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Stop Rice Price at which money Same as gry Price
management stop was
placed

Entry Date Date/time at which 3/29/2007
trade was entered 12/10/2005 11:00 AM

(Standard Windows date
formats, interpreted by
locale setting.)

Exit Date Date/time at which Same as Entry &te
trade exited

Trade Whether trade was Long trades: long,

Direction long orshort EnterLong,Long, LNG,

L,Buy,C (for fAcom
1

Short tradessshort,
EnterShortShort, SHT ,
S,Sellv (for -ivent

Symbol String representing ES, MSFT, GPB, Index1
market

ATR Average true range Same units as price.

Currency Factor multiplied by Numeric.Defaults to 1.0

Conversion prices and ATR if not specified.

Trade Type Indicates regular R or O forregular trade; C,
trade, cost/fee, or F, or 1 for cost/fep
addition/withdrawal A or 2 for add/withdraw

amount; Por 3 for
add/withdraw percentage
of equity.

Entry Time Time at which trade 13:15, 8:30 AM,
was enteredif not Standard Windows time
already defined as formats, interpreted by
part of Entry Date) locale setting.

Exit Time Time at which trade Same as Entry Time.
exited(if not already
defined as part of
Exit Date)

*Interpreted based on selected locales.

ltds not necessary to enter data for all fi
trade direction (long or short) are enteres® wi | | cal cul ate the pr
not necessary to enter the profit/loss amount as a separate item in this case.

Trade Risk

Trade risks work the same way. The risk is defined as the dollar amount the trade would lose
if it were a loss. Commonly, the trade risk is taken as the size of the money management stop
applied, if any, to each trade. For example, a stop size of 10 pothis Emini S&P would

be a risk of $500 per contract. If the entry price, stop price, and trade direction are entered,
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itds not necessary to enter the risk amount in dc
the entry and stop prices in this ca$a profit/loss or risk value is entered, the amount
should be for the same number of shares or contracts listed in the Trade Size column.

I f you donét use protective (money management) st
historical loss. Trade risks are only used with two position sizing methods (fixed fractional
and profit risk) andor calculating Rmultiples

Trade Size

The tradesize field is also not required in every case. If all the trades are for the same

number of shares or contracts, the size can be entered separately on the Analysis Setup

window on the Input Data tab under Default Trade Size. The trade size field i®also n

required if the trade data are entered in terms c
trade data and you want to be able to plot the trades using the actual, historical position sizes,

it will be necessary to include a column for the trade.s

Entry and Exit Dates

When entering entry and exit dates, MSA requires an exit date for each and every trade in
order to use the date data. Entry dates are not required but will be used to determine if two or
more trades occur simultaneously. If youer exit dates without entry dates, MSA will
automatically set the entry dates to the exit dates for computational purposes.

ATR
The average true range field is provided for use with the percent volatility position sizing
met hod. I f yowt hdendnethmloan tobdsse@ot necessary to |

you do provide values for this field, the ATR value should be calculated on the bar prior to
trade entry to avoid the benefit of hindsighihe ATR values should be provided in price
units; i.e., he same units as the entry and exit price. The point value provided on the Setup
screen will be used to convert price units to currency amounts (e.g., dollars).

Currency Conversion

This field is used to convert the price data to a different currencyfidltievalue is

multiplied by the entry price, exit price, stop price, and ATR values. It defaults to a value of
1.0 if not provided. It is not multiplied by the P/L and risk amounts, which are assumed to be
provided in the same currency units as the adcoun

The currency conversion field can be used to provide a pip value for forex trades. Depending
on the currency, the pip value may change from trade to trade. If currency prices are used as
input data, the currency conversion field will act as the pipevevhenthe trading vehicle is

set to. fAStockso

Trade Type

The trade type field will normally be set to fArec
this field is not provided, trades are assumed be
or fiFeedo (ACO or AFOG) or to a valwue of 1, the proc
cost or fee amount. Costs and fees include such items as commissions, trading fees, and

miscellaneous adjustments to account equity. A cost or fee amouduisteld from the

account equity at the date/time specified by the trade exit date/time. Costs/fees are not

subject to position sizing.

If this field issettdi Addi ti ondo or AAOG or the value 2, the prc

interpreted as an addition towithdrawal from equity. Additions are positive P/L values;
withdrawalsare negative P/L values. An addition/withdrawal amount is treated differently
than a cost/fee amount. The returns and drawdowns are adjusted so that an
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addition/withdrawal does not directly alter the performance. For exaiifigiey have a 8%
return at the end of the year, and withdraw half of your profits for the year on Decerfiper 31
the rate of return should still show a 50% return, despite the lower equityhafte

withdrawal. If the withdrawal were entered as a cost/fee, the return would be displayed as
25%, rather than 50% in this example.

ltds also possible to enter an addition or
this, the tradetypeset t o fAPercento or fAPO or the val
interpreted as the percentage of current account equity to add (positive P/L) or withdraw
(negative P/L). For example, if the P/L value5<0 for this trade type, 5% of equity would

be withdrawn at the date specified by the trade exit date.

A schedule of account withdrawalan beenteredbn the Setup window, Account Settings
tab, to wihdraw a set amount percentage of equity at regular intervals (every week,
month, quarter, or yeaVithdrawals are discussed in more detail in the next chapter.

Entry and Ext Times

Normally, thetrade entry and exitmes arepart of the date/time fiekifor entry anaxit
datesIn some cases, as with trade data saved from MultiChbeslate and time are
provided as separate fields. Use thiésles if the time must be a separate fidlidthe dates

and times are combined into date/time fieldsg the Entry Date and Exit Date fields instead.

Getting Data From TradeStation  or MuliCharts

If you use TradeStatioor MultiChartsto run your trading system(s), there aeweral

options for generating the text file of trade data. One method is to use the EasyLanguage
functionWriteTradeswhich can be found in the installation directory of Market System
Analyzer.WriteTrade<collects the data for each trade as the system exeandesrites the
data out to a usespecified text fileThe WriteTrades function is described in more detail in
the next sectiomAnother method is to save the performance report as an Excel (.xIs) file,
open the Excel file, and save the Trades List sheattext (.csv or .txt) file. MSA can

directly importWriteTradediles and textformatted Trades List sheetsastly, you can save
the results as a RINA xrfile.

Getting Data From Other Sources

Many traders record their trade resiits@ spreadsheet. Provided the spreadsheet contains

the required data, as explained above, itods
(either .csv or .txt format). The columns of pertinent trade data can be arranged in any order

in the spradsheet/text file. As shown below, the Trades File Format window allows you to
identify the contents of each column you want MSA to read. Unlabeled columns are ignored.

If your trading software supports the RINA xfofmat for trade restd, you can save or
export your results in that forma@flSA directly reads RINA xml files without the need for
additional formatting specifications.

Reading the Trade Data into MSA

Once the trade data have been compiled in a text file, the data cauhetoeMSA using
the Data Sourcecommand of the Trades merbe Import command of the Trades menu,
or through thédpen command of the File menu

To create a new MSA file based on the file of trade data, the easiest method is Ozetect
from theFile menu. If you select multiple files of trade data at the same tiisewill bring
up the File Creation Options dialog, as shown below.

wi t hdr
ue 3.

only
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File Creation Options - |

How do you want to process the selected files of trade data?

(@ Create a separate market system (.msa) document for each file of trade data

Create a portfolio {\msaport) document consisting of all
created market system files

(7 Combine separate files of trade data into a single market system (.msa)
document

This dialog gives you the option to create one maslstem (.msa) file for each file of trade
data or tacombine the files into a single .msa file. If you select the option to create multiple
.msa files, you can optionally choose to also combine the separate .msa files into a portfolio.
For each newly created .msa file, a trades file will be created baskd name of the file of

trade data. As with all trades files, you can view the name of the file and/or select a new one
using theData Sourcecommand.

If you choose to select the file of trade data ufdaga Sourcedirectly, the Data Source
window is op@ed, as shown below.

Data Source: Setup Trades File |’

Trades File

Trades are stored in and retrieved from:

Use Select Mew File button to select trades file

Select Mew File... ‘ |

| Cancel |

After selecting the text file of tradedick the Save button to read the dédtahe selected file

is not a RINA xmifile, MSA will openthe Trades File Format window, shown beldov,

allow you to specify the format of the selected filee Trades File Format window is also
displayed when importing a text fitdf trades.There are several options available in check
boxes below the data display that control how the data are inttphetthe section labeled
ADelimiters, o check the box or boxes that
are separated. Columns can be separated by commas, spaces, tabs, andéborsemi

Note: If a RINA xml file is seleced as the trades file (i.e., selectedD&a Sourc§, MSA

will prompt you for a different trades file when saving the .msa file if the trades have been
modified or edited. This is because MSA does not write to RINA xml files; it only reads
from them.

descri

k
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1 | Trades File Format == = |

To import a column dick on its heading and select a label. Columns without labels will not be imported.

Preset column format: MNumber fcurrency format:
|General text file ﬂ |Eng|ish (United States), § ﬂ
Line | Select data label: | | | | | -
1 IR | e 1 854.37 -397.38 100
2 r/ 3 BN Exit Date ~ 1 937,35 -397.33 100
3 7/11/...| | |Exit Price 1 54762 -397.38 100
4 7f15/...] | |Stop Price 1 -112,54 -397.38 100
5 7j19/...| | |Long/Short 1 21409 -397.38 100
6 7/24/..| | [Frofitloss | i  463.61 39738 100
7 7/23/... :i':: 7 1 453,85 -397.38 100
8 8/2/2... . 1 543,78 -397.38 100
g 8/6/2... :;#baglelfs kip 1 528.58 -397.38 100
10 8/10/...| | |aTR 2 1 356,19 -397.38 100
11 8/15/.. [ lm eemmms e 1 334.30 -397.38 100
12 8/19/... 1 354.24 -397.33 100
13 8/23/... 1 -186.11 -397.38 100
14 8/28/... 1 433.82 -397.38 100
iC [aTE N ksl cance' 1 cChAC 77 T DO Elalal i
W Skip first ,2_._“— v [T Tab ¥ Comma [ Space | Semicolon

™ Merge lines two at a time

I™ Profitfloss and risk data are |

expressed as percent of equity Ok Cancel ‘

4

To skip over one or more lines at the top of the text file, such as a line of column headings,

check the box |l abeled ASkip first [ ] lines. o CIli
skip. If the data for each trade occupy two lines, check tketne box, A Mer ge | ines two
time. o This wild.l combine each pair of Ilines into
from a TradeStation performance report uses two lines per trade, so this option is required to

properly interpret files of that forma. The final option, AProfit/l oss

expressed as percent of equity, o0 accommodates t he
the profit/loss and trade risk, percentages are used. If this box is checked, the profit/loss and
risk values arénterpreted as percentages of the initial account equity.

The "Preset format" putiown menu at the topft of the Trades File Format window allows

you to set the column headings to match a TradeStation Trades list, a WriteTrades3 file, or a

general tgt file. To clear the column headings, select "None/Clear Format." Regardless of

which preset format you select, you can change the heading of each column of data if

necessary by clicking on each column heading, which opensthe popwi ndow fASel ect dat
label : 0 shown above.

For example, if the third column is the entry price, you would click on the heading for
columnthree,anddoubtel i ck on @A EnNnt r yupRindow. €his idéntifiesthet he pop

third column as containing the entry prices. Asnyoolu you dondét want to i mport
left blank, which you do by selecting the label "No label/Skip." Once all the pertinent

columns of data have been identified, click the Ok button, then click Ok on the Data Source:

Setup Trades File window. The datdlwe read in and plotted in the chart window.

Once data have been read in from a text file, s€lacefrom the File menu to save the

current .msa file. The name of the trades file you selectBaia Sourcewill be stored in

the .msa file, but thedades themselves are stored in the tradedffjy@u have not yet

selected the trades file, you will be prompted to select one or to enter a name for a new one.
If the marketsystem filehas not been previously saygou will be prompted to enter a

namefor the file. The name of the file will be shown in the title bar of the main window.
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After entering trade data for a new market system, go to the Analysis Setup window
(Analysis Setupcommand) to enter the corresponding settings, such as whether the data
represent stocks or futures, the starting account size, margiBeetChapter 14Menu
Commands, Analysis Menu Commands, Setup Command.

WiriteTrades EasylLangua ge Function

The WriteTrade$unction is an EasyLanguagser function- designed to work with
TradeStatiorand MultiCharts- that generates a textdibf trade data in a format that can be
used directly ifMarket System Analyzer (MSA). If you use TradeStatomMultiChartsto
trade your system, you can use the WriteTrdidestion to create a list of trades produced by
the system, provided you have access to the EasyLanguage code for the system.

The WriteTrades function can beuind in the installation directpfor MSA, typically

Program File®Adaptrade Softwai®arket S/stem Analyzer 8 The exact name of the

function and file depends on the version of MSA. As of this writing, the most recent version
is WriteTrades32 (for MSA version 3.2.0), ame file name is WriteTrade2Id. To install

the function, either doubleick on the file or open TradeStation and uselthport/Export
EasyLanguagecommand from the File menbn MultiCharts open the PowerLanguage

editor and select thenport command from the File menu.

To use the WriteTraddanction, all you need to do is insert the following line at the end of
your system:

Value99 = WriteTrade®2(TradeRsk, SopL, StopS, NATR, CurrConv,"filename');

whereTradeRsk is the risk of the trade icurrency units (e.g., dollars$topLis the stop
price for a long tradeStopSis the stop price for a short tradeATR is the periodnumber
of bars)for calculating the average true range (ATR), CurrConv is the currenggision
factor,and 0 f iislthe namend the file to write the data to, including the full path
name. For example, suppose you use a 12 point stop inrttiei 5&P,whichis equivalent
to arisk of $600 percontract L et 6 s thé stop iseatvg to thdemtty, which is at
the close of the most recent bar. Assunyog want to write the data to the file

c:\tradedata.txtyou would write
Value99 = WriteTrade®2(600,C 7 12, C + 1210, 1,"c:\tradedata.txt");

Here, dengthof 10 barshas been entered for NATR, although the ATR will only be used if
percent volatility position sizing is chosen. Since there is no need for currency conversion, a
value of 1 has been entered for CurrConv.

As explained in the previosse ct i on, itds not necessary to have b
and the stop prices, so this could also be written as

Value99 = WriteTradeé32(0,C 71 12, C + 1210, 1,"c:\tradedata.txt");
If you don't use a stop or don't wantuge fixed fractionabr profit risk position sizing
which arethe only position sizing metheéh MSA that requires the trade riskpecify "0"

for thefirst three inputs:

Value99 = WriteTrade32(0, 0, 0,10, 1,"c:\tradedata.txt");



28

Whenselectinga text file created froriVrite Tradesusing theData Sourcecommand select
thepre-set column formaft Wr i t e3Tunctiodomrsthe Trades File Format window. This
will pre-select the columheadings correctly to match the data generated by the function

The return valueariable Value99, can actually be any variable you choose. EasyLanguage
provides predeclared numeric variables Value¥alue99. Most Easyl anguage cagges
the lowernumbered variables, if any, so using Value99 should avoid conflicts in most cases.

To make sure the function works properly, please note the following:

1. The WriteTradegunction should be called as the last line ofrywading system,
outside of all loops and other program statements.

2. If entering a value for the trade risk (first function parameter), the risk value should be
for the same number of shares or contracts as the corresponding trade profit/loss. For
examplejf the 20" trade was for 300 shares, then when WriteTraslealled for the
20" trade, the first input to the function should be the dollar vafutbe riskfor 300
sharesln many cases, it will be easier to enter the stop prite(i 3" parameters)
than the stop amount.

The EasyLanguage code for the WriteTrafleetion contains a comment block at the top of
the code with further details about the function inputs and usage. The code can be viewed in
the EasylLanguage editor in either TradeStation or MultiCharts

Creating Trades from Statistic s

Market System AnalyzgiMSA) includes a statistical trade generator, which can be used to
approximate or recreate a series of trades to match a given trading system or neethod. T
create a series of trade profit/losses based on the statistical propieytes trading system

or method, select théreate Trades from Statisticscommand from the Trades mefithis

can be used as an alternative method to quickly enter a trade history for an existing trading
system odiscretionary trading method. For exampeppose/ou have a history of 30

trades. Rather than importing the trades or entering them manually, you could enter the five
summary statistics described below to recreate the s€hHesalvantages of this appeioh

are (l)youcancreae series of trysudvwast, arndii2atheythesized! ong as
series will contain random characteristicattmay increase the reliabilibf the analysis

results.

TheCreate Trades from Statisticscommand brings up theéreate Trades from Statistics

window, as shown below. Fill in all the fields and indicasing the drogown listwhether

the created trades should replace the existing trades or add to the existing list of trades. If you
decide to replace ¢hexistingt a d e s a n dvanytolose tthemmnndake sure to save the

open file before clicking the Create Trades button.

You can create as many trades as you want, up to available memory limits. For the largest
losingand average losing trade statistics, youusaeither a positive or negative number
with the same result. The program uses a proprietary algorithm to randomly generate the
series of trades so thiaapproximates thepecifiedstatistical propertiesThe more trades

that are generated, the closer the statistics of the generated series will match the input
statistics. A sample size af leastl00 trades isecommendetb generate a representative
series.

For thetrade statisticslgrgest winning, average winninigrgest losing, and average losing
trade, enter the dollar amounts corresponding to the trade size entered in the box next to

ATrade amouWwmtrs exraanpfler,. 8 f you entered 100 shares

box, the trade amounts should be for $8@res.
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Create Trades From Statistics |

Enter trade details and press "Create Trades™

Mumber of trades: | 100 Percent winners: a5 kL
Average win (5): | 500 Average loss (5): | 350
Largest win (5): 1000 Largest loss (5): 750

Apply trades: |RE|:||acE existing ﬂ

Trade amounts are for | 1 contracts per trade

Cancel | Create Trades |

After using this feature to generate a series of trades, you can check how closely the
statistical propertiesf the generated series match the input statistics by selecting the
Performance Resultscommand fromHhe View menu. If the statistics are not sufficiently

close to the statistics you entered, try repeating the process. Because of the random nature of
the process, a second series of trades based on the same inputs will often have slightly
different resultswhich may match the inputs more closely.

After generating the trades, dates can be attached to the trades using the trade editor
(Edit/Add, Trades menu) via the Set Date Range button.

Specifying a Risk Value for All Trades

Market System Analyzer (MSA)laws you to specify a risk value to be assigned to all

trades. If all your trades have the same risk, it's often easier to specify this value once for all
trades rather thaincluding a separate column for trade risk in the text filenjgort. The

Specify Trade Riskscommand of the Trades menu allows you to do this.

Trade Rizks X |

Select Risk

(% Use the largest historical loss:  $976.53

" Use the average historical loss:  £492,01

(" Use the average loss minus ¥ standard deviations.
Average Loss: $492.01
Standard Deviation: $285.72
Number of Standard Deviations, X: ID_

Calculate Risk: £492.01
(" Use the following value: i}

Apply risk to: |a|| trades j

oK | Cancel |

The Specify Trade Riskscommand brings up the Trade Riskimdow, as shown above.
This window offers several options for specifying a risk value to be assigned to existing
trades.The options are as follows:
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1. The largest historical loss. This is the largest loss among the trades currently léaded in

MSA. This option is often used with fixed fractional trading.

The average loss. This is the simple numerical average of all losirg.trad

3. The average loss minus X standard deviations. This subtracts a user specified multiple of
the standard deviation of the losing trades from the average losing trade. Enter a value
for X, the number of standard deviations, then click the Calculate hotmompute the
risk value.

4. A userspecified risk value. This value can be entered as either a positive or negative
number (it has the same effect either way). A typical value would be the size in dollars
of the money management stoged for trading.

n

For the Trade Risk window, the loss and risk amounts are always orshgveror per

contract basis. For exampléthe largest loss in the trade history$500, and this trade

took place with 100 shares, thére largest hisrical loss shown in th&rade Risksvindow

would be $5.00-$500/100 shares is a loss of & shark This also applies to user

specified risk values (i.e., the option AUse the
risk value should be entet®n a peishare basis for stocks or a ypemtract basis for futures.

After specifying the riskvalug choose whether to replace all current risk values or assign the
specified risk value only where risks are currently undefined. The latter optiorfusitise

you have already manually entered risk values for some trades and want to fill in the
remaining risks with the value specified here.

The ixed fractional (fixed riskpnd profit riskposition sizingmethods ar¢he onlyposition
sizing method®f MSA that requires riskalues.The calculation of Rnultiples also requires
risk values.

Note that this command directly modifies the input data. The specified risk values are stored
in the trades file.

Editing Input Data

TheEdit/Add commandof Market System AnalyzgMSA) allows you tomanuallyenter
new trade data into MSA or edit trades that have already been ei@electingthe Edit/Add
command from the Trades menu brings up the Edit/Add Tradetow, as showrbelow.

Thetop part of the windoMists the trades currently in the program.ddita trade, select it

from the list then click the Ediradebuttonor simply doubleclick on the trade you want to

edit This will bring up theeditwindow (Edit/Add Trade) shownbelow. Make your changes

and optionally use the Next or Previous buttons to navigate to other trades in the list. Click the
"Save and Closdjutton when done editing helist of tradesn the Edit/Add Trades window

will beupdatel withthe edited trade

To adda trade usethe Add Tradéuttonbeneath the trades list the Add New button on the
Edit/Add Trade windowAs expl ained in the sreeagi oamo iGatlti eag D
in this chapter, not all data fields are required. For example, if the entry price, exit price, stop

price, and trade direction are entered, the profit/loss and risk amounts are not necessary. The

trade will be added above thaghlightedtrade or above the last trade selected from thdflist.

there isno currentselecton, the trade will be added to the bottom of the list.
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B 7 Edit/Add Trades: MSA Example 3 =
File Edit Help
‘ Trade Symbol Entry Date Entry Price Exit Date Exit Price Stop Price  Profit/Loss Risk. Sige  longfShort ATR ¢ *
I Wi
1 s/m03 5.9 edinada Trade (NI ‘ Er) = -
o |2 1/9/2003 8: == —
3 1/10/2003 8:3/ Trade Mumber: 9 Symbol:
4 1/14/2003 8: :
5 1/15/2003 8¢ =i =
[ 1/15/2003 8: [V]Entry Date/Time: ~ 1/22/2003 ~  8:4%:00 AM = [¥] Exit DateTime: 1/22{2003 * 9:18:00 AM &
7 1/17/2003 8:
3 1/21/2003 8: Entry Price: 512.6000 Exit Price: 512.5000
9 14222003 8¢
Long/Short  |Short Stop Price:  514.9725
10 1/23/2003 8:
1 1/24/2003 8; Trade Values Type of Trade
12 1/27/2003 8; lI
13 1/28/2003 8: Frofit/Loss: 500 @ Regular Trade
14 1/30/2003 8: Risk: 297,25 .
15 1/31/2003 8: ©) CostfFee (1)
16 2/3/2003 8: Trade Size: 1 TR 1 @Y
() Addition/Withdrawal, Amoun
17 2{4/2003 9: Average True Range (ATR): -
18 2(5/2003 8: Wi : i
o o e T E A 1.000000 _) Addition/Withdrawal, % of Equity (P/L)
20 2{7/2003 8:
le 2/10/2003 8; Add New ] [ Save and Close ][ Cancel ] &
< +
- -
Add Trade... Copy Trade... [
=

When entering a new trade, the trade type
explained above undéne description of the Trade Type input data field, trades can also be
entered to represent cost/fees or additions/withdravalenter either of these trade types,
select the corresponding option under Type of Trade and enter thatamthe Profit/Loss

field.

If you want to add a trade to the bottom of the $istoll to the bottom and click in the blank
space below the last trade. This will deselect any trade that may be seldictadg Add
Tradewill then add he new trade tthe bottom of the lisfThe trade being edited or added is
indicated by the Trade Number displayed on the Edit/Add Trade wintloevCopy Trade

button initializes the Edit/Add Trade window with the trade data from the selected trade and
adds it to the bedm of the trade list when you click Finistiou can delet®ne or more trades

by selectinghemfrom the list then clicking the Delefieradebutton below the list. Multiple
tradescan beselected using the Shift and Control keys.

To export the trade data totext filg use thesave to Filecommand on the File menu located
on the Edit/Add Trades window (not the File menu on the main frame window of MSA)
Enter or select a file name to export to then cBelve The filecanbe savedo any of the
following formats: tabdelimited text (.txt), commdelimited text (.csv), unformatted Word
(.doc), or html (.htm).

(AType



Chapter 4

Basic Settings

Overview

Once the trade data are entered MtarketSystem Analyzer (MSA), there are a number of
settings that should be made to properly set up the msykegmdocument These basic
settings include specifying the trade vehicle (stocks or futures), the starting account equity,
margin, point value (forutures), account locale, and position sizing and withdrawal options.
For market systems, these settings are made viaetgp command of the Analysis menu.

The most important basic settings for portfolios are the list of market systems in the portfolio,
the starting account equity, and the account locale. These settings are made (&égpthe
command of the Portfolio menu

Market System Settings

To enterthe basic settings for a markgtstem(.msa)documentselect theSetupcommand of
the Analysis menuThe Analysis Setuprindow has three tabdnput Data Account Settings,
and Options.

Input Data tab
The Input Datdab allows you to control how the input data are interpreted. The Trading

Vehicledropd o wn menu all ows you to choose between fAFut
vehicleis futures, position sizing willbeiner ms of f#AAcontracts. o I f the tr
stocks, position sizing wil!/| be in terms of fshar

and futures is how the margin requiremsrdetermined. For futures, the requiredrgnais a

fixed amount per contract. The margin requirement for stocks, on the other hand, is a fraction

of the purchase price, which is determined from the entry gficer f or ex tr adi ng, ASto
generally the better choice.

If the trading vehiclés futures, the point value for the futures contract can be entered in the

space following APoint Value (futures only):0 The
of a futures position, which is required with several positiomgimethods, such as the

leveragearget method. The point value is multiplied by the price to determine the value of

the position. For example, if the price of amiihi S&P futures contract is 1225.00, the point

value would be $50, andilue of the position would be 50 x 1225 or $61, Fxir. forex

trades, the point value can be set wusing the #dAcur
Chapter 3).
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Analysis Setup ||

Input Data lAccourlt Settings ] Options ]

Trading Vehicle: |Futures = Paint Value futures only, 53 100

“Required when using price data to calculate profit/loss and risk.

Calculate profitloss and risk using: |Prcnf'rtﬂoss and risk data j

‘Where trade size is not specified in input data, use the following value for interpreting
profitloss and.or rigk data:

Default Trade Size: |1 contracts per trade
[ Profit/loss and risk data are expressed as percentages of equity
[v Profitoss data include trading costs {sippage, commissions, fees)

[~ Entry/exit prices include slippage

[+ Automatically reload chart data every 0 hrs |3 min |'| B seC

QK | Cancel | | Help |

The drop down menu next to fACal cdaspesifyowpr of i t/ | os s
the input data are used to determine the profit/loss and risk values when both profit/loss/risk

and price data are available. 1 f the first optior
and risk data themselves are used. Ithec ond opti on, APrices (entry/ ex|
the price data are used to calculate the profit/loss and risk values. The default is

Profit/loss/risk data.

The next entry on this tab is the default trade size. This is used to interpret the psdditib

risk data if the trade size has not been included with the input data. For example, if the
profit/loss amount is $500, and there is no corresponding trade size in the input data, the
default trade size will be used. If the default trade size ishafes, for example, then the
profit/loss value of $500 will be interpreted as $500 per 100 shares or a profit of $5 per share.
This can be used to simplify the data entry when all trades are for the same number of shares
or contracts. In this case, thade size can be entered here, and the trade size field can be
skipped when importing or entering the data. If the trades are specified in terms of entry, exit
and stop prices rather than profit/loss and risk amounts, the default trade size will onlgt be use
when the position sizing is set to fiNone. 0

The first check box in the bottom part of the window can be used to indicate that the
profit/loss and risk data are percentages of the initial account equity rather than dollar
amounts. For example, if a trapgeofit/loss is 1.4% of equity, it could be entered as 1.4 rather
than the equivalent dollar amount. Checking the box would instruct MSA to interpret the
value 1.4 as a percentadjethe trade pofit/loss data already include amount for
commissionsslippageand feescheck the middle box. If this is done, the fees will not be
deducted from the profit/loss amount but will be listed in the reSiltsilarly, if the entry

and exit prices include the slippage, you would check the next box. In this ca&seayiMBot
deduct the amount entered for slippage from the profit/loss results determined from the price
data (if applicable).



34

The last box is used to automatically reload the chart data at specified mteémbas box is
checked, the program will iehd the trade data from the trades file every specified number of
hours, minutes, and seconds. For example, if you entered zero in the first box, 3 in the second
box, and 15 in the last box, MSA would reload the chart data every three minutes and 15
second. This is intended for day traders who have set up their trading software to update the
trades file after each trade. For example, a system written for TradeStation could use the
WriteTrades function included with MSA for this purpose.

Account Settingstab

The Account Settings tab, shown below, allows you to set basic options related to your trading
account, such as the starting account equity value, margin requirearahtsading costs. At

the top of the page/ou can entethe garting account size in currency units (e.g., dollars) and

the maximum allowable number sfiarestontracts The startingaccount size is used begin

the equity curvecalculation This is the amount of money fhetrading account at thetart of

the simulation The starting account size must be greater than zero to generate an equity curve.
The program will automatically calculate the minimum value necessary to cover the

maximum drawdown without position sizing and set the starting equity toahsg oy

default.

Analysis Setup ||

Input Data  Account Settings l Options ]

Starting account size ($): [ Trade size limit: {250 contracts
Account locale: |Eng|ish (United States), £ ﬂ
Futures

Initial margin per contract (3): 1000
Round tum slippage per contract (3): 10
Round tum commission and fees per contract (S): 5

Withdrawals

: {¢ fixed amount
! '
[ Withdraw [0 o every |year -

QK | Cancel | | Help |

The "Trade size limit puts a limit on the number ghares ocontracts generated in

producing the equity curve. The default j§d0,000shares or 5000ontracts. One reason to
change this value would be to set it to the exchangsitign size limit for thdutures

contract being traded. For example, if you're trading a futures contract that has an exchange
mandated position size limit of 500 contracts, you could change this value to 500.

You can also select the locale for yowding account on this tab. The locale determines the
currency unit used for display purposes (dollar, Yen, Euro, etc.) as well as the number format.
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The default value is the locale $etWindows in the control panel under Regional and
Language Options.

Thenext set of entries on this tab is grouped according to whether the trading ighicle

futures or stocks. If the trading vehicle is futures, the initial margin requirgueerbntract,

the round turnlgppage, and the round tunommissionsand feeshouldbee nt er ed. A Round
turno means that the slippage and commi ssion/ fee
than once at the entry and again at the exit.

If the trading vehiclés stocks, the margin requiremesentered as a percentage of the

purchase price of the trade. For example, if the margin is 50%, the equity in the trading

account would need to be at least 50% of the purchase price of the trade. To purchase 100

shares of a $25 stock would require $1250A fimar gi n account o in the U.S.
no less than 50% margin

Margin is related to leverag&he lower the margin requiremettte higher the leverage. The
relationship is as follows: Leverage = I8@rgin. For example, a margin of 50% implies
|l everage of two, or 2:1 (Atwo to oneod). Mar gi n c

For stock trading, the slippage and commission and fees are entered as the amount per side.
This means that the amount is degdctwice from each trade, once at the entry and again at
the exit. The values can be specified as fAper she

Periodic Withdrawals. This option allows you to set up a schedule of regular withdrawals

within the simulatbn that MSA performs. Withdrawals can be specified as a fixed amount

(e.g., $5000) or a percentage of account equity (e.g., 4% of equity). The withdrawals can be

scheduled weekly, monthly, quarterly, or yearly. The actual withdrawal date/time is 1 second

prior to midnight on the last day of the week, month, quarter, or year. Once the settings are

made, withdrawal fitradesodo are added to the trades
withdrawal trades are given the sthenbol APeriod WI
Edit/Add command of the Trades menu. The value of the withdrawal (either amount or

percent of equity) will be shown in the Profit/loss field. The trade type will be shown in the

Edit/ Add Tr adesAdd/sWi tahso efiorh ea viRedtdd f 3Wiva hoa mount
for a percentage withdrawal.

Periodic withdrawal trades cannot be changed via the trade editor. To change or remove the
withdrawals use this tab of thBetupcommand. To add ortame additions or withdrawals,

use the trade editor and set the trade type to one of the Addition/Withdrawal options, as
discussed in Chapter 3, Input Data

Because periodic withdrawadgse implenented as a specific type of trade, they can only be
added to market systems, not portfolios. When a market system with periodic withdrawals is
added to a portfolio, the withdrawals will be automatically included in the portfolio. Periodic
withdrawals spedfied as a percentage of equity will be applied to the portfolio equity.

Options tab

The Options tab, as shown below, contains a number of options for position sizing, Monte
Carlo analysis, dependency analysis and the significancé tesfirst option,"No skipped
trades. Trade a minimum of [] shammitracs/unitsper trade", if checked, means that even if
the account sizis too small to support orgharestontractunit, as determined by the position
sizingmethod the specified minimum number of shares/contracts/wiitde traded
nonetheless. This option can be useful for smaller accounts, where you might choose to
exceed the risk limits imposed by the position sizing method. It is also a way to ferce th
simulation to trade through a drawdown that would otherwise resalposition size ofero.



| Input Data | Account Settings | Options |

Position Sizing Oplions

Mo skipped trades. Trade a minimum of 100 shares  per trade.
[[Trade | 1 shares  per trade until equity reaches 0
Trade inunits of 100 shares

Monte Carlo Analysis
&nalysis samples: 500 (@ Indude all trades in MC analysis.

Confidence level: 95,00 - % () Predict equity curve aver last 30 trades.

Optional MC Analyses
[ calculate probability that account equity will be | o ot lower after |0

trades.

Calculate probability that account equity wil be 100 %% higher after 50 trades,

Dependency Analysis
Perform runs test over a sliding window 30 trades in length.

Significance Test

Mumber of rules andfor restrictions in the trading system or method: | 15

Confidence level:

Risk-free interest rate for Sharpe ratio: 0 %% monthly

[ QK l[ Cancel ] Apply

The second option in this section, "Trgfisharestontractéunitsper trade until equity

reacheg]," means that the program will trade exadtig speified number of
sharegfontractéunits, ignoring the position sizinmethod, until the equity reachtése

specified valueAt that time, the chosen position sizing method will take effect. This option
canbe useful for small futuretsadingaccounts, where typical position sizing methods often
switch from one contract to two after a win then back down to one contract after a loss. To
avoid this kind of "unstable" position sizing, it's sometimes preferable to simply trade a fixed
numter of contracts until the account equity is large enough to take full advantage of a more
formal position sizing method, such as fixed fractional trading.

The next option is to trade in units of a specified number of shares of contracts. This is

particula | y useful for stock trading, where you may w
shares. In this case, you would check the option and enter 100 in the box. The number of

shares for each trade will be a multiple of 100. When this option is checkeel psoameters

and results wild/l be |isted in terms of Aunitso re

The next section of this tab presents options and settings for Monte Carlo anddgsis. T
number of samples used in performing the Monte Carlo calculatambeentered hereThe
default is500 samples. Choosing more than this will provide more accurate results but will
slow down the analysis proportionally to the number of samples; twice as many samples will
take twice as long, for exampMéou can also seleché probability at which the Monte Carlo
results are recorded. The default is 95%. Any value B6fhto 100% can be entered. This is
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the probability that is displayed in thdonte Carlo Result&/indow. Also seeChapter 6,
Monte Carlo AnalysisOverview

You can choose between two types of Monte Carlo analysis. Selecting "Include all trades in
MC analysis" will perform a standard Monte Carlo analysis based on randomizing the trade
order. Following the analysis, the equity curve plot will display four littes current

sequence of trades, the equity curve at the specified confidence level, the equity curve at the
lower confidence level (100 minus the specified confidence), and the equity curve at 50%
confidence.

If you choose "Predict equity curve overtlastrades"”, where N is the number entered in the

edit box, the trades prior to the last N trades will be randomly sampled (with replacement) to
extrapolate the equity curve over the last N trades based on the prior trades. As with the other
option, four guity curves will be displayed, this time over the last N trades: the current
sequence and the curves at high, low, and median confidence. This feature can be used to
detectwhen thetrading strategy is underperforming based on the prior history. In ylartidf

the current sequence is below the predicted curve at high confidence (i.e., the lower curve),
the strategy may be out of sync with the market and may need to be modified {e.g., re
optimized) or abandoned.

There are twmptionalMonte Carloanaly®s that can be performed. The first option

calculates the probability that the account will be X% lower after N trades. For example, X
might be 25, and N might be 10. This would calculate the probability that the account equity
would be 25% lower after thegst 10 trades. Note that this is not the same as a maximum
drawdown of 25% within the first 10 trades but rather the probability that at the end of 10
trades, the equity will be 25% lower.

The second option calculates the probability that the accallftenX% higher after N trades.

For example, you might calculate the probability that the account will be 50% higher after 30
tradesNote that you must have at least N trades in the current sequence to generate results for
these options. In other wordfyou want to know the probability of the account being 50%

higher after 30 trades, for example, you need at least 30 trades in your trade sequence. If your
trade list contains too few trades, you can increase the size of your trade sequence using one
of the methods discuss@dChapter 6Monte Carlo AnalysisOverview

The nextoptionaffects the dependency analysisaddition to performing the dependency
analysis(runs testover all trades in the curres¢quence, the runs test can optionally be
performed over a sliding windowf trades, N trades in length. To add this analysis, check the
box and entethe value for N. Thanalysis will repeat the runs test over a window of trades N
trades in length, moving the window one trade forward each time. For example, if there are
100 trades, and N = 30, the first runs test will be conducted over trad®s The next runs

test will be over trades 231, the third over trades-32, etc.The last runs test will be
performed over trades #1100. The results for each runs tedit be displayed in the
Dependencyab of the Performance Resultthdow. Also seeChapter 9Trade Dependengy
Overview

The next section is wheryou enter the inputs for the statistical significance Eager the

number of rules and/or restrictions imposed by the trading system or method, and select the
confidence limit for the average trade calculati®®e Chapter 10, Significance Testing, for
more information.

Finally, this tab allows you to enter a value for the-figle interest rate used in calculating
the Sharpe ratio. The interest rate is a monthly rate, not an annual rate. See Chapter 12,
Viewing the Results, Performance Results, for the definition of the Sharpe ratio.



38

Portfolio Settings

To enter the basic settings for a portfolio (.msapdwumentselect thesetupcommand of
the Portfolio menuThe Portfolio Setupwindow hastwo tabs,Market Systems and Settings,
described below.

Market Systemstab

Use the Add Market System(s)... butmmthis takto select any number of existimgarket
system(.msa)documenfiles. The selected market systems will be added to the portfolio
market syste can be removed using the Remove Market System(s) button. To open one of
the marketsystem documents comprising the portfolio, either dealitd on the market

system name in the list or use the Open File(s) button.

The check box at the bottom of thabtis used to automaally reload the chart data at

specified interval. If this box is checked, the program will reload the trade data from the

trades files for each market system at every specified number of hours, minutes, and seconds.
For example, ifjou entered 5 in the box for seconds, with zero in the other boxes, MSA

would reload the chart data every five seconds. This is intended for day traders who have set
up their trading software to update the trades file after each trade. For examplema syste
written for TradeStation could use the WriteTrades function included with MSA for this
purpose.

Portfolio Setup X

Market Systems l Settings ]

A portfolio is & collection of market-system (msa) files.
Use the buttons below to add or remove market systems from the list.

PORTFOLIO: MNumber of Maret Systems: 3

| Market System | File Location | Description
1 Bxample1 msa C:\Program Files*Adaptrade Software'Marke... MSA Example 1
Bxample2 msa C:\Program Files“\Adaptrade Software’\Marke... MSA Bxample 2
3  Example3msa C:\Program Files“\Adaptrade Software‘\Marke... MSA Bxample 3

4 14 3

Add Market Systemi)... |

[+ Automatically reload chart data every |I} hirs |D min |5 sEC

QK | Cancel | | Help

Settings tab

The Account Settings tab, shown below, allows you to set basic options related to your trading
account, such as the starting account equatye, and options for Monte Carlo analysis,
dependency analysis and the significance test. At the top of theymagean enter the

gtarting account size in currency units (e.g., dollaFRE startingaccount size is used bzgin
theequity curvecalcuation. This is the amount of money ihetrading account at th&tart of

the simulationThe starting account size must be greater than zero to generate an equity curve.
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You can also select the locale for your trading account on this tab. The loeataides the
currency unit used for display purposes (dollar, Yen, Euro, etc.) as well as the number format.

The next section of this tab presents options and settings for Monte Carlo andlgsis. T
number of samples used in performing the Monte Carlo ledionscan be entered heréhe
default is500 samples. Choosing more than this will provide more accurate results but will
slow down the analysis proportionally to the number of samples; twice as many samples will
take twice as long, for exampMéou canalso selectie probability at which the Monte Carlo
results are recorded. The default is 95%. Any value B6A4to 100% can be entered. This is
the probability that is displayed in thdonte Carlo Resulteindow. Also seeChapter 6,

Monte Carlo AnalysisOverview

| Market Systems | Settings

Account Settings
Starting account size (8):

Account locale: [Englis‘.h (United States), & -

Monte Carlo Analysis
Analysis samples: 500 @ Indude all trades in MC analysis.

Confidence level: 95,00 - % () Predict equity curve over last 30 trades.

COptional MC Analyses

[7] calculate probability that account equity will be | 0 % lower after | O trades.
[ calculate probability that account equity will be | o % higher after | g trades.

Dependency Analysis

[] Perform runs test over a sliding window | 0 trades in length.

Significance Test
Mumber of rules and/or restrictions in the trading system or method: 0

Confidence level:

Risk-free interest rate for Sharpe ratio: 0 %% monthly

o] o) [

You can choose between two types of Monte Carlo analysis. Selecting "Include all trades in
MC analysis" will perform a standard Monte Carlo analysis based on randomizing the trade
order. Following the analysis, the equity curve plot didiplay four lines: the current

sequence of trades, the equity curve at the specified confidence level, the equity curve at the
lower confidence level (100 minus the specified confidence), and the equity curve at 50%
confidence.

If you choose "Predict edfy curve over last N trades”, where N is the number entered in the
edit box, the trades prior to the last N trades will be randomly sampled (with replacement) to
extrapolate the equity curve over the last N trades based on the prior trades. As whibrthe ot
option, four equity curves will be displayed, this time over the last N trades: the current
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sequence and the curves at high, low, and median confidence. This feature can be used to
detect wherthe portfoliois underperforming based on the prior histdryparticular, if the
current sequence is below the predicted curve at high confidence (i.e., the lowerang\a),
more of the strategies in the portfolitay be out of sync with the market and may need to be
modified (e.g., reoptimized) or abandowle

There are twaptionalMonte Carloanalyses that can be performed. The first option
calculates the probability that the account will be X% lower after N trades. For example, X
might be 25, and N might be 10. This would calculate the probability thatctount equity
would be 25% lower after the first 10 trades. Note that this is not the same as a maximum
drawdown of 25% within the first 10 trades but rather the probability that at the end of 10
trades, the equity will be 25% lower.

The second optiooalculates the probability that the account will be X% higher after N trades.
For example, you might calculate the probability that the account will be 50% higher after 30
tradesNote that you must have at least N trades in the current sequence toegersarias for

these options. In other words, if you want to know the probability of the account being 50%
higher after 30 trades, for example, you need at least 30 trades in your trade sequence. If your
trade list contains too few trades, you can incréfaseize of your trade sequence using one

of the methods discuss@dChapter 6Monte Carlo AnalysisOverview

The nextoptionaffects the dependency analysisaddition to performing the dependency
analysis(runs testover all trades in the current sequence, the runs test can optionally be
performed over a sliding windowf trades, N trades in length. To add this analysis, check the
box and entethe value for N. Thanalysis will epeat the runs test over a window of trades N
trades in length, moving the window one trade forward each time. For example, if there are
100 trades, and N = 30, the first runs test will be conducted over trad€s The next runs

test will be over trade2- 31, the third over trades-32, etc. The last runs test will be
performed over trades #11L00. The results for each runs tedit be displayed in the
Dependencyab of the Performance Result;hdow. Also seeChapter 9TradeDependency
Overview

The next section is where you enter the inputs for the statistical significandentestthe

number of rules and/or restrictions imposed by the trading system or method, and select the
confidence limit for the average trade calculati®®e Chapter 10, Significance Testing, for
more information.

Finally, this tab allows you to entewalue for the riskfree interest rate used in calculating
the Sharpe ratio. The interest rate is a monthly rate, not an annual rate. See Chapter 12,
Viewing the Results, Performance Results, for the definition of the Sharpe ratio.



Chapter 5

Position Sizing

Overview

Position sizas the number of shares or contracts bought or sold for a given tryder

position size is too large, string of losses could force you to stop trading. With the-tuilt
leverageof futures, trading too many contracts can even cause you to lose more money than
you have in your account. On the other hand, ifrymsition size isoo small you'll be
underutilizing your account equity, and your performance will suffer. Findingribyger

balance is a part of good money management, and most experts agree that money
management is one of the most critical aspects of trading.

In Market System Analyzer (MSA), the position sizing method for a market system is selected
using thePosition Sizing command of the Analysis menu. For a portfolio, the position sizing
methods for the market systems comprising the portfolio are selected usimgttien

Sizing command on the Portfolio menu. Sekapter 14Menu Commands, for the specifics

of eat Position Sizingcommand.

With eachposition sizingmethod available in MSpexcept for fixedsizeand constant value
position sizingthe number of contracts increases as profits accrue and decreagescstih
drops during a drawdown. Position sizing methods that use this approach are known as
antimartingalamethods. Antimartingale methods take advantage of the positive expectancy of
a winning trading system or method. If you hawve"edge" with your trading (i.e., your

trading method is inherently profitable), you should use an antimartingale method, such as
those listed above. The alternatives, known as martimgatbods, decrease the amount at

risk after a win and increase the amount at risk after a loss. A commonly used example is
"doubling down" after a loss in gambling. Martingale methods are often used by gamblers,
who trade against the house's advantage.

Provided you have a profitable trading method, antimartingedthods are always preferable
over the long run because they're capable of growing your trading account geometrically.
However, it's sometimes possible to lower your rigkdking advantage of patterns of wins
and losses, similar to martingateethodsMSA offers two options for doing this: dependency
rulesand equity curve trading. Both of these methods adjust the position wizileg
maintaining theselectedposition sizing method. While martingale methods are not
recommended, these adjustments to the antimartingale methods can sometimes prove
beneficial.

When a position sizing method is applied in M$i#e equity curve in the main chart uses that
method to accumulate the equity from trade to trade to simulate continuous trading over that
series of trades. This approach is intended for evaluating market systems and position sizing
methods. However, a difent approach is needed for trading on a day to day basis, where it's
necessary to determine the numbesltdresfontracts for the next (upcoming) trade. In MSA
this is referred to as real time position siz{sge Real Time Position Sizing, belowhis

capability is provided with th@rade SizecommandAnalysis mendor market systems;

Portfolio menu for portfolios which is a kind of position sizing calculator. You can use the
Trade Sizecommand to determine tip®sition sizefor the next trade basewh your current
account equity and applying the currently selected position sizing method, parameters, and
related settings.
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Regardless of the position sizing method chosenntimber ohares ocontracts in MSA is
limited by the margin requirementgrovided margin data kkabeen entered on the Analysis
Setup window. This insures that the number of shares or contracts could actually be traded
with a real money account. To turn off this limit, enter a value of zero fduthiees margin

or stock margin perceagie The positbn size is also limited to theate size limit specified on
the Account Settings tab of tenalysis Setupvindow.

When applying position sizing to a portfolio, MSA uses the settings retrieved feom th
marketsystemdocuments unless a setting made via the Portfolio menu overrides a-market
system setting.

For information on applying the position sizing methods of M@#hin TradeStation
strategiesseethe Appendix: Position Sizing Code fdiradeStation

None

The default position sizing method in MSA
Position SizingMethodwindow. In this case, the position size is taken directly from the trade
size field of the input data. If the trade sizas not provided in the input data, the default

trade size entered on the Analysis Setup window is used.

Fixed Size

This is the simplest method of position sizigith this method, you simply choose the

number ofshares ocontrads, and that number is used for each trade. This option is included
because (1) it provides a good baseline for comparison to more sophisticated position sizing
methods, and (2) many traders are comfortable tradiixg@dlot size.

TheMonte Carlo analsisfeature ofMSA can be used to provide a credible prediction of
future performance with a fixggbsitionsize. Suppose, for example, that you only want to
increase the lot size after your account equity has doubled. One of the Monte Carlo options
(available on the Options tab of the Analysis Setup windeN/estimate the probability that

the account equitwill double after, say, 50 trades. You could also useptisition sizing
optimizationfeature with fixedsizeposition sizing to determine the numbersbares or
contracts that maximizes your net profit, for example, subjectitoiteon the maximum
drawdown.

Constant Value

With constant valugosition sizing each position is sized so that it has a specified value, such
as $1000 per trad&his method can be used when you want to allocapeeified amount of
equityto each trade. The constant value method agtermine the number of shares/contracts
corresponding to your specified amourbr example, if you plan to purchase a stock at a
price of $25 and you want to spe$85,000, you wouldrade 35000/25 or 1400 shares. In this
case, the constant value amount is 35@@@h trade will be sized so that the position value is
$35,000.

As with fixed size position sizing, this method does not increase position size based on equity.
The positiorsize will vary only with the price of the instrument being tradhddo note that
this method requires the entry price for each trade.

S

fAiNor
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Fixed Amount of Equity

In this position sizingnethod, you choose the amount of account equity to tradshame,

contraciorunt The amount i s FfAper Qnaptdi danf hahse bfieTer ma dsee lienc
the Options tab of the Analysis Setup windd&wr example, if the diar amount is $5,000

and the trading vehiclis futures you would trade one contract for every $5,000 in the

account. If the account equity is currently $50,000, you would trade 10 contracts on the next

trade.

As another examplesuppose the trading vehidkestocks, the option to trade in units of 100
shares has been selected, and the account equity is $30,000. If the dollar amount of equity is
$6,000 per unit, thepou would trade five units or 500 sharH the position sizecalculated in

this manner is fractional, the number is rounded down to the nearest integer. For example, for
a fixed dollar amount per contract of $4,000 and an account equity of $25,000, the program
would calculate 25,000/4,000 =26, which rounds down to six contracts.

It's important to understand that the calculation forpibsition sizdés performed prior to each

trade using the current value of account equity. For example, if you start with an account size
of $10,000 and there are several winners in a row, you may have, say, $15,000 in the account
after the 18 trade. For the 11trade, the position size calculatinbased on the account

balance of $15,000. As with all position sizimgthods in MSA (except fixesizeand

constant valug the number o$hares ocontracts increases with higher account balances and
decreases as the equity drops during a drawdown.

Percent Volatility

Thepercent volatility method sizes each tradethat thevalue of thevolatility, as represented

by the average true range (ATR), is a specified percentage of account equity. This method is
attributable to Van K. Tharfbee, for example, his bookrade Your Way to Financial

Freedont' 2" ed., McGrawHill, New York,2007, pp. 426.

As an example, considerfaturestrading systemvhere the ATR i§.2 points and the value
of each point is $50rhe ATR values can be calculated omayperiod you choose and are
read in with the trade data using the ATR data input.fdh aspecified volatility
percentage of% and account equity of $20,0G8¢e position sizéor the next trade would be
0.04 x 20000/(50 x 7.2) or 2.22. The resul? isontracts for the next trade.

TradeStation users can use the WriteTrades function, discussed in the previous chapter, to
write out the ATR value corresponding to each trade

Kelly Formula

The Kelly formulais a specialized form of fixed fractional position sizing, described below,
which uses an approximate formiilghe Kelly formulai' to determine the fixed fraction that
maximizes the equity growth rate. Fixed fractional position sizing risks a spec#etbh of
account equity on each trade. The Kelly formula specifies a particular value of the fixed
fraction. Thish Ke | | y isfgiven aylthe éollowing equation:

Fk = (WL + 1) * Pwi 1)WL

whereWL is the ratio of the average winning trade todkerage losing trade amv is the
probability of a winning trade.
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For example, if the average winning trade is $300, the average losing trade is $400, and the
percentage of winning trades is 65%, the Kelly f value would be ((0.75 + 1)i*158.75 or
0.183. This means that 18.3% of the accoumild be risked on each trade.

To determine the position size, the trade risk is assumed to be equal to the largest historical
loss. For example, if the largest loss experienced by the system in question2@&stféiing

one contract, and the account equity was $35,000, then 18.3% of $35,000 is $6,405. This is
the amount to risk on the trade according to the Kelly formiligh a trade risk of $1,200,

this means we can trade 6405/1200 cpbtracts.

MSA automatically calculates the Kelly f value for the current sequence of trades. The value
is displayed in the Position Sizing window in the Parametecionwhen the Kelly formula
is selected from the list of position sizing methods.

Please note the following:

1. The Kelly formulais approximate in that it assumes all wins are the same size and all
losses are the same siZée optimal fmethod described below, removes this
assumption.

2. The formula does not take equity drawdowns into account and may produce very large
drawdowns in equityin many cases, the position size will be limited by margin
requirementsvhen using the Kelly formula

3. The Kelly formulais not generally considered to be a practical or viable method of
position sizing and is only included for comparigorother methods and for educational
purposes.

Fixed Fractional

The idea behind fixed fractional position sizisghat the number athares ocontractss

basedon the risk of the trade. Fixed fractional position sizing is also known as fixed risk
position sizing because it risks the same percentage or fraction of account equity on each
trade. For example, you might risk 2% of your account equity on each tradd.fRictional
position sizing has been written about extensively by Ralph Vince. See, for example, his book
"Portfolio Management Formulas," John Wiley & Sons, New York, 1990.

The risk of a trade is defined as the dollar amount that the trade woulaelosentract/share
if it were a loss. Commonly, the trade riskaken as the size of the money management stop

applied, if any, to each trade. I f your system dc

stops, thetraderisk can be taken as the largest historical fmscontract/shard@ his was the
approach Vince adopted in his book Portfolio Management Formulas.

As an example, consider a stock trading system that uses a 2 point stop. It might erater long
a price of 48 with a sell stop at 46, for example. The risk per skl be$2. With a fixed
fraction of 5% and account equity of $20,000, fixed fractional position sizing would risk 0.05
* 20000 or $1,000 on the next trade. Since the risk per &2 this means 1000/2 or 500
sharesvould be purchased.

Fixed fractional position sizing is often used with leveraged instruments, such as fufuees. It
one of the only position sizing methods that directly incorporates the trade risk (also see the
Prdit Risk method)

Optimal f
Like the Kelly formula optimal fposition sizing is a specialized form afdd fractional
(fixed risk) position sizingOptimal f position sizing uses the fixed fraction that maximizes
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thegeometricrate ofequity growth This method was developed by Ralph Vince (see

reference in previous section) as a more accurate version of the Kelly fotmidatunately,

optimal f hasmany of the same drawbacks as the Kelly formula. Nartiedyoptimal f value

often results in drawdowns that are too large for rirasiersto tolerate As with the Kelly

formula, the position size based bpmarginhe opti mal
requirements

The optimal fvalue is calculated according to an iterative procedure that maximizes the
geometric growth rate for the current sequence of trades. MSA performs this calculation
automaically and displays the resulting optimal f value on the Position Sizing window under
Parameters when the Optimal f method is seledtkd.calculation for the position size is the
same as for the Kelly formulsxcept that the optimédlvalue is used in place of the Kelly f
value. The trade risk is taken as the largest historicaplsshare/contract

As with the Kelly formulaoptimal fposition sizing is included primarily for educational
purposes. As a practical alternative to optimal f, consider wkagptimization featuref
MSA with fixed fractional position sizindSelect rate of return as the optimizatjparameter
to maximize, anadheck the box for applying a limit the maximum allowable drawdown.
Optimize using Monte Carlo analydis find a much smaller and therefore less risky fixed
fraction than optimal f.

Profit Risk Method

The profit risk methods similar to fixed fractional position sizing. In fixed fractional position
sizing, the dollar amount risked on a trade is a percentage of the current account equity. In the
profit risk method, the dollar amount risked on a trade is a percentage tdrtiregsaccount

equity plus a percentage of the total closed trade profit. Once the risk amount is determined,
the number of shares or contracts is calculated the same way as in fixed fractional trading;
namely, the amount to be risked is divided by thderrisk per share/contract.

As an example, consider a futures trade where the risk of the upcoming trade is $300 per
contract. This amount might correspond to the size of the money management stop that will be
used during the trade or it might be thaykst loss per contract that the trading method has

ever produced. Now suppose that the trading account started with a balance of $25,000 and is
currently at a value 0f45,000 (a total closed trade profit ®%000). The percentages for the

profit risk mehod might be 2% of initial equity and 5% of profits. This means that the total
amount to risk on the trade would be 0x025000 + 0.05 20000 or$1,500. Since the trade

risk is $300 per contract, the number of contracts to trade is 1500/300 or 5 tsontrac

Compared to fixed fractional position sizing, the profit risk method is sometimes more
convenient because it separates the account equity into initial equity and closed trade profit.
The percentage applied to the initial equity provides a baselisbedéposition sizing
independent of trading profits. Note that if both percentages are the same, the profit risk
method will produce the same result as the fixed fractional method.

If the optimization feature of Market System Analyzer is used thilprofit risk method
only the parametdor the percentage of profitsill be optimized. Thegparameter for the
percentage of the initial equity will henchangedy the optimization.

Fixed Ratio

In fixed ratioposition sizing the key parameter is thedta. This is the amount of profit per
share¢ontractunit to increase the number sfiarestontractéunitsby one. A delta of $3,000,
for example, means that if you're currently trading one contractwgold need to increase

f



46

your account equity by $3,000 to start trading two contracts. Once you get to two contracts,
you would need an additional profit of $6,000 to start trading three contracts. At three
contracts, you would need an additional profit of $9,00&aa trading four contracts, and so
on.

Fixed ratioposition sizingwas developed by Ryan Jones in his book "The Trading Game,"
John Wiley & Sons, New York, 1999. Based on an equation presented by Jopessitiée
to derive the following equation for the number of contracts in fixed patiition sizing:

N=05*[((2*NOi 1)"2 + 8 * P/delta)"0.5 + 1]

whereN is theposition sizeNO is the starting position siz®,is the total closed trade profit,
anddelta is the parameter discussed above. The carat sy®jo@presents exponentiation;

that is, the quantity in parentheses is raised to the powel | owi ng t he car at
squar ed;square @ab5 ).ix® A

A few points are worth noting. The profR, is the accumulated profit over all trades leading
up to the one for which you want to calculate the numbshafefontractfunits

Consequently, thposition sizdor the first trade is alwayN0 because qu always start with

zero profits P = 0). The account equity is not a factor in this equation. Changing the starting
account sizgfor example, will not change the nhumbersbfrestontractéunits, provided

there is enough equity to avoid dropping below zero.

The trade risks also not a factor in this equation. If trade risks are defined for the current
sequence of trades, they will be ignored when fixed pdgition sizings in effect. All that

matters is the accumulated profit and the delta. The delta determines how quickly the
sharestontractunitsare added or subtractddf t he fAtrade i n unitso
will be theprofit per unit to increase the number of units by one. For stock trading, without

the tradein-units option, the delta will be the profit per share to increase the number of shares
by one.

Note that the equation above is applicable only to the w&ere a single delta is used for

both increasing and decreasing the number of shares/conii&Asallows youto decrease at

a different rate. This is accomplished by specifying a delta fraction for decreasing. The delta
fraction is multiplied by the dginal delta to determine the delta for decreasing the position
size. The delta fraction is set to the value 1.0 by default, which implies the two deltas will be
the same.

If a delta fraction less than 1.0 is entered, the levels of increase and dedlidaselaser

together, which will cause the position size to decrease more frequently in drawdowns as the
equity drops. This will provide more protection from drawdowns but less ability to recover. If
a delta fraction greater than 1.0 is entered, thd Evdecrease will be farther from the level

of increase, so the position size will not drop as quickly or change as often during a
drawdown. This will provide less protection during drawdowns but make is easier to recover.

Note that if the optimizatiorefiture oMSA is used withfixed ratio position sizing, only the
delta parametewill be optimized. Thelelta fraction will baunchangedby the optimization.

Generalized Ratio

As the name suggests, generalized natisition sizings a generalized version of fixed ratio
position sizing. Generalized ragmsition sizinguses an additional parametethe exponent

T to alter the characteristics of the fixed ratio equation. Generalized ratio position sizing is
unique toMSA.

(xn™~2 i
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The number osharestontractéunitsin generalized ratiposition sizing is given by the
following equation:

N = 0.5 * [(1 + 8 * P/delta)’m + 1]

whereN is the number oharestontractéunits P is the total closed trade profit is the
exponent, which must be greater than or equal tq zeadelta is as described for the fixed
ratio method.The carat symtl () represents exponentiation; that is, the quantity in
parentheses is raised to the powemof

With an exponent of %2, the generalized ratiethod is the same as the fixed ratiethod

with an initial po&ion size of oneWith exponent values less than Y2 flusition size

increases more slowly with increasing profits than with the fixed ratio method. With
exponents greater than %, fhesition sizancreases more quickly than with the fixed ratio
method.An exponent value of one provides the same proportionality as the fixed fractional
method. An exponent value of zero gives share¢ontractunit for each trade.

The number of shares/contracts/units always starts at one with generalized ratio position

sizing. This can be seen in the equation above. If the pRyfi§ zeroN is equal to 1. For this

reason, generalized ratio position sizing is more suitable for smaller accounts. Also, for stock
trading, the fAtrade i n bhatthetindial numipet df dhares with o u | d
be equal to one unit. If the unit size is 100 shares, for example, the generalized ratio method

will start with 100 shares.

Note that if the optimization feature BfSA is used with generalized rafmsition sizing,
only the delta parameteiill be optimized. The exponent;, will be unchangedy the
optimization.

Margin Target

Margin target position sizing sathe size of each position so thlaé choserpercentage of
account equity wilbe allocatedo margin.For example, if you choose a margin target of

30%, then 30% of the account equity will be allocated to margin. For futures trading, the
trading margin is specified on a pawntract basis. The margin requiremfarttrading one
contract of the Enini S&P futuresmightbe $4,000, for example. For an account equity value
of $30,000, a 30% margin target would mean that 0.3 x 30,000 or $9,000 would be allocated
to margin. With a margin requirement of $4,000, the number of contracts would be 9000/4000
or 2 contracts (roundedown from 2.25). In other words, a position size of two contracts
requires a margin amount ($8,000) that is as close to 30% of equity as possible without
exceeding that target.

For stock trading, the margin requirementalailated as a percentage of fhachase price

of the position. If the margin requirement is 100% (no leveragel need to pay the full

amount of the trade. For example, a stock trade that enters at a price of $23 would require $23
per shae. However, a typical retail margin account in the US can be margined up to 50%,
which mean that the margin requirement for a $23 stock would be only $11.5 per share. If the
margin target is, say, 40%, and the account equity is $25,000, then $10,0@Dk=houl

allocated to margin (i.e., 0.4 x 25000). For a $23 stock and a margin requirement of 50%, you
would trade 10000/11.5 or 869 shares. In other words, 869 shares would require margin of
about $10,000, which is 40% of the account equity of $25,000.

be
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If the margin is undefined or the entry price is undefined for stocks, the position size for the
margin target method will default to the maximum allowable position size, as defined on the
Account Settings tab of the Analysis Setup window.

Leverage Target

Theleveragedarget position sizing method sets the position size so that the leverage of the
resulting position matches the selected target. Leverage is defined as the ratio of the value of
the position to the account equity. For exampl&Pd0 shares of a $30 stock are purchased

with a $25,000 account, the leverage would be $30,000/$25,000 or 1.2. Leverages greater than
1.0 imply margin percentages less than 100%. A margin percentage of 50%, for example, is
equivalent totea lléveradge:dv)2 FmM2 stocks, t
minimum margin requiremein percent and the maximum allowable leverage is provided on

the Account Settings tab of the Analysis Setup window.

This method requires thaey price and, for futures, the point value (defined on the Input
Datatab of the Analysis Setup window). If the entry prices have not been defined or the point
value for futures has not been entered, the position size will be zero.

Percent of Equity

This method is intended primarily for stocks. The number of shares is chosen so that the value
of the position is equal to the selected percent of account equity. For example, if the percent of
equity is 40%, the position size will have @we equal to 40% of the account equity. If the
account equity is $30,000, the position would have a value of 0.4 x 30000 or $12,000. If the
share price is $25, the position size would be 12000/25 or 480 shares. In other words, a
position size of 480 shasat $25 per share has a value of $12,000, which is 40% of the equity
value of $30,000.

As with the leveragéarget method, this method requires the entry price and, for futures, the
point value. If the required data are not available gbsition size will be zero.

Max Drawdown Method

This method was devised by legendary tradery Williams and described tris bookfi T h e
Definitive Guide to Futures Trading, Vol ume
6. The basic idea is tmake sure you have enough equity in your account to weather the
worstcase drawdown. At a minimum, you would need enough equity to cover the size of the
worstcase drawdown plus the margin requiremé&ot futures trading, this @ans that in

order to trade one contract, you would need at least theameact margin requirement plus

the worstcase, oneontract drawdown. Larry Williams recommended taking 150% of the
worstcase drawdown plus margin for the first contract.

Each sibsequentontractis added when the equity increases by 150% of the veaiss
drawdown. Thisnsures that you always have enough equity to avoid losing everything even
if the worstcase drawdown repeats itself. In fact, even if the drawdown is 150% of th
historical worstcasevalueand it happens at the most inopportune t{mleich is immediately
after adding a new contractjou would still be left with enough equity to cover the margin

for one contractln MSA, the percentage of maximum drawdown, sach Wi | | i amé6 s
recommended value of 150% sielected by thaser.You can set this percentage to any
positive value.

Although originally devised for futures trading, this method works equally well for sticks.
the entry price for a stock trade is notitatale or the margin has not been specified, the
required equity for the first share/contract/unit will be zero. In the unlikely case that the

r el
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historical sequence of trades has zero drawdown, the position size will default to the
maximum allowable valuspecified on the Account Settings tab of the Analysis Setup
window.

Maximum Possible

This method sets the position size to the maximum possible number of shares or contracts
based on margin requirements | n ot h elrtradeas many ¢ontracts wréshares as you
can afford.

Forexample, consider a futures trade where the margin requiréonente contract is $3000.
For a $25,000 account, the maximum possible number of contracts is 25000/3@p or e
contractsFor a stock trade with an entry price of $14, a margin requirement of 50% and an
account size of $35,000, the maximum possible number of shares would be 5000 shares
(35000/(0.5 x 14)).

If the margin or the entry price if trading stocksas not been defined, this method defaults to
the maximum allowable position size specified on the Account Settings tab of the Analysis
Setup window.

Equity Curve Crossovers

MSA includes an equity crossovimature that allows you to modifiie position sizindpased

on crossovers of a moving averagfehe equity curveTheequity curve crossover rulese
available on the Equity Curve Crossovers tab of the Position Sizing windolgws below

for amarketsystemdocumentThe same rul es can be applied
using the same command from the Portfolio menu. For a portfolio, you can optionally
deactivate any equity curve crossover rules active in individual mayk&m files.

Position Sizing ||
Position Sizing Method ~ Equity Curve Crossovers l
Select Crossover Method...
i . * above ) i '
I Stop trading when equity crosses C bel maving average; resume trading on
crogsover in opposite direction. .
i
¥ Increase posttion size |25 % when equity crosses l,: Eblove maving average.
low
i i : (* below .
Iv Decrease position size |20 % when equity crosses moving average.
" above
Options
Length of moving average of equity curve:  [100 trades
Type of moving average: | Simple - [¥ Show moving average on chart
Exponertial
Weighted
TRIX
| 0K | Cancel | Help

The basic idea is to either trade more or festeres ocontracts when the equity curve

crosses above or below its moving averageeerulesfor implementing this aravaiable

The firstrule, "Stop trading when equity crosses above/below moving average; resume trading
on crossover in opposite direction" is the most basic and commonly used methodulgthis

is selected, you must choose either "above" or "below" to indicate whether toastiog t

t
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when equity crosses above or below the moving average. Choose "below" if your system or
method tends to produce streaks of wins and losses, so that when it starts to lose, it's best to
stop trading until it starts winning again. Choose "above" ufr\gystem or method tends to
"revert to the mean"; i.e., after several wins, it starts to lose, andeisa. Note that the
dependency analysisin be used to determine if your system has either of these tendencies
with statigical significance. If the firstule is chosen, the other twalesaredeactivated

The second and thirdilesproduce a more subtle change in position sifirag the first one.
Whereas the firgtule starts and stops trading arossoversf equity with the moving

averagethe second and thimlesreduce or increase the positiszeon moving average
crossovers. Selecting the secont will increase the positiosizefor the currently selected
methodby X% when the equity crosses above/below the moving average. Selecting the third
rule will decrease the positiasizeby Y% when the equity crosses above/below the moving
average. The second and thiadescan be selected together or one or the othebea

selected alone. The increase or decrease in the pasitein relative to theurrent value of
position size

If both rulesare selected together, make sure that ifrofeuses "above", the other uses
"below." For example, the secongle might be to increase the positisize50% when equity
crosses above the moving averagkee thirdrule might be to decrease the positgineby

30% when equity crosses below the moving average. In this case, the paiagittar50%
higher or 30% lower than th®selinevalue Alternatively, you can alter thgositionsizeon
crossovers in one direction but not the other by selecting only one of the second and third
rules For example, if yownly select the secondle with a percentage value of 40% and
select "above," then theositionsizewill be 40% higher on crossovers above the moving
average and will return to theaselinevalueon crossovers below the moving average.

Undeption® on the Equity,yGucanemrter @elengttsobtireanowng t a b
averageof the equity curvand the type of moving average. The lerigtthe number of

trades used to calculate the moving aver®f@A has four optional moving average types:

simple, exponendil, weighted, and TRIX (triple exponentiallhere is also an option to show

the moving average on the chart. Taegthentry and the option to show the moving average
arealso availabléhroughthe Format Chart command.

Real Time Posttion Sizing

Real time position sizing refers to calculating the size of a trading position (i.e., the number of
shares of stochr contractof futureg prior to placing a trade. This is in contrast to the

position sizing calculations performed dursigiulations or backesting of a trading system

or method, such as the calculations performed by MS#onstructing the equity curve for the
chart window. MSA provides thErade Sizecommand of the Analysis menu to enable real

time position sizindor individual market systems and the same command on the Portfolio
menu for reatime position sizing of portfolias

The Trade Sizevindow for market systems shown below.
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Trade Size (|
Enter values for...
Current account equity (S): 45000
Trade risk per contract (S): 1875.5

Current Settings

Position Sizing Method: Fixed Risk
Dependency Rules: Mone
Equity Crossover Rules: None

Trade at least 1 contracts per trade

Results

Position size for next trade: | 3 contracts
Trade costfrequired margin: | §13,875.00

Calculate

Close

To begin enter the current value of your account equity in the first bdedd fractional

(fixed risk) or the profit riskposition sizing method has been chosen, enter the trade risk in the

secondboxl f t he fAtrade in unitsodo option has been sel e
unit; e.g., the risk per 100 shares. Aplained previously, the trade risk is the dollar amount

the trade would losper share/contradftit were a loss. This is most often determined from

the placement of a money management stop order or from the size of the largest historical

loss. If requied by the selected position sizing method, enter the market price or expected

entry price of the trading vehiclnd the average true range (ATdR) the bar prior to entry.

Once these data have been entered,i ¢ k t h e utforCimthedReduls seetiam pless
the Enter key on your keyboarthe number o§hares ocontractsand the required margin

will be displayedYou can enter different values for the account equity and trade risk (if
applicable) to recalculate tmesuts. Click Closeto close the window when finished.

The calculatios areperformed using the position sizing method, parameters, and settings
currently in effect. These settings include the options on the Analysis &sl@osition
Sizingwindows including the equity curve crossover rules well as thdependency rules.

The calculation is performed as if the trade in question was the next trade in the current
sequence. That is, the trade for whichphbsition sizds calculated is assumed to be theléra
that immediately follows the last trade in the current sequence. If, for example, the negative
dependency rule has been seleetédkip the next trade after a win, take the next trade after a
loss"-- and the last trade in the current sequence imaWwade Size will calculate zero
sharegdfontracts for the next trade. The calculation may also praalmemposition sizef the
equity curve crossover rule is in effect (depending on the selected rule and the equity curve) or
if the entered value of edy is so low that th@osition sizerounds down to zero from a

fraction.

Trade Size can also be used as a sédnde position sizing calculator. In this mode, simply
run MSA without opening ansa file or entering any data into the program. With na dat
the program, select your position sizing method and opfions the Analysis menthen
press F11 (or sele@rade Sizefrom the Analysis menu) to open the Trade Svaedow.
Entert he data and aséxplankgdafio@al cul at e, 0



52

In most caseshe best way to use this feature is to maintaimsa file containing an uo-

date list of the trades from the system or method of interest. Use MSA to analyze the trades
and optimizeheposition sizing method, preferably limitirige analysis to a raregof trades

and saving the rest for cof-sample testing. Select any other rules, such as dependency rules
or equity crossover rules, and verifye analysis with oubf-sample testing and Monte Carlo
analysis. At this point, assuming the last trade éndinrrent sequence is the most recent trade
from your system or method, you can inrade Sizewith the optimized position sizing
parameters and rules to calculate the numbshaffes ocontracts for the next trade. Enter

each new trade into MSA to makare any selected dependency or equity crossover rules
reflect the actual trade history. Keeping the list of trade®wate also enables you to re
optimize as frequently as after each trade if desired. You should maintain a sapsadite

for each market system you follow with the programorder tostore all your analysis

settings.

The Trade Size command for portfolios is shown below.

Trade Size (Portfolio) (|
Current Equity (8): | 25000 Market System Trade Risk | ATR Size | Cost/Margin
1 Examplel.msa $397.38 MA 100 shr £0.00
Eleg it iadess 2 Example2.msa $1,875.50 WA 1con $4,625.00
Market System (M5): 2 3 Example3.msa £315.00 NA 3 con £3,000,00
[ Mo new entry; exdude MS BoenisdetEast LRI
[ Open trade. Positon size: | 0 TOTAL COST/MARGIN: £7,625.00
Trade Risk:
* Risk Value: 1875.5
(S per contract)
" Stop Price: ]
il
il
4 L} b

<- Previous M5 | Mext Ms -= |

Exit

To use this command, enter the current value of your account equity in the space provided.
Then enter the dafar each market system in the boxes on theHafid side of the window.

Use the Next MS button to move to the next market system until the data have been entered
for each mar ket system. Finally, cli ek
displayed in thdist above the calculate buttofihe results include the name and number of
the market system, the trade risk per share/contract/unit if applicable, the calculated position
size for the next trade, and the margin or cost for the indigaisition size. The total margin

or cost for the portfolio is also shown.
futureswhi | e ficost o i s used with stocks. Thi s
margin deposit, whereas stockstarg pi cal ly bought or sol d

| Calculate Position Sizes |

Most of the required data, such as the trade risk and the entry price, are the same as described
portfolio
i t

above for the Trade Size command for market systemHo we ver , f or
necessarytaccount for any open positions.
Posi t i o rereisan eperopositién fot thearket system, the size of the position
should be entered here. If no entry is expected for the market system, itevariuaked from
the calculations by checking the box fANoO
equity is allocated to this market system when determithieagposition sizeor the other
market systems.

Thi s
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Chapter 6

Monte Carlo Anal ysis

Overview

Monte Carlo analysis a computational techniqdier assessing the impact of random

variation in asimulationmodel's parametertn Monte Carlaanalysis, the random variables of

a model are represented by statistical distributions, which are randomly sampled to produce
the model's output. The output is therefore also a statistical distribGoomared to

simulation methods thaton't include radom sampling, the Monte Carlo methaften

produces moresefulresults, whichtend to bemore conservative araftenmore accurate

when used as predictions.

In Market System Analyzer (MSA), the trade distribution, as represented by the list of trades,
is sampled to generate a trade sequence. Each such sequence is analyzed, and the results are
sorted to determine the probability of each result. In this way, a probability or confidence
levelis assigned to each result. Without M®@arlo analysis, the standard approach for
calculating the historical rate of return, for example, would be to analyze the current sequence
of trades using, say, fixed fractional position sizing. It might be found that the rate of return
over the sequenceas 114%. With Monte Carlo analysis, on the other hand, hundreds or
thousands of different sequences of trades are analyzed, and the rate of estalueted at a
specified probabilityFor example, the rate of return as determined by Monte Carlosanaly

might be 83% with 95% confidence. This means that of all the thousands of sequences
considered, 95% had rates of return greater than or equal to 83%.

The Monte Carlo analysfer a market systerim MSA is performed when thdonte Carlo
Analysis commaudl is selected from the Analysis meiar portfolios, the same command is
available on the Portfolio mentihe analysis is performed on the current sequence of trades
using the number of samplestered in th®©ptionstab of the Analysis Sap window (or
Settings tab of the Portfolio Setup window for portfolidg)this context, "sample" means a
randomly selected sequence of trades. The defae@lisamples, which means that the
Monte Carlo results will be based 680 random trade sequess. The results in thdonte

Carlo Resultsvindow will be displayed at the confidence leselected othe Analysis Setup
(Portfolio Setup for portfoliosyvindow.

Note: In MSA version 3.5 and above, the Monte Carlo analyses for both market systems and
portfolios use parallel processing algorithms that are designed to fully utilize all cores of a
multi-core computer to maximize processing speed.

There are two types of dhte Carlo analyses available in MSA. As shown on Analysis Setup,
the options are "Include all trades in MC analysis" and "Predict equity curve over last N
trades".

Including All Trades in the Monte Carlo Analysis

If this option is selected, each sequeatwades analyzed during the Monte Carlo analysis
will consist of a random sampling of the same trades as in the current sequence, with each
trade included once. This method of sampling the trade distribution is knawndsn

selection without replaceemt Another possible sampling methodamdom selection with
replacementlf this method were used, trades would be selected at random from the original
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list of trades without regard to whether or not the trade had already been selected. In selection
with replacement, a trade could occur more than once in the new sequence.

The benefit of selection without replacement is that it exactly duplicates the probability
distributionof the input sequence, whereas selection végiacement may not. The drawback

to selection without replacement is that the randomly sampled sequences are limited to the
number of trades in the input sequence. If you have a short sequence of trades (say, less than
30 trades), this may limit the accuayeof certain calculations, such as the drawdown.

Fortunately, the data manipulation features of MSA provide a way to avoid this problem.

If you have a small samptd trades to analyze, it's recommended that you increase the size of
your trade list using one of two methods:
1. Importthe list of trades multiple times, appending the imported trades to the existing ones
each time. When the list of trades is long enough, such as 100 tautdEmizethe
sequence several times before performing your analysis. If you entered the trades
manually rather than through the impooimmandexportthe trades you entered to create
a file that can then be imported back in.
2. Use the statisticgiropertiesof your small sampleas given in th®erformancdresults
window, to create a larger series of trademgthe Create Trades From Statistics
command.

The first method is similar to random sefion with replacementith the added benefit that

the final list of trades will have the same statistical propeaiebe original list. The second

method introduces more randorseénto the trade sequence, which may be preferable given

that trades encountered in the future will likely be different than those of the original

sequence. Either of these methods will provide you with a sequence of trades that is as long as
needed to geerate meaningful results.

When performing the Monte Carlo analysis for a portfolio, MSA randomizes the trade
sequence for each market system separately before combining the trade sequences into the
portfolio equity curve. This means that any correlatiogtsveen market systems will be lost
during the Monte Carlo analysis. If your analysis or position sizing settings depend on the
correlations between market systems, a portfolio Monte Carlo analysis may not generate
meaningful results. On the other hang removing the correlations, a more conservative

result may be generated.

In addition to displaying summary results in the Monte Carlo Results window, the equity
curve display will be changed following the Monte Carlo analysis so that it displays
probabilty bandsresulting from the analysis. The "Current Sequenitefppdown menu in the
menu bamill changeto "Monte Carlo", and four equity curvesll be displayed, as shown
below.

The thicker curve in the figure below is the equity curve for the current sequence of trades.
This curve can be changed using the Randomize/Restore commands just likkavhen
"Current Sequence" option is selected in the menu bar. The upper and lowsriguhesplot
are the lower and higher confidence bands, respectively, for the Monte Carlo analysis. For
example, if the confidence level for Monte Carlo analysis is 95%, the lower band will be at
95% confidence, and the upper band will be at 5% confideércel00% 95%). The middle
curve represents the results at 50% confidence.
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& MSA - Pmﬂhlio&amp\e.msﬂh _ e S
i File View Portfolio Window Help
12N e B e e EE m AR e
i Monte Carlo T PlotbyTrade |7 | Logarithmic |7 Trades 1 7/ 6/2001 [E= o 1334 7/ 22008 [~ Recalculate
PortfolioExample.msaport xr Examplel.msa r Example2.msa r Example3.msa ] w || Performance Summary %
Portfolio Example Copyright 2004-2013 Adaptrade Software || = PortfolioExample msaport -
200,007,000 1 e Portfolio) Starting Equity:  $10.000.00
100,007,000 Equity High:
Equity Low
Net Profit
Final Equity: i
I Retum on Stari... Ll
Number of Trad...
Percert Profita. .
Max Postion 5i... 583,
Largest Win: E
= Ave Win:
E Max Consec Wi... 16
| Eb Largest Loss
i w Ave Loss
l Max Consec Lo... 7
Win - Loss Ratio:  1.319
| Ave Trade:
: Aye Trade (%)
H Mz Drawdown:
Max Drawdown... 32.21%
i 5.00% Confidence Profit Factor: ]
I 50.00% Ccnjden:e Retum - Drawd... 35450
95.00% Confidence PRI, n nrac T
II 7,000 Current Sequence
[l 500 1,000

Trade

For Help, press FL
—

All three curves are calculated trabigtrade. For example, the equity value at 95%
confidence for trade 100 is the equity valoeer than95% of the Monte Carlo iteratnsfor

that tradei.e., 95% of the Monte Carlo iterations had an equity viduéhat tradehigher

than the plotted valuén general, increasing the confidence level will increase the width of
thechannel- the distance between the upper and lowedba8etting the confidence level to
100%impliesthat all equity curves generated from the Monte Carlo analysis fell between the
two bands. The curve at 50% confidence represents theliyaii@de median value of the

Monte Carlo iterationsThe display ca be changed back to the normal equity curve plot by
changing the droplown menu from "Monte Carlo" tiCurrent Sequence".

Predicting the Equity Curve Over the Last N Trades

If this option is selected, the Monte Carlo analysis will be used to prediocye o possible
outcomes for the equity curve over the last N trades, where N is the number of trades entered
in the edit box on the Options tab of the Analysis Setup (or Portfolio Setup) window. In this
case, the trades preceding the last N trades ademdyn sampled with replacement to choose

N trades for each Monte Carlo sample. These trades are appended to the trades from the
historical sequence prior to the last N trades to construct the full equity curve for each Monte
Carlo iteration. In other word$or each Monte Carlo iteration, the trades prior to the last N
trades are the same as the historical sequence, and the last N trades are chosen by sampling
from the prior trades. This approach effectively extrapolates the equity-eynaects it

forward-- over the last N trades, with each Monte Carlo iteration generating a different
possible curve over the last N trades. The result is illustrated below.

The green envelope shows the range of possible equity curves generated by the Monte Carlo
analyss by sampling from the trades prior to the last N trades in the sequence. As with the
other type of Monte Carlo analysis, this analysis generates three curves: the high confidence is
the userchosen confidence level, the low confidence level is 100 mhrusrtered

confidence level, and the middle curve represents 50% confidence (i.e., the median result).
The green envelope is the region between the high and low confidence bands.
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i File View Trades Analysis Window Help )|

126 Ne CREE BN ER 2 m Al eE
i Monte Carlo T | PlotbyTrade | =  Logarithmic = lrages 200 11/22/2004 [E>  fa 400 42042007 [E)~ | Recalculate
PortfolioExample.msaport | Example2.msa Examplelmsa 3 | w | Performance Summary o x
MSA Example 1 Copyright 2004-2013 Adaptrade Software Starting Equity. §10,000.00 -
99,000TE e Equity High: S47676.31
89,000 Equity Low £9.640.51
79,000 Met Profit: 537.676.31 —
Final Equity: 54767631
L2000 Retum on Starting E... 376.8%
59,000 MNumber of Trades: 201
Percent Profitable 63.18%
49000 Max Shares: 232
Largest Win: 52.149.81
39,000 Ave Win: $601.74
Max Consec Wins: 6
& Largest Loss: (52,310.43) i
o Ave Loss: {8523.57) T
EEQ‘DDU Max Consec Losses: 5
Win - Loss Ratio 1.143
Ave Trade: £187.44
Ave Trade (%) 0.8127%
19,000 Max Drawdown: $4.96552
Max Drawdown {3); 13.13%
Frofit Factor: 1972
Retum - Drawdown 2871
5.00% Confidence Shame Ratio 0.8625 =
50.00% Confidence -
95.00% Confidence
9,000 Current Sequence
50 100 150 200
Trade

For Help, press FL NUM =

This envelope represents a prediction for the equity curve over ths tiestes. The trades

that actually took place are shown overlaid on the prediction envelope. By comparing the
actual trades to the prediction envelope, this analysis can be used to determine if the trading
strategy or portfolio is still performing withiexpected bounds. For example, for an individual
market system, if the historical sequence of trades falls outside the lower boundary of the
envelope, the trading strategy may need to bmptenized, or it may be prudent to stop

trading the strategy. Sinaitly, for a portfolio, if the equity curve falls outside the lower
boundary of the envelope, there may be a problem with one or more of the market systems in
the portfolio.

Options

There are two optional calculations that can be performed with the Monte Carlo Analysis. To
select these options, sel&x#tupon the Analysis menu and go to tptions tal(or select
Setupon the Portfolio menu and go to the Settings.tatb)he Monte @rlo Analysis section,
there are two check boxes for calculating the probability that the account equity will be x%
higher or lower after N trade$he number of Monte Carlo samplasd the confidence level

for the Monte Carlo calculations are also seleatetlis section Also seeChapter 14Menu
Commands, Analysis Menu CommandadPortfolio Menu Commandd he results

generated by a Monte Carlo analysis are describ€thapter 12Viewing theResults



Chapter 7

Parameter Studies

Overview

The Parameter Studiésature of Market System Analyzer (MSA) lets you see how the
performance statistiasf your system or method vary with the position siziagameters
available to you. For example, you can plot the rate of return versus the fixed fraction or the
average trade versus the number of contracts. This kind of analgsisietimes referred to as
sensitivity analysis It allows you to see how sensitive your results may be to changes in the
position sizing parameter values.

Sensitivity analysis is a useful complement to optimizatwdmich is another feature of MSA.
While optimization tells you the best value of the position sizing parameter, it's also important
to check how sensitive the results are near the optimum. In general, you want to choose a
value where the sensitiy is low. This means that the curve should be relatively flat near the
optimum, so that values on either side of the optimum produce results close to the optimum.

Let's say for examplhat you use the optimization feature to find the delta valuexXed f

ratio position sizinghat maximizes the profit factor subject to keeping the drawdown to less
than 30%. Perhaps the optimal delta that results from this optimization is $3200. You could
then bring up the pameter studiewindow and plot the delta vs. profit factor for delta values

in the range of say, 1000 to 5000. You would want to verify that values near 3200 also
produce good profit factors. If not, then 3200 may not be a gooide;, and you could use the
parameter studies plot to find a value where the curve is flatter and therefore less sensitive to
the delta value. You could also plot the drawdown vs. delta to make sure any value of delta
you chose did not exceed your drawaolmit of 30%.

Plotting a Curve

To use the Parameter Studieature, seledParameter Studiesfrom the Analysis menu.
Parameter Studies are only applicable to market systems, not porffélissommandorings
up a window witha blank graph, as shown below. The graph will display some basic
instructions about how to create a plot. In general, you need to select the X and Y axis
parameters from the pull down menus near each axis.
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Parameter Studies | |

To plot curve, select X and Y axis parameters from pull-down lists,

enter minimum and maximum X values, and click PLOT CURVE.

0 500
Min X Value Max X Value
Trade Size -
Calculate Y values using
" Current sequence of trades Plot | 50 points along curve

" Monte Carlo analysis

PLOT CURVE ‘

The X (horizontal)axis pull down menallows you to select from the following parameters:
Trade SizePos ValueFixed Eqty AmountVolatility (%), Fixed Fraction(%), Profit Risk

(%), Delta (Fix Ratio), Delta (Gen RatioMargin (%), Leverage, % of Equity, and % of Max
DD. These choices cospond to thavailableposition sizing methodthat have adjustable
parameters; namely, fixed sizmynstant valudjxed amount of equitypercent volatility,

fixed fractional, profit risk method, fixed ratio, generalized ratio, margin target, leverage
target, percent of equity, and max drawdown method, respectively

The Y (vertical) axis pull down menu provides the following choices: Net Profit, Rate of

Return, Ave Trade ($), Ave Trade (%), Profit Fac®R-DD Ratio (returnrdrawdown ratio),

Mod Sharpe (modified Sharpe ratio), and Max % DD (maximum percentage drawdown).

These choices correspond to performance measures listed in the PerfdResuitavindow.

Once the X and Y axis choices are made, type in the mmiemd maximum values for the X
parameter in the boxes labeled "Min X Value" and "Max X Value" near the X axis. The

program provides default values in these boxes based on the X parameter chosen, but a tighter
range is usually preferable. You can also aomlly select the number of points to plot along

the curve; the default value is 50 points.

Lastly, you can choose whether to plot the curve using the current sequence of trades, as
shown in the main chart wilow, or using Monte Carlo analysi$ you choose Monte Carlo
analysis, the performance measure on the Y axis will correspond to the performance measure
listed in the Monte Carlo Results window. For example, the rate of return will be the rate of
return at the confidendevel selected for Monte Carlanalysis. Keep in mind that selecting

Monte Carlo analysis will slow down the calculation process considerably. If you choose this
option, it would be prudent to select a relatively small number tof piaints (e.g.10) the first

time to see how long the process takesnémy caseschoosing Monte Carlo analysis will

provide smoother ploter the same number of points



59

After the various inputs and options are selected, click on the button atttiie lod the chart
labeled "PLOT CURVE." The curve will be plotted as it calculates each point. The selections

made in the Parameter Studigimdow have no effect elsewhere in Market System Analyzer
and arenot savedvhen the windw is closed.



Chapter 8
Optimizing Position Sizing

Overview

The optimizatiorfeature of Market System Analyz@vSA) enableg/ou to find the optimal position
sizingparametewralues for marketsystems and portfolios. You can maximize one of seven
performance metrics and add an optional constraint on the-easstpeaio-valley drawdown. The
optimization can be performed over the current sequence of trades or using Monte Carlo analysis to

rancdomize the trade sequence.

Optimization Objectives

The optimalposition sizingresuls depend on thperformance metric maximized during the
optimization. These are referred to asdpémization objective To see the choices
available, seledDptimize Position Sizingfrom the Analysis men(or the same command
from the Portfolio menu for optimizing a portfoliofhis brings up the Optimize Position

Sizingwindow, as shown below.

Optimize Position Sizing: Neural DT 60 EMD |
Maximize. .. Optimize over...
* Met Profit " Profit Factor {* All trades in current sequence
" RateofReturn  Return-Drawdown Ratio " Sliding window, |0 trades in length
" Ave Trade " Mod. Sharpe Ratio
Optimize using...
" Ave Trade, % " 5
{* Current sequence of frades
¥ Limit max percent drawdown to | 30] % " Monte Carlo analysis
Search Method
*+ Adaptive search (default)
" Exhaustive search (recommended for fixed size position sizing)
Optimization: Click Optimize to begin calculations
Market System: MeuralDTa0-EMD.msa
Elapsed Time:
Estimated Time to Completion:
Iteration Mo.: O Best Result:
Fixed Fraction: Fixed Fraction:
Met Profit: Met Profit:
Max Drawdown (%%): Max Drawdown (%%):
| Optimize | Close

The choices for the optimizatimbjective appear in the tdeft section of the window,

| abel ed " Maesameiolzesti&es are available for optimizing portfoasi can

choose to maximize the following performance measures: Net Profit, Rate of Return, Average
Trade Average Trad (%) Profit Factor ReturnDrawdown Ratio, or Modified Sharpe Ratio

In addition, the maximum pedhk-valley percentage drawdown can be limited to a specified
value; e.g., 20%. Sd&ehapter 12Viewing the ResultsPerformancdresuls, for a definition

of each performance measure when optimizing over the current sequence of trades. When
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optimizing using Monte Carlo analysseeChapter 12Viewing the Resultdvlonte Carlo
Resultsfor a definition of each performance measure.

When optimizing a market systerhgtoptimization process is applied to whichever position
sizingmethod is currently selecteldkewise,for portfolios, the optimization process applies
to the position sizing methods currently selected for each market system, as shown on the
Position Sizing window for the portfolio. Each market system may use a different position
sizing method if desired, andetiportfolio can mix stocks and futur&he program will

search for the position sizing parameter vdythat maximizes the chosen objective, subject
to the drawdown constrainit selected. The following tablests the pararater that is

optimized for each position sizing method.

Position Sizing Method Optimized Parameter
Fixedsize Number ofsharestontractfunits
Constant Value Position value

Fixed amount of equity Amountpershare¢ontractunit
Percent Volatility Percent of equity

Fixed risk(fixed fractional) Fixed fraction (risk percentage)
Profit risk method Percentage of profits risked
Fixed ratio Delta

Generalized ratio Delta

Margin target Margin as % of equity
Leverage target Leverage

Percent of equity Value of position as % of equity
Max drawdown method Percent of maximum drawdown

Notes to table:

1. For the profit risk methodynly the percentage of profits is optimizedheTpercentage of
initial account equity isinaffected by the optimization

2. For the fixed ratio method, only the delta is optimized. The initial tradeasidehe delta
fraction areunaffected by the optimization.

3. For generalized ratio position sizingnly the delta parameter is optimized. The exponent
is not changed.

4. The following position sizing methods have no adjustable parameters and cannot be
optimized: None, Kelly formulaOptimal f, and Maximunpossible.

While the optimization is ongoing, the top part of the Optimize Position Sizing window will

be dimmed, and the results will be displagadhey are generatédthe bottom part of the

window. The correspnding chart window will chang® display t he message AOpti mi za
in progress. Please waitéo To cancel the opti mize
Cancel button at the bottom of the Optimize Position Sizing window. To cancel the

optimization while keeping the best results foundaiphtit point, click the Cancel Save

button.After the optimization process is complete, somaryresultswill be displayed in

thebottom part of the Optimize Position Sizimgndow. The complete optimization results

can be displayed in a separate windmoyclicking the View Full Results buttoRrovided the

optimization is successful, the chart window will be recalculated to use the optimal parameter

value(s).

Options

There areseveralvailable options for optimizing position sizinbhese options are available

on the upper part of the Optimize Position Siawvigdow, whether for market systems or
portfolios.Oneoption is whether to optimize over all trades in the current sequence or using a
sliding window This option is only available fanarketsystemdocuments, not portfolios.
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When optimizing over all trades, the optimization looks for the position sizing parameter
value that optimizes the objective over all trades in the current sequence. In otrertherd
optimization objective is calculated based on the performance stagstiesated from the

trades shown in the chart windofor example, if the optimization objective is rate of return,
the optimization will try to maximize the rate of return calculated over all trades shown in the
chart window.

The other choice is to optimize over a sliding windavirades. In this case, the user enters

the number of trades in thiéding window, and the optimization is repeated for each window

as it slides forward one trade at a time. For example, suppose there are 100 trades in the
current sequence, and the user enters a sliding window size of 50 trades. The first optimization
will be performed over trades 50. The optimization window then slides forward one trade
andthe next optimization is over trades 21. The third optimization will be over trades 3

52, and so on until the last optimization is performed over traded Gl

In asliding windowoptimization, an optimal result is obtained for each window. These
optimal position sizingparameter values can be useglotting the main chart windowy
selecting théPosition Sizing Methodab in the Position Sizing window under the Analysis

menu.On theSourcedropd own menu in the Parameters sect.i

window opt, ins a mpolre 0 s | i di n g -ofasi anndpolwe .o0p t T, h eo uftor mer
chart to be plottedsing theoptimal sliding windowparameter values applied as optimized (in
sampld. The latter choicevill apply the parameter value optimized over #adh- m to trade

m+1. For example, the parameter vabpimized over trades-150 will beapplied to

calculate the number of contracts for trade 51. In this way, you can test the optimization
results "out of sample," without the benefit of hindsightisTis explained further i€hapter

14, Menu CommandsinalysisMenuCommands, Position Sizingp@mand

Anotheroption available for optimization is whether to optimize using the current sequence of
trades or Monte Carlanalysis This option is availablér either market systems or

portfolios. Selecting "Current sequence of trades" from the "Optimize using..." section of the
Optimize Position Sizingvindow instructs the program to perform the analysis calculations
using tke current sequence of trades, as shown in the chart wirkdtaenatively, you can

select "Monte Carlo analy$ito instruct the program to perform the analysis calculations
using Monte Carl@nalysis. In this case, the optimization objective will be calculated using
Monte Carlo analysis at the confidence lemefered on the Setup window under the Options
tab (Settings tab for portfolios}or example, if a confidendevel of 95% has been chosen for
Monte Carlo analysis and the optimization objectivihérate of return, then the optimization
will use the rate of return at 95% confidence as the optimization objective.

There are two different search theds availale for optimizingindividual market systes

The default method, which is called the adaptive search methaatively subdivides the

interval around the parameter being optimized until the optimal value is found. Tinateer
method is called the exhaustive seargtthod. This method divides the search interval into
evenly spaced values and evaluates every value within the interval. In almost all cases, the
adaptive search method will be muchkté than the exhaustive method. Consequently, the
adaptive search method is recommended for most optimizations. The exception is when the
optimization is for the number gharefontractéunitsin fixed sizeposition sizing In this

case, the adaptive search method may fail to find a solution or may take longer than the
exhaustive search method.

For portfolios, there is only one search method. Optimizing a portfolio involves searching for
the best position sizing parameter valt@sall market systems simultaneously. An
exhaustive search technique would be prohibitively tomesuming in this case.

Wi
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There is one option that is only available when optimizing a portfolio. The option labeled

iStart optimization atéo allows you to set the
position sizing values or at values chosen by the program. Therfaimice starts the

optimization at whichever values are currently selected for calculating the equity curve, as

displayed in the chart window. These values can be changed usigditien Sizing

command of the Portfolio menu. This is often a good @hidigou believe the current position

sizing values are close to the optimum.

The | atter choice (AValues chosen by programo)

market system. Several randomly chosen sets of parameter values are genertttedeaind

that produces the highest value of the objective is selected as the starting@manise not

all randomly generated values will yield positive results or meet the drawdown constraint (if
selected), some trials will be rejected. As a result,glosess can be timeonsuming. In

effect, the process of finding the starting point in this manner is an optimization by itself. The
benefit of this approach is that it can often yield results that are unexpected and often quite
different than starting éim the current parameter values. In fact, if the results obtained by
starting at the current parameter values are not satisfactory, the recommended approach is to
perform the optimization again starting at values chosen by the program.

st



Chapter 9
Trade Dependency

Overview

Trade dependency is the characteristic in which one trade depends on the previous trade. For
example, in some trading systems or methods, winning trades tend to follow other winning
trades, and losses tend to followdes. This is known as positive dependerans follow

wins and losses follow losses. In negative dependeviog tend to follow losses, afasses

tend to follow wins

Market System AnalyzeglMSA) uses a "runs testo determine if there is any statistically
significant dependency in the current sequence of trades. A runs test determines if the runs of
wins and losses are significantly longer or shorter than can be expectettafiteoccurred

in random order. A "run" is simply a consecutive series of wins or losses. For example,
suppose the trade sequence consists of $500, $200, $300;%150;$250, $350, $400,

$500. This sees of nine trades consiststefo runs of winsand two runs of losses. The first

run of wins is four trades in length, which is followed by a run of two losses. Following that is
a run of two wins and finally a run of one loss.

The runs tesis a specialized test that takes the following form:

3 r—(X+1)
JXX—-1)/(N-1)

wherer is thenumber of runsW is thenumber of winning tradeg, is thenumber of losing
trades X = (2WL)/(W + L), andN is thetotal number of tradedN(=W + L).

The critical value of the statistic comes from the or normal, distribution. Witl®5%
confidencefor examplethe critical value for a twaailed test is 1.96. So, if the calculated z
statistic is greater than 1.96 or less thHh®6, we would conclude thdte number of runs is
significant with 95% confidenc&ositive value of z impy more runs than by chance
negative z values implgwer runs than by chance

If there are fewer runs than expected by chance, this implies the runs are longer than expected,
whichimpliespositive dependendyvins follow wins; losses follow losses). If there are more

runs than by chance, this implies the runs are shorter than expectedimgliek negative
dependencywins follow losses and losses follow wins). If the dependency has a high degree

of significance (high confidence leyél e.g., 95% or greatérit may be worth exploiting.

Market System Analyzer allows you to set dependency mléss case to explothe

dependency you find (see below).

MSA automatically performa runs testo analyze trade dependengiienever the current
sequence of trades is analyzddhe sliding windowoption has been selected in the Opgion
tab of theAnalysisSetupwindow (or Settings tab of the Portfolio Setup window for
portfolios), then the runs test is also performed on a sliding window of tratles.esultf
the runs tesare displayed in the Dependeneap of the Performance Rewuvindow (View
menu)
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Setting Dependency Rules

MSA enables/ou to seseveralifferent trade dependencyles whichalter the position size
either by skipping trades by adding to or subtracting from the position. If a trade is skipped,
it will still appear in the chart window and in the Equity Tablg theposition sizewill be

zero.

To apply one of the dependency rulesectDependency Rulesrom the Analysisor
Portfolio menu. This opens the Dependency Rwaxlow, shown belowfor portfolios The
same rules are available for individual market systems.

Portfolic Dependency Rules (e’ |

Basic Dependency Rules
* Mo dependency.

(" Positive dependency. Wins follow wins; losses follow losses, Skip trades after
@ loss until 2 skipped trade would have been a winner,

" MNegative dependency. Wins follow losses; losses follow wins, Skip next trade
after a win; take next trade after & loss.
Consecutive Win Rules
{* Mo dependency.
" After |0 wins in a row, skip the next |0 trades.

&
" After |0 Wins in @ row, ~ !I-::::'E:::e position size |0 contracts

o
" After {0 wins in a row, NCTESSE  bosition size |0 Yo,
" decresse " i

Consecutive Loss Rules

{* Mo dependency.
" After |0 losses in a row, skip the next |0 trades.

(* increase
" After |0 i W ition si
losses inarow, . position size |0 contracts

o
" After [0 losses in a row, [:L :ll-fc:'a:as:e position size |0 %o,

" After |0 lossesinarow, add |0 contracts  after each loss untl a win.
Subtract after each win until a loss or back to baseline.

[ Deactivate all dependency rules currently active in individual market system files.

oK | Cancel |

The dependency rules are grouped into three categories: Hasiccansecutive win rules,

and consecutive loss rules. The bakgpendency rule choices are as follows:

1 No dependency. All trades are included. This is the default.

1 Positive Dependency: Skip trades after a loss until a skipped trade would have been a
winner. This rule can improve trading performance if wins tend to follow wins and losses
tend to follow losses.

1 Negative Dependency: Skip the next trade after a win; take the next trade after a loss.
This is intended to be used when wins tend to followdesand losses tend to follow
wins.

The consecutive win rules are as follows:

1 After X wins in a row, skip the next Y trades. Here, X and Y are entered by the user. This
rule is intended to be used in conjunction with the results of the dependency analysis
which calculates the average length of runs of wins and losses. For example, if the
average winning run is 3 trades, and average losing run is 2 trades, you might try skipping
the next two trades after three wins in a row.



1 After X wins in a row, increase/decrease position size by Y shares/contracts/units. In
addition to entering values for X and Y, the wus
Select Aincreaseo if the tradi ngfdeeccroeradseiondi cat
if the trading system or method tends to produce losses after a run oThénshange in
position size applies to the next trade only.
1 After X wins in a row, increase/decrease posisaeby Y%. This is a variation of the
preceding rule. Foexample, if fixed risk position sizing is currently selectéds 4
trades, fi ncr eaandYisidahss ruvewdincreaselthgasitioa d |
size50% (relative to the fixed fractional equatioafter four consecutive winning trades.
Thehigherposition sizewvould apply to the next trade only. After that, fhasition size
would be calculated according the fixed fractional equation without any additional
increase

The consecutive loss rules are as follows:

1 After X losses in a row, skip ¢hnext Y trades. X and Y are entered by the user. As with
theanalogous rule for consecutive wirkis rule can be tailored to the results of the
dependency analysif, for example, there is positive dependefityganing losses tend
to follow losses) and the average length of the losing runs is 4 trades, then you might try
skipping the next three trades after 1 loss in a row.

1 After X losses in a row, increase/decrease position size ghaves/contracts/units. In

addition to entering values for X and Y, the wus
Select fAdecreaseodo if the trading record indicat
Aincreased i f the tr adodutgwins aftera mmoflosses.meet hod t end

change in position size applies to the next trade only.
1 After X losses in a row, increase/decrepssition sizeby Y%. This is a variation of the
preceding rule. For example, if margin target position sizing is diyreglected, X is 3
trades, fiincreased has been sel @asitoad, and Y 1is
size50% (relative to the standard margin target equatafter three consecutive losing
trades. The highgyosition sizevould apply to the nextade only. After that, thposition
sizewould be calculated according to the standard margin target equation
1 After X losses in a row, add Y shares/contracts/units after each loss until a win. Subtract
after each win until a loss or back to baseline. This method was developed by Larry
Williams and described in his bookmeiThe Definit
1,0 Wi ndsor ,R3I89 ppsl87. The idea ¢ that &fter a streak of losses,
you expect a winning trade, so you start increasing the position size after X losses in a
row. If you continue to have losses, you increase the position size figr¥each loss. If
you get a win, you decrease the position size by Y. If you continue to get winners, you
keep subtracting Y from the position size until you get back to the baseline value of
position size. If a loss is encountered, you wait until X Issse row before adding Y
shares/contracts/units. The baseline value of position size is the position size calculated
using the currently selecting position sizing method without any other rules applied.

If either of the basic dependency rules is setkate other rules can be selected. However, if

neither of the basic dependency rules is selected, one rule can be seleceatfiarhe

consecutive win and consecutive loss rule categories, for a total of up to two dependency

rules.For example,yourgiht sel ect the rules AAfter 4 wins in
size by 100 shareso and AAfter 3 losses in a row,

As shown in the figure above, the Dependency Rules window for portfolios includes an option
atthe bottom of the window to deactivate all dependency rules in individual market systems.
Checking this box will turn off any dependency rules that have been selected in the individual
market systems comprising the portfolio. In this case, the only dependdes that will

affect the portfolio trading results will be those selected for the portfolio. These rules are



applied to the trade sequence for the portfolio, which includes all market systems taken
together. The trades in a portfolio are ordered @ting to their exit dates.
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Chapter 10

Significance Testing

Market System Analyzer (MSA) includes a statistical test to help determine if a trading
system or methobas an inherent edg€he test is a type of "significance" test called the
Student's test which is applied to the average trade for the current sequence of trades. The
test determines if the average trade is significantly greater than zensext specified

confidence levelFor example, the test will determine if the average trade is greater than zero
with, say, 95% confidence.

To perform the test, you'll need to enter the number of rules and/or restrictions irbgosed

your trading system or method. The number of rules and/or restrictions is used to calculate the
number of "degreesf-freedom," which is necessary to calculatetthalue for the test.

There needs to be a sufficient number of degrees of fregaloraure that the system is not

over fit to the market. The number of degrees of freedom is the number of trades minus the
number of restrictiondVith too few trades, we can't be sure that the prafitglof our

system or method is not due to a chance arrangement of trades. The more trades we have, the
greater the number of degrees of freedom and the more confident we can be that our
calculated average profit is not a statistical fluke but a real authht is likely to hold up in

the future.

To count the number of restrictigriBhomas Hoffman (Babcock, Bruce. The Business One

Irwin Guide to Trading Systems. Richard D. Irwin, Inc. 1989, p. 89) suggratsininga

trading system's rules and counting any condition that would change the resulting trades. For
example, suppose you have a trading system that buys when today's close is less than
yesterday's close in an up trend. It defines an up trend as when a shorter anevauygs

greater than a longer moving average. For simplicity, let's assume the sell side is the reverse,
and there are no stops. It's a simple stop and reverse system.

We would probably count the moving averagess over condition as three restrictions, one

for the condition itself, and one for each moving average period. The price pattern would be
another restriction for a total of four restrictions for the long side. We would then count four
more for theshort side. This would give us eight restrictions in total. If we had, say, only eight
trades, there would be no degrees of freedaomd we shouldn't have any confidence in the
average trade number, even if it were very hightt@nother hand, if we had 100 trades, we
would have 92 degrees of freedom, which would give us much more confidence in the
average trade number.

In MSA, thet test is expressed as a confidence intefiorathe average trade:

Cl =t * SD/sqrt(N)
whereCl is the confidence intervalround the average trades the Student'sstatistic,SD is
the standard deviation of the tradss the number of trades, asdrt represents "square

root." Thet statistic is retrieved from a loeakp table and depends on the number of degrees of
freedomand the usechosen confidence level
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The confidence intervaheans that the avage trade is likely to lie betwedn- Cl andT +
Cl. For the system to be profitable at our specified confidence leealvant the average
trade,T, to be greater than zero at the lower bound(l; i.e.,

T>ClL

If this condition is true at the specified confidence level, it means that the system or method is
inherently profitable subject to the assumptions of the test. One of these assumptions is that
the statistical propertiesf the trade remain the same. Specifically, if the average trade and its
standard deviation remain the same in the future, the results will continue to be valid.
However, as markets change and evolve over time, the properties of the statistical distribution
of tradesmay change as well, so caution is warranted in interpreting the results.

Note: The significance test performed in MSA assumes the strategy in question is from a
single evaluation. If the strategy was arrived at by evaluating multiple candidates, such as
optimizing the strategy inputs and selecting the best result, then a diftrietér test would

be required.

MSA performsthe statistical significancé)(testautomatically whenever the current sequence
of trades is analyzedhe test is performed for both mariststem and portfolio documents.
The number of rules and/or restitms imposed by the trading system athodand the
confidence limit for the average trade calculatme entered on the Setup window (Analysis
menu, Options tab, for market systems or Portfolio menu, Settings tab, for portfoties)
resultsof thesignificancetestare displayed in th8ignificance Testab of the Performance
Resultswindow (View menu) The resultsncludethe average trade at the specified
confidence leve{average trade +tonfidence intervals), the worsase trade ahe specified
confidence, and the probability that the average trade is greater thaSee@hapter 12
Viewing the ResultsSignificance Test Resulfer a detailed description of the test results



Chapter 11

Correlation Analysis

Market System Analyzer (MSAgutomatically performs a correlation analysis on portfolio
documentsThe correlation between each pair of market sysismalculated whenever the
current sequence of trades is analyzethieyprogramThe correlion analysis is based on the
following equation for the linear correlation coefficient

o LD -
VEx — 20X - 7)*

where x and y represent arrays of equity values for the two market systems for which the
coefficient is calculatednd x.and y.are the averages of x and y, respectively

To evaluate this equation, MSA uses the equity curve for each market systamnasbutes
to the portfolio equity curve displayed in the chart window. The equity cudordbe
individual market systemesan le directly viewed in the portfolio chart windaygingthe
Equity Curve Selectioncommand of the View menu.

The equity array for each market systeomsists of fixed number of pointequally

distributed along the date axis of each market system. Tagiarrestricted to dates that are
common to each market system in the pair; i.e., only points for which the curves overlap are
used in the calculation. The equity values in the array are interpolated from the nearest values
on the curve.

The correlatiortoefficientlies in the rangel to +1. Values less than zero indicate negative
correlation which meanshatwhen the equity curve from one market system is increasing, the
equity curve from th other market system tends to be decreasing. Similarly, positive
correlation(correlation coefficients greater than zero) indicate that the two equity curves
move more or less togethdt.correlation coefficient of zero impkethe two market systems

are uncorrelated.

The closer the coefficient is t& or +1, the stronger the correlatigh market system with
strong negative correlatido another market system is particularly valuable, especially if the
market system is profitable overall. This means that when one system is losing money, the
other one is making money, which can offset the losses from the other syktemesults in
asmoother equity curve and therefore better-adjusted returns.

In fact,even a market system that loses money can improveréralbresults of a portfolio if

it has a strong negative correlatimnanother market systeimthe portfoliao This is because
when the two equity curves are combined in the portfolio, the overall risk of the portfolio will
be reduced as profits from one market system offset losses from the otheledafigk, the
position size can be increasethich leads to greater returns.

The results of the correlation analysis are displayed in a correlationwsdibd is included in
the Performance Results window; $&sapter 12Viewing the ResultsThe correlation table
displays the correlation coefficiefir each pair of market systems in the portfolio.
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The correlation tablean be used to assess the mix of market systems in a portfolio. Ideally,

one would want neg@e correlationcoefficients between all marksystem pairsThe market

systems in such a portfolio wowduldprodecathe t o of f set
best riskadjusted returns. By contrast, if two market eyss are highly correlated (positive
correlationcoefficientclose to 1), their profits and losses will tend to coingcigleich means

therebs little benefit in including both mar ket s
Note that the correlation analysis requitiest the market systems comprising the portfolio

have exit dates faall trades. If the program is nable to compute the correlation coefficient,

the symbol ANAO will appear in the table in place



Chapter 12

Viewing the Results

Equity Table

The Equity Tabldists thetradeby-trade results of thequity curvesimulation, as depicted in
thechart window Specifically, the Equity Table listhe symbol, trade type (regular, cost/fee,
or add/withdrawal), entry anekit date of each tradgtheprofit/loss on a per
share/contract/unit basithe risk of the trade, if any, the position sizpagameter value, the
position size (shares, contracts or units)ding costs (commission and feahg profit/loss

for the position(trade profit/losper share/contract/urtimes the number of
sharegfontractgunitsless any commissioandslippage costs), required margin, drawdown
(amount and percentaga)nd the current account equiBor a portfolio, the Equity Table

also includs a column for thenarketsystermumber( i M&rylks 0 )

The Equity Table can be sorted by any column by clicking once on the column heading. Click
again on the heading to reverse the sorting order.

If desired, the equity table contents can be exported to a text file usiSgibdo File
command of the File menu located on thenu bar of th&quity Table windowThe table
can also be copied to the clipboard usingGoey command of the Edit menu printed
usingthe File menuPrint command.

& Equity Table: MSA Example 1 = | O |
File Edt Help
== e ae e e e e e o
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2.000
2.000
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-40.00
-40.00
-s0.00
-40.00
-40.00
-40.00
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2 1
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1
1
1
1
1
1
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0.00 0 (0.00) ,
0.00 0 (0.00) 14,1
0.00 0 (0.00) 14,316.64
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0.00 311 (1.85)
0.00 0 (0.00)
0.00 264 (1.83)
0.00 0 (0.00)
0.00 0 (0.00
0.00 168 (0.985)
0.00 0 (0.00)
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-40.00 s
-40.00
-s0.00
-40.00
-40.00
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-40.00
-40.00
-40.00
-40.00
-40.00
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To view the Equity TableselectEquity Table from the View menuUnlike mostother
windows inMSA, the Equity Table can be kept on the screen whilework elsewherén the
program. Aly changes to the data or analysis settings will be reflected in the Equity Table
while it's open, just as they are in the chart window

Performance Results

The Performanc®esultswindow displays all performanagesultsfor the current sequence of
trades, as displayed in the chart winddwabs along the top of theindow areused to

organize the results by categofine Performance Results window for a portfolio document is
shown below. Thisvindow differs from the Performance Results window fonarketsystem
document only in that the portfolio window includes a tab for the correlation iabieh is

not applicable to individual market systems.



% Performance Results: Portfolio Example

4

File Edit Help
Settings Summary | Return Tables ] Dependency | Significance Test] Correlation Table

Total MNet Profit
Gross Profit
Gross Loss
Profit Factor
Pessimistic Return Ratio

Trading Periad

Starting Account Equity
Highest Closed Trade Equity
Lowest Closed Trade Equity
Additions to Equity
Withdrawals From Equity
Final Account Equity

Return on Starting Equity

Total Number of Trades
Number of Winning Trades
Mumber of Losing Trades
Trades Mot Taken

Percent Profitable

Wax Position Size

Minimum Position Size

Average Position Size

Largest Winning Trade

IParrant nf Ennitiy

5114228 354 87
522157147047
(5107,343,115.60)
2.064

1.808

$82,270,867.37

$163,044, 08547
(580,773,218.10)

2019
1.798

531,957 487.50
$58,527 385.00
(526,560,897 .50)
2203

1.879

6/28/2001 1:15:00 PM to 7/2/2008 4:00:00 PM (7 vears 4 days)

510,000.00
$115,863,802.74
$9,205.00

50.00

50.00

5114238 354 87
1142000%

1334
814
520

0
51.02%
583,100
;
26,196

$10,787,500.00

AN TooL
111}

624
396
228

0
63.46%
583,100
1
55,732

$10,206,750.00

15 BT

710
418
292

58.87%
5,000
1

238

$10,787,500.00

AN Faok

To view the PerformaceResultswindow, select th@®erformance Resultscommand from
the View menwr doubleclick or rightclick in the righthand pane of the main windowhe

resultsare grouped into the followingbs

Settings Tab

The Settings tab lists thmsic settings on which the analysis is basedntasketsystem
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documents, these settings consist of the account settings, data input settings, and position

sizing settings and rules. For portfolios, the settings include the portfolio starting account

equity, the list of market systems comprising the portfolio, and the position sizing settings and
rulescurrently in effect

The following settings are listed famarketsystemdocuments:

Initial Account Equity : The starting ecount sizeén currency units (e.g., dollarghtered in

Setup

Trading Vehicle: Either Futures or Stocks, as selected in Setup.

Slippage The amount to deduct from each trade to accourthéodifference between the

ordered price and the actual fill pridéntered in Setup.

Commissions and feesThe amount to deduct from each trade to account for trading costs.
Entered in Setup.

Profit/loss calculation: Eithe r
AiProfit/l oss

AiProfit/l oss

and ri sk

Data tab of the Analysis Setup window.

cal cul

and ri sk
ated

cul

f thelnputpr i c e
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Profit/loss input data include slippage/commissions/fee$ his option is displayed if
selected in Setup.

Entry and exit prices include slippage This option is displayed if selected in Setup.
Trades file: The name of the file of trade data listed under Data Source (Trades menu).

Position Sizing Method The name of the position sizimgethod chosewia thePosition
Sizing command (Analysis menu)

Position sizing parameter value The value of the position sizimpgarameteria thePosition
Sizing command (Analysis menwy calculated via optimization.

Trade N sharestontracts/units until equity reaches X$ This option is displayed if selected
in Setup.

No skipped trades Trade at least N shares/contracts/unitsThis option idisplayed if
selected in Setup.

Trade in units of N shares/contracts This option is displayed if selected in Setup.
Any selected dependency or equity curve crossover rules are also listed under this tab.

When viewing the performaeraesults for a portfolio, refer to the individuahrketsystem
reports for costs, margins, fees, and position sizing rules, other than the position sizing
methods, specific to each market system.

Summary Tab

This tab listghe performance statistics generated over the entire trading period, as reflected in
the chart window. The results are listed for all trafteslong trades only, anfibr short trades

only. The following performance statistics are listed under this tab:

Gross Profit: The sum of the winning trades.
Gross Loss The sum of the losing trades.
Total Net Profit: Gross profit plus gross loss (where gross loss is a negative number).

Profit Factor: Gross profit divided by the absolute value of gross Bssfit factors of 1.5 or
more suggest a strong system. A trading system or method with a low profit factor could
become unprofitable with just a slight change in market dynamics

Pessimistic Return Ratio Similar to profit factor, but discounted by the number of trades. As
the number of trades approaches infinity, the pessimistic return ratio approaches the profit
factor. See/ince, Ralph "Portfolio Management Formulas," JoWfiley & Sons, New York,
199Q p. 46

Trading Period: The time period over which trading occurred, spanning the first trade
displayed in the equity curve to the last trade shown.

Highest Closed Trade Equity The greatest value of account equity on a closed trade basis
over all trades in the current sequence.

Lowest Closed Trade Equity The lowest value of account equity on a closed trade basis
over all trades in theurrent sequence.

Additions to Equity : Total value of all additions to account equity during the trading period.

Withdrawals from Equity : Total value of withdrawalfom account equity during the
trading period.

Final Account Equity: Value of account equity on the last trade, as shown on the equity
curve in the chart window
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Return on Starting Equity: Percentage change in account equity fronfiteeto last trade
relative to the initial account equity.

Number of Trades Total number of trades, excluding those with zero nusifer
sharegfontracts.

Number of Winning Trades: Total number ofrades with a profit/loss greater than zero.

Number of Losing Trades Total number of trades with a profit/loss less than or equal to
zero.

Percent Profitable: The winning trades expressed gseacentage of the total number of
trades.

Max Number of SharesContracts: Largest number asharestontracts for any one trade.

Minimum Number of SharesContracts: Smallest amber ofsharesfontracts of any trade,
excluding trades with zesharestontracts.

Average Number of SharesContracts: Average number asharestontracts per trade,
excluding trades with zesharestontracts.

Largest Winning Trade: Largest winning trade, where the winners are expressadgiancy
units On the next lingthe value of this trade expressed as a percentage of account equity at
the time the trade was takenshown

Largest Winning Trade (%): Largest winning trade, where each winner is expressed as a
percentage of account equity at the time the trade was t@kethe next linethe value of this
tradein currency unitss shown

AverageWinning Trade: Average of the winning trades, where the winners are expressed in
currency units

Average Winning Trade (%): Average of the winning trades, where each winner is
expressed as a pentage of account equity at the time the trade was taken.

Average R-Multiples, Wins: The Rmultiple is the trade profit/loss divided by the risk of the
trade, including trading costs. See Tharp,
2"ed., McGrawHill, New York, 2007. This metric is the averagetioé R-multiples for

winning trades.

Average Length of Wins Average duration of winning trades in days, hours, minutes,
seconds.

Max Number Consecutive Wins Largestnumber of winning trades in a row.

Largest Losing Trade Largest losing trade, where the losses are expressedréncy units
(e.g. dollars)On the next linethe value of this trade expressed as a percentage of account
equity at the time the trade was takeihown

Largest Losing Trade (%): Largest losing trade, where each loss is expressed as a
percentage of account equity at the time the trade was t@kethe next linethe value of thd
trade incurrency unitss shown

Average Losing Trade Average of the losing trades, where the losses are expressed in
currency units

Average Losing Trade (%} Average of the losing trades, wkerach loss is expressed as a
percentage of account equity at the time the trade was taken.

Average R-Multiples, Losses: The Rmultiple is the trade profit/loss divided by the risk of

Van

the trade, including trading costs. See Tharp,

\%
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Fr eed W ed, McGeawHill, New York, 2007. This metric is the average of the R
multiples for losing traels.

Average Length of LossesAverage duration of losing trades in days, hours, minutes,
seconds.

Max Number Consecutive Lossed argest number of losing trades in a row.

Average Trade(Expectation): Average of all trades, where the trades are expressed in
currency unitsThis is also known as the expectation.

Average Trade (%): Average of all trades, where each trade is expressed as a percentage of
account equity at the timae trade was taken.

Trade Standard Deviation Standard deviation of the trades, where the trades are expressed
in currency unitsThe standard deviation is a measure of variability or dispersion. 68% of
normally distribute values are within one standard deviation of the average. 99.7% are within
three standard deviations of the average.

Trade Standard Deviation (%): Standard deviation of the trades, where each trade is
expressed asfgercentage of account equity at the time the trade was taken.

Win/Loss Ratio: Ratio of average winning trade to average losing trade, where the trades are
expressed igurrency units

Win/Loss Ratio (%/%): Ratio of average winningade to average losing trade, where each
trade is expressed as a percentage of account equity at the time the trade was taken.

Return/Drawdown Ratio: Return on starting equity divided by the maximum percentage
peakto-valley closed trade drawdown.

Modified Sharpe Ratio: Average of all trades, where each trade is expressed as a percentage
of account equity, divided by the standard deviation of the trades in perbenmodified
Sharpe ratio is a meare of risk adjusted return. Higher Sharpe ratios are better.

Sharpe Ratia Average monthly return minus the riflee interest rate, all divided by the

standard deviation of the monthly returns. The-figle interest rate is the mitnty rate of

interest, as entered on the Options tab of the Setup window (Settings tab of the Portfolio Setup
window for portfolios). This is a classic measureiskiadjusted return. Higher values are

better.

Average risk Average of position risks for all trades. The position risk is the risk per
contract/share multiplied by the number of contracts/shares for the position. The average risk
includes trading costs for the position.

Average Risk (%): Average position risk whe the risk of each position is expressed as a
percentage of account equity at the time the trade is taken.

Average R-Multiple (Expectancy): The Rmultiple is the trade profit/loss divided by the risk

of the trade, including trading costs. See Tharp, VanKi Tr ade Your Way t o
Fr e ed & ed, McGeawHill, New York, 2007. This metric is the average of the R

multiples for all trades, both wins and losses. Tharp refers to this as the expectancy.

R-Mulitple Standard Deviation: Standard deviation d®-multiples over all trades, both wins
and losses.

Average Margin: Average value of total margin required at each trade. This might include
margin from multiple trades tivo or more trades are open at the same time.

Average Margin (%): Average of margin alues, where each value is expressed as a
percentage of the account equity at the time the trade was taken.

Fi

nanec
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Max Margin (%)/Margin Value: Maximum value of margin requirement, where the margin

is expressed as a percentage of the account equity at the eitnadh was taken. The margin

value in currency units (e.g., dollars) corresponding to the maximum percentage values is also
listed.

Date of Max Margin: Date at which max margin (%) value occurs.

Average Leverage:Average value of leverage over all positions. Leverage is defined as the
position value divided by the account equity.

Risk of Ruin: Probability of account depletion. S¥nce, Ralph "Portfolio Management
Formulas," John Wiley & Sons, New York, 1990136, equation R3The equation for risk

of ruin assumes (1) unequal wins and losses, (2) a fixed number of contracts/shares per trade,
and (3) ruin is defined as 100% account depletion.

Average Annual Profit/loss Average of all yearly profits (losseshcluding partial years.

Ave Annual Compounded Return Average annual rate of return assuming annual
compounding.

Average Monthly Profit/loss: Average of all monthly profits (losses), including partial
months.

Ave Monthly Compounded Return: Average monthly rate of return assuming monthly
compounding.

Average Weekly Profit/loss Average of all weekly profits (losses), including partial weeks.

Ave Weekly Compounded Return Average weekly rate of return assuming weekly
compounding.

Average Daily Profit/loss: Average of all daily profits (losses).

Ave Daily Compounded Return Average daily rate of return assuming daily compounding.

In Market System Analyzedrawdown is defined as a decline from the highest prior peak in
closed trade equity. Thirawdown is measured from the highest prior peak to the lowest
closed trade equity value.

Number of Closed Trade Drawdowns This is the total number of drawdowns over the
current sequence of trades, as shown irckizt window

Average Drawdown Average value of the drawdowns expresseclimency units (e.g.,
dollars)

Average Drawdown (%): Average value of the drawdowns expressed as p&ge declines
from the prior highest peak in equity.

Average Length of Drawdowns Average duration of drawdowns.

Average Trades in Drawdowns Average number of trades from the start of a drawdown
until the first trade that makes a new equity high.

Worst-case Drawdown Largest drawdown, where the drawdowns are expressadriency
units On the next lingthe valueof this drawdowrexpressed as a percentage decline from the
prior peak in equitys shown

Date at Trough: The date of the trade at the lowest equity point during the wass
drawdown.

Trade Number at Trough: The numbebf the trade at the lowest e@ypoint during the
Worstcasedrawdown.The trade number corresponds to that shown on the equity curve.
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Length of Drawdown: Duration of worstcase drawdown, from the start of the drawdown to
the trade that makes a new eqitgh.

Trades in Drawdown: The number of tradesdm the start of the worstasedrawdown until
the trade the makes a new equity high.

Worst-case Drawdown (%) Largest value of the drawdowagpressed as percentage
declines from the prior highest peak in equidyn the next lingthe value of this drawdowin
currency unitgs shown.

Date at Trough: The date of the trade at the lowest equity point during the warss
percentage drawdown.

Trade Number at Trough The number of the trade at the lowest equity point during the
Worstcase % drawdowrT.he trade number corresponds to that shown on the equity curve.

Length of Drawdown: Duration of worsicase percentagiawdown, from the start of the
drawdown to the trade that makes a new equity high.

Trades in Drawdown: The number of trades from the start of the woese percentage
drawdown until the trade thatakes a new equityidh.

Longest Drawdown Duration of longest drawdown, from the first trade in the drawdown to
the trade that makes a new equity high.

Start of Drawdown: Date of trade that marks the start of the longest drawdown.
End of Drawdown: Date of trade that marks the end of the longest drawdown.

Percent of Equity. Depth of longest drawdown, expressed as a percentage decline from the
prior equity peak.

Retum Tables Tab

The Return Tables tdlsts the annual, monthly, weekly, and dailyurets in tabular form.

Each table includes columns for the period (year, month, week, or day), netr@ofit,
additions/withdrawalsluring the periodending equity, percentage return, percentage
drawdown, number of trades, percentafj@ioning trades, and profit factor. The table of

annual results also includes a column for the Sharpe ratio. Because the Sharpe ratio is
calcul ated from monthly returns, ités only
each table are highliged in bold text. These are the average and standard deviation,
respectively, of the elements in the corresponding columns.

Dependency Tab
The results from the dependency analysis, as determined from a statistical r(seetest

Chapter 9 TradeDependency)are displayed in this tabhe top section of thibdisplays

the results of the runs tempplied to all trades in the current sequence. The dependency
identified from the runs test is listed as either Positive or Neg®ivsitive dependency

means that wins tend to follow wins and losses tend to follow losses. Negative dependency
means that wins tend to follow losses and losses tend to follow wins. The confidenderlevel
the stated dependencyisted as a percentage. The higher the number, the more significant
the dependency. A confidence level of 95% or greater may be considered significant.

The total number of runs is listed next. This is the sum of the number of runs of wins and the
numberof runs of losses. A run is simply a consecutive series of trades, including series of
one trade. The average length of the winning and losing runs is also listed in this section.

The bottom section lists the results for the sliding windoms testif selected irthe Options
tab of the Setup command in the Analysis Menu (Settings tab of the Setup command for

applic
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portfolios). The sliding window runs test repeats the runs test over each sliding window. For
each windw, the following results are listed: window number, trades compribiegindow,
dependency (Positive/Negative), and confidence 1@l

The dependency results can be used as a guide in setting the dependenay exiglained in
Chapter 9 Trade Dependencgetting Dependency Rules

Significance Test Tab
The significance tegesults are displayed this tab SeeChapter 10Significance Testing,
for a discussion of thegificance test.

The window lists the number of trades and the number of degrees of fréadibie current
sequence of trades. Below that, the average trade is listed with confidence intervals calculated
at the confidence leveklected by the user. For example, if the average trade is $300 and the
confidence intervaht 95% confidence is +$250, then the average trade should lie between

$50 (300-25) and $550 (300 + 250) thi 95% confidence. The average trade in this case will

be shown as $300-250. The worstase average trade at the specified confidence level is

then shown. This is the average trade minus the confidence letkdk éxample, the worst

case average tla at 95% confidence would be $50; i.e., the average trade of $300 minus the
confidence interval value of $250.

The probability that the average trade is greater than zero is also calculated and displayed in
thetah Provided the trade distribution stahe same in the future, this is the probability that

the system or trading method will be profitable in the future. Finally, if the wars average
trade at the specified confidence leigeless than zero, the following mességdisplayed:
"System/method may not be profitable at specified confidence level." Given the confidence
level and trade distribution, this indicates that there are too few degrees of frgeddew

trades or too many restriotis) to be confident in the results. On the other hand, if the-worst
case average trade at the specified confidence level is greater than zero, the following message
is displayed: "Trades pass statistical significanceatespetied confidence level." In this

case, provided the trade distribution stays the same in the future, the probability that the
system or trading method will be profitable in the future is at least as great as the specified
confidence level

Correlation Tab le Tab (portfolios only)

The Correlation Table tab displays the results of the correlation analysis, which is explained in
Chapter 11Correlation AnalysisThe correlation tabldisplays the correlation coefficiefdr

each pair of market systems in a portfolio. The correlation coefficient indicates how closely
the equity curvesorrespondThe correlation coefficient can vary betweérand +1 A

negative value (negative correlatjandicates that the market systems tend to move in

opposite direction; when one is wing the other is losing, and vieersa. A positive value
(positive correlatiopindicates that the market systems tend to move together so that wins and
losses tend to coincide. A coefficient of zero implies no correlationv al ue of ANAO
the program was unable to calculate the coefficient. This typically happens wherréates a
unavailable for all trades.

The Performancdresultswindow can be kept on the screen while yweork elsewherén the
program. Any changes to the data or analysis settings will be reflectedRerfloemance
Resultswindow while it's open, just as thare in the chart window

The contents of the PerformanResultsvindow can be exported to a text file using Save
to File command of the File menu located on the Perform&ssiltsmenu barThe results
can also be copied to the clipboard usingGo@y command of the Edit menu or printed

means
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using the File menBrint command. When saving, copying, or printing, the entire
performance report is sent, including all tabs.

Monte Carlo Results

The Monte Carlo Results window displays the results from the most recent Monte Carlo
analysis This window will be opened immediately after the Monte Carlo Analysis is
performed via the Analysis merfBortfolio menu for portfabs) or it can be opened directly
from the View menu by selecting thdonte Carlo Resultscommand.

If the trade data or analysis settings have been changed since the last Monte Carlo analysis
was performed, this item will be dimmed in the View menul, #ae Monte Carlo analysis

must be performed again to view the results. The Monte Carlo Results window is divided into
three sections:

Trading Parameters

The Trading Parameters section contains all the analysis settirnge farrrent sequence of
tradesas described above for the Settings section oP#rormancdResults window. This
section also lists the number of Monte Carlo samples used in the analysis.

Key Results at Select Confidence Levels
This section is intended to show how specific restdty with the confidence levelhe
following results are tabulated for confidence levels ranging from 50% to 100%: rate of


















































































































