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Support

If you'll have trouble understanding anything, you need help, or you simply have some
question to ask (related to the system), remember your purchase includes also a support.

We are here for you, you can contact us using our forum:

www.StrategyQuant.com/forum

Articles section on our website provide additional source of knowledge

www.StrategyQuant.com/articles
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All rights reserved.

StrategyQuant software, bonus strategies and content of this Manual is copyrighted.
You can use them only with valid license.

No part of this publication may be reproduced, stored in a retrieval system, or transmitted in
any form or by any means - including electronic, mechanical, photocopy, recording, scanning
or otherwise - without the prior written permission of the author.
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Risk Disclosure

Risk Disclosure Statement

Trading any financial market involves risk. This Manual is neither a solicitation nor an offer to Buy/Sell any
financial product. The contents of this Manual are for general informational purposes only.

Although every attempt has been made to ensure accuracy, the author does not give any expressed or implied
warranty as to its accuracy. The author does not accept any liability for error or omission. All examples are
provided for illustrative purposes only and should not be construed as investment advice.

No representation is being made that any account, or trader will, or is likely to achieve profits or loses similar to
those discussed in this Manual. Past performance cannot be relied upon as being indicative of future
performance.

The information provided in this Manual is not intended for distribution to, or use by any person or entity in
any jurisdiction or country where such distribution or use would be contrary to law or regulation or which
would subject the author to any registration requirement within such jurisdiction or country.

Hypothetical performance results have many inherent limitations, some of which are mentioned below. No
representation is being made that any account will or is likely to achieve profits or losses similar to those
shown. In fact, there are frequently sharp differences between hypothetical performance results and actual
results subsequently achieved by any particular trading system.

One of the limitations of hypothetical performance results is that they are generally prepared with the benefit
of hindsight. In addition, hypothetical trading does not involve financial risk and no hypothetical trading record
can completely account for the impact of financial risk in actual trading.

For example the ability to withstand losses or to adhere to a particular trading program in spite of the trading
losses is material points, which can also adversely affect trading results. There are numerous other factors
related to the market in general or to the implementation of any specific trading program, which cannot be
fully accounted for in the preparation of hypothetical performance results. All of which can adversely affect
actual trading results.

U.S. Government Required Disclaimer - Commodity Futures Trading Commission Futures, Currency and Options
trading has large potential rewards, but also large potential risk. You must be aware of the risks and be willing
to accept them in order to invest in the futures and options markets. Don't trade with money you can't afford
to lose. This is neither a solicitation nor an offer to Buy/Sell futures or options. No representation is being made
that any account will or is likely to achieve profits or losses similar to those discussed on this web site. The past
performance of any trading system or methodology is not necessarily indicative of future results.

CFTC RULE 4.41 - HYPOTHETICAL OR SIMULATED PERFORMANCE RESULTS HAVE CERTAIN LIMITATIONS. UNLIKE
AN ACTUAL PERFORMANCE RECORD, SIMULATED RESULTS DO NOT REPRESENT ACTUAL TRADING. ALSO, SINCE
THE TRADES HAVE NOT BEEN EXECUTED, THE RESULTS MAY HAVE UNDER-OR-OVER COMPENSATED FOR THE
IMPACT, IF ANY, OF CERTAIN MARKET FACTORS, SUCH AS LACK OF LIQUIDITY. SIMULATED TRADING
PROGRAMS IN GENERAL ARE ALSO SUBJECT TO THE FACT THAT THEY ARE DESIGNED WITH THE BENEFIT OF
HINDSIGHT. NO REPRESENTATION IS BEING MADE THAT ANY ACCOUNT WILL OR IS LIKELY TO ACHIEVE PROFIT
OR LOSSES SIMILAR TO THOSE SHOWN.

WWW.FOREX-WAREZ.COM
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Warranty Disclaimer

You agree to use this program at your own risk.

StrategyQuant software might fail or not work properly. All software is subject to inadvertent programming
errors and bugs embedded in the code comprising that software. Any of these errors and bugs can cause the
software in which they are located to fail or not work properly. The StrategyQuant application and trading
strategies generated by the program is subject to this risk. Despite testing, inadvertent errors and bugs may
still cause a failure in trading strategy, resulting in a trading errors.

YOU HAVE TO BE AVARE THAT AUTOMATIC TRADING STRATEGIES MIGHT FAIL FOR WHATEVER REASON AND
THEY COULD RESULT IN THE LOSS OF ALL OF THE MONEY YOU HAVE DEPOSITED IN THE BROKERAGE ACCOUNT
YOU USE FOR LIVE TRADING BASED ON THE ALGORITHMS YOU GENERATED BY StrategyQuant. YOU SHOULD
DISCUSS WITH AN INVESTMENT PROFESSIONAL THE RISKS OF TRADING IN GENERAL AND ALGORITHMIC
TRADING IN PARTICULAR. YOU USE ANY ALGORITHM IN LIVE TRADING AT YOUR OWN RISK AND IT IS YOUR
OBLIGATION TO THOROUGHLY AND APPROPRIATELY TEST ANY TRADING ALGORITHM BEFORE YOU PUT IT IN
PRODUCTION AND TO CONTINUALLY MONITOR THE OPERATION OF ANY TRADING ALGORITHM IN
PRODUCTION TO ENSURE IT IS RUNNING PROPERLY AND IN COMPLIANCE WITH ANY APPLICABLE RULES.

DISCLAIMER OF WARRANTY. THE SOFTWARE IS PROVIDED ON AN "AS IS" BASIS, WITHOUT WARRANTY OF ANY
KIND, INCLUDING WITHOUT LIMITATION THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND NON-INFRINGEMENT. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF THE
SOFTWARE IS BORNE BY YOU.

LIMITATION OF LIABILITY. UNDER NO CIRCUMSTANCES AND UNDER NO LEGAL THEORY, TORT, CONTRACT, OR
OTHERWISE, SHALL AUTHOR OR ITS SUPPLIERS OR RESELLERS BE LIABLE TO YOU OR ANY OTHER PERSON FOR
ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL OR PUNITIVE DAMAGES OF ANY CHARACTER
INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF GOODWILL, WORK STOPPAGE, COMPUTER
FAILURE OR MALFUNCTION, OR ANY AND ALL OTHER COMMERCIAL DAMAGES OR LOSSES. IN NO EVENT WILL
AUTHOR BE LIABLE FOR ANY DAMAGES IN EXCESS OF AUTHOR'S LIST PRICE FOR A LICENSE TO THE SOFTWARE,
EVEN IF AUTHOR SHALL HAVE BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES, OR FOR ANY CLAIM BY
ANY OTHER PARTY. THIS LIMITATION OF LIABILITY SHALL NOT APPLY TO LIABILITY FOR DEATH OR PERSONAL
INJURY TO THE EXTENT APPLICABLE LAW PROHIBITS SUCH LIMITATION. FURTHERMORE, SOME STATES DO NOT
ALLOW THE EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THIS LIMITATION
AND EXCLUSION MAY NOT APPLY TO YOU.
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Software License Agreement

This legal document is an agreement between you, the end user ('User'), and Sonarbytes Ltd (‘Author’).

AGREEMENT - By installing StrategyQuant ('Software'), copying the Software and/or clicking on the 'l Agree'
button during installation, you agree to all of the terms of this software license agreement (‘Agreement’).

If you do not agree with all of the terms of this agreement, click on the 'l Do Not Agree' button and/or do not
install, copy or otherwise use the software.

INTELLECTUAL PROPERTY. The Software and any associated materials are protected by copyright law.

The package is a proprietary product of the Author. The Author retains title to and ownership in the copyright
of the software program and the associated materials. You acknowledge that the Author owns all rights, title
and interest in and to the Software, including without limitation all Intellectual Property Rights.

'Intellectual Property Rights' means any and all rights existing from time to time under patent law, copyright
law, trade secret law, trademark law, unfair competition law, and any and all other proprietary rights, and any
and all applications, renewals, extensions and restorations thereof, now or hereafter in force and effect
worldwide. You agree not to modify, adapt, translate, decompile, reverse engineer, disassemble or otherwise
attempt to derive source code from the Software.

REGISTRATION. This program is neither freeware nor public domain. Use requires valid license.
Contact us at http://www.geneticbuilder.com/contactus/ for bulk licenses or discounted prices.

GRANT. Author hereby grants you a non-exclusive, non-transferable license to use the Software upon payment
of the License Fee until the expiry date of the license (if any). Author makes no guarantee of the frequency,
value, applicability or content of future updates or modifications to the Software. The Software will only be
made available to you in electronic form for download.

The requirement to pay a license fee does not apply to evaluation copies for which Author does not charge a
license fee. Evaluation licenses expire 14 calendar days from the date of this agreement, unless otherwise
agreed to in writing by Author. On the date of expiry of the license, User agrees to either purchase the
Software at the list price in force at that time or to destroy all copies of the Software in electronic or other
form, including any copies on backup tapes or other media.

User's use of the Software shall be limited to use on a single hardware chassis, on a single central processing
unit, as applicable, or use on such greater number of chassis or central processing units as User may have paid
the required license fee.

You may not: permit other individuals to use the Software except under the terms listed above; translate,

reverse engineer, decompile, decrypt, reverse engineer, disassemble (except to the extent applicable laws
specifically prohibit such restriction), or create derivative works based on the Software; copy the Software
(except for back-up purposes); rent, lease, transfer, assign, sub-license or otherwise transfer rights to the

Software; or remove any proprietary notices or labels on the Software.

DISCLAIMER OF WARRANTY. THE SOFTWARE IS PROVIDED ON AN "AS IS" BASIS, WITHOUT WARRANTY OF ANY
KIND, INCLUDING WITHOUT LIMITATION THE WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE AND NON-INFRINGEMENT. THE ENTIRE RISK AS TO THE QUALITY AND PERFORMANCE OF

THE SOFTWARE IS BORNE BY YOU.

LIMITATION OF LIABILITY. UNDER NO CIRCUMSTANCES AND UNDER NO LEGAL THEORY, TORT, CONTRACT, OR
OTHERWISE, SHALL AUTHOR OR ITS SUPPLIERS OR RESELLERS BE LIABLE TO YOU OR ANY OTHER PERSON FOR
ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL OR PUNITIVE DAMAGES OF ANY CHARACTER
INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF GOODWILL, WORK STOPPAGE, COMPUTER
FAILURE OR MALFUNCTION, OR ANY AND ALL OTHER COMMERCIAL DAMAGES OR LOSSES. IN NO EVENT WILL
AUTHOR BE LIABLE FOR ANY DAMAGES IN EXCESS OF AUTHOR'S LIST PRICE FOR A LICENSE TO THE SOFTWARE,
EVEN IF AUTHOR SHALL HAVE BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES, OR FOR ANY CLAIM BY
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ANY OTHER PARTY. THIS LIMITATION OF LIABILITY SHALL NOT APPLY TO LIABILITY FOR DEATH OR PERSONAL
INJURY TO THE EXTENT APPLICABLE LAW PROHIBITS SUCH LIMITATION. FURTHERMORE, SOME STATES DO NOT
ALLOW THE EXCLUSION OR LIMITATION OF INCIDENTAL OR CONSEQUENTIAL DAMAGES, SO THIS LIMITATION
AND EXCLUSION MAY NOT APPLY TO YOU.

TERMINATION. This license will terminate automatically if you fail to comply with the limitations described
above. On termination, you must destroy all copies of the Software in electronic or other form, including any
copies on backup tapes or other media. Upon termination of this License for any reason, you shall have no right
to refund of the whole or part of any License Fee paid.
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1 Introduction

1.1 Whatis StrategyQuant?

StrategyQuant is a program that automatically generates new unique trading strategies for forex,
stocks or ETFs.

Using StrategyQuant, you can find profitable trading strategies for virtually any market, any
timeframe and any chart type. No programming or trading knowledge is required.

The resulting strategies can be saved as a MetaTrader 4 Expert Advisor with complete source code.

With StrategyQuant you can:
e Generate an unlimited number of unique trading strategies for virtually any market or
timeframe

e Save your strategies as a MetaTrader Expert Advisor or Ninja Trader strategy with full
source code

e Eliminate the manual labor previously required when developing a trading strategy
e Find new trading strategies that are not only unique, but also non-obvious

e Reduce the time required to build a strategy from weeks and months to minutes!
e Improve your existing strategies

e Optimize your strategies and find the best parameters

e Test your strategies for robustness and analyze their performance

Is StrategyQuant Right for You?

If you trade using automatic trading system (called also robots or Expert Advisors) or you plan to
develop your own trading strategies then StrategyQuant can save you money and hundreds of
hours of your time.

Some traders prefer to purchase an existing trading robot; there is a multitude of offers especially for
Forex.

While this can be an effective way, by purchasing someone's forex robot you are usually purchasing a
black box - you don't know how it works, what are the exact rules and you are at mercy of its creator
with potential adaptations to changed market conditions.

StrategyQuant allows you to create your own trading strategies, exportable to a plain Expert Advisor
source code, so you have full control over your strategy.

What If You Are a Manual Trader?

You can still use for StrategyQuant to generate the trading ideas. You'll be surprised to find many
profitable strategies based on relatively simple rules that you wouldn't think of.

Every strategy that is created by StrategyQuant can be exported to readable pseudo code with full
description of the trading rules and can be traded also manually.
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What to Expect

Please keep in mind that StrategyQuant is a powerful tool, but it is not a magic box that will start
making you money with a click on a button. It has to be used in the right way to get the results.

Generating new strategies in StrategyQuant is only about 50% of the work.

The rest of the work has to go into evaluating the generated strategies to filter out the ones that are
curve fitted or not robust enough.

It is up to you to evaluate your new strategies properly and know their strengths, weaknesses and
limitations before you put them to live trading.

It can easily happen that from all the profitable strategies generated by StrategyQuant only 1 out of
10 passes the evaluation and we can consider using it for live trading.

But - the number of strategies we can generate is almost endless, so even 5-10% from infinity is a
pretty big number :-)

There are few steps to evaluate the strategies quality and measure how good they will be in real live
trading. Please read the Evaluating Generated Strategies section for more information.
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1.2 System Requirements

StrategyQuant is not an EA, it is a normal program (EXE file) for Microsoft Windows and it will run on
all standard computers with Internet connection.

Minimum system requirements:
e 1.2 GHz processor

e 512 MB RAM

e 500 MB hard disk space

e Windows XP, Vista, Windows 7 or Windows 8 operating system

Computing power
Strategy generation and backtesting requires a lot of processing power, so the faster computer you
have, the more strategies will be generated and tested.

The most important component that affects the speed of testing is processor (CPU). StrategyQuant is
able to use all processor cores,
so the best results will be achieved by using multi-core processor, such as i5 or i7.
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1.3 Installation

StrategyQuant comes with standard setup wizard, you just download and run the installation EXE file
and then follow the steps in the installation wizard.

Important !!!
Please DON'T install StrategyQuant to standard C:\Program Files directory !

It might not work correctly because Windows security settings don't allow the program to write to
its data files.

Instead install it to any normal drive or directory on the disk, like C:\StrategyQuant
or C:\Trading\StrategyQuant

1.3.1 Post-Installation steps

there are few things you should do after installation depending on trading platform you use.

MetaTrader4

Some of the technical indicators used in StrategyQuant are not standard MT4 indicators and you
need to add them to MT4. All these additional indicators are a part of the installation package, you
can find them in {StrategyQuant}/custom_indicators/mt4 folder.

Simply copy all the *.mq4 files from this folder to your MetaTrader installation to path:
{Your MetaTrader installation directory}/experts/indicators

If you use more than one MetaTrader installations, you have to repeat this step for every installed
MetaTrader.

Important Note! If you updated to MT4 Build 600+ then the folders MetaTrader folders have
changed. Indicators folder is NO LONGER in MetaTrader installation directory, you can instead get its
location by opening MetaTrader, File -> Open Data Folder.

You should save the indicators to this folder:
C:\Users\[username]\AppData\Roaming\MetaQuotes\Terminal\[unique_string_id]\MQL4\Indicators

NinjaTrader

In order to make SQ strategies work with NinjaTrader, you have to import some NinjaTrader scripts
into your NinjaTrader.

Open your NinjaTrader, go to File -> Utilities -> Import Ninja Script...
then find the file:
{StrategyQuant}/custom_indicators/SQ_NinjaTrader.zip and import it.

WWW.FOREX-WAREZ.COM
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This will import all the additional indicators and base classes StrategyQuant uses, so your new
strategies will run in NinjaTrader.

Tradestation

In order to make SQ strategies work with Tradestation, you have to import some custom
EasyLanguage functions into your Tradestation.

Open your Tradestation, go to File -> Import/Export EasyLanguage and choose Import EasyLangauge
File (ELD, ELS or ELA)

then find the file:
{StrategyQuant}/custom_indicators/SQ_Tradestation.eld and import it.

This will import all the additional functions StrategyQuant uses, so your new strategies will run in
Tradestation.

1.4 Backtesting engines - Tradestation, NinjaTrader, MetaTrader4

StrategyQuant can export trading strategies to multiple trading platforms:

e MetaTrader4 - forex, CFDs
e NinjaTrader - futures, stocks, forex

e Tradestation - futures, stocks, forex

There are some differences between these platforms in how each platform handles trades, opens
and closes positions, manages the open trades, etc. which can cause that strategy will have very
different results in one engine than in other. Always develop strategies only in the engine you’ll be
trading it later!

StrategyQuant allows you to switch the backtesting engine between
MetaTrader4/NinjaTrader/Tradestation so that internal testing engine knows how to treat the trades
in a way that matches the selected platform.

Each trading platform and backtesting engine also allows you to configure some settings that are
specific for a given platform.

Why one strategy can have different results in different backtesting engine
As mentioned earlier, there are differences in how each platform handles trades and how its
backtesting and trading engine works internally.

For this reason, strategy might have different results when you test it with another backtesting
engine.
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Another reason is Data handling differences between MetaTrader and NinjaTrader.

Note
Please make sure you test your strategy by trading it on paper account before putting it to real
money.

Data handling differences between MetaTrader and NinjaTrader/Tradestation

Difference in data
There is difference how candles (bars) are computed and drawn in each platform, for example:

e in MetaTrader4, 15 minute candle with time 13:15 means candle that started at 13:15:00, and it
consists of data from 13:15:00 to 13:29:59

e in NinjaTrader and Tradestation, 15 minute candle with time 13:15 means candle that ended at
13:15, so it consists of data from 13:00:01 to 13:15:00

Moreover, unlike forex, futures and stocks don't trade 24/7. They trade on exchanges with given
trading hours, so trading sessions come into play when you work for example with futures data.

Because of this, it is now necessary to choose the type of data when you are importing it to
StrategyQuant and it is recommended to use only the data for given platform during strategy
generation.

Also, for this reason there is a difference how each data is handled by StrategyQuant to match each
platform. As a result, StrategyQuant can automatically compute higher timeframes from minute data
for forex, but it cannot do it for NinjaTrader/Tradestation data (because trading sessions would have
to be considered).

To simplify work with trading sessions, you have to import directly the target timeframe to
StrategyQuant.
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2 How does it work?

StrategyQuant is a program, it doesn't have the brain or experience of a trader, and it doesn’t know
how to create a profitable strategy.

What it does is that it randomly combines available building blocks (indicators, prices, etc.) to create
new trading rules. The resulting strategy is then tested on a history data to see if it is profitable.

Random generation is the foundation of StrategyQuant. Strategies generated this way can be further
improved (evolved) using Genetic evolution.

2.1 Random generation of trading strategies

A trading strategy in the initial population is constructed using a combination of price patterns,
technical indicators, order types, and other parts to form the entry and exit rules.

StrategyQuant can use all standard technical indicators and oscillators (like CCl, RSI, Stochastic, etc.),
time values (like time of day, day of week) and price patterns. These building blocks are then
combined using logical and equality operators (and, or, >, <, etc.) to form an entry or exit rule.

In addition, it supports different entry and exit order types (market order, limit order, fixed profit
target, exit after X bars, etc.).

With all the possible combinations of rules and orders, StrategyQuant is capable of generating
literally trillions of different possible trading strategies.

Pool of building blocks

Constant

Enter Short Low

Open
Bollinger Bands High At Limnit

RS Close

ATR Enter Long Crosses Above
Stochastic

Minute

Day of week
Random Mumber

Hour

At Market

Example of randonly generated entry rule:

cCl

CC 80 = 0 | &&| Day of week | <= | Monday Enter Long | At Market

if (CCHB0) = 0 && Day of week <= Monday) then Enter Long At Market

The building process itself is completely random - builder randomly picks different building blocks
from the available pool and combines them to create entry rule, order type and exit rule.

There are some validity constraints that ensure that, for example price is not compared to time
value, etc.

The result is a completely new random trading strategy. Of course, not every randomly created
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strategy is profitable, but StrategyQuant can produce and test thousands of new strategies per hour,
and there are many profitable ones in this amount.

2.2 Genetic Evolution

Genetic Evolution takes the process of finding suitable trading strategies even further.
In this mode StrategyQuant first creates a number of random strategies, which are used as the initial
population in the evolution.

This initial generation of strategies is then "evolved" over successive generations using genetic
programming technology.

This process imitates the evolution - the algorithm chooses the fittest strategies (using selected
performance criteria) in every generation, and the group of fittest candidates is then used to produce
new generation of trading strategies.

As in evolution, this should result in better and better candidates, in our case in strategies that are
more profitable, more stable, or generally better in the selected performance criteria.

Genetic Evolution Frogramming Flowchart
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2.3 Example strategy code

Below if an example pseudo code of a strategy generated by StrategyQuant. You can see that
strategy consists of entry orders, exit orders and trade management commands — such as trailing
stop movements, etc.

Every strategy generated by the program can be viewed in this pseudo code or exported in the form
of MetaTrader Expert Advisor (EA), NinjaTrader NinjaScript C# strategy or EasyLanguage for
Tradestation/Multicharts.

== Entry conditions

LongEntryCondition = (Stoch(40, 1, 3) < 50)
ShortEntryCondition = (Stoch(40, 1, 3) > 50)

== Entry orders

-- Long entry

if LongEntryCondition is true {
if No position is open then Buy at Ichimoku(6, 18, 38, Kijun-sen) + (0.4 * ATR(86)) Limit;
Stop/Limit order expires after 34 bars.

Stop Loss = 190 pips;
Profit Target = (0.74 * ATR(87)) pips;

// Move SL to BE (on close)
Move Stop Loss to Entry price when in profit at least (77 * ATR(12)) pips;

// Profit trailing (on close)
Profit Trailing by 222 pips;

// Stop trailing (on close)
Move Stop to (Close(1) + (0.5) * BBWidthRatio(20, 2.0))) on bar close;

-- Short entry

if ShortEntryCondition is true {
if No position is open then Sell at Ichimoku(6, 18, 38, Kijun-sen) + (-0.4 * ATR(86)) Limit;
Stop/Limit order expires after 34 bars.

Stop Loss = 190 pips;
Profit Target = (0.74 * ATR(87)) pips;
}




StrategyQuant User's Guide

== Exit orders

-- Long exit
if MarketPosition is Long {
if (Bars Since Entry >=33) {
Close position at market;
}
}

2.4 3 data parts approach

Since version 3.5 it is possible to use 3 data parts approach when using genetic evolution for strategy
generation.

Traditionally, only In Sample + Out of sample (2 data parts) were used in evolution. Strategies were
evolved only on In Sample data, and tested on Out of Sample data.

With 3 data parts approach we can divide In Sample data to additional two parts, so we'll get three
parts:

In Sample Training (IS Training)
this part is used for evolution of the strategies. Strategy fitness is measured on tis data part and the
strategies with best fitness are chosen to produce the next generation.

In Sample Validation (IS Validation)

this part is used to compare performance with Training part. Strategy fitness is measured on this part
too and you can restart the evolution once the fitness or performance starts to stagnate on
Validation data, or if strategy performance (Net Profit, Profit factor, etc.) on Validation data doesn't
match the performance on Training data.

Out of Sample (O0S)

third part of data is used to verify the strategy on unknown data. Because we use IS Validation to
influence evolution, so it is no longer an "unknown" part of data, we should test the strategy on new,
unknown (OO0S) part of data to verify its performance independently.

What is the advantage of 3 parts approach
traditionally only two parts (In Sample, Out of Sample) were used for genetic evolution of trading

strategies.

Dividing data to three parts allows us to control the evolution better. By comparing performance on
Training vs. Validation part we can decide to restart the evolution to avoid wasting time on evolution
going nowhere.

Scientific papers suggest that using 3 data parts approach can bring better results faster.

WWW.FOREX-WAREZ.COM

ANDREYBBRV@EMAIL.COM SKYPE: ANDREYBBRY 18


andrey
forex-warez big


StrategyQuant User's Guide




StrategyQuant User's Guide

How to use 3 parts approach
You can use 3 parts approach only for Genetic evolution mode. In Random generation there is no

evolution to manage, so it wouldn't make sense there.

All the settings are in Genetic options tab, in Evolution management section. Here you can set that
you want to use 3 part approach by checking "Divide In Sample period to Training / Validation".

A good rule is to divide In Sample art to 50%. So if your Out of Sample period is about 30% of the
data and you divide In Sample part to half then all three parts will be around 1/3 of the whole data
available.

For example:

Let's say whole data is 900 days.

Out of Sample part is around 1/3 of this, which is 300 days. In Sample part if the rest : 600 days.
When we divide In Sample to half between Training / Validation, IS Training will be 50% of the whole
In Sample data (50% of 600 days) which is 300 days, and the same applies for IS Validation part.

So as a result IS Training will be 1/3 (300 days), IS Validation will be 1/3 (300 days) and Out of Sample
will be 1/3 (300 days).

File View Tools Help

}S Strategy (Juant L = . - Run tests

Load settings Save settings Create strateqy Load strategy

Build new trading strategies Settings
-
Home ‘ Data ‘ | Strategy Options ] | Building Blocks | l Genetic Options ‘ ] Money Management ] | Robustness Tests | l Ranking Options ‘
_J ) Use systems from Databank as initial population ‘ | m £
Data - e — =
Manager ffo!unon management =
ide In Sample period to Training / Validation Training: 50 % U, Validation: 50 %
) i T T G o R A
Build [T start again when finished (continuous repeating evolution)

strategies
tart if fitnessof | IS Validation v stagnates for 10 & generation(s)

3
Retest Restart evolution after 3 ; generation(s) if:
strategies
Use  What <= Value
53 /] Ratio - Top 5 Strategies Avg Fijhess Triining vs Validation (IS) <= 60.0% |4
Improve /] Ratio - Top Strategy NetProfit Trghing vs Validation (IS) <= 60.0 %
i g /] Top 5 Strategies A¥g Valjffation Profit Factor (IS) o= 15 |

Dividing the In Sample period to Training / Validation is the first step, now we should also use it to
manage the evolution.

The simplest setting is to Restart the evolution if fitness stagnates for X generations on IS Validation
part

- if this stagnation happens it means that evolution possibly reached the end of improvements and
further evolution would not create better strategies, so we should restart it.

Use special custom conditions for evolution management
These are special conditions that you can use to compare performance Ratios or exact performance
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of top strategy / top 5 strategies between Training and Validation part. Keep in mind that you are
comparing top strategy or average of top 5 strategies found so far in evolution.

Ratios
All ratios are in percent, so for example:

Ratio - Top StrategyNet Profit Training vs Validation is the percentage ratio of Net Profit of the best
strategy on Training data vs Validation data.

For example if top strategy made $5000 on Training part and $3000 on Validation part then this ratio
will be 60%, because strategy made only 60% of Net Profit in validation part versus Training part.

If ratio between Training / Validation is too small, it is also a good sign that the evolution reached
dead end and we should restart it.

Exact performance
in addition to ratios you can choose to restart the evolution also by checking the performance results
of the top strategy / top 5 strategies on validation data. For example:

Top 5 Strategies Avg Validation Profit Factor returns top 5 strategies average Profit Factor on
validation part (not a ratio between training / validation). For example, we can restart the evolution
if top 5 strategies average Profit Factor on validation data is smaller than 1.5.

Viewing the three parts performance
You can watch the fitness chart in real time in Population fitness in Progress panel. There are now 4

different tabs for each part of the data.

The charts below is in example evolution run for 100 generations without any restarting. You can see
that in this example even if strategy performance (fitness) is improving for IS Training part, it is
stagnating in IS Validation part or even getting worse in OOS part.

Population fitness Population fitness Population fitness

ISTraining | IS Validation | IS {(whole) | 0OS IS Training | IS Validation | IS (whole) | 0OS IS Training || IS Validation | IS (whole) || 0OS
1.00 1 1.00 1 1.00 7

@ 20 40 60 &0 100 120 140 160 180 200 @ 20 40 60 80 100 120 140 160 180 200 o 20 40 60 #0 100 120 140 160 180 200
Generations Generations Generations

| Top Strategy — Top 5 Strategies Avg  Population Maanl | Top Strategy — Top 5 Strategies Avg — Population Meanl | Top Strategy —— Top 5 Strategies Avg — Population Maanl

So the evolution could have been restarted somewhere around 20-30 generation, because since then
there was no improvement on unknown parts of data.

If you'll choose some strategy from databank and look at its equity chart you can see how it is divided
to three parts and the performance in each of them. In this example the strategy performs negatively
in the IS Validation part.
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Out of Sample
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Better strategy should look more like the example below, where all three parts have roughly the
same performance (visible by red line). This strategy is still not perfect (too big drawdowns), it is just
an example.

Out of Sample
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New custom conditions for databank
The settings in Genetic options tab described above are used to manage the evolution. In addition to

this, there is a new group of Ratio-based custom conditions in Ranking -> Custom conditions, which
we can use to control which strategies will get to the databank and which will be dismissed.

These new custom conditions are technically not related to 3 parts approach, but they are inspired
by this idea and allow to measure performance ratio of given characteristics between In Sample and
Out of Sample results.
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B3 strategyQuant Pro 3.2.0 - GB1
File View Tools Help

Run tests

‘(‘S Strategy (Juant B & s -

Load settings Save settings Create strategy Load strategy

Build new trading strategies
Home: | Data l l Strategy Options l | B Blocks I l Genetic Options l Money Management I l Robustness Tests I Ranking Options [
o5 Strategy Ranking Options @
Data :
\ Help
'DétatTank Options i [ gﬁétegy‘ ééE&nc;n 7C'r’|té;l'a
& . == = = T - =gy zi —=
[ [
ﬁm_ | Maximum Strategies to Store in Databank 500 & || || Compute fitness from © Portfolio (if exists) ) Main data
strategies
Determine best strategies by
Custom conditions - Dismiss strategies where: © Net Profit (Return)
| 15/00S - In Sample/Out of Sample results RT - Robustness Tests res... [{
v = | @ Return / Drawdown ratio
| P - Portfolio results AD - Additional Data results \
[ ) System Quality Number (Van Tharp)
| Use What <= Value ~ : o .
™ System Quality Number score (Van Tharp + MF;
/] Net Profit (IS) <= $1000.0 |4 | yStemou v 2 )
| = (5]
Net Profit (00S) <= $1000.0 | || R Expectancy (Van Tharp)
m Number of trades (IS) S 100.0 [ ) R Expectancy Score (expectancy * opportunity, Van Tharp)
o [
Bt /] Net Profit (IS/O0S Ratio) <= 30.0 % @ Annual Return % / Max DD %
Dol - v [ © Weighted Fitness
0 Fitness (IS/00S Ratio) [4] \
m Profit Factor (IS/O0OS Ratio) | Ranking Criterium Type Wei... Tar...
— Net Profit (IS/00S Ratio) ‘ B 5 I
Drawdown (IS/OOS Ratio)
M Max DD % (IS/00S Ratio) |
— Number of trades (IS/00S Ratio) 1| 9
P Degrees Of Freedom (IS/00S Ratio) | ”
- Complexity (IS/O0S Ratio) ¥ |
| ekl

All ratios are in %, so as in previous example:

If strategy makes $6000 on whole In Sample period, and $4000 on Out of sample period, then its Net
Profit (IS/O0S Ratio) will be 66.6% (because $4000 is 66.6% from $6000).

These new custom conditions can be used to filter out strategies that perform much worse on Out of
Sample data part than on In Sample.

2.5 Range / Renko bars support

Support for Range/Renko bars is the newest addition to StrategyQuant features. Now you can use
StrategyQuant to generate strategies that will be trading on these non-standard charts.

Support for Range/Renko in trading platforms:

Both NinjaTrader and Tradestation platforms have build-in support for these chart types, so the
only thing you need to do to use these charts in SQ is to export the chart data (see more information
about this in next chapters).

MetaTrader4 platform doesn’t natively support Range or Renko charts, in order to display and use
them you need third-party plugin.

Very affordable provider of Range/Renko plugins for MT4 that we tested and can recommend

is AZ-INVEST.EU


http://www.az-invest.eu/
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What are Range and Renko charts?

They are alternative charts that don’t display data in blocks grouped by time (5 minutes, 15 minutes,
1 hour) but by other criterion. For Range bar, one candle on the chart represents given range, for
example 10 pips. So every time market moves by another 10 pips a new candle is drawn.

17 Jul 2012 17 Jul 16000 17 Jul 16:21

Example of range chart

For more information on Range or Renko charts please check google or AZ-INVEST.EU website.

How do Range/Renko charts work in StrategyQuant?

It works as same as with standard timeframe data — you have to import the range or renko chart data
just like any other history data, and run the strategies generation as usual.

Limitations of using range / Renko data in StrategyQuant:

1. Only the “Selected Timeframe” precision is available for these types of charts, so you won’t

be able to test them using tick precision

2. You should generate data for Range / Renko charts using fixed spreads. StrategyQuant is not
able to test the strategies using variable spreads on these charts.
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2.6 Supported building blocks

StrategyQuant currently supports the following components to build entry and exit rules:

Indicators

Simple Moving Average Average Directional Movement Index (ADX)
Exponential Moving Average Average True Range (ATR)
Weighted Moving Average Momentum

Commodity Channel Index (CCI) Williams % Range
Relative Strength Index (RSI) True Range

Stochastic Price Difference

MACD Highest, Lowest

Bollinger Bands Keltner Channel
Qualitative Quantitative Estimation (QQE) Parabolic SAR

Triple Exponential Moving Average Ichimoku

Custom Indicators ***

Price Values

Open Low

High Close
Open Daily Low Daily
High Daily Close Daily

Heiken Ashi Open
Heiken Ashi High
Today Open
Pivots

Candle Patterns
Doji

Hammer

Bullish Engulfing

Heiken Ashi Low
Heiken Ashi Close
This Bar Open

Shooting Star
Dark Cloud Cover
Piercing Line
Bearish Engulfing




StrategyQuant User's Guide

Operators
Greater
Lower
Crosses Above
Crosses Below
And

Or

Closes Below

Time Values
Hour
Minute

Order Types
Enter at Market
Enter/Reverse at Market

Exit Types

Stop Loss

Exit After X Bars

Exit Rule (Price + Operators + Indicators, ...)

Addition (+)
Subtraction (-)
Multiplication (*)
Equals

Not Equals
Closes Above

Day of Week

Enter at Stop
Enter at Limit

Profit Target

Move Stop Loss to Break-even
Stop Trailing

Profit Trailing

We will be continually adding new technical indicators and other features to the Builder.
If you have your favorite indicator you'd like to see in StrategyQuant, just let us know.

An explanation: What is the difference between Closes Above and Crosses Above?
Closes above operator works only for Close price vs an indicator and is true if price opens below
given indicator and closes above it.

Crosses above operator works for any indicator versus Indicator and it checks that Indicatorl was
below Indicator2 on previous candle, and now crossed above Indicator2 on current candle.

2.7 Custom Indicators

Since version 2.0 the program offers almost infinite flexibility of building blocks with custom
indicators. In contrast with build-in indicators, StrategyQuant doesn't know how to compute custom
indicators; they are defined by their data. This will enable you to use virtually any of your favorite
indicators in StrategyQuant.

There are no real limits — you can use multi-timeframe or multi-symbol indicators, generally every
indicator that works in MetaTrader can be used in StrategyQuant.
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The way it works is that you have to export the values of the indicator computed on a specific symbol
and timeframe to a file, and then import this file as a custom indicator to the Builder.

This way you'll create new custom indicator (with values computed in another program, such as
MT4) for this specific symbol and timeframe also in SQ.

Remember, every custom indicator is defined for a specific combination of symbol and timeframe
(on which it was computed).

To use the same indicator on another symbol or timeframe, you have to recomputed its data in MT4,
export it and create a new custom indicator for this symbol/timeframe combination.

You can find more information about custom indicators in these topics:

Manage Custom indicators

How to ... Import new custom indicator
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3 Quick start with the program

3.1 Main concepts

3.1.1 Layout

When you'll first start the program you'll see the main screen as in the picture below.

" StrategyQuant 2.9.1 Bets

/ Strategy (uant
!

X :l g Strategy (Juant

Trade System  Builder

u
nex Sample Build Settings
You can chek on one of the four examples below to load setings that wil penerate the wanted strateges,
| This s just 3 smad sampke of what the program can do.
Price-based Random Strateqes Moving Average Strategies Evolution
Random gerwrabion of st ateges based orly Genete evoluton of sty megws based on
| on Open, Mch, low, Close data EMA ard SMA crossings wih vanous penods
Time & Range Breakout Strateqgies CCI & RSI Strategies Evolution
Random generation of strategies baced on Genetic evolution of strategies based on
| e awd riege breakouts romentust indicators e CCI and RSI
Links
- .’ = o Help Contents o Support
What's new
Massages from the developer, Double-chck on & message below to read it
2012-10-25 120556 Genetic Builder version 2.2.1 (bugfix update) refeased N
2012-30-15 05:13:07 Genetc Bulder version 2.2 releaged
___2012-07-25 1¥11:16 _ Genetic Bullder version 2.1.3 released _—
- -
OORE 16326

The program functionality is divided into tabs on the left side.

These tabs are:
e Home - starting screen of the program, it contains the sample settings, news and helpful links
e Data manager

e Build strategies
e Retest strategies

e Improve strategies
e  Optimizer
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3.1.2 Databanks

Databank is the most important concept you should understand when using StrategyQuant. Doesn't
matter which mode you use, the best resulting strategies are always stored in the Databank.

" StrategyQuant 2.9.1 Bets

/ Strategy (Duant
i

Retest strategles S, Settngs
P
» Start H rause B swop
Task:
Memory Consumption
4000
3000
Ezm-
< ) 1oo0 |
‘Retest
Mot 3200 0000 0300 0400 0600 0800
Time
L4
VT - [l Memory Usage & Meap S!:e]
£ Cloar o9 P ato scrct g Pariorm Mermory Caenup
. »
Test srategies
M| o Save ¢ tat v Detete Clear ot Create portfolo  Rows: 14 Manag)
Generason Rt S Net prafit softra... N s Profit... wWint...
7 ERUUSD_HIBRUSD_.. T BRUSD_fad M2 $ 2067.02 23 E8.35% L34 218
—: ERUSD_HIEBLRUSD . 0N BRUSO fd ™M ssann 267 S581% 1.3 L2
o HiEwuso £ 03 BRUD M $4099.7 2 WBs% LM 0.7%
[ ERULSD_HIBURUSD BRUD_frd M1 § 2554 26 2.01% 13 0.3%
71 BRSO HIBRUSD .. i, ELRUSD_hed $ 2896.51 %6 474N LM 091
[ erRwsD_MIBRUSO_.. 077 §4737.94 63 4525% L5 0.33
K]
OORE 1 16320 &

There you can sort the strategies by its properties, load and save them, and when you double click on
a row, it will open the strategy test details in the results window above.

You can configure how many top strategies (10, 100 or 500) will be stored in Databank, what
comparison criterion to use and which strategies to dismiss automatically (for example those with
negative P/L).
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3.1.3 Working with files

Strategies in StrategyQuant are saved in their own proprietary file format (with .str extension) that
can be opened only by StrategyQuant.

If you find potentially good strategies you should always save them so that you can work with them
later.

Running strategies in MetaTrader

MetaTrader cannot read the strategy .str files. If you want to test or run your new strategies in
MetaTrader you have to export the strategy to MQL source code.

Please check the section How To ... Export strategy from StrategyQuant and test it in MetaTrader.

Please note that exported (*.MQ4) files are not readable by StrategyQuant, so make sure you always
save your strategy also as a normal strategy file (*.str).
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3.2 Flow of work

Please check the Articles section on our website for the most up-to-date tips on how to use the
program:

http://www.strategyquant.com/articles/

The general flow of work when generating new strategies can be described as follows:

1. Configure data for backtest

You can use the history data that come with the program or optionally import your own data in
MetaTrader format. Then set up the time range and timeframe you want to use.

If you'll use genetic evolution mode you should divide the data to In Sample and Out of Sample
periods.

You can also use additional data or Robustness tests to automatically test the strategy robustness.

2. Configure settings
Go through all the settings and configure strategy type, indicators and order types to be used for

trading rules. Optionally use time constraints to limit trading to a certain time range.

3. Configure Ranking options

Ranking options allow you to select Strategy Selection Criteria - which is how the best strategies are
determined.

You should also set up Custom Conditions to filter only strategies that pass certain criteria.

It makes sense to dismiss all the strategies that have too little profit or trades, or too small Profit
Factor, Return/DD ratio or System Quality Number.

4. Run Build

Start the building process. Depending on your settings you can let it run several minutes, several
hours or even several days. The more time it will run the more potential strategies it will test.
The best of them will be stored into the databank.

5. Evaluate generated strategies

Go through the generated strategies and evaluate them. You can either evaluate them visually by
checking their equity chart, or by sorting them by their parameters in the Databank.

Choose the best ones to pass to the next step and save them to StrategyQuant project file (.sgn) so
that you can work with them later.

Evaluation can consist also of Retesting the strategies on additional symbols and/or timeframes, or
with different spread and slippage and comparing the results.
You should also run Robustness Tests.
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The goal of strategy evaluation is to find strategies that are robust - that means they work in
different conditions

and don't break up when there is a small change in parameters or in price data or they miss few
trades.
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Optional additional steps are:

6. Improve the strategy
You can try to improve the strategy in Improver. You can try to apply different combinations of exit
rules or additional conditions to entry rules in search for better performance.

After the improvement you should again run the new strategy variation through robustness tests to
make sure it didn't lose its robustness.

6. Optimize the strategy
You can run simple optimization to find better combination of input parameters of your strategy. You

can also run Walk-Forward optimization to find out if the strategy would benefit from periodical

reoptimization.
As the last step, you can run Walk-Forward Matrix analysis to determine the best reoptimization
period.

There are articles on our website that describe more detailed flow of work:

http://www.strategyquant.com/articles/getting%20started%20with%20StrategyQuant

http://www.strategyquant.com/articles/strategy%20building%20process
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4 Program modes

The program is divided into four independent (+ data manager) sections:

4.1 Data Manager

a place where you can manage history data and custom indicators used in the program.

4.1.1 History Data
This screen is where you can manage (create, import, modify) the history data that are used for
backtesting.

o
Home:

-l
Data
Manager

=
Build
strategies

Retest
strategies

StrategyQuant already comes with 4+ years history data for the major pairs provided by

Data manager

Data Manager

Add symbl... Edit symbol... Inport data... Delete data
Symbol Symbol Hame/Description Type

AMZN AMZN  NinjaTrader

EURUSD_fhdb EUR/USD (ForexHistoryDatabase.com)  MetaTrader

GBPUSD_thdb GEPJUSD (ForexHistoryDatabase.com)  MetaTrader

USDCHF_fhdb USD/CHF (ForexHistoryDatabase.com)  MetaTrader

USDIPY_fhdb USD/JPY (ForexHistoryDatzbase.com)  MetaTrader

Delete symbol & data

Timeframe

D1
M1
M1
M1
M1

Paint value in §
1.0
100000.0
100000.0
100000.0
1000.0

History Data Custom Indicators

PipTick Size
1
0.0001
0.0001
0.0001
0.01

(7)

Help

PipfTick 5.
0.01
0.00001
0.00001
0.00001
0.001

Data From -To
1984.09.07 -
1999.11.01-
1999.11.01-
1999.11.01-
1999.11.01-

Export to CSV Mi5 v

Total D...
2013.11.05 10652
2014.01.01 5178
2013.09.30 5083
2013.09.30 5083
2013.09.30 5083

Total Rec... Default 5
7355
5252136
5159583
5159205
5159464

ForexHistoryDatabase.com, but if you have your own history data in Metatrader you can easily

import your data

Check the section Import history data from MetaTrader for more description.




StrategyQuant User's Guide

4.1.2 Custom indicators
In this screen you can manage and import custom indicators to be used in StrategyQuant.

Data manager Custom Indicators
e
Home Custom indicators
|
235 Custom Indicators definitions
Manager
Add new Edit Delete
2
Build Mame Indicator file name Return type
EEIEEEE Aroon_Up_Down (Aroon_Up_Down) Aroon_Up_Down Mumber
= 1
Retest
strategies
S
Improve Custom Indicators data
strategies
Add new Edit Dataimport ¥ Delete indicator & data Delete data
Dptr‘: Mame Symbal Timeframe Data From/To Total days Records
zer
Aroon_Up_Down(25, false, false) -= AroonUpBuffer EURUSD_nz/H1 05/11/1995 - 09/05/2013 4335 83774
Aroon_Up_Down(25, false, false) -= AroonDnBuffer EURUSD_nz/H1 30/11/1999 - 29/05/2012 4564 77487
Aroon_Up_Down(25,false, false) -> AroonUpBuffer EURUSD_fhdb, 31/10/2006 - 29/06/2011 1702 28652

The screen is divided into two tables. Upper table (1) contains list of all custom indicators that are
defined in the system.

Bottom table (2) contains indicator data - data for an indicator with given parameters, output values
and symbol/timeframe.

It is important to understand that StrategyQuant is not able to run indicator code, so the only way
how to work with custom indicators in SQ is by importing their data.

Data are dependent on indicator parameter values as well as on symbol and timeframe on which it
was generated.

To find out more about how to work with custom indicators, check the section How to ... Import new
custom indicator
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4.2 Build strategies

the heart of the program. Here you can generate new trading strategies using different configuration
options and building blocks.
The resulting strategies should be saved to StrategyQuant file (.str) so you can work with them later.

Available build modes:

Genetic Evolution
StrategyQuant first generates initial population of random candidates (using the Random Generation

mode) and then uses genetic evolution process
to evolve the population and produce better and better candidates with each generation.

The process ends when predefined number of generations is reached or when there's no further
improvement.

Pros:
e intheory it should lead to strategies better than the initial random generation
e this means that the already good strategies in the first generation can be further improved
e search for profitable strategy in the trillions of possible combinations can be more effective
with the power of evolution

e evolution can be slower
e sometimes the evolution can lead to the dead end, so the generation should be watched
e the group of generated strategies is limited by population size

Random Generation
In this mode StrategyQuant continually generates and tests new random strategies, one after

another, until it is stopped.
The top candidates (based on predefined criteria) are stored into Databank so you can review them
later.

Pros:
e faster and simpler than genetic evolution
e it will run until it is stopped, so if you let it run for a few days it can generate and evaluate
millions of strategies
Cons:
e once the strategies are generated they are not further improved
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4.3 Retest strategies

this section is used for retesting already existing strategies. You can retest the strategy on another
historical data or timeframe; run Robustness tests on the strategy,
try different options (for example trading only during certain hours per day).

4.4 Improve strategies

this section can be used to improve existing strategy created in the Build step. "Improving" strategy
means replacing some of its part (entry rule, order type, exit rule)
or adding new condition to make strategy "better".

Improver works in a way that it randomly generates the selected part of the strategy, while keeping
the other strategy parts intact.

This way you can look for better exit rule or for additional entry rule condition that will improve
strategy performance.

4.5 Optimizer

optimizer can be used to optimize strategy parameters to optimal values, as well as for Walk-
Forward optimization and Walk-Forward Matrix analysis.
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5 Program Layout

The program is divided into several independent sections that correspond with the main
functionality.

n StrategyQuant

s Hep

/} Strategy (Duant

Retest strategies S— e | e |

Task:

1600 mo2 1504 1808 15:08 15:90
Time

[. Memory Usage & Heap Sl:a]

Clear log 3 fuso scroliiog Perform Mamory Ceanup
a v
Load Save v Edt v Delet= Clear 2l Rows: 0 Choose view  Default v Manage views Export t
Fit...  Symbol A Net profit =ofu1.0%wns Profit, Sharp,.. REX... LT Stabiity Symm,.. Draw,.. wWni...

Applcation slartad

1. Home
starting screen of the program, it contains sample settings, news and helpful links

2. Data Manager
here you can manage your history data and custom indicators

3. Build strategies
section to build new trading strategies

4. Retest strategies
section to retest existing strategies with different settings, or on different symbols/timeframes

5. Improve strategies
section to improve existing strategy by generating additional rule conditions

6. Optimizer
with features of simple and Walk-Forward optimization and Walk-Forward Matrix

7. Settings area
each section has its own independent settings area where you can configure the build/test
process

8. Results area
here you can see performance of the selected strategy and get its EA code
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9. buttons for starting, pausing and stopping the process

10. databanks - lists where generated strategies are stored
storage area for strategies, it contains all the built / tested strategies

5.1 Progress

Progress screen is the place where you can start, pause or stop the building/testing process,
it also shows you the log and memory consumption.

B strategyQuant 2.9.1 Bets

/ Strategy (Duant
!

Bulld new trading strategles Pagrens Setsngs
|
oy 5t ategens Euict Mode
» Start M rause B swop
oy O Genetic Evolu - ewohsson of &om infsal usng genetc
Memory Consumplion e - random g of without $he evoksson
4000 |
B | 2w
g 2000 |
| Tas:  DOME in 15661L.32s.
L 1000 | O g R T A B S T DS AR V03 -
ote: Ganerated naw Syategy 0236378 - dwmisoed, reascni Net Proft (5] § -2262.35 <= § 10000 .
bt o Gunersted new Strategy 0226270 « dwrvaned, ressco: Net Proft (I3) § 29090 c= § 20000 ... o 1N
= 2300 o0 0200 0400 caco Curarated vew Srutegy 0226080 - dwrvaned, reasce: Net Sroft (15) § 406787 = § 20000 .. O8N s
Time Generated raw Swategy 0225181 - dismvased, raascn Nel Frefi (1) $ 12812 <= § 20000 .. 10D &
| 2 Generated taw Siategy 022682 - dinvaned. 1eascn| Srategy domsnt prodece My trades ... (662 %
PR & Memory Usage & Heap Ste Gararated rw Rrstegy 0226383 - dmiswed, wascni Net Sroft (15) § 1554 <= § 09003 ... LS5
Ganersted new Srategy 0226204 - deriised, reascn; Srategy dosn't produce any trades ... 0255t
Gurarated rww Strategy 026095 - durvaed, reanco: Not Sroft {15) §-2M512 <= § 10000 .. 1004
Population Fitness Gunaruted rarw Strategy 0226195 - Gumissed, reasce et frefd (15) 5 -2648.88 <x § 30000 ... 13433
ez Generated caw Syategy 0225087 - Gisniased, 1eascn) Net Froft (15) $ 156142 < § 10000 ..., 02555
L | Gaorated raw Sategy 0226298 - disnad, eaecni Nt Proft (15) §-3006.88 <= § 10000 ... 0T
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g o Gerarated rww Strategy 022691 - dumvased, reascn| el Frefd [15) § 151200 <= $ 20000 .. 83 s
< Generated new Svategy 0226292 - dwvased, 1eason| Met Froft [15) $ 371852 <= $ 10000 ... D52 %
o2 | Qogeng...
Gararsted rew Srategy 0326203 - dwrvsed, reascn; Retum/DO Rato (15) 184 c= 25 .. L0
ooo . R w——— " DONE in 18661.22 «
C 20 4 €0 00 00 120 O 180 180 300 v
Generatons Ciear log P2 Ao sercd kg Pactorm Memary Casrup
I Top Strategy Top 5 Strategies g Population “Ql"l
Population: NJA  Gererations: NJA  Bapsed Tme: N/A
. v
Catsbark  Last generaton
m Save | ¥ Bdt. ¢ Delete Clear o Retest Rows: 0 Choose wew  Defadt v | Manage views Export %0 C5
Generagson RL.. Symbol i Net profit zofta.. NWrs Profit.. Sap.. Réex. Ann.. Stabdty Syme... Draw... wnt... RetD... Anm,
) L3
OONE 0 35641 K .

Before starting the build or test you should have the data and settings configured. The results
(generated top strategies) will be continually stored in the databank on the bottom.
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5.2 Settings

5.2.1 Data
in Data you have to select the symbol, timeframe and time range on which the strategies will be
backtested.

Money Management || Robusiness Tests | Ranking Options |

n
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Data for backtest @

Help

Main data for testing

Backtest Engine: MetaTrader v Allow only engine symbols (]
Symbol: USDCHF_fhdb - MT4 A Period: H4 v Available Data: Nj&
Start Date: 2006.01.01 v End Date:  5011,06,29 v
Reset Dates
Qut of Sample Period:
In Sample: 2006.01.01 - 2009.09. 18

[T Reverse Qut of Sample / In Sample
Out Of Sample:  2009.09.18 - 2011.06.29

Test Parameters

Spread: 3 % Market Slippage: 0 % Min distance of order from price: 5

Test precision: Selected Timeframe only (fastest) v

Additional data for testing

Symbol Timeframe  Date From Date To Test predsion Spread Slippage  Min, dist.

Backtesting Engine

allows you to choose which of the available backtesting engines (MetaTrader4 / NinjaTrader /
Tradestation) should be used for testing the strategy.

More about differences in backtesting engines is described in Backtesting engines — Tradestation,
NinjaTrader, MetaTrader4

Allow only engine symbols
if you check this you'll be able to choose only from the symbols that belong to a given engine. For
example, you wouldn't be able to run test with NinjaTrader engine on MT4 data.

Symbol, Period, Start and End Dates

StrategyQuant tests all the generated strategies on a given history data and this screen allows you to
choose the symbol and timeframe to be used for backtests.

There is an option to choose also the testing period (Date From, Date To).

Out of Sample Period
Allows you to split the history data to two parts:

e InSample - it is used during genetic evolution to compute the rank of the strategies, so that
the program is able to compare them
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e Out of Sample - this part of the data is used to verify if strategy really works as expected also
on data that it was not evolved

Test parameters

Testing precision

testing precision means how the price is data simulated during the backtest.

It is usually sufficient to use Selected Timeframe mode for Market orders, or Tick simulation mode
for Stop/Limit orders.

You can also use faster mode for generation, and then slower mode for strategies retest.

Trade On Bar Open

In this mode, the system will check for signals and places trades only at the open of a bar.

This is valid not only for opening the trade, but also for closing the trade on stop loss or profit target.
If the trade reaches its stop loss or profit target, it is NOT closed immediately at this level, but only at
the open of the next bar!

If you'll use this mode you have to generate a special version of EA that will also trade only on bar
open to achieve the same results.

Selected Timeframe only

together with Trade On Bar Open it is the fastest testing mode. It uses only the main timeframe to
simulate the prices.

This results in a very fast backtesting with very good accuracy. However, for Stop or Limit orders the
testing accuracy might not be sufficient and you should try more precise mode.

1 Minute data
slower testing mode, it uses minute data (if available) to simulate price changes during the testing.

Tick simulation

slow testing mode, it uses tick simulation within minute data to obtain more precise results. This is
the most precise testing that can be achieved without real tick data.

This testing mode is accurate enough for any type of orders.

Real Tick

this mode uses real tick data (if available) for exact price simulation. It is much slower than the other
modes and it should be used for final verification of new strategies.

Note! NinjaTrader and Tradestation backtester can work only with Selected Timeframe precision
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Additional data for testing

you can test your strategies automatically on multiple symbols/timeframes by specifying additional
data.

Additional data for testing

Symbaol Timeframe  Date From Date To Test precision Spread Slippage  Min. dist.
3 GBPUSD_fhdb H1 01.01.2007 29.03.2013 Selected Timeframe only {(fast... 3.5 0 L
] v| M30 01.11.2006 29.03.2013 Selected Timeframe only (fast... 2.5 0 L
m

EURUSD_fhdb %
— | GBPUSD_fhdb

USDCHF_fhdb

_ USDIPY_fhdb

To select additional data, choose the symbol in the combo box and set its timeframe, time range,
spread, etc.
The strategy is tested on additional data only if the row is checked.

This way you can test your strategy simultaneously on multiple symbols, or on the same symbol and
different timeframes or even on the same symbol and timeframe, and only a different spread,
slippage or precision.

Viewing the results of additional data tests

If you select any additional data, you'll be able to check the results for each additional
symbol/timeframe as well as result for whole portfolio (strategy tested on main data + all additional
data summarized together)

in the Results section.

Build new trading strategies Progress ‘ Settings | Results
GBPUSD_fhdb/H1 - GBPUSD_fhdb, H1, 01/11/2006 - 30/06/2011, OOS: 01/04/2010 - 30/06/2011
| Qvervie: ‘ | 5 | ‘ Equity chart | ‘ Trade analysis | ‘ Robustness analysis | | Strategy settings | | Source code ‘
Datg Direction: Bothsides v Stagnation Marker:  None v X Axdis:  Time v
Main: GBPUSD_fhdb/H1
ki Portfolio
5, EURUSD_fhdb/H1 NS
o GBPUSD_fhdb/M30
==
4500 | ~

4,000 |

3,500 |

3,000 |

2,500 1

2,000 |

1,500 |

Equity ($)
3
2

2008 200 2008 200 201 2011
4000 -0 : ¥ i + : i : h L g : L + = L " i
Jan-2007 Apr2007  Jul-2007 Oct2007 Jan-2008 Apr2008 Jul-2008 Oct2008 Jan-2008 Apr2008  Jul-2008  Oct2008 Jan-2010  Apr2010  Jul-2010  Oet2010  Jan-2011  Apr2011

[—=Partfolic — EURUSD_frdb/H1 — GBPUSD_fdb/M30 — GBPLISD_fdb/M1 |

If you'll use additional data for testing, you'll have also the opportunity to filter the resulting
strategies by the performance of the whole portfolio in Ranking Options Custom Conditions.
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5.2.2 Building blocks

Building blocks are the core components that are combined together to create rules for every trading
strategy.
Entry Rules Building Blocks

Entry building blocks can be divided into four main parts:

e price data - Open, High, Low, Close

technical indicators -RSI, CCl, Momentum, etc.

operators that are used for comparison and to combine the rules - <, >, and, or, etc.

time constants - Hour, Minute of day, Day of week
e simple predefined rules - CCl > 0, Stochastic < 50 etc.

You can choose each component that you want to use in the strategy, so you can select your favorite
indicators,

or choose for example only price data + operators if you want to generate strategies based only on
price.

Good practice
According to our experience, you can sometimes get better results if you don't check all the available
components, but narrow your choice to a smaller group of indicators or price values.

You can find description of all Entry and Exit nodes here.
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5.2.3 Strategy options

These settings allow you to specify the properties of the generated strategies as well as testing
conditions.

Market Sides
You can choose to generate strategies that trade only to one direction (Long or Short) or to both

directions (which is standard).
You can also select that you want the entry or exit rules to be symmetrical. If they are symmetrical,
then the rules for both directions are the same, only reversed.

An example of symmetrical rules:
Go Long if CCI >0
Go Short if CCI <0

As an alternative, you can choose to use non-symmetrical rules, in this case the rules for Long and
Short sides will be generated independently.

An example of non-symmetrical rules:
Go Long if CCI >0
Go Short if RSI < 0 and Momentum < 100

This settings can be used for both entry and exit rules, for example you can have symmetrical entry
rules, but non-symmetrical exit rules,

so the strategy will effectively use (for example) different stop loss and profit target for Long and
Short orders.

Trading Logic

Trading logic defines the behavior of the strategy and constraints of the backtester. Because there
are two different backtesting engines (MetaTrader/NinjaTrader) there are also some parameters that
are exclusive for only one of them.

Fill Type (NinjaTrader only)
Default or Liberal. It defines fill type used in backtesting. For difference between these fill types
please refer to NinjaTrader help.

Strict Stop Prices (NinjaTrader only)

there are normally constraints for placing stop/limit orders. For example you can enter long stop
order only above the actual price, and short stop only below actual price.

if you set StrictStopPrices=true, it will use this standard behavior, refusing orders with price levels
outside these constraints.

If you set it to false, it will check if the stop order price is correct and if for example you want to enter
to long stop below actual price it will instead enter at Market.

So setting StrictStopPrices to false will allow your orders to enter at market if the price already went
above the allowed level.
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Pending Orders Valid One Bar (NinjaTrader only)

if set to true, your pending orders will be valid for one bar only. They would have to be resubmitted
on every bar to be valid.

If you set it to false, pending orders are valid until they expire or until they are cancelled.

In MetaTrader pending orders are always valid until they expire.

Replace Pending Orders (MetaTrader, NinjaTrader only)

this is an important setting that has big influence on Stop and Limit orders. If set to true, the stop
orders are replaced with updated version every time there is new signal and order is still pending.
In the older versions of StrategyQuant this setting was implicitly set to false and it was hidden.

It seems that setting it to true leads to better and more successful breakout strategies, and it is
generally recommended.

Pending orders are replaced automatically for Tradestation.

Maximum Trades Per Day
you can limit maximum trades the strategy takes per day

Maximum Total Trades
you can limit maximum total trades to a given number. It is usually good to use this limit and set it to
some big number (1000-5000, depending on how many trades you expect during a tested period).

Exit at end of day/end of range
if selected, the strategy will close all position at the end of the day or end of the trading range (if
defined). This way you'll have no position open overnight.

Limit Signals to Time Range, Time Range From, Time Range To

this limits the hours the strategy is checking for entry signal to a given time range.

If used in combination with Exit At End Of Range then all open positions are closed at the end of the
range.

If you don't check the Exit At End Of Range then the strategy will not open new trades outside the
trading range, but the already opened positions will be not closed.

Exit At End Of Range, Exit At End Of Day, Exit On Friday
three settings that manage whether trades should be closed at the end of range, day or week.

Stop Loss & Profit Target Options
These settings allows you to specify whether Stop Loss and Profit Target should be mandatory in the

strategy, and what is the minimum and maximum of the SL/PT values in pips.
You can also define the desired Risk Reward ratio.
Having defined SL/PT in the strategy is the simplest and many times the most effective approach.

If you unselect the mandatory SL/PT then the randomly generated strategy can (but doesn't have to)
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have fixed SL/PT. It is advisable to use different exit rule if you uncheck this setting,
for example exit after X bars, otherwise the strategy will have no way to exit the trade.

Lookback periods
Here you can set up the periods and coefficients used by the GB when generating the trading rules.

Maximum Period for Indicators

sets the maximum period that will be used for indicators. Usually we don't use periods bigger than
100-300 in the trading system (depending on the type of trading strategy), so it is advisable to set the
desired maximum period value.

Maximum Period for Price Patterns

this is the maximum lookback period for price patterns (Open, High, Low, Close prices). It doesn't
really make sense to set it to more than 10-20, because the older price usually has no relation with
the current market movement.

Minimum and Maximum ATR Multiple

these are coefficients that are used in adaptive Stop Loss or Profit Target, if it is based on Average
True Range value.

For example, setting Minimum to 0.5 and Maximum to 5 tells SQ that it can use minimum 0.5 * ATR
as the SL or PT value and maximum 5 * ATR as the SL or PT value.
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5.2.4 Genetic options
settings that affect genetic evolution.

An important thing is that there is not one ideal configuration. You can experiment with genetic
evolution settings to obtain results that you want.

Genetic Options

Population size
is the number of different strategies in one population. It should be at least 50, the ideal value will be
between 100 - 1000 or perhaps even more.

Max # of Generations
is the count of how many generations the evolution should be performed.

Mutation Probability
is the probability that a strategy will be mutated, it should be around 5-15%.

Crossover Probability

is the probability that the strategy is selected for crossover operation. Every generation there is a
crossover of strategies performed during which the two parent strategies "mate" and produce two
children. Recommended value if 95%.

Initial Population Generation
for initial population you can choose two options:

Generate random population
Initial population will be generated randomly using the predefined settings and building blocks.

Decimation coefficient
decimation means that the system generates more strategies than needed for initial population, and
then chooses only the best. For decimation coefficient is 1 it means there is no decimation.

For decimation coefficient = 2 system generates 2 x population size strategies and then chooses the
best half for the initial population.

For decimation coefficient = 3 system generates 3 x population size strategies and then chooses the
best third for the initial population.

Max tree depth

allows you to specify maximum depth of strategy conditions tree. If you don't check 'Force..." it will
be enforced only for the initial generation, subsequent generations might get trees with bigger
depths that are the result of strategy cloning and mutation.

If you check Force for all generations, then the maximum tree depth will be enforced for all
generated strategies.
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Use systems from databank as initial population
existing strategies can be used as initial population. These strategies have to be loaded to the Initial
population databank.

Initial Population Conditions

when generating initial population you can specify additional settings to filter bad strategies you
don't want to use. For example you can configure it to dismiss (throw away) strategies where Net
Profit is below zero or where number of trades is below certain level.

Evolution Management
this was updated in version 3.5, now it allows you to split In Sample period to two parts for 3 parts
approach and to control the evolution in more ways.

Please read 3 data parts approach for more information about the new functionality and examples.

Start again when finished
if checked, it will restart the evolution when it finished (reached maximum number of generations).

Restart when fitness stagnates for X generations

if checked, it will restart if fitness stagnates for given number of generation. Fitness is the strategy
score. If it stagnates for 5-10 generations it is usually a sign that evolution reached its potential or
went into a dead end, so it might be a good idea to just restart it.
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5.2.5 Money management
Money management (or position sizing) specifies how many lots or shares are traded on each trade.

StrategyQuant contains three different money management options that can be used in the program
and also later n real trading in MetaTrader.

Fixed size
strategy will trade with fixed number of lots. This is recommended setting when you generate new
strategy, because it gives you clear overview of strategy real performance.

Fixed amount
strategy will risk a fixed amount of money for every trade.

This is basic money management without compounding. It can be used to test real performance of
strategies where Stop Loss is based on volatility (ATR),
or if you want to compare the performance of strategies with different Stop Loss.

Risk fixed % of account

advanced money management that is recommended for real trading. The strategy will risk a given %
of equity on every trade.

This is simple, but very effective money management that will allow the strategy to increase number
of lots as your account grows.

It is generally recommended to risk maximum 2-5% of account equity per one trade.
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5.2.6 Robustness tests

Robustness tests are additional tests that can be applied to your strategy. The idea behind
robustness testing is to verify how well the strategy will behave when there are small changes in
inputs, history data or other components of the strategy.

Robust strategy should have good performance even when the input parameters are slightly
changed, or when some orders are skipped.

StrategyQuant allows you to use Robustness tests in a form of Monte Carlo analysis.
This means that the program will run a specified number of strategy tests with given random
changes. As a result you'll receive a number of output results and output equities, one for each test.

You can then check these results to see how the strategy behaves when the inputs are changed,
which helps you decide if you can trade such strategy.

Monte Carlo Simulation Settings

Testing the strategy with randomized input or history data provides only one alternative that can be
compared to the original result.

In order to get more complete picture the robustness test can be repeated, until we receive bigger
set of different results.

You can specify number of tests in the Number of simulations variable. The more simulations will be
run, the better statistical significance of the results,

but it comes at a price. Each test takes its time, so the more tests you run, the longer it will take to
completely backtest the strategy.

The best value of tests is between 10 and 100.

Confidence level for reporting is simply a confidence level that is marked with a dark background in
the Robustness analysis table (see below).
Usual confidence level to use is 95%.

Types of Robustness Tests

Below is an explanation of different types of tests you can use. If more than one option is checked,
the tests are combined.

Randomize Trades Order

this is the simplest test, in the Exact variation it only randomly shuffles order of the trades. This
doesn't change the resulting Net Profit, but it is very useful in examining different variations of
Drawdown that can be a result of different order of trades.

In more advanced Resampling variation of this test the trades are not just shuffled. Instead the
program randomly picks total number of trades from the pool of all trades in history. The difference
is that in this method the list of trades might not be the same. It can pick one trade multiple times
and some other trade might not be picked at all.

This will give yet another view of the system. This method will usually change both Net Profit and
Drawdown and it is quite extreme test.
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Randomly Skip Trades

it will randomly skip trades with given probability. In real trading you can often miss a trade because
of platform or Internet failure, or simply because you paused trading for some time.

This test will give you an idea how the equity curve might look like if some trades are randomly
skipped.

Randomize Strategy Parameters

every strategy uses parameters, such as period of an indicator or constant that is used in comparison.
This test checks the sensitivity of the strategy to a small change of parameter value.

Probability of change is a probability that any parameter changes its value. Max parameter change is
the maximum percentage to which the parameter changes its value.

For example if you set Max parameter change to 10%, then a parameter with value 60 can be
randomly changed to a range 54 - 66 (+- 10% of its original value of 60).

Randomize Starting Bar
this will test the strategy behavior when the testing starts on a different starting bar. It is obvious
that a good strategy cannot be sensitive to which bar you start the test.

Randomize History Data

one very common case of curve fitting is when strategy is too dependent on history data. This option
checks the behavior of the strategy to a change in history data.

The Probability of change sets for every bar how probabile it is that open, high, low or close price will
be changed. The Max price change is a percentage value of the change in relation to ATR (Average
True Range).

So if for example close price is randomly chosen to be changed, ATR value is 10 pips, and Max price
change is 20%, then the price can change by +- 2 pips

Randomize Spread, Slippage, Min distance from price
these simulations will run the test with spread, slippage or minimum distance of stop order from
price randomly chosen from the given range.

For information about how to use Robustness tests and how to interpret the results, check the
Robustness tests and analysis section.




StrategyQuant User's Guide

5.2.7 Ranking options

When the strategies are generated, every new strategy is backtested on a history data and the
results of the backtest are then used to compute the Fitness (rank) of the strategy.

Fitness is number from 0 to 1 and it should reflect the "quality" of the strategy according to the given
criteria.

In this screen you can configure:
e how this Fitness value is computed (Strategy Selection criteria)
e how many top strategies are stored in the databank

e which strategies are stored to databank and which are thrown away (Custom conditions)

Databank Options
The best strategies found are continually stored into the Databank.

It is not possible to store every strategy (remember that StrategyQuant can create thousands of new
strategies every hour) so we have to specify

how many strategies should be stored in the databank, how they should be sorted to find out the
best ones and which strategies should be thrown away.

Maximum Strategies to Store in Databank
simply the maximum number of strategies remembered in the program

Dismiss strategies that have 100% duplicate orders

if checked, strategies that have exactly the same orders as some strategy in databank will be
dismissed. It is recommended to check this,

if there is a strategy with duplicate orders, it will be likely the same strategy with redundant rules.

Custom Conditions
You can define rules to throw away strategies with bad properties. For example it usually makes
sense to throw away strategies that result in loss or these that have too little number of trades.

Custom conditions allow you to specify your own custom rules that will be evaluated for every
strategy.

If the strategy matches any of the rules, it will be dismissed.

This is useful to quickly dismissing strategies that result in loss or with too little number of trades.

There are separate values for In Sample and Out of Sample performance, and for Robustness Tests (if
used) or Portfolio (if you used additional data).
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Custom conditions - Dismiss strategies where:

Use  What == Value

| Met Profit (IS) <= g 1000.0
| Mumber of trades (IS) <= 250.0
[ Return/DD Ratio (I5) <= 2.5
i % Stagnation (I5) = 30,0 %
M Return/OD Ratio (F) = 2.5

The abbreviations used in custom conditions are:

IS (In Sample) - result of In Sample part of data

00S (Out of Sample) - result of Out of Sample part of data
RT (Robustness Tests) - result of robustness tests

P (Portfolio) - results for portfolio (if exists)

Strategy Selection Criteria
Here you can choose from which data the strategy criteria will be computed and what criteria should

be used to compute the total Fitness of the strategy.

Compute fitness from:

You can select if you want to compute fitness (strategy fitness score) from main data or from
portfolio (if you use also additional data).

It is generally recommended to use Portfolio, then the strategy fitness will be computed from the
sum of all trades across all the symbols in your portfolio.

If you use this setting and you don’t have any additional data, fitness will be automatically computed
from main data.

Determine best strategies by

You can choose from the predefined most used criteria, or you can build your own complex fitness
function based on multiple criteria, each with a different weight.

Note that if you choose to combine too many criteria, they might "fight" against each other without
achieving what you expected. Profit Factor

criterion to maximize Profit Factor of a strategy.

You can find explanation for every ranking criteria here.
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5.2.8 Parts to improve

Strategy consists of three parts - Entry rules, Order type and Exit rules. Each of these parts can be
improved independently.

This way you can for example look for better exit rules, or generate a new rule for long entry while
keeping the short entry rule from original strategy.

Trading rules symmetry
m m 3
Long / Short Entry Rules symmetry Long / Short Exit Rules symmetry

Choose parts to improve

Check parts of the strategy (entry, order type, exit) that should be regenerated.
For every part you can select if the part should be completely replaced (replace) or if new condition should be added to the existing part (add).

Entry Rules

M Long add or replace v Generated Randomly

add or replace

Order Types

[T LonG Fixed : (STOP_ORDER at ODEM(1.0)+-0.8*TRUE_DANGCE (95),valid for: 1%.0 bars)

Exit Rules

m ; o 1]
LONG add or replace v Fixed : [ STOD LOSS(245.0) ] v

add or replace ¥

You have to check the part you want to improve. There is also a possibility to improve long/short
parts independently.

Addition types:

add - adds new condition to the rule

replace - replace the whole rule with new condition

add or replace - randomly determines if to add or replace

Improvement process
Improvement means that StrategyQuant will make a copy the original strategy and randomly
generate new conditions that will replace or add to the selected strategy part.

Then it'll test the new strategy variation to check if the "improvement" resulted in better
performance.
Strategies that have better performance that original strategy are then stored to databank.
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5.2.9 Parameters

this settings screen is available only for Optimizer. When you load a strategy to optimizer then you
have to specify which parameters should be optimized in the Parameters screen.

Optimization Results Options

Optimization method Genetic Optimization L Mumber of tests: 24

Strategy Parameters

Load param values Save param values
Mame Type Criginal Start Stop Step
M pEMa_1 Integer 10 5 20 5
pEMA_2 Integer 20 10 B0 10

Every parameter that you want to optimize has to be checked and you have to define its Start, Stop
and Step values.

The optimization engine will try every value from start to stop making steps.

Original value is there for comparison with original strategy performance.

Number of tests
The value in the Number of tests shows you how many tests in total have to be performed.

If you'll choose to optimize more than one parameter, the optimization engine will test every
combination of all parameters.
If you'll choose too many parameters to optimize, it can result to thousands or even millions of tests.

Optimization method

There are two optimization methods available:

Brute force - brute force methods goes through every possible combination of parameters. It could
be very slow when you optimize many parameters.

Genetic optimization - for every optimization with number of tests bigger than 500 or 1000 you
should use Genetic Optimization method.

WWW.FOREX-WAREZ.COM
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5.2.10 Success criteria

Note - Change in version 3.5

Walk-Forward Success Criteria are no longer configured in Settings, instead there are fully dynamic
success criteria available on the Walk-Forward results page.

Instead of in Settings you'll now find this page in Results -> Walk-Forward results when you double-
click on a Walk-Forward result in databank after optimization.

The first part of Walk-Forward result page shows the Total strategy score (computed from Success
criteria, see below) and other characteristics of Walk-Forward runs,such as Profit, Efficiency or
Consistency values.

Optimization Engine Progress ‘ Settings | I Res
Walk Forward Matrbx result - EURUSD_fhdb, H1, 2000.01.01 - 2014.01.01, O0S: 2014.01.01 - 2014.01.01
|Wa|k-Furward r5_| | Qverview | | List of trades | | Equity chart | | Trade analysis | | Strategy settings | | Source code |
Multi Walk-Forward Matrix Total score Profit Effidency Consistency Distribution Drawdown Trades
Cut of sample % fRuns 5 10 15
» e [
£ |
Walk-Forward results for Out of sample 20% and Runs 10 Reoptimization period is: reoptimize every 365 days on history of 1458 days

The second part contains dynamically configurable Score criteria. You can check any criteria you
want to evaluate on WF run evaluation as well as set its limit value.

Configure score criteria Help
Use the controls below to configure the limit values for each performance property

Total score (/] Profit A Effidency 3 Consistency 7 Distribution 3 Drawdown 3 Trades

108 H
—

H

H G —
1=

List of available tests:

Total score

a special criterion, here you set how many of the following criteria have to pass in order to consider
the run passed. In our case we need at least 4 criteria

from available (Profit, Efficiency, Consistency, Distribution, Drawdown, Trades) to be successful.

In our case 5 tests were successful, which is more than 4 required, so the run passed the Score criteria
test.

Profit (Overall Profitability)
overall profitability checks if the net profit result from optimization test is bigger than given value.

In our case the total profit was % 5743 which is more than required 51990.

Efficiency (Walk-Forward Robustness)

56
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this criterion measures robustness of walk-forward runs. For example, if the optimization parts
earned $10.000 and run parts earned $5.000,

then the Walk-Forward Efficiency is exactly 50% (run parts earned 50% of what optimization parts).
In our case test for efficiency failed, because the run part earned only 46% of the optimization part
and the required value to pass the test is 60%.

Consistency (of Profits)

it checks how big percentage of run parts are profitable and compares it to given minimum
percentage.

In our case Consistency was 60% which is exactly the minimum required value.

Distribution (of Profits)

this measures how big was the impact of every run to overall strategy profit. For example, if one
period contributed to more than 50% of total strategy profit

it means that the rest of periods performed quite poorly.

In our case this test passed, because no run produced more that 50% of total profit.

Drawdown (Maximum Drawdown)

it checks if maximum percentage drawdown any run exceeded given maximum.

In our case the maximum drawdown was only 9%, of up to 25 % allowed.

Minimum trades

it checks that there is at least minimum number of trades produced in every run. If a run produces
too little trades, it is less statistically significant.

In our case each run had more than 100 trades.

Score criteria control explained

One success criterion, you can
~ turn it off if you don't want to use it
M Efficen Label that shows if selected WF run passed the criterion
~— ornot (red or green). It also comparas the result of WF run
- with limit value required for criterion to pass.

|

a5, _— Slider that controls the limit value of success criterion

Actual result of the strategy that is compared with limit
to determine if criterion passed

5.2.11 Global options
Global options are available through menu Tools -> Options.
General

general tab allows you to set up general things like the title of the program, how to save log
messages or date and time format.
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Performance
performance tab allows you to set up how many cores of your CPU will be used for computation. The
more cores you'll choose, the higher will be the load of your computer.

Don't store list of trades in memory

If you check this option, all the strategies that are stored in databank will have their trades stored in
temporary files. This greatly saves memory, because history of list of trades consumes the biggest
part of the memory for every strategy.

If trades are stored in temporary files, they are loaded only when they are needed, for example when
you'll switch to list of trades or to equity chart.

Don't store expired and replaced pending orders

if you check this options, expired and replaced pending orders are not saved to the strategy history.
This is default setting, you should uncheck it only if you need to investigate something with the
expired orders.

Strategy parameters
this tab allows you to set the global parameters behavior. Strategy contains two set of rules, one for
long and one for short side. Usually they are symmetric.

Use the same parameters for long and short rules

Parameters used in these rules (for example periods for indicator) can be named by common names
same for long and short rule, or separate for every direction.

Unless you want to optimize the strategy especially for long and short rule, you should leave it
checked.

Add parameters for strategy options

this setting applies to Optimizer -> Parameters settings. When you'll optimize the strategy you can
choose to display only strategy parameters, or also parameters for general trading options, such as
time range for trade, etc.

Parameters without and with strategy options:

Strategy Parameters Strategy Parameters

Load param values Save param values Load param values Save param values

Name Type Criginal Start Stop Step v MName Type Criginal Start Stop Step
[ pEMA_1L Integer 10 10 10 i} [ pEMA_1L Integer 10 10 10 i}
pPEMA_2 Integer 20 20 20 s} pPEMA_2 Integer 20 20 20 s}
"] Maximum Trades Per Day Integer 1] v} a v}
Maximum Total Trades Integer 1] 1000 1} 1]
[T Replace Pending Orders Boolean False False False False
Limit Signals to Time Range Boolean False False False False
[7]  Time Range From Time 00:00 00:00 00:00 00:00
Time Range To Time 00:00 16:00 00:00 00:00
[7]  Exit AtEnd Of Range Boolean False False False False

HTML reports
possibility to customize HTML reports produced by the program. You can customize which charts you
want to see in the strategy performance report.
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5.3 Results

5.3.1 Databanks

Databank is a storage place where the generated/tested strategies are stored with their results.

Teststrategies
(] Load Save T Edit | v Delete Clear al Createportfolo | Rows: 5 Choose view  Default v Manage views Export to CSV
Generation Fit..  Symbol TF  Metprofit #oftra.. %Wins  Proft.. Shap.. R-Ex.. Annu.. Stablity Symm.. Draw.. Winl.. RetD.. Amnu.. A
(] Strategy 118 0.72 EURUSD_fadb  H1 $6331.62 292 50.68 % 132 0.11 0.16 1158 % 0.85 9141% 21132 103 3.02 0.57
O Strategy 133 0.72 EURUSD_fdb  H1 $3344.6 78 4353 % 132 0.12 018  7.44% 0.78 48.38% 12851 0.77 299 0.83 ¢
(] Strategy 140  0.81 EURUSD_fdb  H1 §2526.1 76 30.07% 133 0.11 027  511% 0.75  5431% 4715 0.43 5.36 115 ¢
] Strategy 1.56  0.72 EURUSD_fdb  H1 $6805.62 83 53.36 % 134 0.12 016 12.14% 0.88 8619%  2319.4 114 293 0.55 ¢
a Strategy 1.6 0.77 EURUSD_fdb  H1 $699.32 65 5L32% 148 0.15 023 1142% 0.81 B8418% 1577.51 105 41 08 ¢
[«

Each mode (Build/Test/Improve/Optimize) has its own independent databank table.

For memory reasons Databank cannot keep unlimited number of strategies, instead it stores the
selected number of top strategies, for example top 100 or top 1000 strategies.

The configuration how many strategies to store in the Databank and how to sort them can be set in
the Settings -> Ranking Options

Databank functions
Every strategy result in the Databank can be viewed in the Results screen by using double-click.

Load
this button is available only in Retest databank, it loads Strategy projects (.str files) so they can be

retested.

Save (as Strategy/Portfolio/HTML report/Source code)
this way you can save your strategy, you should always save good strategies to a Strategy Project
(.str) so that you can work with them later.

Edit (Parameters/Trading rules)
here you can manually edit the selected strategy - either the values of its parameters or the trading
rules.

Delete/Clear all
this will delete selected or all strategies from the list

Create portfolio
it will combine selected strategies to a portfolio - a special report that combines trading results of
multiple strategies. You can then check/analyze the results of whole portfolio of strategies.

Views
Each row in the table represents one strategy plus, the results of the strategy backtest - number of

trades, total profit/loss, Fitness score, etc. are visible in the table columns.
Results are divided into In Sample and Out of Sample parts.
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All the columns in the databank are customizable, you can choose which columns you want to see
using views.

Export to CSV
you can also export the whole table content to a CSV file

5.3.2 Overview

Overview screen displays various statistics computed from the backtest data.

5.3.3 Listof trades

Contains complete list of trades generated by the backtest.

If you backtested your strategy on multiple symbols/timeframes, you can switch between the results
or check the list of trades for whole portfolio.

5.3.4 Equity chart

Displays equity chart of the strategy.

Stagnation marker shows the maximum stagnation period - this is the longest period that it took
strategy to make new high on the equity.

In case of portfolio, it displays charts for every symbol/timeframe tested, plus equity of complete
portfolio.

5.3.5 Trade analysis

This screen displays yearly performance of the strategy plus configurable small charts with trades per
hour, day of week, day of month, etc.

5.3.6 Robustness analysis

This screen is empty if you didn't configure any Robustness Tests.

Otherwise it contains equity chart for every robustness test simulation and table of important
confidence levels computed using Monte Carlo analysis of simulations.

For information about how to use Robustness tests and how to interpret the results, check the
Robustness tests and analysis section.
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5.3.7 Strategy settings

This screen displays current settings of the program versus settings that were used when the strategy
was last time backtested/generated.
The differences are highlighted with red color.

To quickly load settings from the strategy you can use the button Apply Strategy Settings.
This will load settings from the strategy and applies it to the selected program section.

| COverview | | List of trades | | Equity chart | | Trade analysis | | Robustness analysis | | Strategy settings | | Source code
Refresh Current Settings from/to task | Reteststrategies v
MName Strategy last test Current settings Name Strategy last test Current settings
Build Goals
Market Sides
Type Both Long & Short Both Long & Short
Long / Short Entry Rules symmetry True True Long / Short Exit Rules symmetry True True
Strategy Options
Trading Logic
Exit at end of day / end of range False False Limit max trades per day to False Falze
Limit max total trades to 10000 10000 Limit trading to hours Falze Falze
Close also pending Stop/Limit orders True True Enter only once per bar True True
Check signals only on bar open True True
Stop Loss & Profit Target options
Stop Loss is Required True True Profit Target is Required e .
Minimum SL/PT in pips 30 30 Maximum 5L/FT in pip 500 300
Lookback Periods
Maximum Period for Indicators 100 100 Maximum Period for Price Patterns 20 20

Minimum ATR. Multiple Maximum ATR. Multiple 5.0 5.0

Data
Symbal GEPUSD _mt4 EURUSD _a Ymeframe
Start Date 01.01,2000 00:00:00 01,01, 2008 00:00:00 [ Date 28.10,2011 00:00:00 30.05.2012 23:59:59
005 Start Date 28.10,2011 00:00:00 30.05.2012 23:59:59 @S End Date 28.10,2011 00:00:00 30.05.2012 23:59:59
Spread 3.5 2.5 Market slippage 0.0 0.0

Min distance from price 5 Test precision Tick simulation {slow... 1 Minute data (slow)

Money Management
Type Fixed size Fixed size
Details 0.1lots 0.1lots Capital size 10000 10000
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5.3.8 Source code

Source code tab is where you'll get the result of the program. For every selected strategy it generates
selected source code.

Source Code Type
There are three types of source code that can be generated:

Pseudo Code
human readable pseudo code of the strategy. You can see the strategy logic and you can use it for
manual trading.

MetaTrader4 Expert Advisor
the EA code for MetaTrader. You can save the EA code to MetaTrader/experts directory and you'll be
able to run your new EA in MetaTrader.

MT4 Special EA - Trade on Bar Open

special version of MetaTrader4 EA - it checks for signals and places trades only at the open of a bar.
This is valid not only for opening the trade, but also for closing the trade on stop loss or profit target.
If the trade reaches its stop loss or profit target, it is NOT closed immediately at this level, but at the
open of the next bar!

EA generated this way will be 100% compatible with the strategy tested in SQ using the Trade on Bar
Open test precision.

NinjaTrader code
Strategy code for NinjaTrader. You can copy & paste the code into new NinjaTrader strategy.
Check more about this in section Exporting the strategy from StrategyQuant to NinjaTrader

EasyLanguage code for Tardestation/MultiCharts
Strategy code for NinjaTrader. You can copy & paste the code into new NinjaTrader strategy.
Check more about this in section Exporting the strategy from StrategyQuant to Tradestation

Put values to parameters

by checking this checkbox you can generate code where all the number constants like indicator
periods, comparison constants etc.

will be parameterized - a parameter will be added for every constant.

This will allow you to optimize your EA in MetaTrader, or test it with different parameter values.
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6 Advanced functionality
6.1 Robustness tests and analysis

Curve-fitting strategy to the historical data on which it was build is the biggest danger of strategies
generated using any machine learning process.

After developing new strategy you should make sure your strategy is robust - which should increase
the probability that it will work also in the future.

What is robustness?

It is simply the property of strategy of being able to cope with changing conditions.

- First of all, strategy should work on unknown data (if the market characteristics didn't change)
either with or without periodic parameter reoptimization.

- It should not break apart if some trades are missed.

- Robust strategy should not be too sensitive to input parameters - it should work even if you slightly
change the input parameter values, such as indicator period or some constant.

How to test strategies for robustness

1. Make use of In Sample and Out of Sample periods

the most basic test for robustness is testing the strategy on Out of Sample data. If you run genetic
evolution, the strategy is evolved only on the In Sample part of data. The Out of Sample part is
"unknown" to the strategy, so it can be used to determine if the strategy performs also on unknown
part of data.

The blue part of each chart is the Out of Sample (unknown) data., We can see that the strategy on
the left performs well also on this part, while strategy on the right fails on the unknown data - it is
almost certain to be curve fitted.

2. Test strategies on multiple symbols and timeframes

second test for robustness is very though - it means testing the same strategy on different symbol(s)
and/or another timeframe(s). Robust strategy should ideally work on multiple symbols/timeframes.
In reality, because each market has its own characteristics, daily volatility, etc., it will be not easy to
find a strategy that has the same perfect performance on multiple symbols using just one set of
settings.

We can be satisfied if the strategy performs on other markets with at least some degree of
profitability, or just slightly losing.
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_Main data for testing Mail’l Data
Symibal: EURLISD_fhdb v Perind: H1 v Avalable Data: 01.11.2006 - 25.03.2013
Start Date: 01.01, 2007 v EndDate: 39032013 r Reset Dates
Out of Sample Period: o 1n Sample: 01.01.2007 - 16,05.2011
™) Reverse Out of Sample  In Sample Out Of Sample:  16.05.2011 - 25,03.2013
Test Parameters
Spread: 25 2 Market Sippage: [ Min distance of order from price: 5 &
Test precison: Selected Timeframe only (Fastest) - se real spread (only For real tick data)
 Addtional data for testing Additional Data
Symbol Tmeframe  Date From Date To Test precison Spread Sippage M. dist.
GEPUSD_fhde H1 0LOL2007 29032013  Selected Timeframe only (Fast... 3.5 o 5
=

-

StrategyQuant allows you to specify additional symbols for building/testing the startegies in the
Additional data section. You can even test the strategy on the same symbol with different timeframe.

2007 2008 2008 2010 EOIN] 012 013
May-2007 Sep-2007 Jan-2008 May-2008 Sep-2008 Jan-2008 May-2008 Sep-2008 Jan-2010 May-2010 Sep-2010 Jan-2011 May-2011 Sep-2011  Jan-2012 May-2012 Sep-2012  Jan-2013

— Partfolio — GBPUSD_fhdb/H1 — Main: EURUSD_fhdb/H1
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2 2 201 2011 2012
May-2007 Sep-2007 Jan-2008 May-2008 Sep-20028 Jan-2000 May-20090 Sep-2000  Jan-2010 May-2010 Sep-2010  Jan-2011 May-2011  Sep-2011  Jan-2012  May-2012  Sep-2012  Jan-2013

= Partfolic — GBPUSD_fhdb/H1 — Main: EURLISD_fhdb/H1

In the two charts above you can see test of strategy on EURUSD (green line), GBPUSD (cyan line) and
portfolio of both (blue line).

While on the left chart the strategy performs well on both currencies, on the right chart you can see
that performance on GBPUSD is bad. This startegy is probably not robust enough.

3. Use Robustness Tests tool in StrategyQuant

StrategyQuant allows you to turn on Robustness Tests. Robustness Tests tool simply repeatedly tests
the strategy with different random changes in the input parameters and data performing Monte
Carlo simulation.

The idea behind this robustness testing is to verify how well the strategy performs when there are
small changes in inputs, history data or other components of the strategy.

Monte Carlo Simulation Settings

7] Use Robustness Testing Monte Carlo Analysis

Mumber of simulations 50 & Confidence level for reporting 95 T %

Robustness Testing Methods

Use  Method
P Randomize trades order, with method Exact

Randomize spread parameters

4 Basic
Randomly skip trades, with probability 10 %6 Min 25
P2 randomize strategy parameters, with probability 20 % and max change 20 % b Max 4,5

Randomize starting bar, with max change 100
Randomize history data, with probability 20 %% and max price change 10 % of ATR
Randomize spread from 2,50 to 4,50
["]  Randomize slippage from 0.00 to 0.00
Randomize min distance from price from 0.00 to 0,00
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You can simulate different properties:

- Randomize Trades Order - this is the simplest test, it randomly shuffles order of the trades. This
doesn't change the resulting Net Profit, but it is very useful in examining different variations of
Drawdown that can be a result of different order of trades.

- Randomly Skip Trades - it will randomly skip trades with given probability. In real trading you can
often miss a trade because of platform or Internet failure, or simply because you paused trading for
some time. This test will give you an idea how the equity curve might look like if some trades are
randomly skipped.

- Randomize Starting Bar - this will test the strategy behavior when the testing starts on a different
starting bar. It is obvious that a good strategy cannot be sensitive to which bar you start the test.

- Randomize Strategy Parameters - every strategy uses parameters, such as period of an indicator or
constant that is used in comparison. This test checks the sensitivity of the strategy to a small change
of parameter value. Probability of change is a probability that any parameter changes its value. Max
parameter change is the maximum percentage to which the parameter changes its value. For
example if you set Max parameter change to 10%, then a parameter with value 60 can be randomly
changed to a range 54 - 66 (+- 10% of its original value of 60).

- Randomize History Data - one very common case of curve fitting is when strategy is too dependent
on history data. This option checks the behavior of the strategy to a change in history data.

The Probability of change sets for every bar how probable it is that open, high, low or close price will
be changed. The Max price change is a percentage value of the change in relation to ATR (Average
True Range).

So if for example close price is randomly chosen to be changed, ATR value is 10 pips, and Max price
change is 20%, then the price can change by +- 2 pips

Interpreting the results
Robustness tests output the results as a set of equity charts for each testing run AND a table showing

the results of Monte Carlo simulation.

Cosfidence leveh for rodustness tests Lquity charts of al sermdaticn russ

g robustress tests. 7 200

Rewidts o e tabde arw br coogletn dets (In Savple « Out of Serplel

a.000

BEEE

Equly %)

5  EEEEEERS

14
wit, $ Bnow 1.3 % 144 0.2R A5 %
5% 1Na% 1% % 34 n2R A5
% $9C% 11.36 2R 54

-

In this example we've run 10 simuations, with random changes in strategy parameters, history data
and randomly skipped trades.

We can see what would be the equity for each of these simulations and the table on the left provides
us the valuable information on the strategy properties during these simulations.
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Confidence levels for robustness tests

The levels below show with what confidence you can expect the displayed strategy
results. Computed results are based on Monte Carlo simulation of multiple runs made
during robustness tests,

Results in the table are for complete data (In Sample + Out of Sample).

Conf Met Profit Max DD %6 RetfDDD R Exp AR %

Criginal S6995.2 5.97 % 8.13 0.34R 8.86 %
50 % € 5926.18 5.83 % 6.53 0.34R 7.8 %
60 %% € 5855.82 7.26 % 5.93 0.32R 7.71%
70 % € 5704.21 8.91 % 4.79 0.31R 7.55 %%
80 %% S 4755.2 9.46 % 374 0.25R 6.56 %%
90 %% £ 4057.69 10,92 % 3.53 0.23R 577 %
91 % € 3943.499 11,36 % 3.4 0.2R 5.65 %%
92 % € 3943.499 11,36 % 3.4 0.2R 5.65 %%
93 % € 3943.499 11,36 % 3.4 0.2R 5.65 %%
94 % € 3943.499 11,36 % 3.4 0.2R 5.65 %%
95 % £ 394349 11.36 % 344 0.2R 5.65 %
96 %% € 3943.499 11,36 % 3.4 0.2R 5.65 %%
97 %% € 3943.499 11,36 % 3.4 0.2R 5.65 %%
98 % € 3943.499 11,36 % 3.4 0.2R 5.65 %%
99 % € 3943.499 11,36 % 3.4 0.2R 5.65 %%
100 %% € 3943.499 11,36 % 3.4 0.2R 5.65 %%

What do these values mean?

The first row displays values of Net Profit, Maximum % Drawdown etc. of original strategy for
comparison.

The rest of the rows display values at different confidence levels.

These numbers are a result of Monte Carlo analysis applied on our 10 random simulations.

For example, values at 80% confidence level mean that there is 20% chance that Net Profit,
Drawdown etc. will be worse than the confidence level values.

Values at 90% confidence level mean that there is 10% chance that Net Profit, Drawdown etc. will be
worse than the confidence level values.

Values at 95% confidence level mean that there is only a 5% chance that Net Profit, Drawdown,
etc. will be worse than these values.

So Monte Carlo simulation of our strategy shows us that by skipping 10% of random trades and small
random changes in input parameters and data our Net Profit can decrease from $ 6990 to S 3943,
and Maximum Drawdown can increase from 6.97% to 11.36%.

This means that there is only 5% chance that Net Profit will be lower than $ 3943. By looking at the
higher confidence levels we can see that none of our tests had worse results than $ 3943, so the
strategy seems to be relatively robust to the changes we exposed it to.

Because robustness tests are generated randomly, equity charts and values in the table will slightly
differ every time you retest the strategy. Also, the more simulations you'll run, the bigger statistical
significance of this test.
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4. Use Walk-Forward Matrix as robustness test

Fourth type of robustness check is test using Walk-Forward Matrix. If the strategy passes this test it
means that with the help of parameter reoptimization it is adaptable to a big range of market

conditions.
|\‘I‘dk—ﬁlrward r5_| | Crverview | | List of trades | | Equity chart | | Trade analysis | | Strategy settings | | Source code
Multi Walk-Forward Matrix Total score Profit Effidency Consistency Distribution Drawdown Trades
Out of sample % fRuns 5 10 15

Walk-Forward results for Out of sample 20% and Runs 10 Reoptimization period is: reoptimize every 365 days on history of 1458 days

Configure score criteria Help
Use the controls below to configure the limit values for each performance property

<]
.
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| Tolzlscnre| | Profit | |Eﬁ'laenqr| |<:nm:slmcy| |Dis|rt|uhm| | Brawdnm|
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6.2 Optimization

6.2.1 Simple optimization

The idea behind an optimization is simple. First you have to have a trading system, this may be a
simple moving average crossover for example.

In almost every system there are some parameters (indicator periods, comparative constants, etc.)
that decide how given system behave. The optimization means to test the system with different
parameter values

to find the optimal values of these parameters (giving highest profit or best Return/DD ratio).

Optimization example

Step 1: Loading a strategy for optimization

First of all, you have to switch to Optimizer window and load the strategy you want to optimize.

n StrategyQuant
File Tools Help
\
('g Strategy (Juant L] e -
s A\ Load settings St as Create strategy Load strategy
Optimization Engine Progress Settings Results
Strategy to optimize
» Start Il Pause B Stop [
File: D:\work\StrategyQuant\strategies\EMA_Cross.str
Memory Consumption [ _Optimization Settings — el - - — e
4,000
© Simple Optimization
g © Walk-Forward Optimization
s
£ 2,000 © Walk-Forward Matrix
=
1,000
o
07:15 07:20 07:25 07:30
Time
& Memory Usage & Heap Size
Total number of tests 1
Running test number 0
Task: ..
A v
Optimization results
()] Load Save v Edit v Delete Clear all Rows: 1 Choose view My view X v Manage views Export t!
Generation Fit... Symbol TF Optimization Parameters Net profit #oftra... % Wins Profit... Stability = Symm...  Draw... Wwin/L,
0 0 TESTOATAT H1 $0 0 0% 0 0 0% 0
<

Application started

For this example we'll use simple EMA_Cross strategy that goes long when faster EMA crosses above
slower EMA, and go short when faster EMA crosses below slower EMA.

After you loaded the strategy, it is added also as Original strategy to the Optimization results
databank.

You can double click on the Original strategy and then go to Results -> Source code to see its rules.
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Optimization Engine Progress ‘ Settings ‘ Results

TESTDATAT/H1 - TESTDATAT, H1, 06/02/2009 - 07/10/2010, O0S: 07/10/2010 - 07/10/2010

| Ouervien | | List of trades | | Equity chart | | Trade analysis | | Strategy settings | | Source code |

Source Code Type:  Pseudo Code(*. TXT) v Save to file M7 Put values to parameters

Tested on TESTDATAT, H1, 06.02.2005 - 07.10.2010
Spresd: 3.5, Slippage: 0.0, Min distance of stop from price: 32

== Strategy Paramsters

pLongEMA 1
pLongEMA_2
pShortEMRE 1 = 10;
pShortEMR 2 = Z0;

= 10;
= 20;

= Entzry conditioms

LongEntryCondition = (EMA(pLongEMA 1) Crosses Above EMA(pLongEMA_2))
ShortEntryCondition = (EMA(pShortEMA 1) Crosses Below EMA(pShoztEMA 2))

— Entzy ordezs

—-- Long entry
if LongEntryCondition is true {
Reverse existing order (if any) and Buy on open at Market;

}

Make sure you check the Put values to parameters checkbox so that you see that variables
pLongEMA_1, pLongEMA_2, pShortEMA_1, pShortEMA_1 are used to store indicator parameters.
In our optimization we'll try to find optimal values of these parameters.

There's still one small problem. We can see that the strategy uses different parameters for long and
for short direction.

We can use it like this if we want to find optimal values independently for long and short side, but for
our example we'd like to use the same parameter for long and short side.

We can do it in program Tools -> Options -> Strategy parameters.

i s i s

General Performance Strategy parameters HTML Report

Strategy parameters

e the same parameters for long & short rules(if they are symmetric)
If checked, long and short rules will share the same parameter names.
If you unchecdk it, you'll be able to use different parameters for each direction.
3 Add parameters for strategy options

If checked, the strategy will contain parameters allowing you to control options like trading time ranges, check signals on bar
open.

If you check the first checkbox, it will use the same parameters for long and short direction (providing
the rules are the same).
Click OK to store the settings and refresh the source code.
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Entry conditions

LongEntryCondition =
ShortEntryCondition =

(EMR (pEMA 1) Crogsses Rbowve EMD (pEMRE 2))
(EMR (pEMA 1) Crosses Below EMRB(pEMA Z2))

= Entry orders

—— Long entrcy
if LongEntryCondition is true |

Beverse existing order (if any) and Buy on open at Market;

—— Short entry
if ShortEntryCondition is true {

Beverse existing order (if any) and S5ell on open at Market;

Now you can see that the strategy contains only parameters pEMA_1, pEMA_2 that are used for both
directions.

Step 2: Setting optimization values

To set up values that will be optimized we have to go to Settings -> Parameters

Progress Settings

Optimization Engine

| Data | | Parameters | | Success Criteria | | Money Management

Optimization Parameters @

Help

Optimization Results Options Optimization Results Options

Optimization method Genetic Optimization v Mumber of tests: ‘ 24 Maximum strategies to store in results 100 2

Strategy Parameters Strategy Selection Criteria - Determine Best Strategies by

Load param values Save param values ) Net Profit (Return)

Here you can see the list of all strategy parameters that are available for optimization.

Original Sta St Stfp
10
20

Mame Type © Return / Drawdown ratio
M\ pEma_1 Inte

PEMA e ) Strategy Quality Number (Van Tharp)
) pEMa_2 Integer

() Strategy Quality Number score (Van Tharp +MF)

T D Funactanms filan Tharnt

Optimization simply means trying different values of input parameters.

For every parameter you want to optimize you have to check the line of the parameter and choose
Start, Stop and Step values. The optimizer will iterate the value from Start to Stop, taking Steps.
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Original value is also configurable, it will be used to retest the original strategy. You can use this value
to compare performance of new results with the "original" settings.

The Number of tests value shows us how many tests have to be performed to test all the
combinations of the values.

Note!
It is possible that your parameters table will contain much more parameters, it could look like this:

Optimization Results Options

Optimization method Genetic Optimization T Mumber of tests: 24

Strategy Parameters

Load param values Save param values

Mame Type Criginal Start Stop Step
M pEMa 1 Integer 10 5 20 5
" pEMA_ 2 Integer 0 10 &0 10
[l Maximum Trades Per...  Integer ] ] 0 0
Maximum Total Trades Inteqer 0 1000 ] i]
[  Replace Pending Ord... Boolean Falze Falze Falze Falze
Limit Signals to Time ... Boolean False False False False
[T  Time Range From Time 00:00 00:00 00:00 00:00
Time Range To Time 00:00 16:00 00:00 00:00
[  Exit At End Of Range Boolean False False False False
Exit At End Of Day Boolean False Falze False False
[ Exit On Friday Boolean False False False False

This is another powerful feature of StrategyQuant. It allows you to optimize not only strategy
parameters, but also other trading options, such as how many trades to take per day, or what should
be the time range for trading.

These settings are normally a part of Strategy Options, but you can also optimize their values.

If you don't want to use them and see them in Parameters table, go once again to Tools -> Options ->
Strategy parameters and uncheck the checkbox for Add parameters for strategy options.
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General Performance  Strategy parameters ~ HTML Report

Strategy parameters

Use the same parameters for long & short rules(if they are symmetric)

If checked, long and short rules will share the same parameter names.,

If you uncheck it, you'll be able to use different parameters for each direction.
I D Adhl parameters for strategy options

If checked, the strateay will contain parameters allowing you to control options like trading time ranges, check signals on bar
open.

The last thing we have to configure is the data that will be used for testing. We can choose EURUSD
on H4 timeframe for this example.

Step 3: Running the optimization
Now we are ready to run the optimization. We'll go back to Progress screen and click on Start button.

The optimization engine will test all the possible combinations of selected input parameters and
store the results for each combination to the databank on the bottom.

Optimization Engine

Progress Settings ‘ Results ‘
Strategy to optimize
Il Pause B Stop
File: D:\work\StrategyQuant'strategies\EMA_Cross.str Load
Memory Consumption Optimization Settings
4,000
© Simple Optimization
o ) Walk-Forward Optimization
=1
£ 2000 © Walk-Forward Matrix
=
1.000
ol
07:20 o730 07:40 07:50 0E:00
Time
‘.l Memaory Usage & Heap SIZE|
Total number of tests 24
Running test number 1]
Task: DONEin 1,957 s.
Testing Optimized 0.18 ... 0.39=. ¥
Testing Optimized 0,19
Testing Optimized 0.20 ...
Testing Optimized 0.21 .....
Testing Optimized 0.22 .....
Testing Optimized 0.23 .....
DOMEin 1,957 s.
v
Clear log 7 st scrall leg Perform Memary Cleanup
T
Optimization results
| Load Save v Edit ¥ Delete Clear &ll Rows: 24 Choose view My view X v Manage wit
Generation Fit... Symbal TF Cptimization Parameters #oftra... S Wins Frofit... Stability Symm... Draw... Wi
[ ] Optimized 0.0 0.61 EURUSD_fhdb H4 pEMA_1=5.0, pEMA_2=10.0 §3953.95 535 33.08% 117 0.74 49.09 %  2483.27
() Optimized 0.4 0.5 EURUSD_fhdb H4 pEMA_1=5.0, pEMA_2=20.0 §3557.12 377 BT % il 0.54 45.8 % 4522.69
1] Optimized 0.23  0.57 EURUSD_fhdb  H4 pEMA_1=20.0, pEMA_2=60.0 $3337.11 117 30.77 % 1.33 0.74 45.87%  2877.59
[ ] Optimized 0,20 0,52 EURUSD_fhdb H4 pEMA_1=5.0, pEMA_2=60.0 £2923,53 223 26.01% 1.21 0.65 39.73%  3227.59
M Original strategy 0,48 EURUSD_fhdb  H4 $2760.33 273 30.77% 117 0.56 36.26%  3843.0%
(] Optimized 0,14 0.59 EURUSD_fhdb H4 pEMA_1=15.0, pEMA_2=40.0 & 2506.7 165  30.91% 119 0.64 3138 % 1324.7
4 N 7
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We can sort the databank by Net Profit and we can see that the best input values in terms of
maximum profit are pEMA_1=5 and pEMA_2 = 10.

We can also see the results of original strategy (gray background) that used pEMA_1=10 and
pEMA_2 =20

Interpreting the results
Now we've got input parameters that were optimized for our given symbol and timeframe.

What we've really done is we found out what worked best in the past. We have to be very careful
because the parameters might be ideal for the history data,
but there is no guarantee that what worked best on history data will work also in the future.

It is called curve fitting - usually the more parameters the strategy has, the bigger is the danger of
curve fitting.

There are two approaches to curve fitting:
e make sure the strategy is robust and not optimizing its values at all
e make sure the strategy benefits from periodic reoptimization

So the question is - will periodical reoptimization improve the results of my strategy?
If yes, how often should | do it?

StrategyQuant can give you answers to these questions using another of its advanced functionality -
Walk-Forward Optimization and Walk-Forward Matrix.
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6.2.2 Walk-Forward Optimization

Walk-Forward optimization is generally a set of simple optimizations followed by trading using the
best parameters.

It is a technique in which you optimize the parameter values on a past segment of market data, then
verify the performance of the system by testing it forward in time on data following the optimization
segment,

and the process can be repeated over subsequent time segments.

How Walk-Forward optimization works

in walk-forward optimization, the data are divided into a configurable number of periods (6 in this
example).
Each period consists of optimization part and run part.

The program starts with optimization period 1. It will run the simple optimization on optimization
period 1 to find the best parameter values.

These parameter values are then applied to run period 1 - strategy is tested by trading with the
optimized parameters on the run period.

At the end of run period 1, the system again runs simple optimization on a part of data marked as
optimization period 2.

It finds the best set of parameter values and they are again used for trading in run period 2.

This continues until the period 6, which is also the end of history data used in test.

Walk-Forward optimization simulates how you'd work with the strategy during real trading - you'd
optimize it on some historical data and then trade it with the optimal values.

After some time you'd want to reoptimize it and let it trade again.

Analysis of walk-forward results can tell you if the strategy is a good candidate for periodic
reoptimization.

Walk-Forward optimization example

Please refer to an article from our website for the Walk-Forward optimization example:

http://www.strategyquant.com/articles/walk%20forward%20optimization

75
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6.2.3 Walk-Forward Matrix

Walk-Forward Matrix is a powerful feature that can help you with two things:

1. Find the optimal period for strategy reoptimization
it will help you identify the best optimization frequency

2. Test the strategy for robustness
if the strategy passes Walk-Forward Matrix test it means that with the help of parameter
reoptimization it is adaptable to a big range of market conditions.

Standard Walk-Forward optimization tests the strategy results if it is periodically reoptimized, let's
say every 300 days.

But how do we know how often it is the best to reoptimize the strategy?

We can only guess, unless we'll use Walk-Forward Matrix that will test various combinations of
reoptimization periods.

Walk-Forward Matrix example
Please refer to an article from our website for the Walk-Forward optimization example:

http://www.strategyquant.com/articles/walk%20forward%20matrix
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6.3 Portfolios

There are two possibilities how to create a portfolio:

1. Use Additional data to build/test strategy on multiple symbols or timeframes - this will create a
portfolio that will contain results
of the same strategy tested on different data

2. Manually combine strategies to a portfolio - this will create a portfolio of different strategies
combined together, trading on the same or different symbols & timeframes

Portfolio results are a summary results of all the strategies it contains. For portfolios created
manually (2) there is a special "Portfolio #" result created in databank that can be saved to a file for
later use.

Portfolio chart

Equity chart for portfolio combines equity of the portfolio as well as equity for every strategy in the
portfolio. When viewing a portfolio you can switch between portfolio chart and
charts of substrategies using a combo box on the top left corner of the chart.

Data | Portfolio v Direction: Bothsides Stagnation Marker:  All time v X Axis:  Time v
Fartfolio
Strategy 1.69

2 Strategy 1.56
Strategy 1.40
20 sirategy 1.33

17,500

15,000 4

12,500 |

Equity (%)

10,000
7,500 1

5,000 1 T T

P T e R __.--\,N*N""_M7

, ~— .
. /] R e PRSPV g
2,500 | ~ ’\P —— : ;

—r—— e~ )

3}

May-2007 Sep-2007 Jan2008 May-2008 Sep-2008 Jan-2009 May-2000 Sep-2000 Jan-2010 May-2010 Sep-2010 Jan-2011 May-2011 Sep-2011 Jan-2012 May-2012 Sep-2012  Jan-2013

| Portfolin — Strateqy 1.69 — Strategy 156 — Strateqy 1,40 — Strategy 133
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6.4 Strategy Editor

Note!

StrategyQuant strategies have a fixed format, and editor matches this format with 4 tabs, for Entry
Long, Entry Short, Exit Long

(if we want to close the trade using some rule other than Stop Loss or Profit Target) and Exit Short.

Each tab has IF and THEN part — in the IF part you define the conditions, and in the THEN part you
define what should happen once the conditions are true.

To CREATE new strategy, go to menu File -> Create strategy or click on the icon on the toolbar.
To EDIT existing strategy just select it in the databank and click Edit.

Strategy Editor dialog x

Strategy Editor

Trade Conditions

Entry LONG Entry SHORT | Exit LONG Exit SHORT

IF

CCI(20) <0 Add new

Quick add v

Delete

THEMN

4 Enter atStop ST

Frice : Highest{37) + 0.1 * TrueRange(&64)
Bars valid : 19

Exit After Bars : 0

Profit Target : 0

Stop Loss : 3.52 * ATR(B5)

Move Stop Loss to Break Even : 0

Profit Trailing : 234

Stop Trailing : 0

Delete

Test validity Save changes Close
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Edit condition i - X

Price Data v Price Data v
Exponential Moving Average (EMA) B Exponential Moving Average (EMA) v
Custom Indicators v > v Custom Indicators v
Time Values v Time Values v
Other v Other v
Properties Properties

B | m| o B 4=

4 Misc 4 Misc

Period 20 » Period 10 %
w0y \wfnel)
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7 How to...

7.1 Import history data from MetaTrader

Step 1: Exportdata from Metatrader

Open your Metatrader and go to Tools -> History Center.

—
-
s - - % ¢ o B [G} = /I\' %ExpertAdwsors k B = 13% EEOA oI 1L JE sy Q Q e 1k L@-' @'
ML ME MIS M30 | HL Hd D1 WL MN
Market Watch
Symbol Bid Ask
¥ EURUSD 1.00000 1.00020
¥ USDCHF 1,gpaaa .
i 1d History Center: GBRUSD [ )
¥ USDIFY 10
& EURJFY 10 Symbaols: Database: 3658565 records
¥ USDCAD 14 -] AUDCAD i Time Open High Low Close Volume *
¥ AUDUSD 1 "': AUDCHE [] 2010.10.11 18:28 1.58813 1.58818 1.58813 1.58817 4
-..[8] auDIPY
¥ NZDUSD 1 @ 2010.10.11 18:28 1.53838 1.58845 1.58811 1.58811 21
-[®] auDNZD
.[8) AuDusD [ 2010.10.11 18:27 1.58867 1.58867 1.58838 1.58843 20
[#) capcHE ~||| @ 2010.10.11 18:25 1.58875 1.58883 1.58857 1.58868 b2l
-..[®) capipy [] 2010.10.11 18:25 1.58861 1.58889 1.58851 1.58877 a8
I -[8] cHFIPY [] 2010.10.11 18:24 1.58823 1.58871 1.58817 1.58853 a0
-] EURAUD t 2010.10.11 18:23 158818 1.58821 1.58813 1.58818 12
1] EURCAD [ 2010.10.1118:22 153818 158819 1.58805 1.58817 30
(%] EURCHF @ 2010.10.11 18:21 1.58824 1.58826 1.58816 1.58813 25
() BURGEP [ 2010.10.11 18:20 1.58829 1.58844 1.58821 1.58825 27
-[8] BURIPY
i 2010.10.11 18:19 1.58836 1.58836 1.58815 1.58827 23
-..[®) EURNZD
.[8 ELRUSD [ 2010.10.11 18:18 1.58345 1.58845 1.58328 1.58837 18
[#) cepcHF [] 2010.10.11 18:17 1.58815 1.58847 1.58815 1.58847 30
| symbois [ Tickcrart [ [ GepIPY [] 2010.10.11 18:16 1.58786 1.58820 1.58788 1.58815 k=]
= =--[%] eBPUSD @ 2010.10.11 18:15 1.58834 1.58834 1.58787 1.58797 57
x :
Symbal Con ; @ @ 2010.10,11 18:14 1.58892, 1.58832 1.58338 1.58838 30
& 5Minute: [ 2010.10.11 18:13 1.58802 158802 1.58890 1.58890 30
AE Mini dbae MA18Y | | o S
7,
I Download I I Add I I Edit I [ Delete J [ (Expcra J [ Import J [ Close
7
L
b
E
3| Aerts | Mailbox | Experts | Journal |
For Help, press F1 et Trap i Mo connection
. —

There, open the currency you want to export (for example GBPUSD) and double click on 1 Minute
(M1) so that it is refreshed on the right side of the screen.

Then just click on the Export button and choose your destination file.

Note
StrategyQuant supports import of only 1 Minute data, it will compute the higher timeframes
automatically.

Now we have the data ready to be imported to StrategyQuant.

Step 2: Create a new symbol in StrategyQuant

We can import data to already existing symbol, but that will overwrite its data, so it is better to
define a new symbol.
Start StrategyQuant, go to Data manager screen, History Data and click on Add symbol...
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Add new symbol 7 p ¢

Symbol Info

Symbol GBPUSD_mt4 Symbol Full Name GBPUSD_mt4
Pip/Tick Point 0.0001 ¥ Pip/Tick Value in § 10 3
what is one pip unit? what is the money value of one pip?
Pip/Tick Step 0.00001 2

what is minimum pip step?

Default Spread 3 4 pips Cost per roundturn 0

a»

OK Cancel

Fill out the symbol and full name, check the default spread and tick value.

Pip/Tick point
is the value of pip. It means what number is 1 pip. is usually 0.0001. For JPY based pairs 1 pip is 0.01.

Pip/Tick value in S
is a value how much is one pip worth in money, it is usually 10 for all the currencies.

Pip/Tick Step
is a value by how much one pip can move. Virtually all brokers now use 5-digit data, so the value will
be 0.00001 (or 0.001 for JPY based pairs).

Click OK and the new symbol will be created. The symbol doesn't have any data yet, but we are going
to import them in the next step.

Step 3: Import data to StrategyQuant

Now select your new row with the symbol and click on Import data ... button on the top. This will
open the import dialog.

Import dialog is configurable; it allows importing data from various file formats. Since we use data
from MetaTrader, choose MetaTrader4 as a Predefined File Format.
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Import data for symbol x

Choose File
Import for symbol: GBPUSD_mt4
Choose data file:  D:'\Data'ForexHistoryDatabase, com\dataForGB\EURUSD_M1_fhdb. txt Choose...
File Format
Predefined File Format  MetaTrader4 format v Save as custom file format
Skip 0 = rows 0 v columns
Separator v
Date Format yyyy.MM.dd v date
Columns
- =il = =il =il = =il =1
2006.11.01 00:00 1.27850 1.27660 1.27620 1.27830 3
2006.11.01 00:01 1.27500 1.27620 1.27500 1.27520 5
2006.11.01 00:02 1.27530 1.27630 1.27510 1.27620 ] a2
2006.11.01 00:03 1.27520 1.27690 1.27520 1.27580 2
2006.11.01 00:04 1.27580 1.27690 1.27670 1.27580 3
2006.11.01 00:05 1.27580 1.27690 1.27530 1.27540 3
2006.11.01 00:06 1.27540 1.27640 1.27580 1.27580 7
2006.11.01 00:07 1.27500 1.27620 1.27500 1.27510 ]
WNA 11 N [ala it} 1 278N 1 77N 1 278N 1 TR 2 v
Import Progress
Start Import |
Step 3 of 3: Recomputing higher timeframes. ..
{10000 0000000000 RO {00 RO RO RO R AR RO AL 1
Close

Choose the data file and click on Start Import button. This will start the import process. It could take
few minutes, depending on speed of your computer and data size.

When the import is finished it will display information window and asks you to close the dialog.

Now we have the new data successfully imported into StrategyQuant and we can use them for tests
or new strategies generation.
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7.2 Import history data from NinjaTrader

Step 1: Exportdata from NinjaTrader

Open your NinjaTrader and then go to File -> New -> Chart and open any chart that you want to use
for automatic trading.

You have to select proper period (timeframe) and proper data range and session template, as the
data will be exported with the settings you choose.

This will open a new chart in NinjaTrader:

5% TF 10-12 (15 Min) 08/12/2004 L) e

TF10-12 + 15Min = | lj~ 27~ #* Welol =Ll E S O

T!?+Tl 5840
I:J‘{’H:'i'ﬂ m 592 0

{
i My
h?q [ T**ﬂ:*“ I eo00

L
—
——
=
_._
-
_u_
—
—
-
—
0
—
_'_
_I_
-
—
—
T
gﬁ
=
L= O

~578.0
& 2014 NinjaTrader, LLC
T T T T T T T T T T T T T
2115 13:45 1818 127 12:45 1415 15:45 1248 12:45 1415 15:45 1715
! "

Now you have to add a special indicator to the chart that will take care of exporting the data. Click on
the Indicators icon on top of the chart to add new indicator
and choose SQDataExport indicator from the list.

If you don't see this indicator in the list make sure you installed SQ indicators in your NinjaTrader as
specified in Post installation steps.

It has just one important parameter - Path - set up the path where you want the data to be written.
You'll have to use that file in the next step.
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2% TF10-12 (15 Min) 08/12/2004

L = | = 22

TF10-12 = 15Min » | [lj- ~ &*

- 8] =n.lu-§@) (H

[

r588.0
Indicators @
RVI » | B Parameters F584.0
SiBloodHound Path d-\dat
HIJ‘ SiChameleon o Dat AL
i SiDisplacer -592.0
tl SiPrice Marker Calculate on bar close | True
‘?'? SiSwings Input series TF 10-12 {15 Min)
+ gﬁ:ingSHighSLDWS Maximum bars look back TwoHundredFiftySix 590.0
SMAsp [ = ?‘istﬂ :
SgATR Auto scale True Lez3.0
SCQEBandWidth Ratio Displacement 0
SQDatabxport Display in Data Box True
sqOM T | Label SQDataFxport r588.0
[SQDataBxport (TF 10-12 (15 Min).c) Panel New panel
Price marker(s) True DL? F534.0
Scale justification Right |’]
E Plots
Plotd [ Line: Solid: 1px 5820
- -580.0
F578.0
@IZDM Ninja'll'ra |
2118 13:45 1715
C=D :
L] ) | | 3

When you have this click on OK and the export process will begin.

-~

Data are being exported to a file 'd\data\ TF_10_12 15 Minute.td’,

Click OK to close this message and please wait, it could take a long time...

o) |

LS

)

It will first display a message informing you where the data will be written. Click OK on this dialog

again and the data export will start.

It might take a few seconds or minutes, depending on the size of your data and speed of your

computer.

Step 2: Create a new symbol in StrategyQuant

We can import data to already existing symbol, but that will overwrite its data, so it is better to

define a new symbol.

Start StrategyQuant, go to Data manager screen, History Data and click on Add symbol...

WWW.FOREX-WAREZ.COM

ANDREYBBRV@GMAIL.COM SKYPE: ANDREYBBRY
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Add new symbol x

Symbol Info
Symbol  TF_10_12 15Min Symbal Full Mame /Description | TF-10-12-15Min
Point Value in § 100 =
what is the money value of one point?
Pip/Tick Step 0.1 2 Pip/Tick Size 0.1 2

what is minimal step for pip/tick unit? what is one pip/tick unit?

Data type ) Timestamp represents start of bar time (MetaTrader, Dukascopy data)

) Timestamp represents end of bartime (MinjaTrader, Tradestation, futures data)

Default Spread 3 = pipsfticks Cost per roundturn ]

v

ik

oK Cancel

Fill out the symbol and full name, check the default spread value.

Note
If you are not sure how to fill these values check How to find Point value, Pip/Tick step in NinjaTrader?

Point value in §
is a value how much is one point worth in money, it depends on symbol. For TF (Russel 2000) it is
100.

Pip/Tick Step
is a value by how much one pip can move. This is the smallest decimal place that tick can have. For TF
(Russel 2000) it is 0.1. For stocks it will be usually 0.01.

Pip/Tick Size
this makes sense only for forex/MetaTrader data. For futures and stocks it should be the same value
as Pip/Tick Step.

Data type
for NinjaTrader data choose Timestamp represents end of bar time

Click OK and the new symbol will be created. The symbol doesn't have any data yet, but we are going
to import them in the next step.

Step 3: Import data to StrategyQuant

Now select your new row with the symbol and click on Import data ... button on the top. This will
open the import dialog.
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Import dialog is configurable; it allows to import data from various file formats. Since we use data
from MetaTrader, choose MetaTrader4 as a Predefined File Format.

Import data for symbol x

Choose File
Import for symbol: TF_10_12_15Min
Choose data file:  D:\Data{TF_10_12_15_Minute. txt
File Format
Predefined File Format ~ NT dataExport format v Save as custom file format
Skip 1 v rows 0 v columns
Separator v
Date Format  wm/dd fyyyy HH:mm v date
Columns
s - e - onE - N - G - e - e
01/22/2002 11:15 429.4 429.4 428.4 428.4 a
01/22{2002 11:30 427.2 427.6 426.4 426.5 a
01/22/2002 11:45 426.4 426.4 425.7 426.2 1]
01/22{2002 12:00 425.2 425.2 424 424.9 a
01/22/2002 12:15 424.4 424.9 423.1 423.1 a
01/22{2002 12:30 423.8 424.9 423.8 424.6 a
01/22/2002 13:00 423.9 423.9 423.9 423.9 a
01/22/2002 13:15 423.7 423.7 423.1 423.1 VIl
- >
Import Progress
Start Import
I 1
Close

Choose the data file and click on Start Import button. This will start the import process. It could take
few minutes, depending on speed of your computer and data size.

When the import is finished it will display information window and asks you to close the dialog.

Now we have the new data successfully imported into StrategyQuant and we can use them for tests
or new strategies generation.
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7.3 How to find Point value,Pip/Tick step in NinjaTrader

Fortunately, it is easy to find these settings in NinjaTrader.

Open NinjaTrader, go to Tools -> Instrument Manager. There search for your symbol.

When you found it double click on it on the table and it will open the instrument detail.

=

[ Instrument Manager - & Instrument(s)

Instrument lists: Available master instruments
Default -
[ = ] Type: P Description:
X s ™ =
I ES HH-HH R —
ES 06-12
ES 1213 — — :
ESTEST Hi-## Type Description Tick Size Point Wal.
FDAX 06-12 -
e = Futul'e ! Mini Russel 2000 11 11]1 |
TF st .
TF 0612 TFS M Instrument Editor u
TF 1012
TF 1213 TFTEST Definition | Misc |
TFTEST #5854 TFTEST2
lMFFSG-‘IE TFTS Master instrument: Instrument type: Exchanges:
ZB 0612 TF Future <| A= -
[[] Aeb
Tick siz§'> Currency: [ Aex H
] Amex
0.1 ~| [UsDallar v |Faca I
As
Margin value: E Beﬁmc
100.00 B B [Eem
Details Sim feed start price: Merge policy: [7] BrokerTec
E |11ﬂ5-2f' Ii” ’UseGIobaISdtings v] E g;":
. i [[] BTrade
Session template: [] Bume
’ New ] ’ Delete ] E [IpeEuropeFulur&s v] E%—;ﬁ:
Description:
Mini Russel 2000
Ok 4| uAL

hitps ./ /www theice com./productguide/Product Details shtml Yspec Wisit

The Tick size here should be used as Pip/Tick Step and Pip/Tick Size in StrategyQuant.

Point value should be used as Point value in $ in StrategyQuant.
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7.4 Import history data from Tradestation

Step 1: Exportdata from Tradestation

Exporting data from Tradestation is very simple. Open your Tradestation platform and go to the chart
whose data you want to export.

Then go to View -> Data window to open data window. There click on the Save icon.

Bid=1172.90 Ask=1173.00

230
min [ICEUS] mini Russell 2000 Co

Choose file name for your data and Tradestation will save it to the file.

Step 2: Create a new symbol in StrategyQuant

We can import data to already existing symbol, but that will overwrite its data, so it is better to
define a new symbol.
Start StrategyQuant, go to Data manager screen, History Data and click on Add symbol...
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Add new symbol x

Symbol Info
Symbol  TF_10_12 15Min Symbal Full Mame /Description | TF-10-12-15Min
Point Value in § 100 2
what is the money value of one point?
Pip/Tick Step 0.1 2 Pip,Tick Size 0.1 &
what is minimal step for pip/tick unit? what is one pip/tick unit?
Data type ) Timestamp represents start of bar time (MetaTrader, Dukascopy data)
) Timestamp represents end of bartime (MinjaTrader, Tradestation, futures data)
Default Spread 3 2 pips/ticks Cost per roundturn 0 &
K Cancel

Fill out the symbol and full name, check the default spread value.

Note
If you are not sure how to fill these values check How to find Point value, Pip/Tick step in
Tradestation?

Pointvalue in $
is a value how much is one point worth in money, it depends on symbol. For TF (Russel 2000) it is
100.

Pip/Tick Step
is a value by how much one pip can move. This is the smallest decimal place that tick can have. For TF
(Russel 2000) it is 0.1. For stocks it will be usually 0.01. For ES (S & P e-mini) it is 0.25.

Pip/Tick Size
this makes sense only for forex/MetaTrader data. For futures and stocks it should be the same value
as Pip/Tick Step. For ES (S & P e-mini) it is 0.25.

Data type
for NinjaTrader data choose Timestamp represents end of bar time

Click OK and the new symbol will be created. The symbol doesn't have any data yet, but we are going
to import them in the next step.

Step 3: Import data to StrategyQuant

Now select your new row with the symbol and click on Import data ... button on the top. This will
open the import dialog.
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Import dialog is configurable; it allows to import data from various file formats. Since we use data
from MetaTrader, choose MetaTrader4 as a Predefined File Format.

Import data for symbol x

Choose File
Import for symbol: TF_10_12_15Min
Choose data file:  D:\Data{TF_10_12_15_Minute. txt
File Format
Predefined File Format ~ NT dataExport format v Save as custom file format
Skip 1 v rows 0 v columns
Separator v
Date Format  wm/dd fyyyy HH:mm v date
Columns
s - e - onE - N - G - e - e
01/22/2002 11:15 429.4 429.4 428.4 428.4 a
01/22{2002 11:30 427.2 427.6 426.4 426.5 a
01/22/2002 11:45 426.4 426.4 425.7 426.2 1]
01/22{2002 12:00 425.2 425.2 424 424.9 a
01/22/2002 12:15 424.4 424.9 423.1 423.1 a
01/22{2002 12:30 423.8 424.9 423.8 424.6 a
01/22/2002 13:00 423.9 423.9 423.9 423.9 a
01/22/2002 13:15 423.7 423.7 423.1 423.1 VIl
- >
Import Progress
Start Import
I 1
Close

Choose the data file and click on Start Import button. This will start the import process. It could take
few minutes, depending on speed of your computer and data size.

When the import is finished it will display information window and asks you to close the dialog.

Now we have the new data successfully imported into StrategyQuant and we can use them for tests
or new strategies generation.
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7.5 How to find Point value, Pip/Tick step in Tradestation

In Tradestation open Symbol format, and go to Properties tab.

' Format Symbol - @ES.D 30 min [CME] E-mini S&P 500 Continuous Co... w23

| Settings I Style I Scaling | Properties |

Symbal: @ES.D

Categaony: Future

Courtry: United States

Cumency: UsD

Session: Regular Session E]
Time Zone: Exchange

1/100

25.000000

Min Move:

50.000000

Expiration Date:

Motice Date:
Delivery Month:

Delivery Year:

OK || Canced || Hebp

Big Point Value should be used as Point value in § in StrategyQuant.

Pip/Tick Step and Pip/Tick Size in StrategyQuant can be computed as Min Move * Price Scale.
So in our example for ES Min Move is 25 and Price Scale is 1/100.

Thus Pip/Tick Step and Pip/Tick Size for ES in StrategyQuant will be: 25 * 1/100 = 0.25

7.6 Import history data for Range / Renko charts from MetaTrader

Importing Range / Renko data is as same as importing any historical data for NinjaTrader or
Tradestation, so it is not described here.
For MetaTrader4 we have to use the plugins and custom CSV2FXT scripts from AZ-INVEST.EU

WEe'll not describe the whole process of obtaining tick or minute history data, this is described in the
documentation for the plugins.
To export chart data in a format usable by StrategyQuant you only have to set:


http://www.az-invest.eu/
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StrategyQuantExport = true
Spread=2.5,3 or 4 — anything, but it should be fixed value

CSV2FXT _rangebars_mod_b574
| About I Commaon | Inputs | Depmdmcies|
Wariable Walue a
(¥ bar§ 100 B
StrategyQuant Expart true 3
ab| CSVZFRT ==Ty birt ==
12| CSV2FXT version 047
ab | TSV filename
#=|Create HST files true
Load

[0k [ Coneel ] [ Fesat ]

This will generate data file that you can import to StrategyQuant in a standard way (check the topic
How to import data from MetaTrader above).

The data will be recognized as Intraday — this is the same for both Range and Renko data.

GBPUSD_fhdb GBR/USD (ForexHistor..  MetaTrader M1 100000.0 0.0001
GBPUSD_nz GBPUSD_nz  MstaTrader M1 100000.0 0.0001
GBPUSD_range GBPUSD_range  MetaTrader Intraday 100000.0 0.0001
GBPUSD_realfixed GBPUSD_realffixed  MetaTrader Tick 100000.0 0.0001

GBPUSD_renko GBPUSD_renko MetaTrader Intraday 100000.0 0.0:001

Then you can use these data in the same way as any other standard data.
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7.7 Import new custom indicator from MT4 - automatic way

Custom indicators are indicators that run under MetaTrader4 platform and that are not implemented
in StrategyQuant.

StrategyQuant is not able to run indicator code, so the only way to work with custom indicators in SQ
is by importing their data.

Note

Custom indicators are computed in MetaTrader, not in SQ. To get the correct results you have to
use the same history data in both StrategyQuant and MT4.

It will not work to compute your custom indicator in MetaTrader with your broker data and then
use them in StrategyQuant on data from other source.

Before using custom indicators, synchronize your history data so that both SQ and MT4 use the
same history

Step 1: Define new custom indicator in StrategyQuant

Go to Data manager -> Custom indicators and click on Add new in the Custom Indicators definitions
table.
This will open new indicator definition dialog.

Data manager History Data ICustnm Indicators
PRI A\dd Custom Indicator X

Details
Indicator -
Custom Indicator|
| Name the indicator or find its file B
Add new >
( il Return type Mumber v D Is osdllator  Oscillator middle value
Name
- i 3
Aroon g Dow Parameters Output values (if more than one)
MName (leave blank if notused) Type Default value Name (Jeave blank if not used)
Parameter 1 int v = Output 1 Output 1
Parameter 2 int v = Output 2
Parameter 3 int - Output 3 =
Custom Indicator|
Parameter 4 int o Output 4 -
Add new
Parameter 5 int v RS
Name Qutput &
Parameter 6 int v et
Aroon_Up_Dowr]
=P Output 7
Arcon_Up_Dowr Parameter 7 int v
. Output 8
Aroon_Up_Dowrg Parameter 8 int v M
oK Cancel

You can define your indicator manually, but if you have a source code of your indicator (.mq4 file)
you can use automatic recognition.
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Click on Select and find your indicator file - it must end with .mqg4 extension. We'll try to import
Keltner Channel indicator to make an example.

Look In: |J indicators v di ™ 1fpi F =
Mame " Size Type Maodified Att...
|#] 1chimoku.mq4 4KB  MQ4File 2/2412 7:39 AM n
|#| iExposure.mg4 TKBE  MQ4File 22412 7139 AM
|#| KeltnerChannel.mg4 2EBE  MQ4File 12/8/11 3:43 PM
|®] LinReq.mg4 1KE  MQ4File 11/27/11 8:25 FM
| [#] MaCD.mq4 2KE  MQ4Fie 2/2412 7:39 AM
i |#]| Momentum.ma4 1KE  MQ4File 22412 7139 AM |
|#]| Maving Averages.mg 5KE  MQ4File 2/24/12 7239 AM
] OsMA.mg4 2KB  MQ4File 2/24/12 7:39 AM
|#| Parabolic.mg4 5KE  MQ4File 2/24/12 7239 AM .
File Mame: KeltnerChannel.mg4
Files of Type:  MetaTrader4 files r
Open Cancel

The indicator file will be loaded and parsed and all the fields in Add indicator form will be
automatically filled.

Data manager History Data Custom Indicators

i Add Custom Indicator b4
Details
Indicator KeltnerChannel ' ) |
Custom Indicator
Name the indicator or find its file [
Add
— Return type  Price v [7] Is osdillator ~ Oscillator middle value 0.0
Name
e Parameters Output values (if more than one)
MName (leave blank if not used) Type Default value MName {Jeave blank if not used)
Parameter 1 MaPeriod int vy 2 Cutput1  upper
Parameter 2 Const double y 15 E Cutput2  middle
@
Parameter 3 e o Output3  lower
Custom Indicator]
Parameter 4 int v Cutput 4
Add new
Parameter 5 int = EilEag
Name O t6
Parameter & int v iz
Aroon_Up_Dow o
Aroon_Up_Dow Parameter 7 int v
’ Output &
Aroon_Up_Dow Parameter & int - |
oK Cancel

We can see that StrategyQuant recognized indicator Return type as Price, it has two parameters and
three output values.

Return type
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is a type of return value indicator generates, it is used by StrategyQuant to properly match this
custom indicator to other building blocks in the program, so that it compares price with price, and
not for example price with CCl value.

It can be either:

e Number - if it is indicator such as CCl, RSI, MACD etc.
e Price - if the indicator value is price, like moving average or Bollinger Bands.

e Price range — if the indicator value is price range (difference between two prices), such as
ATR or Bollinger Bands Range.

e Boolean - if the indicator returns true/false values (zero/nonzero in our case). You can have
boolean indicator for example to recognize candle patterns or to implement your own
simple trading rules.

How to decide the proper return type

generally, if the indicator draws its lines on the same chart as price, then its return type is price.
If it draws its lines into a separate window below the main chart then it is Number, with the
exception of special indicators like ATR that compute some kind of price difference or range.

Is oscillator

Some indicators like CCl or RSI are oscillators, which means that its value oscillates around some
number, like CCl oscillates around 0, or RSI oscillates around 50). If the indicator is an oscillator,
check this option.

Oscillator middle value
for oscillators put their middle value (the value around which they oscillate) here.

Parameters
parameters are a complete list of parameters together with their types and default values for the
indicator. If you define the custom indicator manually you can check its parameters in MetaTrader.

Output values

these are the values indicator outputs. If we'll check the screenshot of Keltner Channel indicator
below you can see that it outputs three values in Data window, and they correspond to upper,
middle and lower line on the chart.
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Data Window 3 [~ EURUSD,H1 1.30883 1.30501 130675 1.3068
[ EuRUSD,HL
Date 2013.,05.29
Time 23:00
Open 1.29405
High 1.29430
Low 1.29371
Close 1.29393
Volume 1638
o KeltnerChannel 1.2939
faValue 2 1.2906
flvalue3 1.2873

Click OK on the dialog and your new custom indicator is defined.

Step 2: Define custom indicator data

Now that we defined new custom indicator definition, we have to load the custom indicator data.
The definition that we made in the first step is only a "description" of the indicator. To be able to use
the indicator in your strategies, you have to configure

which parameter and output values it should use and load data for this indicator computed from
MetaTrader.

Click on the Add new button in the Custom Indicators data table.

Cu finitions

Add Custom Indicator Data x
Add new Edit

alis

m

Mame

Aroon_Up_Down (Arcon_| Indicator KeltnerChannel v

keltnerChannel (KeltnerCh
Cutput value to ugé v

e MetaTrader directory  D:\trading\Alpari NZ 1

T Edit Symbol in MefgTrader | EURLUSD

MName TE—e
Aroon_Up_Down{25,false
Mame Type Value
Aroon_Up_Down({25,false
MaPeriod int
Aroon_Up_Down(25,false
Const double

oK Cancel
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Here we have to choose our indicator (Keltner Channel) and choose which of its output values we
want to use. We decided for upper line.

If you want to use also middle or lower line, you have to follow this step for each output you want to
use.

Then you also have to choose the Symbol and Timeframe for which these indicator data will be valid.
Data will be computed in MetaTrader for a given symbol and timeframe,

so they will be not valid for any other symbol/timeframe. To use this custom indicator on another
symbol, simply repeat this Step 2 with another symbol.

If we want to use automatic import settings (recommended) you also have to fill the path to your
MetaTrader - this is MetaTrader that will be called to compute the data for this indicator.

We also have to specify the exact symbol name in that MetaTrader. It is because in StrategyQuant
you can use any name, like EURUSD_fhdb, but in order to run an export on MT4 we need the exact
symbol name that is used in MT4.

The last thing is set the indicator parameters.

Again, computed indicator data will be valid only for one combination of
symbol/timeframe/output/parameters. If you want to use the custom indicator with another set of
parameters, you have to define it multiple times.

When all this is done click OK to save new Custom indicator data.

We can repeat the same step for the same indicator and symbol, but this time we'll choose lower
output value.

This way we'll have new custom indicator building blocks for upper and lower values of Keltner

Channel indicator.

Custom Indicators data

Add new Edit Dataimport | ¥ Delete indicator & data Delete data
Mame Symbaol/Timeframe Data From,To Total days Records
Aroon_Up_Down(25,false, false) -> AroonUpBuffer EURUSD_nz/H1 05/11/1999 - 03/05/2013 4935 33774
Aroon_Up_Down(25, false, false) -> AroonDnBuffer EURUSD_nz/MH1 30/11/1995 - 29/05/2012 4564 77457
EURLSD_fhdb/H1 31/10,/2006 - 29/06/2011 1702 28652
EURUSD_fhdb/H1 none none 0
EURUSD_fhdb/H1 none none 0

Step 3: Loading custom indicator data

Now we have two new custom indicators defined, but they still don't contain any data. We can use
either automatic or manual import to import the data from MetaTrader.
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Step 3.1: Automatic import

Select your two new records (hold CTRL while clicking on rows to select multiple rows at the same
time), and then choose Data import -> Automatic

Custom Indicators data

Add new Edit Data import | ¥ Delete indicator & data Delete data

Mame Symbol/Timeframe Data From/To Total days Records
Aroon_Up_Down(25, false, FEEEGTE] & UpBuffer EURUSD_nz/H1 05/11/1999 - 09,05/2013 4935 33774
Aroon_Up_Down(25,false, false) - = AroonDnBuffer EURUSD_nz/H1 30/11/1999 - 29/05/2012 4564 774597
Aroon_Up_Dowg e false) -= AroonUpBuffer EURUSD_fhdb/H1 31/10/2006 - 29/06/2011 1702 28652
KelpferChannel(20,1.5) -= upper EURUSD_fhdb/H1 nane nane ]
Kl tr EURUSD_fhdb/H1 nane nane ]

Note
Before running automatic import please close your MetaTrader, otherwise the import will fail.

Automatic Indicator Data Import

Program will now start with automatic computation and impart of indicator data.
'Q/' Please make sure that all the MetaTrader4 instances are dosed before proceeding.

During the import program will automatically sErtlbeETrader‘} platform.
Don't interfere with this (expect confirming login dialog if necessary) |

P 5

Ok

Program will now automatically start MetaTrader and initiate custom indicator computation, data
export and its import to StrategyQuant.

Custom Indicator Data - Automatic Import
Downloading 1 of 2: KeltnerChannel(20, 1.5) -> upper

[

[

All this is automatic, you don't need to interfere with it in any way.

When the process finishes, you'll see that the indicators now contain imported values:
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Custom Indicators data

Add new Edit Data import L Delete indicator & data Delete data
Marme Symbol/Timeframe Data FromTo Total days Records
Aroon_Up_Down(25, false, false) -> AroonUpBuffer EURUSD_nz/H1 05/11/1999 - 03/05/2013 4935 33774
Aroon_Up_Down(25, falze, false) -> AroonDnBuffer EURUSD_nz/H1 30/11/1999 - 29/05/2012 4564 77457
Aroon_Up_Down(25,false, false) - AroonlUpBuffer EURUSD_fhdb/H1 31/10,2006 - 29/06/2011 1702 28652

KeltnerChannel (20,1.5) - upper ELRUSD_fhdb/H1 [:} 10/2006 - 29/06/2011 1702 23652
KeltnerChannel(20,1.5) -= lower ELRUSD_fhdb/H1 10/2006 - 29/06/201 1702 23652

Step 3.2: Manual import

You can use manual import in case automatic import fails or you want to have bigger control over
exported data.
If you don’t plan to use manual import you can skip directly to Step 4.

Step 3.2.1 - Getting the indicator values from MetaTrader

Custom indicators work in a way that StrategyQuant uses their values computed in another program,
for example in MetaTrader. This means we have to compute the indicator in MetaTrader and then
import its value(s) to SQ.

This is little bit complicated, but on the other hand it allows us to use virtually any indicator available
for MetaTrader, even if we don’t know how exactly it is computed.

For computation of indicator values we’ll use a simple EA called
GenBuilder_IndicatorExportEA

This simple EA ships with StrategyQuant, you can find it in
{StrategyQuant installation directory}/custom_indicators/mq4/ directory.

In order to use it in your MetaTrader you have to copy it to:
{MetaTrader installation directory}/experts

If you use MetaTrader Build 600+ then the folder structure changed. You have to locate the correct
Experts folder in MetaTrader File ->Open Data Folder. This will open MT4 data folder, and you have
to copy this EA to MQL4/Experts.

Then restart your MetaTrader and the new EA will be available.

We'll need to open the EA and modify its code a little. Open the MetaQuotes Language Editor from
Tools Menu.



StrategyQuant User's Guide

@ 2247041: MetaTrader - Alpar UK - [USDCHF,H1]

File  View Inset  Charts Tools| Window  Help

- - & B E s,
R - | — / # |3 HstoyCenter F2

ML ME MIE M0 | HI H4 O] o GlobalMas F3
Market Watch @ qi‘ta@uotes Language Editor, Fi
Symbol Bid

4 & Options Cir=0

e ClHIRNIICTY SR TalaTaTel

This will open the editor that will allow us to modify the EA.

-
<’> o [GEHBU”dET_[nd_ i &
— -

@ Fle Edit View Tools Window Help = | & =
= E= W BB @ = | B compile B Terminal | @)

J GenBuilder_IndicatorExportEA.mg4 | GenBuilder_TickDataExportEA.mg4 | 4 » Navigator x
return (0): - O Files
----- I config
-3 files
- o -0 include
int deinit() { #-03 indicators
return (0) ; -] libraries
..... ) lags
| i [ presets
— — -] samples
-0 scripts
int start() { -
currentTime = TimeToStr (Time[1], TIME DATE|TIME MINUTES|TIME SECCNDS): =
if (currentTime == lastTime) {
return (0) ; I

doukle wvaluel, wvalue2, value3, valued4, wvalue3, value&;

int handle = FileOpen (StringConcatenate ("CustInd ", Symbol(),".txt"™), FILE RELD
if (handle>0) {
FileSeek (handle, 0, SEEK ENL):

S/wvaluel = iCustom(NULL, 0, KeltnerChannel™, 20, 1.5, 2, 1): 4 ; —
L] m | b Files | Dictionary | Search |

Now find the IndicatorExportEA in Experts and double-click on it, this will open the EA in the editor
screen.

The only thing we have to change in the code is a command that gets the value of the indicator and
that writes the value to the file. The code looks like this:

valuel = ... get indicator value 1 bar ago...
FileWrite(handle, TimeToStr(Time[1], TIME_DATE), TimeToStr(Time[1], TIME_MINUTES), Close[1], valuel);

The code is simple, all it does is it gets the value of the desired indicator and then saves the value to
the file. So, to export your own indicator just change the code that gets the indicator value.

Example 1 — exporting value of standard MT4 indicator, such as Bears Power

valuel = iBearsPower(NULL, O, 13, PRICE_CLOSE, 1);
FileWrite(handle, TimeToStr(Time[1], TIME_DATE),TimeToStr(Time[1], TIME_MINUTES), Close[1], valuel);

Example 2 — exporting custom indicator from MT4

To get the value of custom indicator in MT4 we have to use the call

iCustom(symbol, timeframe, name, ...parameters..., mode, shift)

100
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where

e symbol and timeframe can be left to NULL, O to get the actual symbol and timeframe

e name is the exact name of the custom indicator

e parameters are indicator parameters separated by comma

e mode is aline index — it can be from 0..7 and it is usually used if indicator returns more than
one value

e shift must be always 1

So for example for Keltner Channel we’ll have the code:

valuel = iCustom(NULL,0, "KeltnerChannel", 20, 1.5, 2, 1);
FileWrite(handle, TimeToStr(Time[1], TIME_DATE),TimeToStr(Time[1], TIME_MINUTES), Close[1], valuel);

where 20 and 1.5 are the parameters of Keltner Channel indicator and 2 is the line index — we want
third value of the indicator (index is zero based) that corresponds to the bottom of Keltner Channel.

Example 3 — exporting multiple indicator values at once - Ichimoku Tenkan Sen and Kijun Sen
it is possible to import multiple indicator values at once, to do this simply use variables
valuel...value6. And don’t forget to add all these values also to the FileWrite function.

valuel = ilchimoku(NULL, 0, 9, 26, 52, MODE_TENKANSEN, 1);
value2 = ilchimoku(NULL, 0, 9, 26, 52, MODE_KIJUNSEN, 1);

FileWrite(handle, TimeToStr(Time[1], TIME_DATE), TimeToStr(Time[1], TIME_MINUTES), Close[1], valuel, value2);

First two lines compute different values of Ichimoku indicator and the third line saves them to the
data file.

After we finished altering the code we can click on the Compile button on the top and indicator

should successfully compile.

- - = =] é )
- -
@ Fle Edt View Tools Window Help -
= Wl By [ @ € | B compie Terminal | ()
GenBuilder_IndicatorExportEA.mg4 | GenBuilder_TickDataExporEA.mad| ¢ ompile k + » Navigator x
1 — 3 .
4 | iCustom - E]

i’h iCustom() - Custom Indicator

double waluel, wvalue2, wvalue3, wvaluesd4, wvalue5, wvalueé; th R
rogram Run

— :
int handle = FileOpen (StringConcatenate ("CustInd ", Symbol(),".txt"™), FILE READ “f# Runtime errors
if (handle>0d) {

FileSeek (handle, 0, SEEK_ENL});

valuel = iBearsPower (NULL, 0, 13, PRICE_CLOSE, 1):

FileWrite (handle, TimeToStr (Time[1l], TIME DATE)},TimeToStx (Time[l], TIME MINUT

FileClose (handle);

la=tTime = currentTime;
return (0);
4| T b Files | Dictionary | Search
g2 . .
Description File

Compiling 'GenBuilder_IndicatorExportEA.mgd'...

| | 0 error(s), 0 warning(s)

101
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Step 3.2.2 - Exporting the indicator values from MetaTrader

Now we have the export indicator ready and we can use it. In MetaTrader open Strategy Tester
(View -> Strategy Tester) and in the list of Expert Advisors find our

GenBuilder_IndicatorDataExportEA.

b 4
Expert Advisor: [GenBuiIder_lndicaiorE:portEﬁ. Copyright © 2012 Genetic Builder V] Expert properties
i
smt@unusn.@muan Dolarvs US [ | Pefod:(M15 ) v|  Symbolpropetties
-
Model: [Everytid{ {the most precise method VI Optimization Open chart
Use date v From: 2000.01.01 - I:} To: 20121231 - Modify expert
Visual mode Skip to 2012.05.30
[l Start
E Settings | Results | Graph | Report | Journmal |

Now you have to set also the symbol you want this indicator to be computed on and timeframe.

Check also Use date and set date From and To.

After this click on Start button and the export will begin. The export could take several minutes, so

wait until it finishes successfully.

The EA will go through all the data history, computes indicator value for every bar and write
generated ticks to a file. This file can be located in
{MetaTrader installation directory}/tester/files

Or for MT4 Build 600+ in {MetaTrader Data Folder}/MQL4/tester/files

Note
Indicator will have different values for every symbol and every timeframe so you should

export it for every symbol and timeframe combination that you want to use in Genetic Builder.
To do this, just repeat this Step 2 and choose different symbol or timeframe.

Don’t forget to rename the exported values file before every export, because otherwise the
new values will be added to the end of the file which will make it unusable.

Simply go to the /tester/files directory and rename the export file Custind_XXX.csv to
something else (for example Mylndicator GBPUSD_M15.csv) before running the export again.

Step 3.2.3 - Importing indicator values to StrategyQuant

Select new record and then choose Data import -> Manual. This will open new Import dialog:
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Import custom indicator dialog =
Choose File

Import for indicator  SpecialIndicator

Choose data file: ID:\h'at:ling\,-'-\IpariUKI‘\"ITI\btasbtar\ﬁles\Cust{nt:l_.-'-\UDUSD.b(t | Choose... |

File Format
Separator I; -| Skip [ - | rows
Date Farmat |yyyy.MM.dd | (2012.05.30)
Columns
D - | e - | s - |t - | -
1999.12.31 22:45 0.6588 0.00028709
2000.01.03 00:00 0.857 -0.00011108
2000.01.03 00:15 0.857 0.0005043
2000.01.03 01:00 0.6585 0.0012184
2000.01.03 01:15 0.6585 0.00147292
2000.01.03 01:30 0.6802 0.00201964
2000.01.03 01:45 0.68 0.00195969
2000.01.03 02:00 0.6597 0.00159402 -

Indicator codes - code that represents the value

Formula how the values of indicator were computed. It must contain _BARSBACK_ string in place of shift period.
An example: iCustom(Mull, 0, "LinReg", 14, _BARSBACK_)

Indicator Code 1 |iCustom({NULL, 0, “Indicstor name”, ...parameters..., _BARSBACK_) | Indicator Code 2
Indicator Code 3 Indicator Code 4
Indicator Code 5 Indicator Code 6

Import Progress

Close

Choose the data file on the top — for this you have to go to {MetaTrader installation
directory}/tester/files or for MT4 Build 600+ to {MetaTrader Data Folder}/MQL4/tester/files and find
the file that was exported in the previous step. The importer then loads first few rows of the file and
you’ll be able to specify the column types.

Indicator file can contain several columns with indicator values, in our example we have only one
column.

For every indicator column used you have to specify indicator code — it is the code that was used to
generate the indicator values. This code is used by Genetic Builder when it generates the source code
of the strategy in MQL code.

Let’s assume our custom indicator was Bears Power computed as in our Example 1, and then the
indicator code would be:

iBearsPower(NULL, 0, 13, PRICE_CLOSE, BARSBACK )

Please note that we replaced the last parameter with the _BARSBACK _ constant. It is because
Genetic Builder would need to define correct number of bars on which this indicator should be
computed.

_BARSBACK_ constant will be replaced by shift (or bars ago) in the generated MQL code.

Now click on Start Import and the import engine checks and imports new custom indicator.
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Step 4: Using your new custom indicators

Steps 1 - 3 have to be done only once for every new custom indicator and
symbol/timeframe/output/parameters you want to add to StrategyQuant.
When the indicator data are successfully imported you can use them in your building blocks.

2] StrategyQuant

File Tools Help

K Strategy (Duant B & e -
Load settings ¢ settings Create strategy Load strategy
Build new trading strategies Progress | I Setting
| Data I I Strategy Options | | Building Blocks l | Money Management | | Robustness Tests I | Ranking Options |
“ Building Blocks Q
Help
Entry Rules Building Blocks Order Types & Exit Building Blocks
...  Indicator / Name Wei... ... Indicator /Name Wei...
Price Values T Enter at Market 1
/] Open 1 /] Enter/Reverse at Market (Reverse Position) 1
Close 1 M Enter at Stop 1
M High 1 T [T Enter atLimit 1
Low 1 M Stop Loss 1
B Volume 1 /] Profit Target 1
Heiken Ashi Open 1 M Profit Trailing 1
/] Heiken Ashi Close 1 /] Exit after X bars 1 2
Heiken Ashi High 1 =
/] Heiken Ashi Low 1 Custom indicators for EURUSD_fhdb -H1
M OpenD 1 Here you can select custom indicators that will be used in the strategies
M n
High D 1 Indicator / Name Wei...
] LowD 1 M Aroon_Up_Down(25, false, false) -> AroonUp... 1
M
Close D 1 / 5) -> upper 1
[7]  Price Ranges ‘\ -> lower 1
/] (ATR) Average True Range 1
0 (BAR_RANGE) Bar Range 1

To use your new custom indicators in your strategies, you have to check them in Building Blocks ->
Custom indicators table.

Note

The custom indicators are valid only for the symbol/timeframe they were computed, in our example
only for EURUSD_fhdb / H1.
If you want to use them for another symbol or timeframe, you have to repeats steps 1 - 3.
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7.8 Import new custom indicator from NinjaTrader

Custom indicators are indicators that run under NinjaTrader platform and that are not implemented
in StrategyQuant.

StrategyQuant is not able to run indicator code, so the only way how to work with custom indicators
in SQ is by importing their data.

Note

Custom indicators are computed in NinjaTrader, not in SQ. To get the correct results you have to use
the same history data in both StrategyQuant and NT.

It will not work to compute your custom indicator in NinjaTrader with your broker data and then use
them in StrategyQuant on data from other source.

You have to compute your custom indicator on exactly the same data, the same data range and
trading session as you imported to StrategyQuant.

Step 1: Define new custom indicator in StrategyQuant

As an example we'll create new custom indicator MACD.
First add MACD indicator to the chart in NinjaTrader and open its properties so you can see which
parameter and output values (Plots) it uses.

Open StrategyQuant, go to Data manager -> Custom indicators and click on Add new in the Custom
Indicators definitions table.

This will open new indicator definition dialog. For NinjaTrader you have define your indicator
manually, so create some name for your new custom indicator (MACD_NT) and define its parameters
and outputs (Plots).

You can do it easily by copying indicator properties in NinjaTrader (see below).

For MACD we set the Return type to Number, because ti returns general number. We also check that
it is an oscillator, and that it oscillates around 0.

Return type

is a type of return value indicator generates, it is used by StrategyQuant to properly match this
custom indicator to other building blocks in the program, so that it compares price with price, and
not for example price with CCl value.

It can be either:

e Number - if it is indicator such as CCl, RSI, MACD etc.
e Price - if the indicator value is price, like moving average or Bollinger Bands.

e Price range — if the indicator value is price range (difference between two prices), such as
ATR or Bollinger Bands Range.
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e Boolean —if the indicator returns true/false values (zero/nonzero in our case). You can have
boolean indicator for example to recognize candle patterns or to implement your own
simple trading rules.

How to decide the proper return type

generally, if the indicator draws its lines on the same chart as price, then its return type is price.
If it draws its lines into a separate window below the main chart then it is Number, with the
exception of special indicators like ATR that compute some kind of price difference or range.

Is oscillator

Some indicators like CCl or RSI are oscillators, which means that its value oscillates around some
number, like CCl oscillates around 0, or RSl oscillates around 50). If the indicator is an oscillator,
check this option.

Oscillator middle value
for oscillators put their middle value (the value around which they oscillate) here.

Parameters
parameters are a complete list of parameters together with their types and default values for the
indicator. If you define the custom indicator manually you can check its parameters in MetaTrader.

Output values

these are the values indicator outputs. If we'll check the screenshot of Keltner Channel indicator
below you can see that it outputs three values in Data window, and they correspond to upper,
middle and lower line on the chart.

Add Custom Indicator bd| | Indicators
ADL P | |B Parameters
besis StrategyQuant A% NinjaTrader 5 =% 2
ADXR =
Indcator  MACD_NT Select 2Pz o 55
Name the indicstoror find s e T AroonOscistor H Data
. =i 4 . o ATR Calculste on bar close | True:
Return type  Number v Is oscllator  Oscilator middle val ATRBecer oot series TF 10-12 (15 Min)
BarToner Maximum bars lock back TwoHundredFiftySix
Parameters Output values (fmore than ane) Bolinger i Visual
BolingerHMA Auto scale True
Name (eave blank ifnotused) Type  Defaultvaiue Name (ieave blank if not used) B0 e Displacement 0
Parameter 1 Fast ot : 2 ||| output1 Avg By SellVelume Display inDataBax | True
CandieStickPatiem Label MACD
Parameter 2 slow int v % Cutput2  DIff ccl Il Panel 2
ChaikinManeyFlow Frice marker(s) True
Parameter 3 smooth int = B Output 3| Macd MACD(TF 10-12 (15 Min), 12,263 Scale justification Right
H Lines
N
Parameter 4 int - Ouput 4 N Bl Zero line Ho
H Plots
- Output 5
parameter 5 int v \__ & Avg Line; Solid: Tpx
- Output el it [l Bar: Solid: 2px
el Gtz © Macd Line: Solid; Tpx
Output 7
Parameter 7 nt o e
Qutput 8
Parameter 8 int x i s T
OK Cancel
5] s

Click OK on the dialog and your new custom indicator is defined.

Step 2: Define custom indicator data

Now that we defined new custom indicator definition, we have to load the custom indicator data.
The definition that we made in the first step is only a "description" of the indicator. To be able to use
the indicator in your strategies, you have to configure

which parameter and output values it should use and load data for this indicator computed from
NinjaTrader.
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Click on the Add new button in theCustom Indicators data table.

Add Custom Indicator Data X

Details

Indicator L Symbaol TF_10_12_15Min - NT ¥,
Cutput value v Timeframe @ )

Automatic import settings (only for MetaTrader)

MetaTrader directory Find

Symbal in MetaTrader

Indicator code (only for MinjaTrader)

Indicator code

|MACD(12, 26, 9).Avaloll D -

Enter the MinjaScript code that you used for exporting the indicator,
for example: MACD(12, 26, 9).Avg[0]

Parameters
Mame Type Value
Fast int
Slow int
Smoath int

0] 4 Cancel

Here we have to choose our indicator defined earlier (MACD_NT) and choose which of its output
values we want to use. We decided for Avg line.

If you want to use also Diff and Macd line, you have to follow this step for each output you want to
use.

Then you also have to choose the Symbol and Timeframe for which these indicator data will be valid.
Data will be computed in NinjaTrader for a given symbol and timeframe,

so they will be not valid for any other symbol/timeframe. To use this custom indicator on another
symbol, simply repeat this Step 2 with another symbol.

Automatic import settings is not available for NinjaTrader and we have to specify the indicator code
manually. This is the code that we will use in NinjaTrader to compute the indicator value (see next

step).

The last thing is set the indicator parameters.
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Again, computed indicator data will be valid only for one combination of
symbol/timeframe/output/parameters. If you want to use the custom indicator with another set of
parameters, you have to define it multiple times.

When all this is done click OK to save new Custom indicator data.

We can repeat the same step for the same indicator and symbol, but this time we'll choose Macd
output value.

This way we'll have new custom indicator building blocks for Avg and Macd values of MACD

indicator.

Custom Indicators data

Add new _ Edit Dataimport | ¥ Delete indicator & data Delete data
Marme Symbal Timeframe Data From,To
KeltnerChannel(20, 1. 5) - upper EURUSD_fhdb/H1 2006.10,31 - 2011.06.29
kKeltnerChannel(20,1.5) -= lower EURUSD_fhdb/H1 2006,10,31 - 2011.068. 29
GBPUSD _fhdb/MH1 2006.10.31 - 2013.03.28
ACD_NT(12,26,9) -+ Avg TF_10_12_15Min - NT/M15 none
MACD NT(12,25,5) -> Macd TF_10_12_15Min - NT/M15 none

Step 3: Export indicator data from NinjaTrader

Now we have two new custom indicators defined, but they still don't contain any data. We have to
compute indicator values in NinjaTrader, export them to files and import them to StrategyQuant.

First of all, we have to export the indicator from NinjaTarder. For this we'll need to edit a code of
SQIndyExport indicator.
Go to Tools -> Edit Ninja Script -> Indicators and find SQIndyExport indicator.

Now we'll have to edit the file so that it computes and exports the indicators we want. There are two
functions that we have to edit:

OnStartUp
this is simple, we'll just create new empty files with unique names for every indicator value we want

to export

protected override void OnStartUp() {

createEmptyFile ("MACD NT Avg"); // MACD NT Avg is the export file
name, you can choose any name

createEmptyFile ("MACD NT Macd");
}

OnBarUpdate

this function is called on every bar and we'll use it to compute indicator data and write it to the
prepared files. How exactly you'll call the indicator to compute its data depends on the indicator
itself, for MACD it works like this:
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protected override void OnBarUpdate ()

{
appendFile ("MACD NT Avg", MACD(12, 26, 9).Avg[0]); // MACD(12, 26,
9) .Avg[0] is how the Avg value of MACD is computed

appendFile ("MACD NT Macd", MACD(12, 26, 9)[0]); // every indicator

has its own code

}

That's all, now we can compile this indicator.

When indicator successfully compiled, we can attach it to the chart (the chart must be the same one

which we used to export data for use in StrategyQuant).

It has one parameter - Path - we should put there the path where we want the exported data files to

be stored.
Indicators @
SiBloodHound + | |B Parameters
SChanseon [ \dota
SiDisplacer -
SiPriceMarer E Data
SiSwings Calculatz on bar close | True
SiSwings HighsLows Input senes TFTEST ##-H## (12 Min)
SMA Maximum bars lock back TwoHundredRftySix
SqATR — s
5QBBandWidthRatio LA} | Auto scale True
| 5G DataExport Displacemsnt 0
Fé?a[ilmdyﬁm Display in Data Box True
n art
SQindyTest i Label SQIndyExport
—— Panel MNew panel
Price marker(s) True
Scale justification Right

B Plots

EH Plotl 1] Line: Solid: 1px

Path

Remove

Now click on OK button, SQIndyExport will be added to the chart and it will start computing and
exporting our indicator data.

It might take a few seconds or minutes, depending on the size of your data and speed of your
computer.

Step 4: Loading custom indicator data

When we successfully exported indicator data from NinjaTrader we can import them to
StrategyQuant. Switch to StrategyQuant, go to Data -> Custom Indicators
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Select first new record MACD(12,26, 9) -> Avg and click on Data import -> Manual

This will open import dialog. Find and load your exported file.

Import Custom Indicator Data x

Choose File
Import for indicator MACD_NT
Choose data file: D:\Data\MACD_NT_Avg.txt Choose...
File Format
Separator v Skp 0 v rows
Dé Format | dd/MMfyyyy v| (04.02.2014)
Columns
v v v z
22/01/2002 ITT5:00 125.4 a
22/01/2002 11:30:00 426.5 -0.0303133903133812
22f01/2002 11:45:00 426.2 -0.0827547828345359
22/01/2002 12:00:00 4249 -0.166858639848719
22/01/2002 12:15:00 423.1 -0.294752417966959
22f01/2002 12:30:00 4245 -0.41873875218534
22/01f2002 13:00:00 423.9 -0,544102968998201 v
Import Progress
Start Import
I 1
Ok Cancel

Now we have to set proper date format (dd/MM/yyyy in this case) and correct column values. File
exported from NinjaTrader has 4 columns: Date, Time, Close price and Indicator value.
We can click on Start import to import the indicator data to StrategyQuant.

Now we have to repeat this for MACD(12,26, 9) -> Macd and we have successfully imported the new
indicator values to StrategyQuant. You'll see that the indicators now contain imported values:

Custom Indicators data

Add new Edit Dataimport | v Delete indicator & data Delete data

Mame Symbal/Timeframe Data From,To Total days Records
KeltnerChannel (20, 1.5) -> upper EURUSD_fhdb/H1 2006.10.31 - 2011.06.29 1702 23652
KeltnerChannel (20, 1.5) -= lower EURUSD_fhdb/H1 2006.10,31 - 2011.06.29 1702 28652
KeltnerChannel(20, 1.5) - upper GBPUSD_fhdb/H1 2006.10.31 - 2013.03.28 2340 39511
MACD_NT{12,26,9) - Avg TF_10_12_15Min/M15 1052 18641
MACD_NT{12,26,9) - Macd TF_10_12_15Min/M15 1052 18641

Step 5: Using your new custom indicators

Steps 1 - 3 have to be done only once for every new custom indicator and
symbol+timeframe+output+parameters you want to add to StrategyQuant.
When the indicator data are successfully imported you can use them in your building blocks.
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P} strategyQuant Pro 3.2.0 - GB1

File Tools Help
- _.
é Strategy (Juant B2 B
5 Load settings 5 Cre trategy Load strategy
Build new trading strategies Progress Settini
e
Home | Data | | Strategy Options | | Building Blocks | | Genetic Options | | Money Management | | Robustness Tests | | Ranking Options
o Building Blocks @
Data
Manager Help
2 Entry Rules Building Blocks Crder Types & Exit Building Blocks
5
Build Indicator f Mame Wei... ... Indicator { Name Wei...
strategies 7]  Price values N [ /] Enter at Market 1 N
] Open 1 [ /] Enter/Reverse at Market (Reverse Position) 1
&
m Close 1 M Enter at Stop 1
strategies M High 1 M Enter at Limit 1
Low 1 n Stop Loss 1
& M Volume 1 — [ ] Profit Target 1 1
i Heiken Ashi Open 1 M Profit Trailing 1
strategies
[l Heiken Ashi Close 1 [v] Exit after ¥ bars 1 1
Heiken Ashi High 1
_\0"' m kE h N - .
Optimizer Heiken Ashi Low 1 Custom indicators for TF_10_12_15Min - M15
Today Open 1 Here you can select custom indicators that will be used in the strategies
m .
This Bar Open ! v Indicator /blame Wei...
Cl  Pvots ! Fd ZTACD_NT(12,26,9) -> Ava 1
]
OpenD 1 P2 [\ MACD_NT(12,26,3) -> Macd 1
High D 1
[ LowD 1

To use your new custom indicators in your strategies, you have to check them in Building Blocks ->
Custom indicators table.

Note
You might need to restart the program after importing new custom indicators in order for them to
appear in Building Blocks.

The custom indicators are valid only for the symbol/timeframe they were computed, in our example
only for TF_10_12_15Min / M15.
If you want to use them for another symbol or timeframe, you have to repeats steps 1 - 3.

7.9 Import new custom indicator from Tradestation

Custom indicators are indicators that run under Tradestation platform and that are not yet
implemented in StrategyQuant.

StrategyQuant is not able to run custom indicator code, so the only way how to work with custom
indicators in SQ is by importing their data.

Note
Custom indicators are computed in Tradestation, not in SQ. To get the correct results you have to use
the same history data in both StrategyQuant and TS.
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It will not work to compute your custom indicator in Tradestation with your broker data and then use
them in StrategyQuant on data from other source.

You have to compute your custom indicator on exactly the same data, the same data range and
trading session as you imported to StrategyQuant.

Step 1: Define new custom indicator in StrategyQuant

As an example we'll create new custom indicator MACD. This is just an example, because MACD is
already implemented in SQ, just like all the standard technical indicators.

First add MACD indicator to the chart in Tradestation and open its properties so you can see which
parameter and output values (Plots) it uses.

. - High=1187.70 Low=1171.20 Vol Tot
m TradeStation Data Window ... | = || & || £2

}1-““1*

’ “{{1 ﬁnm{

|

[ICEUS] mini R 2000 Co h{l

f

|
.H hlm}mﬂiﬂ*r” I]H}“m

I
} ;[Jrul s | “
o H“n{ e lwl

MACD | .9, UpColorDefault, D

We can see that MACD has three values — MACD, MACDAvg and MACDDiff.

Now open StrategyQuant, go to Data manager -> Custom indicators and click on Add new in the
Custom Indicators definitions table.

This will open new indicator definition dialog. For Tradestation you have define your indicator
manually, so create some name for your new custom indicator (MACD) and define its parameters
and outputs

For MACD we set the Return type to Number, because it returns general number. We also check that
it is an oscillator, and that it oscillates around 0.
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Return type

is a type of return value indicator generates, it is used by StrategyQuant to properly match this
custom indicator to other building blocks in the program, so that it compares price with price, and
not for example price with CCl value.

It can be either:

e Number - ifit is indicator such as CCI, RSI, MACD etc.
e Price - if the indicator value is price, like moving average or Bollinger Bands.

e Price range — if the indicator value is price range (difference between two prices), such as
ATR or Bollinger Bands Range.

e Boolean - if the indicator returns true/false values (zero/nonzero in our case). You can have
boolean indicator for example to recognize candle patterns or to implement your own
simple trading rules.

How to decide the proper return type

generally, if the indicator draws its lines on the same chart as price, then its return type is price.
If it draws its lines into a separate window below the main chart then it is Number, with the
exception of special indicators like ATR that compute some kind of price difference or range.

Is oscillator

Some indicators like CCl or RSl are oscillators, which means that its value oscillates around some
number, like CCl oscillates around 0, or RSI oscillates around 50). If the indicator is an oscillator,
check this option.

Oscillator middle value
for oscillators put their middle value (the value around which they oscillate) here.

Parameters
parameters are a complete list of parameters together with their types and default values for the
indicator. If you define the custom indicator manually you can check its parameters in Tradestation.

Output values

these are the values indicator outputs. If we'll check the screenshot of MACD indicator below you can
see that it outputs three values in Data window, and they correspond to MACD, MACDAvg and
MACDDiff lines on the chart.

[Add Custom Indicator X

Detais

Format Anclysis Techniques & Strategics

Analysis Techniaues | Strategies T

Indicator  MACD. Select

StrategyQuant

Name the ingicator o find s fle Data# Status

Name

Eavso

Retumtype  Number [0 s oscitator  Oscliator middic value.

es ( more than one;

Perameter 1 Fasilengh int
Parancter2  SowLengin nt
Parameter3  WACDLength int
Farameler 4 nt
Farameters nt
Parameter 6 nt
Parameter 7 nt

Parameter8 P

Name (eave bisnkfnotused) Type  Defaultvalue

v 12 || cutput 1
5 B Output 2
- Output 2
t4

Output 5

Output &

Cutput 7

oll| || cututa

Mame (ieave biank if not ussd)
MACD
MACDAVG

WwacooA]

2
Sowlengh %
MACDLength 9

| MACDDI_Up_Color UpColorDefault
MACDD#_Down_Color DownColorDefauk
BackgroundColorAlertCel DriGray
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Click OK on the dialog and your new custom indicator is defined.

Step 2: Define custom indicator data

Now that we defined new custom indicator definition, we have to load the custom indicator data.
The definition that we made in the first step is only a "description" of the indicator. To be able to use
the indicator in your strategies, you have to configure

which parameter and output values it should use and load data for this indicator computed from
NinjaTrader.

Click on the Add new button in the Custom Indicators data table.

Add Custom Indicator Data x

Details

Indicator v Symbol TF_tradestation - NT v
Output value to v Timeframe M15 v

Automatic import settings (oniy for MetaTrader)

MetaTrader directory Find
MT4 Build 600+
MetaTrader Crata fokder Find

Symbol in MetaTrader

Indicator code (oniy for NingaTrader)

vAcD( Cose 2,281~

Indicator code
nipt code that you used for exporting the indicator,
for example: MACD(12, 26, 9).Awg[0] h
Parameters
MName Type Value

FastLength int 12

SlowlLength int 26

MACDLength int 9

Here we have to choose our indicator defined earlier (MACD) and choose which of its output values
we want to use. We decided for first (MACD) line.

If you want to use also Avg and Diff lines, you have to follow this step for each output you want to
use.
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Then you also have to choose the Symbol and Timeframe for which these indicator data will be valid.
Data will be computed in Tradestation for a given symbol and timeframe,

so they will be not valid for any other symbol/timeframe. To use this custom indicator on another
symbol, simply repeat this Step 2 with another symbol.

Automatic import is not available for Tradestation and we have to specify the indicator code instead.
This is the code that is used in Tradestation to compute the indicator value (see next step).

The last thing is set the indicator parameters.

Again, computed indicator data will be valid only for one combination of
symbol/timeframe/output/parameters. If you want to use the custom indicator with another set of
parameters, you have to define it multiple times.

When all this is done click OK to save new Custom indicator data.

We can repeat the same step for the same indicator and symbol, but this time we'll choose
MACDAvg output value.

Add Custom Indicator Data x

Details

Indicator MACD v Symbol TF_tradestation - NT »

Dutputvaluet{:@ MACDAwvg > v Timeframe M15 v

Automatic import settings (oniy for MetaTrader)

MetaTrader directory Find

MetaTrader Data folder Find

Symbol in MetaTrader

Indicator code (oniy for NingaTrad E[_,'I

Indicator code Xaverage( MACD Close, 12, 26),9)
you used for exporting the indicator,
for example: MACD(12, 26, 9).Awg[0]
Parameters
MName Type Value

FastLength int 12
SlowlLength int 26
MACDLength int 5

O Cancel
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This way we'll have new custom indicator building blocks for MACD and MACDAvg values of MACD
indicator.

The indicator code we used here is the code that Tradestation uses to compute MACD Avg value for
this indicator. It is different for every indicator and you need some basic programming knowledge to
be find out what the code is.

Add new Edit Data import ¥ Delete indicator & data Delete data
Name Symbol Timeframe Data From/To Tetal days Recor...
Arcon_Up_Downi(25 false false) -» ArconlUpBuffer EURUSD_nz/H1 05.11.1999 - 09.05.2013 4535 83774
Arcon_Up_Down(25 false false) - ArconDinBuffer EURUSD_nz/H1 30.11.1959 - 25.05.2012 4564 77497
KeltnerChannel(20,1.5) -> lower EURUSD fhdbvH1 31.10.2006 - 25.06 2011 1702 28652
CCI(14) -= CCI EURUSD fhdbvH1 31.10.2006 - 25.06 2011 1702 28713
CCI{14) -= CCI TESTDATAT/H1 31.12.2008 - 05.10.2010 647 109
2perRS|[ TESTDATATIH 31.12.2006 - 08.10.2010 g47 10901
AACD(12,26,9) -» MACD TF_tradestation/M15 none none 0
O12,26,9) - MACDAvg Ik. TF_tradestation/M15 none nane 0

Step 3: Export indicator data from Tradestation

Now we have two new custom indicators defined, but they still don't contain any data. We have to
import their values from Tradestation.

Exporting indicator data from Tradestation is simple, we can again use Data window. Click on Save
and choose file name for the export file. Tradestation then exports the complete data including our
indicator values.

m TradeStation Data Window ...

'E’

2:45

@TF.D 15 min [ICEUS] mini Russell 2000 Co

Step 4: Loading custom indicator data

116



StrategyQuant User's Guide

When we successfully exported indicator data from Tradestation we can import them to
StrategyQuant. Switch to StrategyQuant, go to Data -> Custom Indicators

Select first new record MACD(12,26, 9) -> MACD and click on Data import -> Manual

This will open import dialog. Find and load your exported file.

Import Custom Indicator Data x

Choose File
Import for indicator MACD
Choose data file: D:\Data\TF_MACD txt Choose...
File Format
Separator |, v Skip |1 ¥| rows
jte Format  MM/dd/yyyy HH:mm v (11/114/2014 10:25) [}
Columns
I+ unuseal - IR - e - cesE - e - GsEa - [—
15 42270 42570 420.30 424 50 2884 2703 ).00
i) 42440 424 50 41720 418.50 1610 2024 0.00
15 418.50 423.30 41750 423.00 1584 1586 0.36
30 42300 42480 42230 424 50 915 933 0.76
45 42480 428.30 42380 426.80 1721 1344 1.24
0 426.50 42950 42560 429.10 42 756 1.79 v
- >
Import Progress
Start Import
T 1
oK Cancel

Now we have to set proper date format (MM/dd/ yyyy HH:mm for Tradestation) and correct column
values. Remember that the data file contains all the columns together with indicator values.

We need to recognize only these columns: Date, Time, Close, Indicator value.
All the other columns have to be set to Unused.

Because we are importing value for MACD, we select first MACD column as Indicator value.
We can click on Start import to import the indicator data to StrategyQuant.
Now we have to repeat this for MACD(12,26, 9) -> MACDAVvg.

Note that when we’ll be importing data for MACDAvg we’ll have to select the column corresponding
to MACDAvg as Indicator value column.

We have successfully imported the new indicator values to StrategyQuant. You'll see that the
indicators now contain imported values:
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Custom Indicators data

| Add new | | Edit ik Diata import F] | Delete indicator & data | | Delete data J
Name Symbol Timeframe: Drata From'To Total days Recor...
Aroon_Up_Down(25 false false) -= ArconUpBuffer EURUSD_nz/H1 05.11.1999 - 09.05.2013 4535 83774
Aroon_Up_Down(25 false false) —= ArconDnBuffer EURUSD_nz/H1 30.11.1989 - 29.06.2012 4664 77497
KeltnerChannel(20,1.5) -> lower EURUSD_fhdb/H1 31.10.2006 - 29.06 2011 1702 28652
CCI(14) -= CCI EURUSD_fhdb/H1 31.10.2006 - 29.06.2011 1702 28713
CCI(14) -= CCI TESTDATAT/H1 31.12.2008 - 08.10.2010 647 10801

2perRSI(2) > TESTOATAT/HA 31.12.2008 - 08,10,
D(12,26,8) -> MACD TF_tradestation/M15 02.01.2009 - 31.12.2012

{
D(12,26,8) -> MACDAvg TF_tradestation/M15 N 02.01.2008 - 31.12.2012

Step 5: Using your new custom indicators

Steps 1 - 3 have to be done only once for every new custom indicator and
symbol+timeframe+output+parameters combination you want to add to StrategyQuant.
When the indicator data are successfully imported you can use them in your building blocks.

B strategyQuant Pro 3.2.0 - GB1
File Tools Help

Pll Strategy (Juant

Build new trading strategies Progress | I Settiny

e
| Data | | Strategy Options | | Building Blocks | | Genetic Options | Money Management | | Robustness Tests | | Ranking Options
oz Building Blocks 9
Help
Entry Rules Building Blocks Order Types & Exit Building Blocks
... Indicator f Mame Wei... ... Indicator f Name Wei...
[ Price values ] Enter at Market 1 [
M Open 1 /] Enter/Reverse at Market (Reverse Position) 1
i [ Close 1 [ EnteratStop 1
M High 1 = M Enter at Limit 1 =
0 Lew 1 Stop Loss 1
F M Volume 1 /] Profit Target 1
[Tl Heiken Ashi Open 1 [ ProfitTraiing 1
71 Heiken Ashi Close 1 1 Exitafter Xbars 1
) [ Heiken AshiHigh 1 =
M Heiken Ashi Low 1 Custom indicators for TF_10_12_15Min - M15
(] Today Cpen 1 Here you can select custom indicators that will be used in the strategies
[T ThisBar Open 1 ... Indicatg Wei,
[ pivess L MACD_NT(12,26,9) -> Avg 1
7] OpenD 1 P2 [\ MacD_nT(12,26,9) -> Macd 1
[ HghD 1
O Low D 1

To use your new custom indicators in your strategies, you have to check them in Building Blocks ->
Custom indicators table.
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Note
You might need to restart the program after importing new custom indicators in order for them to
appear in Building Blocks.

The custom indicators are valid only for the symbol/timeframe they were computed, in our example
only for TF_tradestation / M15.
If you want to use them for another symbol or timeframe, you have to repeat the steps 1 - 3.

WWW.FOREX-WAREZ.COM

ANDREYBBRV@EMAIL.COM SKYPE: ANDREYBBRY
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7.10 Export strategy from StrategyQuant and test or trade it in MetaTrader

When you generate some strategies and find the ones you would potentially like to use in real
trading, it is time to test them in MetaTrader.

StrategyQuant normally saves strategies in its own proprietary .str file format, which is not readable
by MetaTrader.
In order to test strategies in MT4 you have to export its source code in MQL format

This is simple, go to the databank and find the strategy you want to use. Double-click on it, which
opens it in the Result details window above the Databank.

Test strategies
] Load Save | T Edit X Delete Clear all Create portfolio  Rows: 14 Choose view  Default L Manag
Generation Fit... Symbol TF Met profit #oftra... % Wins Profit... Sharp... R-Ex... Annd... Stability Symm... Draw. .. WinfL...
o ERUUSD_HIEURUSD_... 0.72 EURUSD_fhdb H1 £ 2067.0 283 68.55% 134 0.12 0.11 4.2 % 0.81 65.35% 6712 .18
(] ERUUSD_HIEURUSD_... 0.74 EURUSD_fhdb H1 §5472.7. 267 55.8l% 132 011 0.14 10.21% 0.88 73.13% 1605.3 126
(] ERUUSD_HIEURUSD_... 0.81 EURUSD_fhdb H1 £4399.7 282 43.26% 134 011 0.19 8.39 % 0.85 81L3% 8378 0.76
[ ERUUSD_HIEURUSD ... 0.73 EURLSD_fhdb H1 $2655.4 296  26.01% 1.29 0.09 0.21 5.45 % 0.82 2498 % 817 0.35
[ ERUUSD_HIEURUSD_... 0.85 EURUSD_fhdb H1 §2896.51 206 47.74% 1.74 0.17 0.39 5.04 % 0.88 54838 % 39372 0.91
[7] ERUUSD_HIELRUSD_... 0.77 EURUSD_fhdb H1 §4737.94 263 45.25% 1.59 0.16 0.32 8.74 % 0.83 64.83% 1126.46 0.83
[«

There, go to Source code tab and switch the source code to MetaTrader4 Expert Advisor. This will
load the MT4 code of the strategy.

) strategyQuant 2.9.1 Beta

Fie T Help
X
/"S Strategy (Juant
Retest Strategiﬁ Progress | Settings | Results
ERUUSD_H1EURUSD_H1Strategy 1.1456 - EURUSD_fhdb, H1, 01.01.2007 - 29.03.2013, 00S: 01.09.2011 -
Bt
Home: | Overview ‘ | List of trades | | Equity chart ‘ | Trade analysis | | Robustness analysis ‘ | Strategy settings | | Source code ‘
.'_] Source Code Type: | MetaTrader4 Expert Advisor (*.MQ4) v Save to file | Put values to parameters
Data _ MetaTrader4 Expert Advisor (=MQ4) 1
=iz Lanssesnnunn | MT4 Special EA - Trade On Bar Open (ML 7777 v
/7| ERUUSD_HIEL
Vo - Pseudo Code(*.TXT)
T il Generated by StrategyQusnt version 2 3 1
Build | Generated at Tue Jun 11 08:48:00 GMT 2013
strategies vzl
I Tested on EURUSD fhdb, H1, 01.01.2007 - 25.03.2013
& 7 Spread: 2.5, Slippage: 0.0, Min distance of stop from price: §
£
Retest

stratedies | spropersy copyright "StrategyQuant com”
#property link "http://www.Strategybuant . com”
tinclude <stdlib.mgh>

priell] /o4 !
strategies |, __ 51,07 paramecers

£

extern string _ 52 = "-——— SL/PT Parameters —--—-——————————————————— "

Optimizer // this is the minimum snd maximum value for BT & 5L used,
// any bigger or smaller value will be capped to this range
extern double MinimumSLDPT = 30;

extern double MaximumSLPT = 300;

£
// -- Money Management Parameters
£
extern string _ s€ = "-———— Money Management Parameters ———---—-—-———- e
e - —== AR
Test strategies
B Load Save | ¥ Edit r Delete Clear all Create portfolic  Rows: 14 Choose view Default v Managr
Generation Fit... Symbol TF MNet profit #of tra... % Wins Profit... Sharp... R-Ex.. ANnu,.. Stability Symm...  Draw... Win/L...
[T ERUUSD_HIEURUSD ... 0.72 EURUSD_fhdb H1 $2067.02 283 68.55% 134 0.12 0.11 4.2 % 081 65.35% 671.2 2.18
[ ERUUSD_HIEURUSD_... 0.74 EURUSD_fhdb H1 §5472.72 267 55.81% 132 0.11 0,14 10.21% 088 73.13% 1605.3 126
[7]  ERUUSD_HIEURUSD_... 0.81 EURUSD_fhdb H1 $4399.7 282 43.20% L34 0.11 0.19 8.39 % 0.85 8l3% 837.8 0.7
[]  ERUUSD_HIEURUSD.... 0.73 EURUSD_fhdb H1 $2655.4 295 26.01% 129 0.09 0.21 5.45 % 0.82 2498% 817 0.35
[7]  ERUUSD_HIEURUSD_... 0.85 EURUSD_fhdb H1 §2896.51 2656 47.74% 174 0.17 0.39 5.64 % 0.38 5488 % 393.72 0.91
[l ERUUSD_HIEURUSD ... 0.77 EURUSD_fhdb H1 £4737.94 263 45.25% 159 0.16 0.32 8.74% 083 6483 % 1126.46 0.83
4

DONE in 16.326 5.
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Click on Save to file button, and in the file dialog find the folder where your MetaTrader is installed
(for example C:\Program Files\Alpari MT).

In this folder you have to go inside the experts directory and save the strategy source code there.

So the full path of the file will be for example
C:\Program Files\Alpari MT\experts\ERUUSD_H1_Strategy 1.1456.mq4

Now the strategy is copied to Metatrader. You can open MetaTrader now.

In Metatrader go to menu Tools -> MetaQuotes Language Editor, or press F4. This will open the
language editor.

On the right side of the editor you'll have a list of strategies that are in the experts folder. Double-
click on our strategy to open it in the editor window and then click on Compile on the top toolbar.

<|> MetaEditor - [EURUSD_H1 Strategy 1.1456.mq4] [ = éj
@ Fle Edt ‘View Tools Window Help =[] =
= BI04+ B B|le = (@;-CW Terminal | (@) [ 4]
Adaptrade3.mgd | Adaptrade2.mg4 | SQLmg4 | Strateq)™elguiideA"Strategy 0.27_0.mg4 | EURUSD_H1_Strategy 1.1456.mq4 « v [Navigator x
~ [ config -
ERUUSD H1 Strategy 1.1456 EA [ I files
b/ include
/-1 indicators
i1 libraries
) logs 1
. g ) presets 3
- £-[] samples
£ scripts
#property copyright "GeneticBuilder.com" H-I0) templates
#property link "http://www.GeneticBuilder.com"”

@ 21_0shA-DACD 15-M|_
EUGUSD. 1 Stheay 1.

#include <stdlib.mgh>

Parameters

extern double MinimumSLFT
extern double MaximumSLET

< . - == e ax R . = ' Files | Dictionary | Search |

Description File

l.m

Compiling 'EURUSD_H

A Fundap “selectOrderByMagichumber” is not refere dand w...
A\ Function “gettehest” is not referenced apaetbe removed fr...
Z| £ Function “getLowest™ is not referenced and will be removed fro... i
o
E Errors | Findin Files | Online Library | Help |
For Help, press <F1=» Ln5, Col 49

The strategy will be compiled and now it is ready for backtest or running live.

Note - Compilation warnings are normal

Please note that there are some compilation warnings on the bottom. These warnings are normal and
they don't influence the strategy work.

There are simply some functions that are not used in the strategy and MetaTrader is informing you

about that.
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Now that the strategy is compiled, it is ready to be backtested. You can close the MetaEditor, go to
the main MetaTrader screen and open Strategy Tester.

-8 MetaTrader - Alpari I.i[ -LGBPUSD,HI

) Fie |View | Inset Chais  Tooks  Window

IE.v E Languages r ,_r;r
kA -H Tookars O i
Py s Status Bar 1

Market W2 Charts Bar

W
W
R Market Waich  CiisM
:I.E.:;IEE €3 DataWindow  Cid+D
T Navigator CirieN

& USDIH Teminal CideT o5

& EURIP| | Sirstegy Testes, Cii+R |}60
& USD ) 50
> AU L Ful Screen A =
I A KIFT ST 1 Ainfmnm 1 AN

This will open the Strategy Tester dialog on the bottom and you can run the backtest.

Expert Advisor: | EURUSD_H1_Strategy 1.1456, GeneticBuider.com ~||  Eoetpopeties |
SfGbol: [EURLSD, Euro vaXUS Doliar - eriod: [H1 ~||  Symbolpropeties |
Model: [E\rerytick {the most precise method based on all available least timefr to generate & '] Optimization I:‘ | Open chart |

Use date fEm: 2006.11.01 - > o: 20130329 | Modify expert
L Sew Janmy N

| | Start |

Settings | Journal |

Visual mode I:‘

Tester

Make sure you select the correct Expert Advisor, Symbol, Timeframe and Date From and To and then
click on the Start button. The test will start and after a while you'll get the results:

Bars in test 40512 Ticks modelled 65472496 Modelling quality n/a j*
Mismatened charts errors otz
Initial deposit 10000.00 L
Total net profit 4469.76 Gross profit 11681.54 Gross loss 721208 |
Profit factor 1.62 Expected payoff 11.82
Absolute drawdown 111,75 Maximal drawdown 624,33 [5.63%) Relative drawdown 5.63% [624.33)
Total trades 378 Short pJations [won %) 112 [69.64%) Long positions fwon %) 266 [72.18%)
Profit trades (% of total) 270 [71.43%) Loss trades (% of total) 108 [25.57%)
E Largest profit trade 22669 loss trade -164.36 —
E Settings | Results | Graph | Report | Journal |
* Balznoe | Equity | Every tick (the most precise method based on zll availsble least timeframes 1o generste sach tick] [ nfa
14012
L\\) 12930
11848
10768
5684
@m0 18 E] 44 e 72 86 100 114 128 142 156 17D 1B4 1% 112 236 240 254 26B 282 2% 310 324 338 32 366
E Settings | Results | Graph | Report | Journal |
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Explanation of small differences in backtests

If you'll compare test results in StrategyQuant and in MetaTrader, you'll see that on some cases the
backtesting results are not the same.

The results can differ slightly or significantly - depending on the type of strategy.

Backtesting algorithm used in StrategyQuant is very accurate, but it is not exactly the same algorithm
used in MetaTrader, so it produces slightly different result.

The important thing here is to understand that both testing algorithms are only approximations, one
isn't superior to the other.
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7.11 Export strategy from StrategyQuant and test or trade it in NinjaTrader

When you generate some strategies and find the ones you would potentially like to use in real
trading, it is time to test them in NinjaTrader.

StrategyQuant saves strategies in its own proprietary .str file format, which is nor readable by
NinjaTrader.
In order to test strategies in NinjaTrader you have to export its source code in NinjaScript format

This is simple, go to the databank and find the strategy you want to use. Double-click on it, which
opens it in the Result details window above the Databank.

Test strategies
M Load Save ¥ Edit A Delete Clear all Create portfolio  Rows: 14 Choose view Default v Manag:
Generation Fit.. Symbol TF Net profit #of tra... %% Wins Profit... sharp... = REX. ANnu... Stability Symm...  Draw... win/L...
(0] ERUUSD_H1EURUSD ... 0.72 EURUSD_fhdb H1 £ 2067.0 283 6B8.55% 1.34 0.12 0.11 4.2 % 0.81 65.35% 6712 2.18
7] ERUUSD_HIEURUSD_... 0.74 EURUSD_fhdb Hi §5472.7 267 55.81% 1.32 0.11 0.14  10.21% 088 73.13% 1605.3 126
(] ERUUSD_H1EURUSD ... 0.81 EURUSD_fhdb H1 £4399.7 282 43.26% 1.34 0.11 0.19 8.39 % 0.85 81.3 % 837.8 0.76
] ERUUSD_HIEURUSD_... 0.73 EURUSD_fhdb Hi $2655.4 296  26.01% 1.29 0.09 0.21 5.45 % 0,82 24.98% 317 0.35
(] ERUUSD_H1EURUSD ... 0.85 EURUSD_fhdb H1 $ 2896.51 266  47.74% 1.74 0.17 0.39 5.64 % 0.88 54.88 % 393.72 0.91
(] ERUUSD_H1EURUSD ... 0.77 EURUSD_fhdb H1 $4737.94 263 45.25% 1.59 0.16 0.32 8.74 % 0.83 64.83% 1126.46 0.83
E]

There, go to Source code tab and switch the source code to NinjaTrader code. This will load the
NinjaScript code of the strategy.

P strategyQuant 2.9.1 Beta

File Tt Help
5
(‘;S S trategyOuant
Retest StrateQiS Progress | Settings ‘ | Results
ERUUSD_H1EURUSD_H1Strategy 1.1456 - EURUSD_fhdb, H1, 01.01,2007 - 29.03.2013, 00S: 01.09.2011 -
| Overview | | List of trades ‘ | Equity chart | | Trade analysis ‘ | Robustness analysis | | Strategy settings ‘ | Source code |
Source Code Type: | MetaTrader4 Expert Advisor (%.MQ4) v Save to file | Put values to parameters
_ MetaTrader4 Expert Advisor (*.MQ4) 1
e | MT4 Spedal EA -Trade On Bar Open (FMOQ&LSS T 7 \
//| ERUUSD_HI1EU
771 - Pseudo Code(*TXT)

il Generated at Tue Jun 11 08:48:00 GMT 2013

A

il Tested on EURUSD fhdb, H1, 01.01.2007 - 29.03.2013

/il Spread: 2.5, Slippage: 0.0, Min distance of stop from price: §
12

s
Home
=
Data
‘Manager
il a Generated by StrategyCuant version 2.35.1
Build
strategies
-
Retest

SUatsdies  ¢rropercy copyright "StrategyQuant.com®
¢property link "http://www_StrategyQuant_ com"
tinclude <stdlib.mgh>

et
prersetl] </
SWaEgies |, __ 51,PT raramecers
71+ i
extern string _ s2 = "----n SL/PT Parameters =--—--—mm=m===m=———-- "

Optimizer | // this is the minimum and maximm value for PT & SL used,
/7 any bigger or smaller value will be capped to this range
extern double MinimumsSLET = 30;

extern double MaximumSLET = 300;

12
// -- Money Management Parameters
12
extern string _ s6 = "-———— Money Management Parameters ——-———-—————— T
. < s == ~ == = -
Test strategies
0 Load Save v Edit v Delete Clear all Create portfolio Rows: 14 Choose view Default v Manag:
Generation Fit... Symbol TF Met profit #of tra... % Wins Profit... Sharp... R-Ex... Annu... Stability Symm... Draw... Win/L...
[Tl ERUUSD_HIELRUSD.... 0.72 EURUSD_fhdb H1 $2067.02 283 68.55% 134 0.12 0.11 42 % 081 6535% 671.2 2,18
[7]  ERUUSD_HIELRUSD_... 0.74 EURLSD_fhdb H1 547272 257 55.81% 1.32 0.11 0,14 10.21% 088 7313% 1605.3 126
(] ERUUSD_H1EURUSD_.... 0.81 EURUSD_fhdb H1i $4399.7 282 43.26 % 1.34 0.11 0.19 8.39 % 0.85 81.3% 837.8 0.76
(] ERUUSD_HI1EURUSD_... 0.73 EURUSD_fhdb H1 $2655.4 2%  26.01% 1.29 0.09 0.21 5.45 % 0.82 2498 % 817 0.35
[7] ERUUSD HIEURUSD_... 0.85 EURUSD_fhdb H1 §2896.51 26  47.74% 174 0.17 0.33 5.64 % 0.88 54.88% 393.72 0.91
[]  ERUUSD_HIELRUSD_... 0.77 EURUSD_fhdb H1 $4737.94 253 45.25% 1.59 0.16 0.32 8.74 % 083 6483 % 1126.46 0.83
4

DONE in 16.326 5.
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Now right-click into the text area and select Copy to clipboard.

After this open your NinjaTrader, and go to Tools -> New NinjaScript -> Strategy

" Control Center - untqu U — : —
File [ Tools | Help  [+/-]
Orders| [ Instrument Manager... | Account Peformance | Log |
{1 Historical Data Manager... Order Typ
' ﬁ Session Manager... <Default> ,] [Lm
n'a #1|  Haot Key Manager... DA v]
"y |E Mew MinjaScript b | Indicator... [
. Edit NinjaScript »
LA 2 Output Window... Sak
h Account Connections..,
[ Options..

This will open new strategy wizard:

Whewstmey L =] E ]

Create a new strategy

This wizard will guide you through the process of configuring your strategy

I NINUATRADER®*

Architects of Elactronic R

Trading Innovation

| Help | | ViewCode. [ UnlockCode I Compile | | <Back || Next> | [ Cancel |

Click on Unlock code and confirm the dialog by clicking Yes. This will open new strategy editor with
basic strategy code.
Click inside the editor with right mouse and choose Select all from popup menu:
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-
[ 7 Strategy - MyCustomStrategy*

gy method

HSQF [ $@BX|9 ™ (#E = =
1 P=ing declaration:
14
15 // This namespace holds all strategies and is reguired. Do not change it.
16! namespace NinjaTrader.Strategy
1739 { Save F4
18 f—] <Bummary> Save Az...
13 Enter the description of your strategy here Compile =3

I 20 FAf </ summary> Insert Code Snippet B2
21 [Description ("Enter the description of your strategy here™)] PP

[ 22 public class MyCustomStrategy : Strategy Go To Line... Ctrl+G
;j E t Inzert Action...
29 Insert Condition...
303 f /0 <summary> UnDo
31 This method is used to configure the strategy and is
32k </sunmaryy ReDo
33 protected override woid Initialize() Cut
34y {
35 CalculateCnBarClose = true; Copy
36 } Paste
37 Delete
380 <sSummary>
3g Called on each bar update event (incoming tick) | < Select All >
apil Ff </ summary:
41 protected override wvoid CnBarUpdate () Debug Mode
420 { Inline Syntax Checking  Ctrl+5
43 i Font...
b - References...
a5t

1 [ m

is

m

This will select all the text in the strategy. We are doing this because we want to replace the whole

strategy code generated by NinjaTrader wizard by our code generated by StrategyQuant.

-
| | Strategy - MyCustomStrategy*

FEEREREE R

=

o]

[T S R O I S I S ]
]

¥ =]

[i15

E F.
= < SUMMAaT >
Enter the description of your
[Description ("Enter the descriptic
public class MyCustomStrategy : 5t
=
[+ Variables
= < SUMMaATY>
used to con

This method is

n of your straty
rategy

figure the stra

Now that the code is selected press Ctrl + V to paste the code from clipboard (remember, you copied
the strategy code to clipboard in StrategyQuant in the beginning.

This will replace the whole code with SQ code. Now press Compile button to compile the strategy

code.
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rL \ Strategy - MyCustomStrategy™
FEFEEEE T SN o

NinjaTrader Strategy of Stratgy 0.1&
Compile button

Generated by Strategy(uant version 3.2.0

Generated at Wed Feb 05 12:05:00 GMT 2014

s

LNk L R3O}

Tested on TF 10 12 15Min, M15, 2002.01.22 - 2004.12.08

Spread: 3.0, Slippage: 0.0, Min distance of stop from price: 5.0

=1

w

& f

#region Using declarations

using System;

\ .
[T I S R S Y

using System.ComponentModel;
using System.Diagnostcics;

using System.Drawing:;

using System.Drawing.Drawing2D;
using System.Xml.S5erializacion;
using NinjaTrader.Cbi:

I
=1

In the ideal case the strategy should compile and there should be no warnings or errors displayed.

From now on you can test your new strategy in NinjaTrader StrategyAnalyzer or trade it in Strategies
tab.

Note
If you see some compilation errors make sure you imported StrategyQuant helper codes for
NinjaTrader as described in Post-installation steps

Updating the strategy in NinjaTrader

If you'll make some change in the strategy in StrategyQuant and you'll want to update your strategy
in NinjaTrader, go to Tools -> Edit NinjaScript -> Strategy,

find your strategy by the name and open it in editor. Then copy & paste the code from StrategyQuant
to NinjaTrader editor and compile it again.

Testing the strategy in NinjaTrader
Testing the strategies is described in NinjaTrader manual, so we'll go through it only very briefly.

NinjaTrader can backtest the strategy using Strategy Analyzer. Go to File -> New -> StrategyAnalyzer
there open the Backtest panel on the right and find your strategy.
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-
5| Strategy Analyzer

GEH? @@@ER

4 <Onthefiy>

3 @Es#C
= (3 Defaut
3

$| Strategies

Max. conseg. Winners

Max. conseq. Losers

Largest Winning Trade

0.00%

Label
Enter the description of your strategy here

Maximum bars look bacl TwoHundredFifty Six

m

L=nne g
Percent -
Summary |Charl | Graphs I Executions | Trades | Periods I Orders | Setting: | : 1
Performance Al Trades Strateg{' [51!3159}'016 ) d ]
Total Net Profit $0.00 LomaCanaty 1 2935
pLongConsty_ A
Gress Profit 50.00 pShortConsty_1 2935
Gross Loss 50.00 B TimeF
Commission $0.00 LimitSignzlsToRange  False
Profit Factor 1.00 TimeRangeFrom 800
Cumulative Profit 0.00% TimeRangeTo 1600
- B Trading Logic Parameters
Max. Drawd 0.00%
e MaximumPTSL 300
Shzrpe Ratio 1.00 MaxTradesPerDay 1]
MinimumPTSL 30
Start Date 13/04/2006 PendingOrderV/zlidOneE False
End Date 13/04/2006 RewriteOrders False
StrictStopPrices True
. B Datasen
oblifioqiiadse v Price based on Last
Percent Profitable 0.00% Type Minute
# of Winning Trades 0 Value 1
# of Losing Trades 0 Bl Time frame
From 01/01/2014
™ Trad 00 To 04/02/2014
fverage lrade ki Session template <Use instrument settings
Average Winning Trade 0.00% 26 )
Average Losing Trade 0.00% Include commissicn False
Ratio avg. Win/ avg. Loss 0.00 Label Strategy016

Largest Losing Trade

0.00%

’ Run Backtest

You'll also have to choose the proper data, set correct parameters, data series period, Time From -

To, Session template, etc.

After this just click on Run Backtest and the backtest will be performed.

Explanation of differences in backtests

If you'll compare test results in StrategyQuant and in NinjaTrader, you'll see that on some cases the

backtesting results are not the same.

The results can differ slightly or significantly - depending on the type of strategy.

If the results differ too much, usually the problem is in different settings. StrategyQuant and
strategies generated by SQ offer you a wide range of settings, make sure you use the same settings in

NinjaTrader and StrategyQuant.

Make sure that you test it on the same data, including the Session template.

Backtesting algorithm used in StrategyQuant was made to accurately match NinjaTrader backtesting

algorithm, but there might be slight differences in rounding and comparing float numbers, computing

indicators, etc.

Depending on the type of strategy, these small differences might not cause any difference in backtest

result at all, or they can sum up and the differences could be bigger.

The important thing here is to understand that backtesting is always only an approximation, one

algorithm isn't superior to the other.
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7.12 Export strategy from StrategyQuant and test or trade it in Tradestation

When you generate some strategies and find the ones you would potentially like to use in real
trading, it is time to test them in Tradestation.

StrategyQuant saves strategies in its own proprietary .str file format, which is nor readable by
Tradestation.
In order to test strategies in Tradestation you have to export its source code in EasyLanguage format

This is simple, go to the databank and find the strategy you want to use. Double-click on it, which
opens it in the Result details window above the Databank.

Test strategies
M Load Save ¥ Edit A Delete Clear all Create portfolio  Rows: 14 Choose view Default v Manag:
Generation Fit.. Symbol TF Net profit #of tra... %% Wins Profit... sharp... = REX. ANnu... Stability Symm...  Draw... win/L...
M ERUUSD_H1EURUSD ... 0.72 EURUSD_fhdb H1 $ 2067.0 283 68.55% 1.34 0.12 0.11 4.2 % 0.81 65.35% 6712 2.18
7] ERUUSD_HIEURUSD_... 0.74 EURUSD_fhdb Hi §5472.7 267 55.81% 1.32 0.11 0.14  10.21% 088 73.13% 1605.3 126
(] ERUUSD_H1EURUSD ... 0.81 EURUSD_fhdb H1 £4399.7 282 43.26% 1.34 0.11 0.19 8.39 % 0.85 81.3 % 837.8 0.76
] ERUUSD_HIEURUSD_... 0.73 EURUSD_fhdb Hi $2655.4 296  26.01% 1.29 0.09 0.21 5.45 % 0,82 24.98% 317 0.35
(] ERUUSD_H1EURUSD ... 0.85 EURUSD_fhdb H1 $ 2896.51 266  47.74% 1.74 0.17 0.39 5.64 % 0.88 54.88 % 393.72 0.91
(] ERUUSD_H1EURUSD ... 0.77 EURUSD_fhdb H1 $4737.94 263 45.25% 1.59 0.16 0.32 8.74 % 0.83 64.83% 1126.46 0.83
E]

There, go to Source code tab and switch the source code to Tradestation (EasyLanguage) code. This
will load the EasyLanguage code of the strategy.

B StrategyQuant Pro 3.8.0 - GB1
Fle V‘iew Tools Help

Z Strategy (Juant ] R # =
. Load settings  Save setfings Create strategy Load strategy
Build new trading strategies Progress | Setfings ‘ Results
e Strateav 0.6 - TF TS TEST. M15. 03.01.2007 - 31.12.2013. 00S: 31.12.2013 - 31.12.2013
Home:
| Overview H List of trades H Equity chart || Trade analysis aly's _|| Strategy settings || Source code |
|
o Source Code Type: | T ion (Easyl code (*.el) v Save to fle | Put values to parameters
Manager _. Tradestation (EasylLanguage) code (*.el) I:§
{ -
d TR MetaTraderd Expert Advisor (*.MQ4)
e MT4 Special EA - Trade On Bar Open (*.MQ4)
B-id_ Generated bY  NinjaTrader Managed code (*.cs)
strategies Generated at | .o Code(* TXT)
o Tested on TE_TS_TEST, M15, 023.01.2007 - 31.12.2013
T Spread: 0.0, Slippage: 0.0, Min distance of stop from price: 0.0
Retest 1
strategies
inputs:
= MaxTradesDerDay(0),
i ExitOnClose (false),
IMPrOVE | s n3mumpTSL (30) ,
strategies MaximumPTSL({300) ,
LimitSignalsToRange (false),
TimeRangeFrom(0800),
o3 TimeRangaTo(1600),
Opfimi
At
/¢ —— Money Management Parameters
= >
a v
Databank
()] Save ¥ Edit v Delete Clear all Retest Rows: 13 Choose view  Default Ad Manage
Generaticn Fit... Symbol TF Net profit #of trad... 56 Wins Profit f.. Sharp... R-Exp.. Annua... Stability Symm... Drav
(] Strategy 0.2 048 TF_TS_TEST Mi15 517870 10000  49.04 % 1.02 0.01 0.01 2638 % 0.66 8161% 2[4
()] Strategy 0.6 0.67 TF_TS_TEST M15 3 56180.02 1237 3015 % 1.15 0.06 0.11 31.1 % 0.58 5.56 % 2
(] Strategy 0.9 045 TF_TS_TEST Mi156 £31728.97 8337 4766 % 1.03 0.02 0.01 227 % 0.47 0% 5|
(] Strategy 0.13 032 TF_TS_TEST M15 $3679.93 2161 44 52 % 1 0.03 o 4.55 % 0.01 0% 654
[m] Strategy 0.18 072 TF_TS_TEST Mi15 $05589.28 5723 3112 % 1.1 0.0 007 4014 % 083 4206% 3
(] Strategy 0.22 0.36 TF_TS_TEST M15 $B8379.98 1187 4204 % 1.01 0.04 0.01 5.11 % 0.3 0% 47
T =
DONEin 5.253 5
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Now right-click into the text area and select Copy to clipboard.

After this open EasylLanguage editor in Tradestation and go to File -> New -> Strategy.

Give your strategy some name and it will open new strategy in the editor.

Now the easiest thing to do is to go to Edit -> Select all and then Edit -> Clear to clean the template

strategy code.

ﬂ TradeStation Developrment Environment - GBTestStrateqy : Strategy

ke

IdealTrades: ¢

Ed

.0
014

[ I

F.2012
pnce of =1

File | Edit Wiew Build Tools Window Help
| New M & ActivityBar
& Open. cti=0 | B[R Bid/Ask Model
i Close ﬁ Function
Project r rl.l" Indicator
Save Cirt-s | 1"} PaintBar
SR =% Pricing Model
Save As Template... |" Probabilityhap
Save Al E Search Strategy
i1l ShowhMe
Import and Export...
é Protect TradingApp
4B yiolatility Model
Verify F3
Verify All
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@ TradeStation Developrent Environment - 5Q5trategy? : Strategy™

File
[ -
&

S

Edit | Wiew Build Tools Window Help

K7 Undo Alt+Backspace
a8 Redo Cirl+Y
3 Cut Shift=Delete
Copy Ctrl=+C
B Paste Ctri+V

Clear

Select Al Ctri+A
A Find... Ctrl<F

Find Mext F4

Replace... Ctrl+H
Egy Find in Files...

Cutlining

Advanced

Bookmarks

- | gy - TRy 35@—‘

tegyl : Strategy r/;i’ IdealTrades : Strategy r/;i’ GETestStrategy : Strategy j‘

of Strategyv 0.6

uant version 3.8.0
4 09:27:00 GMT 2014

M15, 03.01.2007 - 31.12.2013
0.0, Min distance of stop from price: 0.0

S

TimeRKangeTlo (1600},

Now press Ctrl + V or click on Edit -> Paste to paste code from clipboard (remember, you copied the
strategy code to clipboard in StrategyQuant in the beginning.

This will insert the strategy code to EasyLanguage editor. Now press Verify button to compile and

verify the strategy code.
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E? TradeStation Development Environment - 5Q5trateqy? : Strategy™
File Edit View Build Tools Window Help
'} ')
D-SH & o - Gy L ANRDE IR,
4” 5Q5trategy2 : Strategy™ /{v 50 5trategyl : Strategy 4}’ IdealTrades : Strategy *BTestStrategy: Strategy | |

B { /

Tradestation S5trategy of Strategy 0.6 .
= - Verify button

Generated by StrategyQuant wversion 3.
T 2014

27:00 GM

Generated at Fri Nov 14 09:2

k3 L

Tested on TF_T5 TEST, M15, 03.01.2007 - 31.12.2013
SEpread: 0.0, S5lippage: 0.0, Min distance of stop from price: 0.0
inputs:

MaxTradesPerDay (0),
ExitOnClose (false),
MinimumPTSL (30),
MaximumPTS5L (300),
LimitS5ignalsToRange (false),
TimeRangeFrom (0800),
TimeRangeTo (1600},

In the ideal case the strategy should compile and there should be no warnings or errors displayed.

From now on you can insert your strategy to a chart and backtest or trade it.

Note
If you see some compilation errors make sure you imported StrategyQuant custom functions for
Tradestation as described in Post-installation steps

Updating the strategy in Tradestation

If you'll make some change in the strategy in StrategyQuant and you'll want to update your strategy
in Tradestation, just open EasyLangaue editor again and copy & paste the new strategy code there,
replacing the old strategy. Then click on Verify again and your strategy is updated.

Testing or running the strategy in Tradestation

Testing or running the strategies in Tradestation is described in Tradestation manual, so we'll go
through it only very briefly.

You can insert multiple strategies to your chart by going to Insert -> Strategy...
There find your strategy in the list and it will be inserted into the chart.
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Format Analysis Techniques 8¢ Strategies £2
Analysis Techniques | Strategies
Hame Input Yalues Shatus Buy
@ - m (| Properties for Al... '
[ Chay |
Strategy Properties for All Strategies on this Chart @
General | Backtesting | Automation
Cumency
Symbal (US Della
Costs/Capitalization Position limits for pyramiding strategies only)
e 0 @) per Trade Allow up to |50 entry onders in the same
Commission: s @ per Share,/Contract
direction as the cumenthy held position:
Position Slippage: s 0 9 per Trade " -
per Share/Contract oE
Initial Capital: $ 100,000
Interest Rate: 2
Mote: Inttial Capital and Interest Rate are used only in Maximum shares/contracts/units per position 55,000
the Strategy Perfformance Report.
Back-testing resolution Trade size (f not specified by strategy)
Use Look-Inside-Bar Backtesting . 1
[ @ Fixed Shares/Contracts./Units
Tick 1

Dollar(z) per trade 10,000

Maxdmum number of bars w
will reference

When you are inserting very first strategy to a chart you might want to set its properties in
Properties for All...

There one of the important settings is Maximum number of bars study will reference, it is the same
setting as Max periods for indicators in Strategy Options in StrategyQuant — it tells Tradestation that
strategy will be using maximum this many bars in history for any indicator. You should set it to the
same or slightly higher value as in SQ.

Explanation of differences in backtests

If you'll compare test results in StrategyQuant and in Tradestation, you'll see that on some cases the
backtesting results are not the same.

The results can differ slightly or significantly - depending on the type of strategy.

If the results differ too much, usually the problem is in different settings. StrategyQuant and
strategies generated by SQ offer you a wide range of settings, make sure you use the same settings in
Tradestation and StrategyQuant.

Make sure that you test it on the same data, including the Session template.

Backtesting algorithm used in StrategyQuant was made to accurately match Tradestation backtesting
algorithm, but there might be slight differences in rounding and comparing float numbers, computing
indicators, etc.
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Depending on the type of strategy, these small differences might not cause any difference in backtest
result at all, or they can sum up and the differences could be bigger.

The important thing here is to understand that backtesting is always only an approximation, one
algorithm isn't superior to the other.
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7.13 Translate program to another language

The program is by default in English, but it supports translation to another language. All you have to
do is to create a new language file for your language in {StrategyQuant}/lang folder.

There is an English.Ing file that contains all language strings used in the program.
All you have to do is to create a copy of this file, rename it for example to Deutsch.Ing (for German)
and then open it in plain text editor like Notepad and add translation for every string.

The file format is simple — it shows language string in English, then equals (=) sign and after that
should be the string in another language.

For example:

version=Your translated string
Homepage=Your translated string
Get Support=Your translated string
etc.

When you created new language file just restart the program and you should see your new language
in menu View -> Language

Notes for translation!
e If you use any special characters the file has to be saved in UTF-8 format

e For strings that contain special marks like %d, %s these marks will be replaced by the appropriate
value by the program.
You should use them in the correct places also in your translated text

e The length of language string should be not much longer than the length of original string. Use
abbreviation if needed.
The reason is that there is only a limited place on the user interface for the texts. If you'll use too
long text it might not fit to the label.

e When you create language file for a new language share it with others! Send it to us and we will
include it to the next update of the program.
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8 Appendix

8.1 Ranking criteria

Net Profit
Net Profit is a total profit/loss the strategy produced.

Drawdown, Max DD %
Drawdown is the measure of the decline from a historical peak in running cumulative profit of the
strategy. Max DD % is the maximum percentage drawdown of the strategy.

Stagnation, % Stagnation
stagnation is a maximum number of days during which strategy stagnates - which means it doesn't
make a new high on the equity. Obviously you'd want strategy with as little stagnation as possible.

% of Wins
percentage of winning trades

Annual % Return
average annual percentage return of the strategy. If it is 30 %, it means the strategy makes 30% every
year in average.

Annual % Return / Max DD %
important ratio between annual percentage and maximum percentage drawdown. You'd want this
number to be as high as possible.

Avg Daily, Monthly, Yearly profit
average profit for given period in $

Return/DD Ratio
a very good measure of strategy quality, the higher the number, the bigger are profits in relation to
maximum drawdown.

Expectancy
performance metrics developed by Van Tharp, it is computed as (percentage wins * average win) -
(percentage losses * average loss)
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R-Expectancy
performance metrics developed by Van Tharp, it gives you the average profit value related to
average risk (R) that you can expect from a system over many trades.

You can find more at: http://www.vantharp.com/tharp-concepts/expectancy.asp

R-Expectancy Score

standard R-Expectancy doesn't consider the length of testing period and number of trades produced.
There is a difference when you make for example $2000 per year by making 10 trades, or by making
100 trades.

R-Expectancy Score adds a score for trades frequency. It is computed as: R-Expectancy *
averageTradesPerYear

SQN (System Quality Number)
performance metrics developed by Van Tharp, it is the measure of the quality of a trading system.

You can find more at: http://www.vantharp.com/tharp-concepts/sgn.asp

Standard interpretation of SQN is:

Score: 1.6—1.9 Below average, but trade-able

Score: 2.0—-2.4 Average

Score: 2.5-2.9 Good

Score: 3.0-5.0 Excellent

Score: 5.1-6.9 Superb

Score: 7.0 - Keep this up, and you may have the Holy Grail.

SQN Score (System Quality Number Score)

just like in case of R-Expectancy, SQN doesn't consider the length of testing period and number of
trades produced. In fact it is more favorable for systems that produce more trades, without
considering the length of the testing period.

It is computed as: SQN * (averageTradesPerYear / 100)

Number of trades

simply a number of trades of this strategy in the backtest. You can use this criterion to approximate
some preset value you would like to achieve (for example total 100 trades ). The value of this
criterion will be bigger for strategies closer to the desired number of trades.

Stability
a special value in range from 0 (worst) to 1 (best) that measures how stable is growth of the equity
chart.
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Strategy 1 Strategy 2 Strateqy 3

You can see three sample strategies on the picture above. All of them finished with the same profit,
but Strategy 1 was growing almost linearly (very stable), Strategy 2 was growing with occasional big
drawdowns (less stable) and Strategy 3 was moving up and down (very little stability of growth).

Stability is a value that is quite good in representing a "quality" of the trading strategy and it can be
used as the only one or the main criterion to compute the total strategy Fitness.

Symmetry
criterion to maximize strategy symmetry. Symmetry value is in %, and it is measuring how much is
the Profit/Loss for Long direction similar to Short direction.

For example, if strategy makes $600 on Long trades, and $400 on Short trades, symmetry in this case
is 66%. (5400 is 66% from $600).

If the strategy makes the same profit on both directions, the symmetry will be 100%. If one of the
directions produces loss or 0 profit, the symmetry will be 0%.

Win/Loss Ratio
criterion to maximize the ratio of winning trades vs. losing ones

Average Win, Average Loss
criterion to maximize average win or minimize average loss per trade

Average Bars in Trade
criterion to minimize the average number of bars the trade is open

Average Bars Win, Average Bars Loss
criterion to minimize the average number of bars for the winning/losing trade

Degrees of Freedom

in a trading system relates to the number of criteria that are used to filter price action and/or volume
and determine entry points.

The more criteria and variables used to determine entry timing points, the fewer degrees of freedom
the system will have and vice versa.
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Degrees of freedom are computed from strategy complexity and number of trades.

The simpler the strategy is, the more degrees of freedom it will have. For this property, the bigger
value is better.

Complexity

measures the complexity of the strategy. It is simply a count of all the indicators, prices, operators
and other building blocks that are used in the strategy. The higher this number is, the more
“complicated” the strategy is.

For this property, the smaller value is better.

Both properties can be used also in the ranking to influence the Fitness function.
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8.2 Entry and exit types

Profit Target (PT)

is the opposite of the Stop Loss, it can be used to take the profit once the price moves in your favor.
As in the example above, you can set up a profit target to close the position once it makes for
example 100 pips.

Exit After X Bars

this is very simple exit condition. If used, the strategy will close the trade after given number of bars
(time periods on a given timeframe).

This is many times a simple, but effective way to close the trade when the market moves sideways or
when we want to lock in the profit.

Move Stop Loss to Break-Even

another simple but quite powerful condition. It tells the strategy to move protective Stop Loss to the
entry price (break-even) when the given profit is reached. This will not close the trade, so the
strategy will be still in position, but there is zero risk after this move. Because SL is at the entry price
we'll not lose anything even if the trade reverses and goes against us.

This condition is evaluated only on open bar (not on every tick).

Profit Trailing
a simple trailing stop that trails the Stop Loss specified distance from highest achieved profit. This
condition is evaluated on open bar (not on every tick).

Stop Trailing

more advanced trailing stop that can use a value of indicator or price (Open, High, Low, Close) to trail
the Stop Loss. For example the rule can trail SL at Lowest(20) + 20 pips.

This condition is evaluated on open bar (not on every tick).

Exit Rule (Price + Operators + Indicators, ...)

it is a special type of exit where strategy has not only rules for entering the trade (Entry rules) but
also rules for exiting it (Exit rules). Exit rules look as same as entry rules - it is a combination of all the
selected building blocks( indicators, operators, price values).

Example of entry and exit rule pair:
Entry Rule - if CCI > 0 Enter at Market
Exit Rule - if RSl crosses above 100 and we are in long position then Close Trade

Note on Stop Loss / Profit Target/Move Stop Loss to BE

Both Stop Loss and Profit Target can have either fixed value in pips (like 30, 50 or 100 pips), or they
can be based on ATR (Average True Range), for example 2*ATR.

This means that the actual value of the SL/PT will be 2 times the value of average true range at the
time the trade was opened.
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ATR based SL/PT have the advantage that they "adapt" to changed market conditions and changes of

volatility. Some strategies (but not all of them) can be more profitable when they use ATR based
SL/PT instead of fixed one.

To enable/disable ATR for SL/PT, you can enable/disable the Average True Range indicator in the
Entry Building Blocks.
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9 Final Words

Congratulations on completing the guide to StrategyQuant. | hope you'll like the program and you'll
use it as an important part of your trading.

StrategyQuant is very new program, and it is underactive development. This means you can look
forward for new exciting features that will move the program functionality even further.

I'm open to a new ideas or suggestions, so if you are missing something in StrategyQuant or if you
think something can work in a different way, don't hesitate to let me know.

| wish you many successful trades,
Mark Fric

P.S. | would love to hear your success stories, so please let me know at
mailto:support@strategyquant.com
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