Adaptrade Builder

Version 2

User's Guide

Copyright © 2010 - 2015 Adaptrade Software
www.Adaptrade.com




Disclaimer
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INHERENT LIMITATIONS. UNLIKE AN ACTUAL PERFORMANCE RECORD,
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THE TRADES HAVE NOT ACTUALLY BEEN EXECUTED, THE RESULTS MAY

HAVE UNDER- OR OVERCOMPENSATED 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 PROFITS OR LOSSES SIMILAR TO THOSE SHOWN.
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Software License Agreement

These license terms are an agreement lgtwelaptrade Software and ydlease read them. They apply to the software named
above, which includes the media which you received it, if anyTheterms also apply to any

1 updates,
1  supplements, including EasyLanguagele files for TradeStatigomand
1  support services

for this software provided by Adaptrade Software, unless ¢éneas accompany those iterifsso, those terms apply.

BY CLICKING ON THE "I AGREE" BUTTON WHERE INDICATED, OR BY COPYING, INSTALLING OR OTHERWISE
USING THE SOFRWARE, YOU ACCEPT THESE TERMSF YOU DO NOT AGREE TO THE TERMS OF THIS
AGREEMENT, DO NOT INSTALL OR USE THE PROGRAM AND DESTRQALL COPIES OF IT.

If you comply with these license terms, you have the rights below.

1.
2.

10.

11.

LICENSE MODEL.The software is licensed on a per user basis.
INSTALLATION AND USE RIGHTS.You may install any number of copies of the software on your devices, prawvided
for your use only. A "single user" license permits the use of the software on no more than one device at a timesek™two
license permits the software to be run on two devices at the same time, and so on.
SCOPE OF LICENSEThe software is licerel, not sta. This agreement only gives yourse rights to use the software.
Adaptrade Softare reserves all other rightdnless applicable law gives you more rights despite this limitation, you may use
the software only as exprégpermitted in this agrementYou may not
1 reverse engineer, decompile or disassemble the software, except and only to the extent that applicable law expressly
permits, despite this limitation;
1  make more copies of the software than specified in this agreement or allowed bsitappéiw, despite this limitation;
1  publish the software for others to copy;
1 rent, lease or lend the software;
BACKUP COPY. You may make twimackup copies of the softwanéou may use these copies only to reinstall the software.
EXPORT RESTRICTIONSThe sdtware is subject to United Statexport laws and regulationéou must comply with all
domestic and international export laws and regulations that apply to the software. These laws include restrictions on
destinations, end users and end use.
SUPPORT E&RVICES.Support services are as described on the Adaptrade Software web site, www.Adaptrade.com.
ENTIRE AGREEMENT.This agreement, and the terms for supplements, updates and support services that you use, are the
entire agreement for the software and suppervices.
APPLICABLE LAW.
a. United Stateslf you acquired the software in the United States, California state law governs the interpretation of
this agreement and applies to claims for breach of it, regardless of conflict girlaviples.The laws ofthe state
where you live govern all other claims, including claims under state consumer protection laws, unfair competition
laws, and in tort.
b. Outsice the United State. you acquired the software in any other country, the laws of that country apply.
LEGAL EFFECT.This agreemerdescribes certain legal rightéou may have other rightsnder the laws of your country.
You may also have rights with respect to the party from whom you acquired the software. This agreement does not change
your rights undertte laws of your country if the laws of your country do not permit it to do so.
DISCLAIMER OF WARRANTY.THESOFTWARE | S L |-CE&Y&WBBPARTHERISK OF USING IT.
ADAPTRADE SOFTWARE GIVES NO EXPRESS WARRANTHE,; GUARANTEES OR CONDITIONSYOU MAY
HAVE ADDITIONAL CONSUMER RIGHTS UNDER YOUR LOCAL LAWS WHICHTHIS AGREEMENT CANNOT
CHANGE.TO THE EXTENT PERMITTED UNDER YOUR LOCAL LAWS, ADAPTRADE SOFTWARE EXCLUDES
THE IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND NGON
INFRINGEMENT.
LIMITATION ON AND EXCL USION OF REMEDIES AND DAMAGESYOU CAN RECOVER FROM ADAPTRADE
SOFTWARE ONLY DIRECT DAMAGES UP TO THRMOUNT PAID FOR THE SOFTWAREYOU CANNOT
RECOVER ANY OTHER DAMAGES, INCLUDING CONSEQUENTIAL, LOST PROFITS, SPECIAL, INDIRECT OR
INCIDENTAL DAMAGES.

This limitation applies to
a. anything related to the software, services, content (including code) on third party Internet sites, or third party
programs; and
b. claims for breach of contract, breach of warranty, guarantee or conditionliailit, negligence, or other tort to
the extent permitted by applicable law.
It also applies even if Adaptrade Software knew or should have known hbqudsibility of the damageBhe above
limitation or exclusion may not apply to you because yountry may not allow the exclusion or limitation of incidental,
consequential or other damages.
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Chapter 1

Introduction

Overview

Adaptrade Builder is atandalone Windovs programthatautomatically generasdrading

strategies foseveral popular tradg platforms, includindradeStationMultiCharts

NinjaTrader MetaTrader 4and AmiBrokerBuilder synthesizes unique combinations of

trading indicatorstrading rules, price patterns, entry and exit order types, and other user
selectable options and generates the corresponding strategy code. The program can generate
an almost unlimited variety of trading strategies, including breakout,-fodlosving, stqp-
andreverse, enef-day, day trading, and others. Builder can also generate neural network
based strategies in which the elements of the network are chatgenatically All strategies

created by Builder are designed around the'sispecified performance requirements and

goals and can be as simpleasicomplex as desired.

In effect, Builder automates the traditional, manual approach to strategy develapment

whichthe trader selects elementsadfading strategy based @nior experience combined

with knowledge of technical indicatqrentry and exit order typeand strategy desigim the

traditional method a strategy is based on a market fAhypoth
market works. A viablérading strategy is typically developed through a long-araterror

process involvingqiumerousterations, revisionsgndtestinguntil acceptable results are

achieved
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Figure 1.1. Main window of Adaptrade Builder.



Builder performs each step of $hirocess automaticalli.he prograngenerates aimitial

populationof tradingstrategies byseeding'the populatiorbased on the user's selected

optonsThe initial popul ation of stratengies is then
using a genetic programmirdgorithm, guided by performance criteria selected by the user

The program builds the strategies over the training -sampl® d at atardéegtsne n

each one ove-ofsdnple O Bakhcandidate Stmtedy is essentially a

hypothesis that is either supported or refuted by the@bsample testingn addition,

Builder includes a unique test of statiatisignificance that takes into account the build

process to test whether each member of the population overcomesceikedalata mining

bias

The premise behind Builder is that developing a trading stragezgsentially a problem of

statistical inference The price data can be thoamdht of as a c
inodi.seThe signal is the tradablngelggdrthis of t he dat a
context, the essential challenge is finding strategies that fit the signal while ignoring the

noise and avoiding ov4itting. At the same time, market data is often4stetionary: the

statistical properties changeemtime. A successful strategy is therefore one that fits the

stationary elements of the market signal with adequate degfdessdomto avoid over

fitting. Out-of-sample testingnd the statistical significance test of theldbprocess arased

to verify these requirements.

Builder isdesigned to generastrategies for almost any market atide frame, frontick
datato monthly bars, for stocks, futurderex ETFs and other marks. The strategies
generated by Builder are complete trading strategies, includiegand trading orders for
entering the market, exiting at a profit, and exiting at a [be.strategy code is provided in
open text file format, which cdve pasted into the trading platfdeneditor for compilation
andsubsequent execution to generate trading signals

Some of the user options in Builder include the code tgpe,Current versions of
TradeStatiofMultiCharts TradeStation 2000NinjaTrader7, MetaTrader 4AmiBroker);
specifying strategies dsng-only, shortonly, or combined long and short tradjmgquiring
thelong and short entrgulesto belogical oppositesiimiting entries and exits to specified
times; limiting the number of entries per day for day trading strategies; including a neural
networkin the entry conditions; specifying one of seleptional position sizingnethods to
include in the strategy code; building using stress testing/Monte Carlo anekdisling
specific indicatorsentry rules, and exit rules from the build process; andfgpegrvarious
aspects of thgenetic programmingrocess as well as othigratures to be included or
excluded fronthe generated strategies.

Builder can also be used as a staf@he trading platfornfor endof-day trading. The

program includes price chartingshich displays the trade entry and exit points on the chart.
A Trading Ordersvindow displays the current open position(s) and any pending orders for
the net bar. Used in conjunction with the data provider and brokerage of your choice, the
generated strategies can be evaluateetalalay in Builder and the orders sent manually to
your broker for execution.

Genetic Programming

Builder uses @omputational tehnique called genetic programmi(@P)* which belongs to

a class of techniques called evolutionalyorithms. Evolutionary algorithms and GP in

particularwere developed by researchers in artificial intelligemased on the biological

concepts of reproduction and evolution. A GP algorithmv ol ve s 0 oftragingpul at i on
strategies from an initial population of randomly generated memiderabers of the

population competeagi nst each ot her. obalsheed foint ttehre imme niibfeirtsn easr:



selected as fAparentso to produce a new member of
(less fit) member.

Two parents are combined using a technique called crossavieh mimics genetic

crossover in biological reproduction. I n crossove
with part of the other parentds genome to produce
repregnt the trading ruleand order logiof the strategy.

Other members of the populatiare produced via mutatipis which one member of the
population is selected to be modified by randomly changing parts of its genome. Typically, a
majaity (e.g., 90%) of new members of the population are produced via crosadtvethe
remaining members produced via mutation.

Over successive generatiosfsreproduction, the overall fithes$ the populationtends to
increase. The process is stopped after some number of generations or when the fitness stops
increasing. The solution is generally taken as the fittest member of the resulting population.

The initial GP populatiomight have as few as 50 members or as many as 1000 or more. A
typical build process might progress over anywhere from 10 to 100 genexatioase.
Thenumber of strategies constructed and evaluated during the boddgsris equal to the

size of the populatiomultiplied bythe number of generations

In the context of building trading strategies, GP enables the synthesis of strategies given only
a high level set of performangeals. The GP process does the rest. This approach has
several significant benefits, including:

1 Reduces the need for knowledge of technical indicatogdsstrategy desigithe GP
algorithm selecttheindividual trading rulesindicators, anather elements of the
strategyfor you.

I The rule construction process allows for considerable complexity, including nonlinear
trading rules.

1 The GPprocess eliminates thmost labor intensive and tedious elements of the
traditional stategydevelopmenprocess; namelygoming up with a new trading idea,
programming itverifying the code, testing the strategy, modifying the code, and
repeating. This is all done automatically in GP.

1 The GP process is unbiased. Whereas most traders éesoped biases for or against
specific indicatorand/or trading logicGP is guided only by what works.

1 By incorporating proper trading rule semantics, the GP process in Builder is designed to
produce logically coect trading rulesind errotfree code.

1 The GP process often produces results thatatrenly unique buhorrobvious. In
many cases, thesedden gemsvould be nearly impossible to find any other way.

1 By automating the build process, tiirae required to develop a viable strategy can be
reducedrom weeks or month® a matter bminutes in someases, depending on the
length of the input price dafde and other build settings.

Genetic programming has been successgfiged in a variety of fields, including sigraaid
image processing, process control, bioinformatics, data modeling, programming code
generation, computer games, and economic modediey for example Poli et 2An
overview of using GPrifinance is provided by ChérColin* wasone of the firsto explain
how to useGP for optimizing combinatisof rules for a trading strategy.

Various academic studies lagtemonstratethe benefitsof GPin trading. For example,
Karjalaineri found that price pattern trading rules evolved using GP for S&P 500 futures



provided an advantage over bagdhold returns in oubf-sampletesting.Similarly, Potvin

et al® found that rules generated through a GP process for individuissoaitperformed
buy-andhold in outof-sample testing during falling and sideways markégsicic’

combined a genetic algorithm with other learning methods to generate simple trading rules
for the S&P 500 index and found positive results compared teadipold on outof-

sample testing.

Until recently, most applations of genetic programming tradingstrategy generatiohave
been academistudies based on limited rule sets, overly simple entry andbgidf and
customwritten code making the resultsnsuitablefor most tradersAt the same time, ost
availablesoftware that implements GP for market trading ditieerbeen targeted to
professional traders and priced accordirglys very complicated to sap and use
Adaptrade Buildemasdesigredto make GP simple to use for any tradedividual or
professionglwho hasa basic understanding sfrategytrading ands familiar with one of
the supported tradinglatforirs.
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Build Algorithm

The build algorithm used iAdaptrade Builder ifllustratedbelow. The grayshaded boxes
represent the input data, which includes the price datidéomarket of interest the
indicatorsand order types in the sm@lledbuild set and the options and performance criteria
(build goal$ selected by the user.

The algorithm starts with the Steafy Generation step. An initial populatiohtrading

strategies is randomly developed from the available technical indieatdmle types in the

build set Any options that the user has selectah as exiting all positions at enéiday,

are applied at this point. Each strategy is then evaluated over the price data for the selected
markets, and a fithesslue is assigned based on a weighted average of the build goals
specified by the user. For example, you might select net profit and drawdown as the two



performance metricand weight each one equally. The fitness would then be the average of
the net profit and drawdown.

To generatmew members of the populatiomembers of the current population are selected
at random, and the fitter ones are chosen as parents for crosadvantation. A less fit
member is selected at random to be replacetidyeéw member. The process is repeated
until as many new members have been created as there are members in the current
population. This step represents one generation.

Technical Order Strategy
Indicators Types Options

— 7 =

Strategy
Generation

v

Reset Modify «— Strategy .
Population Population Evaluation Build Goals
1 *
TestSegment [ 4 Price Data
Build Failure Checks Evaluation

L J

Final Strategies

Figure 1.2. Build algorithm in Adaptrade Builder.

If the user has selectedhe of the build failure rulestheresults on the test segmeme

checked aftethe specified number of generatiorithe results are not above the threshold
chosen by the user, the process is reset, which causes thatjpoyio be reinitialized and

the generation count to be reset to zero. After the specified number of generations has been
successfully completeat the build termination conditions have been, et top strategies

are listed in th@uild Resultstablein order of fithess

Entry and Exit Conditions

The GP process evolvdweeessential strategy elements simultaneously: entry conditions
exit conditionsand orders for entry and exdptionally, a neural networkan be evolved as
well; see Neural Networks, belowhe entryand exitconditions are represented as tree
structuresas shown belown Fig. 1.3.

The tree structurerables the generation of entapd exitconditions with considerable

complexity. Each node in the tree has between zero and three egehif which leads to

further branching. The tree is constructed recursively starting at the top with a logical

operabr (and, or, >, <, etc.) andqureeding to technical indicator functions, prices, and
constants, such as indicator lengths. Each branch is terminated with a node that has no inputs.
Available indicatorsn Builder are listed in Table below.These are described in detail in

the appendix.
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Figure 1.3. Entry condition example showing tree structure.

Note: As shown in Table 1 (see footno}esot allindicators are availablier all code types
(scripting languagésFor example fithe MetaTrader 4 code type is selected on the
Evaluation Options tab prior to buildinggmeindicators will be excluded from the build set
and will not be included in the strategies. If a strategy previously built for
TradeStatiofMultiChartsincludes one or more of these indicators and is th@vakiated

when the MetaTrader 4 code type has been selected, the resulting code will be invalid and
will not compile in MetaTrader. Also, some indicators generate differdnesandifferent
platforms, and Builder has been designed to duplicate these differences depending on the
selected code typ€&or this reason, a strategy may produce differesuilts when evaluated
under a differentode type thamwas selected for buildg the strategy

The EasyLanguage code corresponding to the tree structure shownlirB ksgisted below.

VarL1 = Highest(COR

VarL2 =Average(H, 23)
VarL3 sMomentum(L, 30);
VarL4 -AbsValue(VarL3);
VarL5 =H[6];

VarlL6 = VarlL§L;

VarL7 =SlowD(14)

VarL8 =astK(5)

CondL1 = VarlL1l <N&;
CondL2 warL4 >= VarlL6;
CondL3 = GulL1 or CondL2;
CondL4 = VarL7 > VarlL8
EntCondL = CondL3 and CondL4;

In this example, the long entry condition is given by the last statement, EntCondL.

The crossoveoperator of the GP process replaces a subtree in one parent with a subtree from
the other parent. For example, the subtree onthe rightofBig. st arti ng wi th
SlowD(14) > FastK(5)), might be replaced with a different sulfticea another member of

the populationMutationc hanges i ndi vidual nodes in the

n>o

tree.
he

node might be replaced with ALowestodo so that

Lowest(H, 23).

t

(i



Table 1. Available Indicators in Builder

Simple moving average

Exponential moving average

Weighted moving average

Triangular moving averagé

Adaptive variable moving average
Zerolag trend

Adaptive zerdag trend

Moving average convergence divergence (MACD)
Triple exponential moving average (TRIX)
Momentum

Rate of change (ROG)

Fast K stochastic?

Fast D stochastic

Slow D stochastic

Relative strength indicator (RSI)

Inverse Fisher RSI

Inverse Fisherycle

Adaptive nverse Fisher RSI

Adaptive inverse Fishawycle

Commodity channel index (CCl)

Directional indicator (DI+/DH)
Directional movement index (DMH?

Average directional index(ADX)

True range (TR)
Average true range (ATR)
Standard deviation
Bollinger band

Keltner channéi?

Lowest

Highest

Volume
Accumulation/distribution
Chaiken oscillatdr
Crosses abovedtow

Price patterns (O, H, L, C, O[N], etc..

Day of week
Time of day
Absolute value

Indicator not available for MetaTradércode  ZIndicator not available for AmiBrokerode.

An entry or exit condition is evolved separately for long and short trades unless the user
selects fiLong onl yo, AShort onlyo,
statement; it evaluates to either true or false. A value efrtreans the condition is satisfied

for that market side (long or short), which is necessary for the order to be placed. Entry
conditions are applied to all types of entry orders. In other words, the entry condition must be
true for the entry order to begaed. Exit conditions only apply to market exit orders. If the

exit condition is true, the trade is exited at market on the next bar, assuming the strategy

includes the market exit order type.

In order to generate meaningful entry conditions, Builderiapplothsyntacticandsemantic

or

rules when building the conditions. Syntactic ridesure that each node containing a

function satisfies the input requirements for the function. For example, the Momentum

ALong/ Shor't

function requires a pricesahe first input and a length as the second input. Semantic rules
ensure that comparisons between different nodes are meaningful. For example, it makes

sense to compare the Highest(C, 20) to a moving average since both functiona peice.

However, it would not be meaningful to compare the closing price to the time of day or to
compare a stochastic, which has a value between 0 and 100, to a moving average of price.

The semantic rules enforce these requirements.

According to thesemantic rules, indicators that return a price or volased value can be
used as input to indicators that take price or volume as an input. Examples dfgsece
indicators include Average, XAverage, Highest, Lowest, ROC, RSI, Momentum, and
MACD. Forexample, Builder can produce conditions that include statements such as

Average(Highest(XAverage(C, N1), N2), N3). This is called indicator nesting. Currently,

nested indicators are not available for MetaTrad&VHere availablenegsing can be turned

off in order to reduce strategy complexity using an option on the Strategy window



Order Types

Entry Orders
The following types oentry ordersare available in Builder:

1 Market Entry
1 Stop Entry
1 Limit Entry

Entry orders are pt&d when the entry conditions, as described in the previous section, are
true.A market entry means the trade enters at the open of the next bar. Stop and limit entries
are placed at a specified price away from the market. Stop orders are intendedatzbe pl
above the market for a long entry and below the market $bort entry. Limit orders are

intended to be placed below the marketdtong entry and above the market for a short

entry.

Stop and limit ey pricesin Builder are calculated as foll@w
Entry Price = PriceValue +/ - Fr * PriceDiff
where:
PriceValue is one of: price, price[N], Highest(price, N), Lowest(price, N),
Average(price, N), XAverage(price, N), or DayPrice;
price is one of: O, H, L, or C;
price[N] is the price N bars ago;
DayPrie is one of: OpenD(0), HighD(0), LowD(0), or CloseD(1);
Fr is a constant multiplier; and
PriceDiff is one of: true range, ATR, PriceValuePriceValug, or
AbsValue(Pric¥alue, i PriceValug).
The listed functions, such as OpenD(0) and Highest(pricear)shown as written in
TradeStatioh s E a s y LPaceVtplue Fy,ePriceDiff, and the associated function
parameters are chosen by Builder during the build process.
The followingareexample of long stop entryrices
EntryPrice = Average(C, 10) + 3.5 * AbsValue(C[5] T H[14])
EntryPrice = H + 2.1 * AbsValue (Average(C,20) i Lowest(H, 15))

Thesecould also beshort limit entriessince short limit entries are also above the market and
therefore use a i Haencetothapritewaluaedd t he price dif

Examples of short stop entry prices are shown below:
EntryPrice = OpenD(0) T 1.7 * AvgTrueRange (11)
EntryPrice = C[16] i 4.3*AbsValue(XAverage(L,5) i Xaverage(C, 2))

Thesecould also béong limit entries since long limitreries are also below the market and
therefooesuge Bofisubtract the price difference fr



The following types oéxit orders are available in Builder:

Exit at Target ($)

Exit at Target (%)

Exit at Target (Price)
Trailing St ($ Floor)
Trailing Stop (ATR Floor)
ProtectiveStop($)
ProtectiveStop(%)
ProtectiveStop(Price
Exit After N Bars

Exit After N Bars Profit
Exit After N Bars Loss
Exit After Time

Exit at Market

Exit End-of-Day

=4 =4 =4 =44 -8_8_8_4_4_4_°4_-°.-4

Target Exits

The three target exits umit orders to exit the tradet aprice that represents a profit for

the trade. The first tget exit type ($) uses a fixesize target based on the value of the profit
target (e.g., dollars for accounts denominated in dolkard)is applied per share contract

For example, a target size of $500 means the target price is calculated so that if the target is
hit, the profit will be $500 per share or contract before trading costs. Forrthei S&P

futures, for example, this means the stop size woulttDhaoints above the entry price for a
long trade because each point is worth $50 for tineirit. For a stock trade, regardless of the
number of shares, a $2 target would be placed two points above the entry price for a long
tradeor 2 two points below thentry for a short tradél'he size of the target chosen by the
program during building is based on the "Fixed Stop Size" parameter range entered on the
Parameter Ranges window

Percentagéargetsare set at a percentage of the entry paloeve below) the entry priceor

a long (short) trade~or example, if the entry price is 25, a ¥igetwould be placed 1.25
pointsabovethe entry for a long trade. The percentage value is chosen from the "Percentage
Stop Size" parameter range on Berameter Rangegndow.

Pricebased target exits are constructed the same way as limit entry orders. Specifically, the
price for this type of target exit is calculated as follows:

ExitP rice=  EntryPrice +/ - Fr * PriceDiff

whereEntryPrice s the entry price for the ti@, and~r andPriceDiff  are as defined
abovefor entry orders

For example, the following could be the price for a short target exit
ExitP rice = EntryPrice T 4.3 * AbsValue( C[10] 7 Xaverage(C, 2))

Similarly, if the first minus sign were changed to asmign, this could be the exit price for a
long target exit

Trailing Stops
Trailing stops in Builder are activated when the open profit on a closelasis is above a
threshold called th#ioor. There are two types of trailing stops in Builder: oneth fiked
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size floors ($ Floor)and ones where the floor is calculated as a multiple of the average true
range (ATR Floor). For fixedize floors, the size of the floor is selected by the program from

the "Fixed Stop Size" parameter range entered on thee§y Options tab. For ATRased

floors, the multiple of the ATR is selected from the "ATR Multiple" range on Strategy

Options. Once the threshold has been reached, the trailing stop is placed so that a percentage
of the open profit is locked in. The stogmains active until the trade exits. The percentage

of profit to lock in is chosen by Builder from the range 0 to 100 percent.

Protective Stops

As with target exits, there are three types of protective (also known as money management)
stops. The fixedsize protective ($) stops use a fixed value (e.g., in dollars for accounts
denominated in dollars), which is applied per share or contract. For example, a stop size of
$500 means the stop price is calculated so that if the stop is hit, the loss will bge$500

share or contract. For therfini S&P futures, for example, this means the stop size would be
10 points below the entry price for a long trade because each point is worth $50 for the E
mini. For a stock trade, regardless of the number of sharesstag@ould be placed two

points below the entry price for a long trade. The size of the stop is based on the range
entered on thParameter Ranges winddi¥ixed Stop Size").

Percentage (%) protective stops are set at a percentage of the entry pricéneaotry

price. These types of stops are often used for stock trading. For example, if the entry price is
25, a 5% protective stop would be placed 1.25 points below the entry for a long trade. The
percentage value is chosen from the "Percentage Stopseitf@agon theParameter Ranges
window.

Pricebased protective stops are constructed the same way abasiee target exits. In fact,

the only difference is that the sign is reversed preceding the PriceDiff portion of the
ExitPrice equation presentathove. For example, the equation presented above to illustrate a
short target exit alternativetyould be a long protective stop

Exiting After N Bars

The AExit After N Barso exit order causes
the numbenpf bars since entry is greater than or equal to N, which is a strategy input chosen
by Builder during the build process. The "Exit After N Bars Profit" and "Exit After N Bars
Loss" exits work similarly. With the "Exit After N Bars Profit" exit, the tradekited at the

open of the next bar if the number of dgince entry is greater than or equal tamdlthe

close of the bar is greater (less) than the entry price for a long (short) trade; i.e., if the trade is
profitable before costs.

Likewise, with he "Exit After N Bars Loss" exit, the trade is exited at the open of the next
bar if the number of baisince entry is greater than or equal tamithe close of the bar is
less (greater) than the entry price for a long (short) trade; i.e., if the sradpriofitable

before costs. Normally, N is selected from the "Lookback, Indicasatsihgon the

Parameter Ranges windottowever, for intraday strategies for which the-efidlay exit

has been selected, N is chosen to be between 1 and the numberinfthartrading session.

Other Types ofMarket Exits

The AEXxTitmeAdf teexxi t causes the trade to exit
of the current bar is greater than or equal to an input time chosen by Beddexample,

the exitordemi ght read dAlf time >= I1NotB8thatthihen sel |
implies the time stamp for the trade exit will be the time of the bar followingahe/here

the exit is triggeredn the preceding example, if the bars are 30 minute bars, ithnes

would be shown as 11:00.

he

at

t

r

he

next
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The AExi t at Mar ket 0 exit causes the trade
condition is true on the current bar.

The f@&mhofiDtay o exit causes the trade trentexit
day if intraday or daily bars are used. On weekly or monthly data, this exit causes the trade to
exit at the close of the current bkor TradeStatio and MultiChartshis exit type is

primarily for backtesting purposes. To achieve evfelay exitdn real-time trading on

intraday datain TradeStatiorand MultiCharts the optional timébased exit on the Strategy

Logic windowshould be usedhis exit typas not available for MetaTradet or AmiBroker

For NinjaTrader, this exit only applies to intraday data.

Neural Networks

Neural networks are nonlinear models loosely based on the way the brain is structured as a
network of interconnected neuromsneural networks established bfitting it to a given set

of input and output data with the goal of accurately predicting the ofngpninput data not

used in the fitting process. A successful neural network is one that generalizes well to new
input data.

A neural netwrk is often described graphically as a set of nodes connecting an input layer
througha "hidden" layer of nodes to one or morgpus. The inputs are summed together
using a set of weights that connect the nodes to produce thd.dltp weights are
determined by the fitting draining processA neural network witha single output and one
hidden layer is shown below in Fig4.

Inputs

Hidden
Layer

Output

Figure 1.4. A neural network with a single output and one h idden layer .

The outpufrom the networks definedby the folowing equations

Hi=tanh(Wi* 1+ wWn * 12+ € 1w

Ho=tanh(Wa * 1+ W * 1+ € 1w

é

Hnp=tanh(Wn * 11+ Wo ¥ 1o+ € F* v

Output= tanh@Wpmu* Hi + Wamee * Ho + € Womam * Hyp)
Thel; represent thenputs.In the contexbf trading, hese could be anything that might have
some predictive value for trading, such as momentum, stochastics, ADX, moving averages,

etc. The H represent the hidden nodeBgtweights argiven by thewy, and the output value
by Output.The hyperbolic tangent function, tanh, returns a valuedrrdhge-1 to +1, so the

t

at

t

e xi

he



12

outputwill lie in this range. The inputs are typically scaledsat they als lie betweenl
and +1

Trainingthe network to determine the weight valirolves iterating on the weights using
known inputoutput dataThe technique traditionally used to adjust the weights in an
iterative manner is called bagkopagationalthoudy any similar approach may be used,
such as a genetic algorithm.

In Builder,the inputs to th@etworkare chosen by the genetic programming process and
evolved along with the entry and exit conditiarséng the same processes of crossover and
mutation $ed to evolve the entry and exit conditioke output of the networlows for a
long entry if it's greater than or equal to 0.5 dfiod a short entry if it's less than or equal to
0.5. Thiscondition is in addition to any existing entry conditionse(3 rading Strategy
Structure, below). For example, if there is a long entry condition, it must be true and the
neural networloutput must be at least 0.5 for a long entry.

As suggested above, the inputs to the neural netarerkcaled so that they lie betweén

and +1. The scaling is performed a moving or trailing bassver the most recent
NNLookBack bars. In other words, the minimum and maximum values of each input over
the most recent NNLookBack bangaised to scaleachinput so that it lies betweeft and

+1. The value of NNLookBack is a ussglectable optiowith a default value of 100

In addition to evolving the inputs to the network, Builder also evolves the number of nodes
in the hidden layeand the weight values. The initial number of inputs is a-sekectable

option, along with the maximum number of nodes in the hidden layer. The number of inputs
may change from strategy to strategy over successive generationsrgaitdérom different
strategies are combineding crossover

The total number of weights in the network will be given by (n + 1) * m, where n is the
number of inputs and m is the number of nodes in the hidden layer, provideat faast
one If there is no hidden layer.€., m iszerg, the number of weights is the same as the
number of inputsln the resulting strategy codegah weight is listed as a strategy input.
Other strategy inputs may result from the network inputs, such as thbdokkength of a
moving averge.

Toinclude a neural networlsimply check the option on tideural Network windovand

select the available settings, such as the initial number of inputs and the maximum number of
hidden nodes. To develop strategies in whichnihgral network provides the only entry
condition, set the tree deptBP Settingsto zero, which will ensure that the usual entry
conditions are always "true".

Trading Strategy Structure

Trading strategies in Builder have the following general fahmwvn below in pseudo
code*

l nput s: N1, N2, N3, ¢é

LongEntryCondition = ¢
Short EntryCondition = ¢
LongeExit Condi ti on = &
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ShortE xit Condi ti on = &

[Neural network inputs]
[Neural network output function]

If [ position is flat and ] LongEntryCondition is true
[and neural network output >= 0.5] then
Long entry orderé
I nitialize |l ong exit orders as necessaryeéeé
If [ position is flat and ] ShortEntryCondition is true
[and neural network output<=  -0.5] then
Short entry order é
I nitialize short exit orders as nhecessarye

If position is long then
Long exit order 16
Long exit order 2¢
€

If position is short then
Short exit order 1
Short exit order 2
é

[ End- of - day exit ]
* Code shown in brackets [] is optial.

Strategies in Builder start with the list of inputs. An input is provided for any indicator
parameter, price pattern loddack length, and any parametegquiredby the entry and exit
orders, such as the loddack length for the ATR.

The LongEntyConditionthroughShortEitCondition variables are the true/false conditions
evolved by the genetic programmipgpcess, such as shown in FIg. A long entry order is
placed if the long entry condition is trumybject to tk optional conditios, such athatthe
position is currently flat (out of the markethd that the neural network output value is above
the threshold valud_ikewisg a short entry order is placed if the short entry condition is true,
subject to the optimal conditiors. An open long trade is exited at the next open if the long
exit condition is true on the current bar. An open short trade is covered (exited) at the next
open if the short exit condition is true is on the current bar.

Only one type of entrgrder is allowed for each side of the market (long/short), although
they can be different for each side unless the symmetry option is selected. When an entry
order is placed, one or more variablesthe exit ordersnay be initialized within the entry
order code block

The statements for the exit orders follow the entry orders. One or more exit orders may be
chosen by the program, with a maximum of one exieoad each type listed above. Unless
the necessary orders have been excluded from the bubg #e user, the program will
ensure that each strategy has anatitloss and an exit-a-profit. This prevents trades

from remaining open indefinitely.
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Theoptionalendof-day exit must be specified by the user on@der Typegab in order to
beincluded in the strategy.

The meaning of common input variables and order labels used in the strategy code is
explained in Appendix: Code Conventions.

Example

As a simplejntroductory exampleBuilder was run on daily bars of a stotidex futures

market for a small populaticenda limited number of generationfhe performance metrics
chosen to guide the process are shown below inlBgThese settings imply thdtd fithess
function was a weighted average of the net profit, number of trades, correlation coefficient,
statistical significance, and the return/drawdown ratio. Specific targets were set for the
number of trades and the return/drawdowrordthe otheselectedmetrics were maximized.

The build options were set mostly to the defaults, as shown idBidgl he populatiorsize was set to

100 and the number of generatidgadive. All members of the pepl at i on wer e saved
strategieso), and the Reset on Build checkbox
after five generations, the build process will continue where it stopped when the Build button is
clicked again. Specifichl, the program will initialize the new population with the prior population,
rather than starting over. That way, if the build process is progressing well, the population can be
evolved beyond the initial five generations.

Build Objectives

Maximize Met Profit, weight 1,000
Maximize Corr Coeff, weight 2,000

Build objectives and conditions
are used in calculating the

=
(=9
(=9

1l

Maximize Significance, weight 1.000 Edit "fitness” for evolving
strategies during the build
Delete process, These metrics are

always evaluated on the
in-sample segment.

Build Conditions The conditions far selecﬁr!g

the top strateqies determine
Mo. Trades = 200 (In-5amp) which strategies are copied to
Ret/DD Ratio = 5.000 (In-5amp) the “Top Sirategies” tables.
Edit These metrics can be
evaluated on any segment of
Delete the data.

-
(=
(=%

LUse the buttons adjacent to
each list to add, modify, ar
remove entries from the list.

Conditions for Selecting Top Strateqgies

A
Edit

Delete

I

Figure 1.5. Build metrics fo r example build.
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~ Population Settings ~ Advanced GP Settings
Population Size: Crossover Pct: 90%
Sfter building, save fittest strategies. Mutation Pet: 10%
|| Reset on Build. Start build with new population. Tree Depth: :
Uncheck to start from prior population.
[ "] Save generation with the highest average Toumamert Size: -

fitness on the test segment.

~ Build Failure Rules
At the end of generation number El apply the following rules:

[] Start aver if the EI period maoving average of fitness on the test segment is less than it was El
generations ago ("Fitness Failure Rule™).

["] Start over if the average |Net Profit - | on the test segment of the top El

strategies is less than ICI ("Perdormance Failure Rule").

~ Build Temmination Options

Minimum Generations: I:l
Madmum Generations: I:l

["] Stop when the moving average of fitness on the test segment is less than it was El generations ago.

] Stop when fitness on test segment is below its maving average.
Length of moving average of fitness on test segment: EI generations

| ok || Ccancel

Figure 1.6. Build options for example build.

% Members w/OOS Profit > $100
120

100

80

60

40 -

20 -

0 5
Number of Generations

Figure 1.7. Percentage of population members with out -of-sample net profit greater than $1,000.
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Ave OOS Profit

40000
35000
30000
25000
20000
15000
10000

5000

0 5
Number of Generations

Figure 1.8. Average out -of-sample net profit of population members.

Closed Trade Equity vs. Trade Number (34772000 to 314 5°2010)
100,00000

20,000.00

60, 00000

40,000 00

20,000.00

0.00

In-Sample Cut-al-Sample

50 100 150 00

-20,000.00
0

Figure 1.9. Closed trade equity curve after 10 generations.

The insampléout-of-sample(i.e., trainindtest)division of data was set to 80%-gample(training)

and 20% oubf-sample (OO r tes}, with the OOS period following theisample period. The build
process was run over a total of 10 generatidosillustrate how the results evolved ohgr the build,

the OOS net profit was recorded after the initial populatias generated and after five and 10
generations. Fidl.7 demonstrates that the number of members of the population with OOS net profits
of at least $1,000 incases after five and 10 generations.
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Similarly, the average OOS net profit of the populatimreasesfter five and 10 generationss
shown in Fig.1.8. Note that these results are for the OOS net piofthis ase, the trainingegment
was not used in the build, so the results on that segment apé-sarnple by definition. That means

the results on that segment are unbiased; thel o n 6 t

b e n e fTihis impliesthattheGM d si ght

process at only tends to improve the-sampleresults over successive generations, which is a direct
effect of the GP algorithm, but the OOS results also tend to improve as the strategies are evolved.

The equity curve for one of the top stigits is showrmbovein Fig. 1.9 after 10 generations
Finally, the EasyLanguge (TradeStatigncode for the corresponding strategy is listed below.

{
EasylLanguage Strategy Code for TradeStat ion

Population member: 46

Created by: Adaptrade Builder version 1.1.0.0
Created: 10/19/2010 2:19:52 PM

TradeStation code for TS 6 or newer

Price File: C: \ TestData.txt
Build Dates:
}

{ Strategy inputs }

Inputs: NL1 (74),
NL2 (20),
NL3 (85),
NBarEnL1 (59),
NATRENL (84),
EntFrL (3.8189),
NATRTargL (57),
TargFrL (1.6168),
NBarExL (100),
NBarEnS1 (40),
NBarEnS2 (49),
NBarEnS3 (7),
EntFrS (0.6971),
NBarExS (6),
NATRTrailS (33),
ATRFrTrailS (1.4126),
TrailPctS (50.0000);

{ Variables for average true range for entry and exit orders }
Var: ATREnNL (0),

ATRTargL (0),

ATRTrailS (0);

{ Variables for money management and/or trailing stop exit orders }
Var: SStop (0),

NewSStop (0),

STrailOn (false);

{ Variables for entry conditions }
Var: EntCondL (false),
EntCondsS (false);

{ Average true r ange }

ATRENL = AvgTrueRange(NATRENL);
ATRTargL = AvgTrueRange(NATRTargL);
ATRTrailS = AvgTrueRange(NATRTrailS);

{ Entry conditions }

EntCondL = (Highest(Volume, NL1) >= Lowest(Volume, NL2)) or (Volume < Average(Volume,

NL3));
EntCondS = true;

{Entryo rders}
If MarketPosition = 0 and EntCondL then begin
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Buy next bar at XAverage(L, NBarEnL1) + EntFrL * ATRENL stop;
end;

If MarketPosition = 0 and EntCondS then begin
Sell short next bar at Highest(H, NBarEnS1) - EntFrS * AbsValue(Lowest(L,
NBarEnS2) - Lowest(H, NBarEnS3)) stop;
STrailOn = false;
SStop = Power(10, 10);
end;

{ Exit orders, long trades }
If MarketPosition > 0 then begin

If BarsSinceEntry >= NBarExL then
Sell next bar at market;

Sell next bar at EntryPrice + TargFrL * ATRTargL limit;
end;

{ Exit orders, short trades }
If MarketPosition < 0 then begin

If EntryPrice - C> ATRFrTrailS * ATRTrailS then
STrailOn = true;

If STrailOn then begin

NewSStop = EntryPrice - TrailPctS * (EntryPrice - C)/100,
SStop = MinList(SStop, NewSStop);

end,;

If BarsSinceEntry >= NBarExS then
Buy to cover next bar at market;

If STrailOn then
Buy to cover next bar at SStop stop;
end,;

This example represents one of the simpler strategiemight create with Builder. Strategies can be
created with as much or as little complexity as you wantoE@r examples, please see the
Newslettes section on the Adaptrade.com web site.



Chapter 2
Getting Started

Installation

RecommendedSystem Requiements:
3 GHz or fastemrocessor
4 GBor moreRAM
WindowsVista orneweroperating system
Monitor: 17 inch or larger

Adaptrade Buildecan bedowrloaded at any time from the download page of the Adaptrade

Software web sitéwww.Adaptrade.com The program initially installs as a trial, which can

be activated (i.e., converted to a licensed ¢dpNowing purchaseThe trial version is the

same as the paid version; i.e., there is no sepasdtdlation for the paid versioithe

download file is a seléxtracting installation fileTo installBuilder, browse to the location of

thedownl oaded file via Windows Explor<elictk (al so know
on the file to open it. Alterrively, select Run from the Accessories menu under the list of

programs in the Start menu, browse to the location of the downloadedifileOpen, then

click OK in the Run window. The installation should begin.

The installatiorprogram will prompt you for the location to install the program files. The
default location is the folder Program Flladaptrade Sftward Adaptrade Buildek.x\, where
x.X is the version number (e.@.0). You can install the program in another locatioyaii
wish.

Note about 32 vs. 64it versions: The 32bit version of Builder will run on both 32 and-64

bit versions of Windows. However, the-6it version will be able to take advantage of all
available installed memory to process larger data files.ufrganot sure which version of
Windows you have, you can check the System settings under the Control Panel. Both the 32
and 64bit versions are compiled from the same code and are functionally identical, including
the project (.gpstrat) files they generddecause they're the same program, only one may be
installed on the same computer. If your computer ruaBitwWindows, it's strongly
recommended that you install the-bi version.

Once the installation is complete, you should findBhéder icon, & displayed on the title
page of t h enyausdeskidmpandgthuildbrgrogram in the programs menu. You
should also find a folder calldekxamples in the Adaptrade Buildider. TheExamples

folder contains sample fis&ghat can be opened IBuilder.

To actvate Builder, enter the licen#é and password provided in the purchase receipt in the
spaces provided on the activation screen, which will be displayed when the program is first

run. Please note that the licensed version of Builderlanttitl version are identical. The

trial version is converted to a licensed version after purchase by entering the licamse ID
password. There is no separate download for the licensed executable. The most recent version
of Builder can always be found on the trial download page of the Adaptrade Software web site
(www.Adaptrade.com
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Bonus files.If your purchase includes set of bonus strategies, they will be provided via a
separate download link at the time of purchase. Please ghacknline order receipt for the
download link for these files. Install the bonus files by dowtileking the file after download.

TradeStation/MultiCharts Installation Notes. Several files that work in conjunction with
Builder needo be installed separately into TradeStation or MultiChatissefiles can be
found in the EasyLanguage folder in the Adaptrade Builder faldder Program Fileafter
Builder is installedFor current versions of TradeStatjdhe files end with thelé extension
.eld. For TS 2000i, the file extension is .els, and for MultiCharts, the extension iBhela.
files should be imported into TradeStation using the import command of the File Fanu.
MultiCharts, the files can be imported via theplont canmand of the File menu ihe
PowerLanguage EditoPlease refer to thelatformdocumentation for instructions on
importing .eld/.elsplafiles into TradeStatioiVultiCharts

The specific files that need to be imported into TradeStfioltiCharts include
NNCOMPUTE, which contains functions for use witte neural networkption in Builder,
andBUILDER_ADAPTINDICATORS, which contains the adaptive indicators (Adaptive
VMA, Adaptive ZLT, etc.).

NinjaTrader 7 Installation Notes.Strategies created with the NinjaTrader code option

require several indicator and strategy files to run. Without these files, the Ninja®actét

will not compile or executeThesefiles are contaied in a zip file named

NinjaTrader.Adaptrade.zjpvhichcan be found in thilinjaScriptfolder in the Adaptrade

Builder folderunder Program Fileafter Builder is installedTo install the files, open

NinjaTrader, select Utilities fromthe File menuan& | ect | mport Ninj aScripté I
the NinjaScript folder in the Adaptrade Builder installation folder and select the

NinjaTrader.Adaptrade.zip fild=ollow the prompts to install the files into NinjaTrader.

MetaTrader 4 Installation Notes MetaTrader 4 strategies created hyil8er requirefiles
contained in three folders: Include, Indicators, and Librafibssefolderscan be found in the
MTA4 folder in the Adaptrade Builder foldender Program Fileafter Builder is installedThe

files in these folderprovide basic functionality thanyMetaTrader 4 strategyenerated by
Builder mayrequire.All the files contained in the three foldeshouldbe copied to the
corresponding foldemwithin your MetaTrade# installationso thatMetaTrader 4 can find

them when compiling strategies. For MT4 version 600 and newer, the correct folder locations
can be found using the "Open Data Folder" command of the File menu in MT4. The general
form of the folder path is
C:\UserdUser_account_narieppDataRoamingMetaQuotesT erminallnstance_id, in which
User_account_name and Instance_id are specific to the user's computer. Within this folder, the
Include, Indicators, and Librariésldersare located in th&QL4 folder.

In versions of MT4 prior twersion 600, théhree folders are located in the installation folder
in theexperts folder (GProgram Files (x86MetaTrader ¥experts).

AmiBroker Installation Notes. AmiBroker strategies created byusder require a
associated "include" fillASBuilderCommon.aflThis file can be found in the AFL folder in
the Adaptrade Builder folder after Builder is installed. This file needs to be copied to the
Include folder in the AmiBroker Formulas folder under Program Filbs.full path under 64
bit Windows isC:\Program FilesAmiBrokeAFormulasinclude This file provides basic
functionality that all AmiBroker strategies generated by Builder require.

When installing a new version of Builder on a computer that currenglya lpaior version
installed, please note the following:
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T | tudumllyunnecessary to uninstall a prior version of Builder before installing a newer
one. However, if the version number is the same through the second decimal (e.g. 1.2.1
and 1.2.2 are both v&pon 1.2), the newer version will be installed in the same folder as
the current version by default and will ouerite the older version, making it impossible
to use the older version

1 Provided the installation is on the same computer as the prior atistalino new
activation code should be required. The new version should install already activated. If
not, it may be necessary to enter your license ID and password, as provided on your
purchase receipt. If you need an additional activation, please téwalaptrade Software.

1 Uninstalling an older version will not affect apyojectfiles (.gpstrat files) you may have
created or saved.

1 New versions of Builder are designed to read files (.gpstrat files) from prior versions.
However, once a file is savedtime new version of Builder, you will not be able to open
it in an older version.

1 The window layoustored with a currently installed version of Builder is not removed
when that version is uninstalled. This means that if a new versich as 1.1.0, has a
different window layout than the prior installed version, the layout may need to be
adjusted when the program is first rétil. panesin Builder can be moved and resized by
clicking and draggingas explained below ou can reset the layout by deleting the
registryentry for Builder sing the regedit program of Wiows. The registry entry for
Builder is located at HKEY_CURRENT_USEBRftwaré@Adaptrade SoftwaikBuilder.

Builder can be uninstalled througire Windows Control Panel.

Program Layout and Configuration

Theuser interface of Adaptrade Builder consists of a number of different windows and
panes. The overall layout of the program can be changed by clicking the Strategy Builder
button in the Buildmenu, which can be seen in the upperieitd corner of Fig. 1.1. This
button switches the layout between chartimgde and building mode. In building mode, the
program includes all the results windows and panes used to display thge oésoé build
process, as shown in Fig. 1.1. In charting mode, shown below in Fig. 2.1, the charting pane
becomes more prominent, and the budthted panes are closed. As an alternative to

clicking the Strategy Builder button, any of the different vawd and panes can be opened

or closed at any time by clicking the corresponding boxes on the View menu.

The secalled ribbormenu is located at the top of the main window and consists of the File,
Build, Evaluation, Position Sizing, Viewnd Clipboard menus. In the Build menu, most of
the buttons activate dregiown windows for entering build settings, such as the genetic
programming (GP) settings, build metrics, strategy logic, and so on. To save space, the
ribbon menu can be minimized bljoking the ” button in the upper righiand corner of the
main window next to the Theme menu.

Aside from the ribbomenu and the chart window, most of the other windows displayed in
build mode are referred to as docking windows or paneekiDg panes are floating

windows that can be #gositioned by clicking and dragging. The panes shown in Fig. 1.1
consist of the Symbols, Build Results, Messages, and the set of tabbed panes for the
Performance Report, Build Report, Equity Curve, Tradg hkisd Strategy Code windows.

The Symbols pane (i.e., symbol libradisplays all the market symbols that can be plotted

or used in building strategies. To build a strategy for a new market, the symbol must be
added to the symbablrary through this pane. Once added to the library, the associated price
data is available to any project.
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Figure 2.1 . Adaptrade Builder in charting mode.

The Build Results pane displays summary statistics for all strategies inghiatoan. This

is the main display of results from the build process, where each row in the table represents a
strategy in the population. Clicking on a row in the table changes the display of results in the
tabbed results windows (Equity Curve, Trade L&itategy Code, etc.), which display the

results for the selected strategy. In addition, if the option to show the strategy trades on the
price charhas been selected, the chart(s) will be updated to display the trades for the

selecte strategy.

Two other norpane windows are also part of the program. The Build/Eval Process window
is where you select the markets to use in the build process and in evaluating strategies after
building when changing markets or other evaluation setttwgs) as position sizing his

window also displays two graphs that show the meg of the build process whités

ongoing. This window can be left open while working elsewhere in the program or it can be
minimized or closed as diged. It can be opened or closed at any time through the View
menu.

The other nospane window is the Trading Ordesndow. This window is displayed when
the option to "Show Trading Orders" is selected on the-glitk context mau of the chart
window. This window can also be kept open while working elsewhere in the program and
can be opened and closed through the View menu.

Changing the Pane Layout

Panes are moved by clicking and dragging them relative to each other andutethe o

window frame. To move a pane, click the title bar and start dragging the window. This action
will cause a set of docking locations to appear. You can move the mouse cursor over the
different docking locations to see a preview of where the windowapgkar if you release

the mouse at that location. You will usually see four docking locations (top, bottom, left,
right) for the entire program window (main frame) and four others relative to the current
pane location. When two or more panes are movetketsame location, they appear with

tabs, as with the Equity Curve and Strategy Code windows. The tabs can be moved relative
to each other by clicking and dragging.
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To rearrange the pane windows, sometimes ités
Forexample, to switch the locations of the symbols pane and the set of tabbed results panes,

you could move the symbol pane to the right of the tabbed results panes first, then move the

tabbed results panes as a group to the left of the charts. Becaulsarthéesv window is not

a docking window, it canét be moved directly.
different location, you can move the other panes relative to them. For example, if you want

the chart windows on the right, you could drageheity curve pane, along with the other

panes in that tab group, to the left side. This will force the chart windows to the right. Any

pane can be closed using the close button in the uppetaghitcorner of the title bar. Use

the View menu to restorecdosed pane.

When Builder is first installed, it arranges the panete default configuration shown in

neec

| f

Fig. 11. However, if youdbre installing the program or

locations for windows and panes in the oldersion may take precedentinstalling

Builderwon 6t affect the | ayout bec¢whicksignott he | ayout
del eted during uninstall. | f youbére comfortabl
yourself. That will cause the entire layout bereset the next time you run the program

Otherwise, the windows can be rearranged manually as described Bbevegistry entry

for Builder can be deleted usitige regedit program of Window$he registry entry for

Builder is located at HKEY_CURRENT_USEBRftwardAdaptrade Softwahk8uilder.

Working with  Project Files

The settings made in Builder can be safodater useBuilder projectfiles end with the

extension .gpstrat; e.g., MySampleFile.gpstrat. To sauework, select Saverojectfrom

the File menuThis will prompt you to select or enter a file name. This file will not include

the price data but will save the name and location of the text file containing the price data. To
return to theprojectfile later, open it by selecting it from the list of recently used files on the
File menu or select it using the Operojectcommand of the File menRrojectfiles also

store the strategy coder all the saved strategiess shown in thBuild Resultgables along

with the performance results for each strat&yyly oneprojectfile can be open at a time.

When New is selected from the File menu, the new project is given the default name
"BuilderProject’. When Savis subsequently selected, you'll be prompted to enter a new file
name. If Close is selected from the File menu, you'll be prompted to save the file if it has not
been saved since last changed, and the current project file will be closed. When no project
file is open, most of the menu commands are unavailable, and you'll be unable to start a new
project until selecting New.

If a project file is open at the time the program is exited, that project file will be
automatically opened upon sta the next the Builder is run.

Quick Start Steps

The process of building trading strategies in Adaptrade Builder begins by specifying the

price data or market symbols. Next, a series of settings is entered in thermiébonThe

settings determine thgpes of strategies that are built and control various aspects of the

build process. While the build process is ongoing, progress messages are displayed in the
Messages window. Additionally, the results windows (Build Results, Performance Report,
Build Report, Equity Curve, Trade List, and Strategy Code) are updated after each generation
is completed.

i s
e v



24

Step 1.0btain the Price Data

Builderis designed to read files of price data sawvetgxt format, such as price data saved
from theTradeStatiorData Wirdow. To display the Data Windoftom a TradeStation price
chart go to the View menu in TradeStation and select Data Window. To save the price data
to a text file, click the disk icon on the data window, or, for D8, right-click and select
AfSend t o Fi-JA®dialog, delect a file,gherScicl tbe Save button. This will save
the price data for the chart window to the text file §orselectedin MultiCharts select
"Export Data" from the File menu to save the chart data to a texirfietaTrader 4go to

the Tools menu and select History Center. Select the symbol from the listeatdeslick the
Export buttonIn NinjaTrader use the Export tab on the Historical Data Manager window.
For AmiBroker, the prge data should be exported to a textdiging the software provided

by your data vendor.

Step 2.Add the Price Data File Obtained in Stepl

OpenBuilder and, in the Symbols pane, select a folder, fifjbk, and select the New

Symbol command or click the New Symbol button at the bottom of the Symbols pane. This
will open the Symbol Properties window, shown below in Fig. 2.2. To select the feice fi
obtained in step 1, click the "..." battin the Price File Name field

4 Symbol Properties @

T -

Symbal ESD -

Description E-mini S&P 500 Stock. ..

Symbal Type Futures

Price File Name Es-1min-2mos bt

First Available Date 7/15/2014

Last Available Date 8/15/2014

Bar Type Intraday

Bar Size: 1 i

Session Start Time 08:30 AM |

Session End Time 0315 PM

Poirt Value 50.000000 |

Tick Size 0.250000 |

Bid/Ask Spread 0.250000 |

Trading Costs Per Share 8.000000 !

Total trading costs per share or contract per round tum;
e.g., 315 per contract or 0.005 per share for forex.

Price File Format... || View Prices...

Figure 2.2. Symbol Properties window

When you add a file of price data, Builder opens the Price File Format window, as shown in
Fig. 2.3. The top table displays the conteaitthe price file and enables you to set the

formatting that tells the program how to read and interpret the data in the file. Select the field
delimiter (comma, sentolon, tab, or space) used in your file to separate the data fields. The
default column badings for the data fields are date, time, open, high, low, close, and

volume. Click any column heading in the table to change, add, or remove its label. Each
column of data you want the program to read should have a label. Change the heading for the
volume column(s) as necessary, depending on whether the price file contains one column of
volume data or separate columns fortigh and dowrtick volume. Click the Clear Column
Headings button to remove all column labels in order to start fresh.
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Price File Format: CustIndDatath- l Lél
Price file contents. Click column headings to change. Bl als lEninsh (United States), $ 'I
Time Open High Low Close Up-Tick Vol ~ Down-Tick...  Indicator 1 Indicator 2 Indicator = *
Time Open High Low Close Up Down MyCustIndl  MyCustind2 ~ MyCustind
0340 1460.00 1463.25 1450.00 1452.75 580 0 0.00 0.00 0.00
0850 1452.50 1462.75 1461.00 1461.25 424 a 0.00 0.00 0.00
1900 1451.25 1452.25 1458.25 1459.25 494 a 0.00 0.00 0.00
1910 1459.00 1460.25 1457.75 1460.25 528 0 0.00 0.00 0.00
1920 1450.00 1452.00 1459.25 1461.50 417 a 0.00 0.00 0.00
1930 145175 1453.25 1461.00 1463.00 459 a 0.00 0.00 0.00
1940 1453.00 1466.00 146250 1465.75 0z a 0.00 0.00 0.00
1950 14A5.75 146600 1464.75 14A5.00 294 i 0.00 n.0n oon T

4 1 3

Display first 200 lines only. Uncheck to view all ines. Delimiters: Comma | |Semi-colon [|Tab [|Space | Clear Column Headings
Set volume to sum of up-tick and down-tick volumes.

Custom Indicators. Select indicator to edit at right.

Indicator Code Return Type Indicator 1

Indicator 1 MyCustind1(C, 15, 100, 1) Price Code Statement: MyCustInd1(C, 15, 100, 1)
Indicator 2 MyCustInd2(H, 21, 50, -1) Custom (-1- 1) Return Type: Priceiv
Indicator 3 MyCustInd3{14) Price difference ;J

Min Custom Return Value: 0
Max Custom Return Value: 0

Max Look-back Length: 100

[ oK ]I Cancel “ @ Help I

Figure 2. 3. The format of the price file is selected on the Price File Format window.

If necessary, use the Data Format uldivn menu to select a locale for reading the price
data. For example, price data saved from MetaTrader 4 have an unusual combination of
dat/time and number formats that can be read using the "French (Switzerland)" locale.

Once you've selected the format for the file of price data, clicking OK will return you to the
Symbol Properties window. Enter values for each entry in the list of giepdncluding
symbol, bar type, point value, and so on. Builder will try to properly infer the bar type, bar
size, and session times from the data file. If any of these are incorrect, they should be
manually corrected here. Click OK to return to the Sghaipane.

To add the newly entered symbol to the build process, where it will be used to build your
strategy, rightlick on the symbol and select Add to Build or click the Add to Build button at
the bottom of the Symbols pane. Any symbols added tbulié in this manner will be
displayed in the Market Symbols talitethe Build/Eval Process windgwhown below in

Fig. 2.4.

Click the Add button to add a price file from the symbol librarglick Remove to delete
one from the table. Select the files to include in the build by checking the boxes in the
Include column. The strategies will be built over the data from all selegtedols

The settings in the Mark&ymbols tabldor Bar Type, Bar Size, and Costs Per Share are the
settings you want to use when building and/or evaluating a strategy. These can be different
from the values for the symbol in the library. For example, if timedile consists of 1

minute bars, the settings in the Symbol Properties window should always specify 1 minute
bars, but once added to the Build/Eval Process window, you can change the bar type to any
multiple of 1 minute or to daily, weekly, monthly, @nge bars.
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Generation Generation

Market Symbols

Include  Symbol Awailable Dates Bar Type Bar Size  Costs Per Share
ES.D (Daily bars) 510/2012t0 8/21/20014  Daily MA 200
QM (Daily bars) 3320050 3452015 Diaily MA 0.00
QM-TS (Daily bars) 1/5/2004 to 12/29/20014  Daily MA 500

Add Plot Symbal Set Properties View Prices

Date Range

310/2012 ~ 8/20/2014 ~

Training: 9/10/2012 to 3/31/2014 (80%)
Test: 4/1/2014 to 8/20/2014 (20%:)
Reserved:  8/20/2014 to 8/21/2014

Test segment precedes training segment

Figure 2.4. Settings for the markets used in the build are made in the Build/Eval
Process window .

Step3. Select the Date Ranges

The Build/Eval Process window also includes controls for changing the start and end dates
for analysis as wellsathe trainingest dates. You can change the start and end dates for
building or evaluating a strategy by clicking on the calendar controls at either end of the Date
Range slider. Move the slider to change the dates for training arahgdgsis. The training

data are used in building the strategy. Test degaused in evaluating the results on the
training segment, which helps to guide the build process. Any data outside of both the
training and test segments is showder "Reserved”. This data can be used to validate the
final results. Because the validation data are not used during the build process, the results
achieved on validation data are unbiased. Generally speaking, a ratio of between three and
five to one fortraining to test data is recommended

Step4. Choose the Genetic Programming (GP) Settings

The GP Settings button in the Build Settings panel of the Build menu opens the GP Settings
drop-down window, as shown in Fig.2.Different options that influercthe build process

are selected on thigindow. For example, this is where you enter the population size and the
number of generations. You can also select from two different Build Failure Rules, which

will restart the build process after a specified nemiif generations if the results on the test
segmentre not satisfactory. The build process can be terminated (Build Termination

Options) when a maximum number of generations has been completed or when the fitness on
the test segmesstarts to decline.



27

L - L - Long Only
S j A Y . '9.- IL short Only
GP

Build  5tress Indicators Order Strategy Meural Parameter Long/Short
Settings%hdetrics Testing = - Types ~ Logic Metwork= Ranges—
Population Settings Advanced GF Settings
Population Size: 500 Crossover Pct: 60%
Mter building, save | 100 fittest strategies. Mutation Pet: 50%
| Reset on Build. Start build with new population. Tree Depth: 3

Uncheck to start from prior population.

| Save generation with the highest average
fitness on the test segment.

AF 4

Toumament Size: | 2

Build Failure Rules
At the end of generation number | 10 | apply the following rules:

Start overifthe | 10 | period moving average of fitness on the test segment is less than it was 10

generations ago ("Fitness Failure Rule™).
+| Start over f the average | Significance - | onthe test segment of thetop | 10

strategies is less than 90 ("Performance Failure Rule™).

Build Termination Options
Minimum Generations: 10
Maxdmum Generations: 0
Stop when the moving average of fitness on the test segment is less than it was 10 generations ago.
Stop when fitness on test segment is below its moving average.

Length of moving average of fitness on test segment: 10 | generations

°

Figure 2.5. Options that affect the build process are specified on the GP Settings drop -
down window .

You can also modify the crossover and mutation percentages, tree depth, and tournament size

on this window. These options are dis@dsfurther in the next chapter. To incorporate the

best strategies from the prior build into the next build, uncheck the Reset on Build box before

building. This will cause Builder to initialize the population with the saved strategies from

the priorbuld The number of saved strategies is specifi
fittest strategieso option. | f the Reset on Builc
initialized randomly.

Step5. Select the Build Metrics

The Build Metricswindow is shown in Fig. 2.6. This is where you selectithiéd objectives

and conditionghat will guide the build process. Strategies are ranked during the genetic
programmingprocess according to tfieness which is a combination of the build objectives

and conditions selected on this tabe objectives are metrics that you want to minimize

(e.g., drawdown) or maximize (e.g., net profit). The conditions are expressed as inequality or
equality statenm@s, such as a correlation coefficient greater than or equal to 0.95 or the
number of trades between 100 and 300. The third list box is for selecting conditions for
filtering the strategies for the Top Strategies results. Use the buttons adjacent tstéach |

add, modify, or remove entries from the list.



Build Objectives
Maximize Met Profit, weight 1.000 Add Build objectives and conditions
Maximize Corr Coeff, weight 1,000 are used in caleulating the
Maximize Significance, weight 1,000 Edit fitness" for evolving strategies
during the build process. These
Delete metrics are always evaluated
on the insample segment.
Build Conditions The cond'rt_ions for se_lec:ting_the
top strategies determine which
Corr Coeff »= 09500 (In-5amp) Add stretegies are copied to the
Significance == 95.0000% (In-Samp) "Top Strategies” tzbles. These
No. Trades == 100 (In-Samp) Edit metrics can be evaluated on
Pct Wins == 60.00% (In-5amp) ary segment of the data.
Prof Fact »= 1.700 (In-Samp) Delete
Use the buttons adjacent to
each list to add. modify, or
Condtions for Selecting Top Strategies remove entries from the list.
Carr Coeff == 0,9500 {(all 5eas) Add
Significance == 95.0000% (Al Segs)
Significance == 95.0000% (00S) Edit
MNo. Trades == 120 (Al Segs)
Delete e
Cancel

Figure 2.6. Build metrics are specified in the Build Metrics window by selecting
objectives and conditions for key performance metrics

| | = Long Only
f e e 4
T=| Short Only
Indicators Order Strategy Mewral Parameter Long/Short
Types - Logic* MNetwork~ Ranges~

Indicators
- - - The technical indicators available in

’ LLEL s —| the program are listed in the table.
o B | o
i WEIiE;PTt:dn;:::ve i consideration during the Euild process.
4 Triangular Mov Ave X =

s et x S e
a Zero-Lag Trend X sl st

7 Adapt Zero-Lag Trend X

8 MACD X m

g TRIX X

10 Momentum X

11 Rate of Change X

12 Fast K Stochastic X

13 Fast D Stochastic X

14 Slow D Stochastic X

15 RSI X

16 Inverse Fisher RSI X

17 Inverse Fisher Cyde X 1 e

Consider All Consider None Feset Cancel

Figure 2.7. The indicators availa ble in Builder are listed on the Indicators ~ window .
Indicators can be removed from the build set by un -checking the item in the "Consider”
column.
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Step6. Select Indicators and Order Types

Indicators are selected on the Build menu in the ridiyoalicking the Indicators button,

which opens the Indicators window, shown in Fig. 2.7. The available order types are listed in
the table on the Order Types window, shown in Fig. 2.8. The tables on thesentioovs
represent the blai set, whichcontains the lisbf indicators and the list of order types that the
program draws from during the genetic programming process. To remove a specific indicator
or type of order from the build set, click the corresponding row in the Consider column of the
tab | e . Removing an indicator or order type
by the program when constructing strategies. Removing too many items may reduce the
likelihood of finding viable strategies. Clicking an order type in the Includenuoln the

Order Types table ensures that the order type will be included in each generated. strategy

Py :9._ LlT Long Cnly

S short Only
Order Strategy MNewral Parameter Long/Short
Types ~ Logic~ Network~ Ranges~
Orderilypes
- Order Type Consider Include ;I';Zept)r;pge':rﬁf atgdﬁ.;g; ﬁn?{rhseel[\;ablllz?le n
1 Enter at Market X Order types marked in the Consider
) oo Gk X ook o e lorvomthe
3 Enter at Limit X
4 Exitat Target (5) X Order types marked in the Include
5 Exit at Target (%) X column are included in each strateqy.
5 Exit at Target (Price) » Click the column entries to change the
7 Trailing Stop (% Floor) X SRS
8 Trailing Stop (ATR Floor) X
9 Protective Stop (%) X
10 Protective Stop (%) X
11 Protective Stop (Price) X
12 Exit After M Bars X
13 Exit After M Bars Profit X
14 Exit After M Bars Loss X
15 Exit After Time X X
16 Exit at Market X
17 Exit End-of-Day ,9

Consider All Consider None Rleset Cancel

Figure 2.8. The types of trading orders available in Builder are listed on the Order
Types window . Orders types can be added or removed from the build set using the
Consider column and added to each strategy using the Include  column.

Step7. Select Strategy Options on the Build Menu

The Build menu is shown in Fig. 2.9. The settings in the Strategy Options panel control the
types of strategies generatedBuilder. Clicking the Strategy Logic button opens a drop

down window containing options for long/short symmetry, trade entry and exit time ranges, a
limit on the number of entries per day, and other strategy logic options. The Neural Network
drop-down window allows you to add a neural network to the strategy and set the associated
parameters. Clicking the Parameter Ranges button opens-dasopwindow that allows

you to enter minimum and maximum values for constants used by the program, such as the
multipliers for the average true range (ATR) and Hialck lengths for indicators and price
patterns. Also shown in Fig. 2.9 is the Market Sides panel, which allows you to restrict
entries to either long or short trades only or to include both long and e in the same
strategy

from

t

h
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BUILD EVALUATION POSITON SIZING VIEW CLIPEOQARD
Build - | |== Long Cnly
B v IS 4 e 5. 4
£ = Shart Only
Strateay P Build  Stress Indicators Crder Strategy Meural Parameter Long/Short
Euilder Settings~ Metrics Testing = < Types = Logic= Metwork= Ranges~
Build Strategies Build Settings Strategy Components Strategy Options Market Sides
Figure 2.9. The Build menu provides access to most of the settings related to building
strategies.

FILE BUILD EVALUATION POSITION SIZING VIEW CLIPEOARD

b} F Starting Equity: §50,000.00 Fill limit order when limit price is exceeded = = = = = Number of Samples: | 500
L2 be} Apply stress tests/Monte Carlo analysis | | Use Bid/Ask spread to determine fills II II II II II Run test after each build
Evaluate Eva};ﬁate | Use optimal bar size if applicable Fill limit order no better than limit price TSMC |§ 7520001l Ninja |l MT4 LY - | j), Perform Significance Test

Evaluate Strategies Simulation Settings Code Type Significance Test

Figure 2.10. Options that affect how strategies are evaluated are set on the Evaluation
menu.

FILE BUILD EVALUATION POSITION SIZING VIEW CUPBOARD

m n m FrlFe 100] to 100,000 Don't evolve: use selected settings b

Evolve parameter only

Parameter | 50.000% | Round to nearest 100 | shr/cntr Evolve method and parameter Revert to
Build Settings
Paosition Sizing Method Paosition Sizing Options Evolve Paosition Sizing Reset

Figure 2.11. Position s izing options determine how many shares or contracts are
traded .

Step8. Select Evaluation and Position Sizing Options

Options that affect how strategies are evaluated are selected on the Evaluation menu, shown
in Fig. 210. The principal options on thimenu are the starting equity value, which can

affect position sizingand the code type. Position sizing settings are made on the Position
Sizing menu, shown in Fig. 2L. You can choose from six different position sizing methods.
You can also choose whether you want the build process to select the method for you and/or
whether the build process will select the position sizing parameter value, such as the fixed
fraction for fixed fractional position sizing. Other options on thisitebude the maximum

number of shares or contracts that will be traded and whether or not to round the position
size to the nearest value, such as rounding the number of shares to the nearest 100

After making the pr ecedisavgthes bytseldctimgSave Priojecbs good pr
from the File menu. This will prompt you to select or enter a file name for saving all the

settings youbve made up to this point. The resul't
A.gpstrato. Thi s pricedatabutwill kalve thre oame and lodatiordoéthet h e

text file containing the price data. To return to the project file later, open it by selecting it

from the list of recently used files on the File menu or select it using the Open Project

command of th File menu.

Step9. Start the Build Process

Click the Build button in the Build Strategies panel of the Build menu (Fig. 2.9) to start the
build process. A message is displayed in the Messages window near the bottom of the main
window during each step tifie process. After each generation is completed, the results
windows (Build Results, Performance Report, Build Report, Equity Curve, Trade List, and
Strategy Code) are updated. The summary performance metrics for each of the strategies are
displayed in tk Build Results tables. Click on a row in the results table to display the results
for the corresponding strategy in the Performance Report, Build Report, Equity Curve, Trade
List, and Strategy Code windows. The build process can be cancelled at any tilie&ibhg

the Cancel button or paused bigking the Pause/Resume button



Step10. Evaluatethe Generated Strategies and\djust if Necessary

After the build termination conditions are met or the Cancel button is clicked, the build
process stops. The generated strategies are listed in the Build Results tables in order of
decreasing fitness. Builder will save any number of strategies you specify G tBettings
window up to the population size. Evaluate the saved strategies by revigwibgild and
performance reports, equity curve, trade entry and exit points on the priceaciattade
by-trade results in the Trade List table. If none of the saved strategies meet your
requirements, change the build objectives emntitions on the Build Metrics window to
address the deficiencies observed in the generated strategies. For example, if the drawdown
is too large, you could try increasing the weight for the drawdown metric or increasing the
weight for the correlation edficient. Click the Build button to rebuild. If the Reset on Build
box is checked, the current population will be discarded, and the population will be
reinitialized randomly. If the box is unchecked, the saved strategies will be used to
reinitialize thepopulation

Step11. Transfer the Code toYour Trading Platform

When youdre satisfied with the ryeusttadings i n Buil der
platformfor any additional testing, such as réale tracking, and for trading. The code in

the Strategy Code window can be copied by rght i c ki ng and sel éhcting ACopy
TradeStatioror MultiCharts open a new sttagy window in the EasyLanguage edjtor

choose a name, then paste the code into the empty strateg@mwiFidally, compile the

EasylLanguage code.

In NinjaTrader7, rightclick on the Strategy Code pane and select "Save NinjaScript
Strategy to File". Choose a hame for the strategy or accept the default, and sénagethg

to the foldeDocumentiNinjaTrader Thin\CustomStrategy. Open the strategy in the
NinjaTrader editor by selecting Edit NinjaScript from the Tools menu, and click the Compile
button. The strategy should then be ready to ftestvia the Strategy Analyzer in

NinjaTrader.

In MetaTrader 4open a new window in the MetaEditor, paste in the code from Builder, and
click the compile button. Alternatively, you can save the MetaTrader 4 code directly to a
.mq4 file by rightclicking in the code window in Builder and selecting "Save MT4 Strategy
to File".

In AmiBroker, in the Charts pane, rigltick on the Systems folder and select "New" and
then "Formula". Enter a name then rigiitk on thename and select "Edit". Select "Paste"
from the Edit menu to paste the code into the edit window, then click the save icon and,
finally, click the AFL icon toverify the code.

To test the strategy TradeStatiofiMultiCharts insert it into the corresponding chart, such

as the chart used to generate the price data fil
bars study will referenceo (in TradeStation, Forr
MaxBarsBackvalue listed in thduild Resultgtable.

In MultiCharts, the value is entered under Format Signal, Properties ("Maximum number of
bars study will reference"T.his ensures that the strategy has enough data to start calculating
the indcators at the beginning of the chart.

In NinjaTrader this value is entered on the Backtest tab of the Strategy Analyzer window
("Min. bars required").
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In MetaTrader 4select thestrategy (Expert Advisgion the Tester window (Settings tab),
and select the symbol and date range. For best results in MetaTrader, select "Every tick" as
the Model, then click the Start button to run the besst

In AmiBroker, right-click on the strategy in the Systems folder of the Charts pane and select
"Analysis". On the Analysis window, reset the parameter values by clicking on the
Parameters icon, and check the settings by clicking on the Settings icon. Finally,elick th
Backtest icon to run the test.

Note: If you're pasting the strategy code over the code for an existing strategy, it will be
necessary to reset the input values before running theteathn TradeStationdeletethe
strategy from the chart and4iaset it to reset the input valuetn MetaTrader 4, this can be
done by clicking the Expert properties button on the Tester window and clicking the Reset
button on the Inputs taltn AmiBroker click the Parameters icon on the Analysis window
and click "Reset all".

Toinsure that you gehe same results ihe trading platfornas in Builder, make sure that
thebasic settings, such as traditwstsand point value, are set cectly. For examplen
TradeStationcosts should bset to onehalf the value in Builder since Builder deducts costs
on a roundturn basis, whereas TradeStation deducts costsiger Also make sure the start
and end dates of the ahare the same as in Builder and that the MaxBarsBaltle in
TradeStation/MultiChartis the sameSmalldifferences may still occur, due primarily to
slight calculationdifferences Because the series of tradesibackiestare rarely
independent from one another, when one trade exits at a different bar, it can cause
subsequent trades to enter and exit at different prices asSeelthe section Common
Questions (Usage Topics) for more infotioa on possible sources of difference between
the results in Builder and those in the trading platform.

To get help on any feature or command while using Builder, press F1 at any time.

The remaining chapters discuss the settings and features of Buittiail.



Chapter 3
Market Symbols and Settings

Symbol Library

The Symbols pane, as shown in Fig. 3.1, contains the symbol lileigre market symbols

can beadded to the Build/Eval Process window for building strategjiey, must be added to

the symbol library through the Symbols pane. The Symbols pane organizes all the market
symbols in Builder in a series of folders arranged in a tree structure, similar to the file system
in Windows Explorer

Symbols - %
=~ Symbol Library
=77 STOCKS
=177 Financials
JPM (DEI-|)I hars) Symb0|5 = 32
BOA (Daily bars)
= =7 Industrials = &7 Symbol Library
GE (Daily bars) =77 STOCKS
IBM (Daily bars) = =7 Financials
= 5 FUTURES
=177 Stock Indexes
ES (Daily bars) I
L NQ (Daily bars) L id Mew Symbal..
= Energy FOI
CL (Daily bars)
QM (Daily bars) Properties..,
= =7 FOREX
EURUSD (Daily bars) Delete
USDIPY (Daily bars) Plot Symbol
Add to Build
View Prices...
Move Up
. i !
MNew Symbol Properties e Mave Down
Plot Symbol || Add to Build Plot yrmmer s oo |
€Y (b)

Figure 3.1. (a) The Symbols pane contains the symbol library . (b) The right -click
(context) menu contains all commands that apply to symbols and folders

The symbol librarys stored in a separate fileAB_SymbolLibray.symlib™) and is
independent of the project files. The symbol library is accessible whenever the program is
running, so that any symbol added to the library is available to any project. Aipadpy

of the symbol library file (AB_SymbolLibrary backupsymlib", "

AB_SymbolLibrary backup2.symlib", up taAB_SymbolLibrary_backup10.symlib") is
automatically made at program stagt if the same file has not already been backed up.

Under current versions of Windows, the symbol library and backup copistoaed in the

folder CAUserduser_nam#ppDataRoaming, where user_name is your user name. Under
Windows XP, the path is Documents and Settingser_nampplication Dat& The

symbol library is saved automatically whenever a change is made talér darmal

circumstances, it should not be necessary to use the backup copies. The Undo command (see
below) can be used to revert back to a prior state if changes are made to the library
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unintentionally, such as accidentally deleting a symbol that you tev&etep. However,
commands cannot be undone once the program is closed. For example, if you were to delete
a symbol, close Builder, and later decided you want to keep the deleted symbol, you could
replace AB_SymbolLibrary.symlib with one of the backupiesp

Any number of folders can be added below the-few¢l "Symbol Library" folder, which
cannot be changed. In each of the folders within the Symbol Library folder, any number of
subfolders can be added. The default configuration includes folderstha®T OCKS",
"FUTURES", and "FOREX". The name of any folder, including the default folders, can be
changed by clicking on the name twice or by clicking the folder once and selecting
"Properties” from the rightlick (context) menu, showabovein Fig. 3.1b

To add a folder, click the item below which you want to add the new folder and select "New
Folder" from the context menu. New symbols are added similarly by selecting a symbol or
folder in the tree and selecting "New Symbol" from the context menun&ivesymbol

defaults to the properties of the selected symbol, if any. Adding a hew symbol or-double
clicking an existing symbol opens the Symbol Properties window, shown previously in Fig.
2.2 in Quick Start Steps and in Symbol Settjigdow Adding a nev symbol is discussed
below. Symbols can be added to any folder, including the root folder.

Symbols can be moved from folder to folder by clicking and dragging or by using the Move
Up and Move Down commands of the context menu. Undo and Redo commamdarall
command from the context menu to be reversed. Up to 10 levels of undo are permitted. Other
commands for working with the symbol libranclude deleting a symbol (Delete or Del

key), plotting a symbol in a price chgRlot Symbol), viewing the price data in a table (View
Prices), and adding the selected symbol to the list of build symbols in the Build/Eval Process
window (Add to Build).

The buttons at the bottom of the Symbols pane (New Symbol, PropBiteSymbol, Add
to Build) provide oneclick access to some of the more commonly used commands of the
context menu.

Note to users of prior versions of Builder:When the program starts up, it checks the
project file being opened to see if it containgri@e data file that is not in the library. If it
does, the program will ask if you want to add the symbol to the library. This is designed to
make it easier to populate the symbol libricom existing project files.

Obtaining Pric e Data

Builder can utilize price data obtained from any source provided the file is in comma
delimited text format and can be formatted under the Price File Format window, discussed
below.

TradeStation

For TradeStationisers, the easiest way to obtain the price data file for use in Builder is to

save the data from a TradeStation chart window. This can be done through the Data Window.

To display the Data Window, go to the View menu in TradeStation and select DratawV

or, in TS 8 or above, rightlick on a chart and select View Data Window. To save the price

data to a text file, click the disk icon on the data window, or, for TS 2000i;ciightand

sel ect ASend tAsdiddg,lsaledt.a fild, #n clicktlee S&e@butéon. This

will save the price data for the chart window to

MultiCharts
In MultiCharts select "Export Data" from the File menu to save the chart data to agext fil
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NinjaTrader

In NinjaTrader use the Export tab on the Historical Data Manager window to save the data
to a text file. The resulting file will contain 1 minute bars in seoidn delimited format.

Check the semtolon delimiterbox on the Price File Format window after selecting the file
in Builder.Once in Builder, the bar type and size can be changed in the Market Symbols
tableof the Build/Eval Process window, as explained in Build Bgig below

MetaTrader 4

In MetaTrader 4go to the Tools menu and select History Center. Select the symbol from the
list at left and click the Export button. On the Price File Format window, select "French
(Switzerland)" from the Data Format pudbwn menu.

Third -Party Data Providers. If you obtain your price data from a data vendor, the vendor
should have a software program that can be used to export the data to different formats and
bar sizes. Builder requs data in a text file format, such as csv or txt files. Once in Builder,
the bar type and size can be chanigettie Market Symbols tablef the Build/Eval Process
window, as explained in Build Symbolselow

Addinga Symbol

As explainedabove market symbols are added to Builder through the symbol library

Selecting the New Symbol commaimdthe Symbols panepens the Symbol Properties

window, as showielowin Symbol Settings. This is where all theperties describing the
symbol are entered. Click on the name of each property to display a description at the bottom
of the properties window. At a minimum, data for the following properties should be entered:
Symbol, Price File Name, Bar Type, Bar Sidepplicable), Session Start Time, Session

End Time, and Point Value. Each of the symbol properties is described in detail in Symbol
Settings below

The price data for the symbol should be contained in afoextat file. Tospecifythe text

file assotated with the symbol, click the "..." button in the Price File Name property. This
will open a file dialog window, which will allow you to select the file of price data. After
selecting the file, Builder will open the Price File Format window, shown bigldéig 3.2.

Price File Format Window

The Price File Format window is used to specify the format of the file of price data. To speed
data loading, Builder only displays the first 200 lines of the price file in the table at the top of
the window by defaul To see all the lines in the file, uncheck the box below the table

labeled "Display first 200 lines only".

The column headings identify the type of data contained in each column, which can be one
of the following: date, time, open, high, low, closelume, uptick volume, dowrtick

volume, indicator, or "don't read/ignore". At a minimum, a price file should contain columns
for the date and the closing price of each bar. To take advantage of all the features of Builder,
a price file should contain thaate, time, open, high, low, close, and volume (cticipand
dowrttick volumes). If the date and time are together in one field (e.g., 11/5/2012 13:15 or
20090531 13:15), the field should be labeled "date" and no "time" field should be present.

Builderis designed to read files of price data in several text file formats. An example of this
data format, as obtaindcbm the TradeStatioBata Window, is shown below.
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Price File Format: Cusllnd[:lata.tx'k‘: - lﬂ
Price file contents. Click column headings to change. EREFTmEE [E”gliSh (United States), § ']
Time Open High Low Close Up-Tick Wol ~ Down-Tick...  Indicator 1 Indicator 2 Indicator = *
Time Open High Low Close Up Down MyCustindl ~ MyCustind2  MyCustInd 4
0540 1460.00 1463.25 1460.00 1462.75 580 1] 0.00 0.00 0.00
0850 1462.50 1462.75 1451.00 1461.25 424 1] 0.00 0.00 0.00
0900 1461.25 1452.25 1458.25 1459.25 494 a 0.00 0.00 0.00
0910 1459.00 1460, 25 1457.75 1400.25 528 1] 0.00 0.00 0.00
0920 1460.00 1402.00 1459.25 1461.50 417 1] 0.00 0.00 0.00
0930 1461.75 1453.25 1451.00 1463.00 459 a 0.00 0.00 0.00
0940 1463.00 1466.00 1462, 50 1465.75 702 0 0.00 0.00 0.00
AL 14R5.75 14/6.00 1454.75 1465.00 294 1] n.0n 0.00 0.00 T

4 | 1 L

Display first 200 lines only. Uncheck to view all lines. Delimiters: [V]Comma [7] Semi-colon []Tab [|Space | Clear Column Headings

Set volume to sum of up-tick and down-tick volumes.
Custom Indicators. Select indicator to edit at right.

Indicator Code Return Type Ldciag

Indicator 1 MyCustind1(C, 15, 100, 1) Price Code Statement: MyCustInd1(C, 15, 100, 1)
Indicator 2 MyCustInd2(H, 21, 50, -1) Custom {-1- 1) Return Type:
Indicator 3 MyCustIind3{14) Price difference

Min Custom Return Value: 0
Max Custom Return Value: 0

Max Lock-back Length: 100

[ OK ][ Cancel ][ o Help ]

Figure 3.2. The Price File Format window allows you to specify the format of the file of
price data.

"Date","Time","Open","High","Low","Close","Up","Down"
06/15/2009,064604.60,505.10,500.90,503.00,3655,3577
06/15/2009,0650,503.00,503.80,496.60,497.60,5245,6854
06/15/2009,0700,497.70,499.10,496.70,499.00,2275,2029
06/15/2009,0710,498.80,498.80,497.00,497.80,1980,2202
06/15/2009,0720,497.90,498.70,496.50,497.30,2153,2274
06/15/2009,0730,497.20,497.60,496.60,497.00,1453,1411
06/15/2009,0740,496.90,497.00,493.40,493.80,3057,4165

These data are stored in comdeimitedformat, in which commas separate the different

fields (date, time, open, high, low, etc.). Other field delimiters can be selected by checking
the boxes below the table. Builder can read files delimited by commascskems, tabs, or
spaces. When a newelimiter is selected, the table will be redrawn. If you're not sure how
your data file is delimited, try the different delimiters until the fields are displayed in separate
columns.

The AUpd and fADowno f i e ladosintradaybars. Ragherlbgr and down
types, a single volume field will be preseBtiilder does not use open interest.

To change the label for any column, click on the column heading and select the appropriate
label from the pojup window. Select "don't réégnore” to have the program skip over a
column of data; this corresponds to a blank column heading.

If the volume is not specified, it is set to zero. If any price field is not specified, it is set to the
closing price. For example, if only the closaisilable, the open, high, and low are set to
the close on each bar.

If the price file includes columns for both the-tigk and dowrtick volume, check the box
"Set volume to sum of upick and downrtick volumes" below the table of price data to
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combinethe two volume fields for the total volume. Generally speaking, the two fields
should be combined in order for volushased indicators to evaluate properly. If it appears
that a volumebased indicator is not evaluating properly, try deselecting thisroptio

The first line of the price file can contain an optional line of text labels, which is skipped
over if found.

Data Format Pull-Down Menu

Above the table of price data is an option to change how the program interprets the data it
finds in the priceife. The Data Format putlown menu defaults to "English (United States)"
format, which means dates are assumed to be given as MM/DD/YYYY, prices use a comma
asthe digit grouping symband a period as thdecimalsymbol(e.g., 1,000.01), among

other conentions. If the data file employs other conventions, a different selection can be
made using this pullown. For example, to accommodate dates in the format

DD/MM/YYYY, the format can be changed to "English (United Kingdon®)dr reading

data exported frorMetaTrader 4use "French (Switzerland)".

Clear Column HeadingsButton

The ClearColumn Headingbutton removes all column headings from the table of price data
and removes all custom indicator specifications from the table of custhcators. This

button can be used to initially clear the default column formatting prior to setting up the
column headings and custom indicator settings. If you inadvertently remove key settings,
such as custom indicator details, click the Cancel butt@fose the window without saving
any changes.

Custom Indicators

Builder can include custom indicators in the build process. To use this feature, it's necessary
to provide a column in the price file with tbastomindicator vdue for each bain
TradeStatiorand MultiChartsthis can be done by plotting the indicator on the price chart

and savinghe chart data to a text fil&his adds a column to the text file withe indicator

values.

To include the indicator in the build process, click on the column heading in the "Price file
contents" table of the Price File Format window and select "Indicasdiieacolumn

heading. This will label the corresponding columriladicator 1", "Indicabr 2", etc., as
shown inFig. 3.2 This also adds an entry to the Custom Indicatidvke, located below the
table of price data in the Price File Format window.

Builder needs to know two things about eaaktom indicator you want to use: (1) the code
statement needed to calculate the indicator valdeesy the strategy is ruand (2) the return

type of the inlicator.For example, in Fig3.2, indicator #1 uses the code statement
"MyCustindXC, 15, 100, 1" This is the code that will be included in the strategies
generated by Builder in which the custom indicator is used. This code should correspond to
the indicator values in the price file. For example, evaluating the code statement
MyCustIindXC, 15, 100,1) in a strategy should produce the values shown in the price file
under the column labeled Indicator 1.

Note: If a custom indicator cannot be representeith@target languagasing a single

function call, there are two options for using the custoncatdr in Builder: (1) rewrite the
indicator so that it's values are generated by a single function call, or (2) edit the strategy
code generated by Builder after the build process is complete.

The return type for Indicatdrin Fig. 3.2is "Price". Thismeans the values produced by the
indicator are equivalent to the symbol's price, such as the close, open, highedthle
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below lists the different allowable return types with examples of common indicators that
return that type.

Return Type Definition/Examples

Price Any market priceC, Average(C, N), Highest(L, NKeltner
Price difference Difference between two priceS]ACD, momentum, H L, ATR
Price rate of change Ratio of two prices (price 1/price ZR0C

Oscillator, 0- 100 Indicators scad to return between 0 and 1&&stK, SlowD RSI
Oscillator,-50 - +50 Indicators scaled to return betwe®&®@ and +50

ADX ADX, DMI

Volume volume, Average(volume, N)

Day of week 0 for Sunday, 1 for Monday, etc.

Time of day HHMM format; e.g., 1425dr 2:25 pm

True/false 0 for false, 1 for true

Custom Userspecifiedmin to maxrange e.g.,-0.1 to +0.4

The return type is used by Builder to determine which indicators can be meaningfully
compared to other indicators. It's necessary to specify thectaeturn type in order for the
program to properly incorporate the custom indicator into the logical conditions for entry and
exit.

For each custom indicator in the table of custom indicators, select the indicator in the table
and enter the code statentin the edit field to the right of the tabdmdselectthe return

type seeFig. 3.2 For any indicator with a custom return type, enter the minimum and
maximum values that the indicator can retlt's.best to avoid selecting a custom return

type uress necessary because this will limit the ways in wiiielcustom indicator can be
used in the logical conditions

The maximum loolback length required to evaluate the custom indicator can be entered
below the fields for the custom return values. B@maple, in Fig3.2, thefirst custom
indicator looks back a maximum of 100 harkis is the number of bars of data needed to
evaluate the indicator and should be entered as the MaxhakLength. The lockack
lengths are used to calculate the Max$BRack value, which is needed when inserting the
strategy into a chart in TradeStationMultiCharts

Note: Once a custom indicator has been included in a built strategy, changing the market and
re-evaluating thestrategy may cause errors if tthata columns for theame custom
indicators are not available in the new price file.

Note: If multiple markets (price files) are selected in the Market Data table and one file
contains custom indicators, then all pricedilselected in the table must contain the same
custom indicators (i.e., the same columns and specifications). Otherwise, the build process
will fail when trying to apply the custom indicator(s) to markets for which the required data
is not found.

Symbol Settings

As explained in Adding a Symbahove when adding a new symbol to the symbol library
or viewing the properties of an existing symbol, the Symbol Properties windtigpiayed,
as shown in Fig. 3.3

This is where all theroperties describing the symbol are entered. Click on the name of each
property to display a description at the bottom of the properties window, as shown in Fig. 3.3
for Trading Costs Per Share. Most properties can be edited directly by clicking on them.
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[ & Symbol Properties e3al| Please NoteThis window represents the
Sombol "-"‘ES D intrinsic properties of the symbol. Once
Do 1 F . )
Desciiption E-mini S&P 500 Stock.. defined, these properties should not need to be
Symbol Type Futures changed. When building or evaluating
E”CEA“'El“bEI'mE %;1522[;?:°3-b¢ strategies, different values for the bar type, bar
irst Available Date 7 . . e
Last Avaiiable Date 8152014 size, and trading cost.s can bedified on the
Bar Type Intraday Build/Eval Process window after adding the
Bar Size 1 l symbol to the Market Symbols talile suit
Session Start Time 03:30 AM | your purposes at that time. Doing so will have
Session End Time 03:15FM .
Foint Vel £0.000000 i| no effect on the properties entered here.
Tick Size 0.250000
Bid/Ask Spread 0.250000 Symbol
Trading Costs Per Share  8.000000 -l Atextlabel can be enteredrfthe Symbol
Teding Costs Por settlrjg to help identify t'he marke_t and to
Totel lrading osts pex share ov-Goniract perrd R provide a label for use in displaying results.
©.g.. §15 per coriract or 0.005 per shars for forex. Any valid text string can be entered. The

symbol is used in the build report, trade list,
Reload Price File Format... || View Prices... and for other dlsplay purposes.

Figure 3.3. Symbol Properti es window .

Description
Enter a text label for the Description setting to help identify the market.

Symbol Type
Reserved for future use.

Price File Name
The Price File Name specifies the name of the text file of prite Béease see Adding a
Symbol, dove,for detalils.

First Available Date, Last Available Date

The first and last available date properties display the date range for data read from the price
file. These properties are for informational purposes only; they cannot be edited. To change
therange of dates used for building or evaluating a strategy, use the date controls on the
Build/Eval Process window.

Bar Type, Bar Size, and Range Bar Size

Clicking on the Bar Type entry will open a pdibwn menu with the following choices:

Intraday, Daiy, Weekly, Monthly, Tick, Range, Unknown. Intraday bars are specified in
minutes, such as 5 min bars or 60 min bars; the smallest allowable value is 1 minute. The Bar
Size setting, which is only shown when the Bar Type is Intraday, should contain thernumbe

of minutes for intraday data. Range bars represent trading within a specified point range,
such as five points. All bars in a range bar chart have the same range. For range bars, a
Range Bar Size setting will be available, which should be set to theédaighv range of the

bars in points.



40

The Bar Type and, where applicable, Bar Size (for intraday data) or Range Bar Size (for
range bars) should match the data in the file. Builder will try to properly infer the bar type,
bar size, and session times frtime data file. If any of these are incorrect, they should be
manually corrected. For example, if the data in the price file represent 5 min bars, the Bar
Type should be "Intraday" and the Bar Size should be 5.

The Daily, weekly, and monthly Bar Type apis represent bars that span a day, week, and
month, respectively. Tick bars are built up from a specified number of transactions or ticks
and are typically used in futures trading. A single tick represents a transaction that took place
at a certain pricand time. It could be for any number of contracts. Sitigledata is not a

valid input option in Builder. Tick bars contain multiple ticks so that each bar has an open,
high, low, and closing price.

Session Start Time, Session End Time

The Session SteTime and Session End Time properties specify the trading session times.
Only one session is defined in Builder for each symbol, although a combined session, such as
day-plus-evening, can be used if the session times encompass both sessions. These times
should exactly match the times found in the price data file. An incorrect session time can
affect the enebf-day exit. Builder does not perform time zone conversion.

It's important to make sure the data used in the trading pladgactly match the settings

made in Builder. For example, if the normal session times are-8:36 and are changed to
11:00- 3:00 in Builder, the strategy should be executed on data that use session times of
11:00- 3:00. Otherwise, much different réts may be found in the trading platform than in
Builder. To restrict trades to a range of times, it's almost always better to use the trade entry
and exit time range options under Strategy Logic, rather than changing the session times.

Point Value

Eachsymbol should have a valid point value. For example, tharit S&P 500 futures have

a point value of $50. This is the value that is multiplied by price to determine the value per
contract. For stocks and forex, the point value should be set to 1. ldbtehtiin forex

symbols have a point value of 1, the position size is typically 10,000 or 100,000 for one lot.
The point value property has a default value of 1.

Tick Size

The tick size is the smallest allowable price change for the symbol, such as Qt5Eor

mini S&P 500 or 0.01 (1 cent) for US equities. Builder will infer this from the price data file.
If it's incorrect, it can be changed here.

Bid/Ask Spread

The bid/ask spread is the difference between the current price buyers are willing to purchase
the instrument for and the price sellers are willing to sell it for. The bid is the lower price,
whereas the ask is the higher price. Buy orders are always filled at the ask, and sell orders are
always filled at the bidA price chart displays the bid price only.In Builder, the bid/ask

spread is only used if the Order Fill Rule option on the Evaluation menu ("Use Bid/Ask

spread to determine fills") is checked. If so, market buy orders will be filled above the
apparent market price (b&son the chart), whereas market sell orders will be filled at the

price seen on the chart. The bid/ask spread is part of the cost of the trade.

The bid/ask spread is intended for forex trading and is not typically used for trading futures.
When develomg forex strategies for MetaTrader 4, this option should be used because
MetaTrader 4 uses the bid/ask spread when evaluating strategies. This is consistent with the
common practice in forex trading of paying for the trade through the spread rather than
paying the broker a fixed commission.
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If the bid/ask option is selected, Builder also uses the bid/ask spread to determine if a
pending order is filled. For example, a buy stop order is only filled if the ask price, which is
above the chart price (bidpuches the stop price. If, for example, the price bar on the chart
just touches the stop price, it may appear that the order should be filled, but Builder won't
show the historical trade as filled unless the ask price reached the buy stop price. Samilarly,
buy limit order will not be recorded as filled unless the ask price reaches down to the buy
limit price. Sell stops and limits are filled at the bid, so, unlike buy orders, their fill prices
directly correspond to the chart prices. This is also how Matier 4 determines fills.

Note: In addition to the bid/ask spread, MetaTrader 4 applies a minimum price distance to
determine if an order can be placed. If a pending order (stop or limit) is too close to the
market at the time it's placed, the order é rejected. This is based on the idea that there
won't be sufficient time to place the order before the market moves through the order price.
Builder doesn't reject such orders, which can sometimes cause a discrepancytéstiagk
between Builder anetaTrader 4.

Trading Costs Per Share

The Trading Costs Per Share property represents the total trading costs (commissions, fees,
and slippage) deducted from each trade on a rtwrmdbasis (i.e., deducted once per trade)

per share or contract. For skoand forex trades, where the point value is 1, this value would
typically be less than $1, depending on the share price (e.qg., if tiegercosts are $30 for

a lot size of 100,000, the pshare costs in Builder would be 30/100000 or 0.0003), whereas
for futures, which have point values greater than 1, the costs might-t&%%er contract.

Note that TradeStatiotypically deducts trading costs on a p@de basis, so you should use
onehalf the trading cost amount in TradeStatthat you enter in Builder.

Trading costs should always be included though they need not be precise. The purpose is to
insure the strategies generated during the build process overcome trading costs. Entering a
slightly higher cost value than antictpd in reality may guide the process towards more

robust strategies. However, setting trading costs too high may prevent the program from
finding viable strategies that have a low average trade profit/loss.

This property represents the default valuecfosts that is used when adding the symbol to

the Build/Eval Process window for building or evaluating strategies. The cost value can be
changed on the Build/Eval Process window when the symbol is added to the Market Symbols
table

Reload Button
The Reload button on this window scans the price file for the first and last available dates
and updates those fields.

Price File Format Button
The Price File Format button opens the Price File Format window, which enables you to edit
or change the format specifications for the price data file, as explained in Adding a Symbol.

View Prices Button
The View Prices button opens a tabular display of the contents of the price data file.

Build Symbols

When building or evaluating trading stegtes in Adaptrade Builder, the strategies are
applied to the market symbols in the Market Symbols tabtke Build/Eval Process
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2 QM (Daity bars) 37200510 37472015 Daity NA 0.00
3 QM-TE (Daily bars) 1/5/2004 t0 12/29/2014  Daily MA 5.00
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Reserved:  8/20/2014 to 8/21/2014 9

Test seament precedes training segment Close

Figure 3.4. The Build/Eval Process window is used to specify the markets and settings
for building and/or evaluating strategies

window, as shown in Fig. 3.4. Any symbol in the symbol libreay be added to the Market
Symbols table

The Market Symbols tabllows you to change the bar type, bar size, and costs per share
settings as desired for purposes of building and/or evaluataggies. Changes here have
no dfect on the symbol's properties, which can be seen by dalibking the symbol to

open the Sybol Properties window. Symbols in the Market Symbol table are copies of
those in the symbol libraygo any change thie settings made here has fie& on the
properties in the symbol library. However, as explained in Symbah§egtabove the
properties entered on the Symbol Properties window are the intrinsic properties of the
symbol and must matcheldata in the price data file.

To change the symbol settings to the values you want to use when building and/or evaluating
a drategy, simply click on the entry in the Market Symbols tabte example, if the data

file contained 30 minute bars, you could change the bar type to daily bars for building and/or
evaluating strategies on that time frame.

Any valid bar type selection can be made, provided the price data in the file can be converted
to the selected type. Price data provided as 1 minute intraday bars allow for the most
flexibility because they can be converted to any other intraday sizesllaasswo range bars,
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daily, weekly, and monthly bars. No data type can be converted to tick bars since none of the
data types includes information on the number of ticks in the bar.

The program will attempt to convert the available data to the selleatdgipe and will

display a warning message to the Messages window if the conversion may not be accurate.
For example, if the price data are provided as tick bars and the selection is for 5 min bars,
there is no way to guarantee that accurate 5 min barseaonstructed because the tick bars
may not be smaller than 5 min bars and/or the tick bars may not close at the precise closing
time of the 5 min bars. As another example, converting from 3 minute bars to 10 minute bars
will not be accurate because thés no even multiple of 3 minute bars that can be used to
construct a 10 minute bdt's the user's responsibility to make sure the selected data settings
are sufficiently accurate and that they match the data used in the target platform when
executinga strategy in real time.

Note: When selecting the range bar size for range bars, the size should be large enough
compared to the interval of the available data to capture the normal oscillations of the data.
For example, if the available price data cehef 5 min bars, the size of the range bars

should be as large as the normal range of movement that occurs within 5 minutes. Otherwise,
more range bars will be formed in real time than in basking.

Please note that the Symbol field in the MarkanBgls tablds a property of the symbol, so

it cannot be changed directly in the table. If you want to change the symbol label-double
click on the symbol to open the Symbol Properties window. Similarly, the Available Dates
field is informational only; it shows the available dates in the price data file. To change the
date range for building or evaluating strategies, use the Date Range controls.

Add button

To add a symbol to the table, either use the Add to Build commandton lithe Symbols
pane or click the Add button below the Market Symbols teddeshown in Fig. 3.4. Clicking
the Add button opens the Select Symbols window shown in Fig. 3.5. This window displays
all available symbols in theymbol library You can select multiple symbols by dragging the
mouse across the symbols or by using the Clidk or ShiftClick key/mouse combinations.
The selected symbols will be added to the Market Symbols table.

=5 Select Symbals. Drag or use Ctrl-Click/Shift-Click for Multipla Selections. @
Symbol Location First Date Last Date
1 JPM (Daily bars) Symbol Libran\ STOCKS \Financials*.
2 BOA (Daily bars) Symbol Libran\ STOCKS \Financials*.
3 GE (Daily bars) Symbaol Libran\ STOCKS \Industrials®,
4 |BM (Daily bars) Symbal Libran STOCKS \Undustrials®,
5 ES.D{Intraday, 1min bars)  Symbal Librany FUTURES"Stock Indexes®. 7415/20014  §/15/2014
& NG (Daily bars) Symbaol Libran FUTURES Stock Indexes’
7 CL (Daily bars) Symbol Librany\ FUTURES" Enengy™
8 QM (Daily bars) Symbol Librany FUTURES"Enengy"
5 EURUSD (Dailty bars) Symbol Librany \FOREX
10 USDJPY (Daily bars) Symbol Librany FOREX

®

Add to Build Cancel

Figure 3.5. The Select Symbols window allows you to add one or more symbols from
the symbol library to the Market Symbols table of the Build/Eval Process window

When multiple markets are in the Market Symbolsdadhy or all of the markets in the table
can be selected by checking the box in the Include column for the respective market. When
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more than one market is selected, each strategy in the population will be evaluated over all
sdected markets together as a portfolio; i.e., the performance results will represent the
simulation of the strategy across all selected markets simultaneously.

Delete Button

Symbols can be deleted from the Market Symbols taitier by clicking the Delete button

or by pressing the Del key.

Plot Symbol Button
To create a price chadlisplaying the selected symbol in the Market Symbols tatilek the
Plot Symbol button.

Set Properties Button

To set the properties for multiple symbols togethdor example, to set the trading costs to
$5 per contract for all selected symbelselect multiple rows in the table and click the Set
Properties button.

View Prices Button

Click the View Prices button to display a window listing the data that have been read. The
Price Data window displays the data in the format selected in the Market Symbal&table
example, if the data file contains 1 minute bars,tbe Bar Type in the Market Symbols

table has been changed to Range, range bars will be shown in this window.

This window also allows you to save the data to a csv (codetimited text) file via the

File menu or copy the data to the clipboard viaEalit menu. If the Copy command is
chosen, the data will be copied in4ddlimited format, which permits it to be pasted directly
into a spreadsheet.

Date Range Settings

The Build/Eval Process window also includes controls for changing the startdddtes

for analysis as well as the trainitest dates. To change the start and end dates for building
or evaluating a strategy, click on the calendar controls at either end of the slider control or
type the desired date directly inteettate box.

Move the slider to change the dates for trairang test analysis. The training data are used

in building the strategy. Test dadee used in evaluating the strategies following the build

and in evaluatinghe build process while it's ongoing. Generally speaking, a ratio of between
three and five to one for training to test data is recommended. When selecting Evaluate or
Evaluate All from the Evaluation menu, both training and test data are used. Anyptdata n
included in the training/test set are shown as "reserved". These data can be used as a third,
manual validation segmerfollowing building, set the last date in the date range to the end
of the reserved date range anebraluate the strategy to pick up the validation results in the
reserved data.

The check box below the slider control allows you to specify whether the test fudidod

the trainingperiod or precedes it. Leave the hmchecked to perform testing on data
following the training period or check the box to perform testing on data prior to the training
period.

There can only be one test peratca time. Builder stores the dates for the traimiedod

over which the strategies were built. Once the strategies in a given project file (.gpstrat) have
been built, these build dates cannot be changed unless you rebuild the strategies. If you
change the start and end dates after buildingsetatt Evaluate from the Evaluation menu,
Builder will use the stored build dates to determine the dates for the training and test periods.
If by changing the start and end dates, the date range is extended both before and after the
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build (training) periogdthere may be two test periods, one prior to the build dates and one
following them. Because the program can only have one test period, it will use the larger of
the two periods when reporting and plotting the test results.

If multiple market have beerekected in the Market Symbols tabthe date range selections
apply to all markets. The default dates shown in the calendar controls represent the earliest
starting date and latest ending date over all selected markets.

Build Failure Tracking and Build Termination Tracking Plots

The two plots at the top of the Build/Eval Process window display the progress of the build
process at each generation. The Build Failure Tracking plot depicts the results of the Build
Failure Rules dined on the GP Settings window (Build menu). The curve labeled "Ave Fit"
is the average fitness of the population members on the test segjraanh generation. The
"Fit MA" curve is the moving average of the Ave Fit curve, wherddbk-back length is
defined on GP Settings. The "Metric" curve shows how the average of the selected metric
over the top N strategiem the test segment changes from generation to generation during
the build process. Generally speaking, all three curves should be slopiagiup the right

as the build progresses, indicating improving performance on the test segment. The Build
Failure Rules on GP Settings allow you to reset the build if this is not the case.

The Build Termination Tracking plot depicts the build terminatioles on the GP Settings
window. The curve labeled "Train Fit" shows how the average population fithess on the
trainingsegment progresses from generation to generation. The "Test Fit" curve shows the
same results for the test segméhit MA" is the moving average of the test fithess curve, as
defined on GP Settings.

For a good quality build, the fitness on both the traiging test segments should be

increasing at each generation. When thesfinstarts to drop on the training segment, no
further improvement should be expected in the strategies. More importantly, if the fithess on
the test segmesstarts to level off or decline while the fitness on the training segmetiit is s
increasing, this can suggest that the strategies are beingjtoverthis case, the build

process should be terminated, which is the purpose of the build termination rules on GP
Settings.



Chapter 4
Price Chart s

Creating and Us ing Price Charts

Project files in Adaptrade Builder can contain one or more price charts, which are shown in
tabbed windows, as illustrated in Figs. 1.1 and 2.1. There are two ways to add a pritee chart
the project file. From the Symls pane, select the symbol in the symbol libiamg click the

Plot Symbol button. Alternatively, select a symbol from the Market Symbolsdalilee
Build/Eval Process window and click the Plot Symbotton on that window. In either case,

the Plot Symbol command is also available in the context menu. To remove a chart from the

project file, click the close button on the chart tab.

When a price chais created, it includes all ¢hdata read from the associated price file. It
also includes a volume bar chart directly below the price chart. The chart can be scrolled left

or right by holding down the left mouse button and dragging left or right.

Clicking the scroll

bar at the bottorof the chart will move the chart to that position. The bar spacing can be
increased or decreased by moving the mouse scroll wheel. Other formatting options and

features will be added in later versions of Builder.

The context (rightlick) menu for chartsontains three commandshow Strategy Trades

Show Trading Orders, andReload TheShow Strategy Tradescommand displays the

trade entry and exit markers on the price chesvided the strategy currently sekedtin the

Build Results table contains trades for the same symbol. The trade entry and exit markers are

shown in Fig. 4.1

ES.D (Daily bars), Last: 198425, Strategy #11
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Figure 4.1. Trade entry and exit markers on a price chart
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The triangular trade markers can by distinguisiwethoth color and shape. There are four
different markers: short entry, short exit, long entry, and long exit. The orientation of the
triangle is meant to signify the trade direction and type of order (entry or exit). Entry markers
areonthe leftsideof the price bar, whereas exit markers are on the right side of the bar. The
long entry and exit markers point upward, whereas the short entry and exit markers point
downward. Long entry markers are green, short entry markers are red, and both exit markers
are black.

If a different strategy is selected in the Build Results tables, the pricendhdr updated
automatically to display the trades for the selected strategy, provided the symbols still match.
This makes it easy to reviewetrade entries and exits for different strategies on the price
chart. If the selected strategy has been applied to multiple symbols, only the trades for the
symbol matching the chart are display€tartsfor the other symbolsan be opened to show

the tiades foithosesymbols.

The Show Trading Orders command displays the Trading Orders window, which displays
the trading orders for the currently selected strategy. The Trading Orders window is
discussed in the next section.

TheReloadcommand causes the program to read the file of price data and update the chart
display. Also, if the option to show the strategy trades has been selected, the selected strategy
is reevaluated and the trade entry and exit markers are updated. frinsaod can be useful

when using Builder as a trading platfarwhen new price data come in, the reload

command can be used to update the diartg withthe orders in the Trading Orders

window.

Provided tle end date in the Date Range section of the Build/Eval Process window is set to
the last available date shown in the Market Symbols téidedate range for analysis will be
automatically updated to the new last date in tieeptata file, and the strategy evaluation

will include this new data. If the Trading Ordevsxdow is open, the trading orders will be
updated as well. If, for some reason, the last date for analysis is not set to the last available
date, the date controls should be used to set the date to the last available date prior to
selecting the Reload command. Otherwise, the trading orders will not be updated.

Trading Orders

The Trading Ordersiindow displays the trading orders for the currently selected strategy, as
shown in Fig. 4.2.

The trading orders are for the strategy currently selected in the Build Results tables as of the
last date of analysis. This is the last date in the date raleggeskin the Date Range section

of the Build/Eval Process window. The strategy is identified by its member number, shown
in the title bar of the window (e.qg., #1843 in Fig. 4.2). If the strategy was last evaluated on
multiple symbols, orders for all symlsowill be included in the window. For example, in

Fig. 4.2, strategy #1843 has open positions and orders for symbols EMD, TF, and ES.

The Trading Ordera/indow contains two sections: Open Positions and New Orders. Any
open positios are shown in the first section. If there is no open position for a symbol, it will
be shown as "Flat". Open positions are either "Long" or "Short". The "from" price is the
entry price for the position.
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Open Positions

EMD. 8/17/2012 3:15:00 PM: -
Long 1 shares/contracts from 1000.3

m

TF. 8172012 4:15:00 PM:
Long 1 shares/contracts from 833.2

MNew Orders

EMD, 8/17/2012 3:15:00 PM: -
Exit Order: Sell 1 shares/contracts of EMD next bar at 1060.4 Limit

ES. 8/17/2012 3:15:00 PM:
Exit Order: Sell 1 shares/contracts of ES next bar at 1486 Limit

F_igure 4.2. The ?rgdin_g Orders window displays the trading orders for the selected
trading strategy .

The New Orders section contains any trading orders that should be placed for the next bar.
The orders are shown as either "Exit Order" or "Entry Order". The date and time slhown fo
all listed positions and orders is the date of the last bar of data analyzed.

The Trading Ordera/indow can be opened or closed by selecting "Trading Orders" on the
View menu in the ribborAlternatively, it can belisplayed by rightlicking on a price chart

and selecting "Show Trading Orders". The window can be kept open while working
elsewhere in the program. As explained in Creating and Using Price Glients,the

trading orders can be ugtdd when the data in the price file changes by selecting the Reload
command of the price chart context (rigiitk) menu. The orders will also be updated if the
selected strategy is-evaluated by selecting Evaluate from the Evaluation menu

Position Szing

The trading orders include the position size of open positions and the position size for new
orders. The position size is based on the pasginingsettings currently inféect. For open
trades, this will be the same siae shown in the Trade List table for the last trade in the list.
Builder backtests the strategy by applying the position sizing starting with the initial account
equity and accumulating the profits and losses as it tests forward to the most recerisbar. Th
means that the size for the most recent trade will be based on the accumulated equity over the
entire backestperiod, which may be a much higher equity value than in your trading
account. For this reason, position sizing should eiteehandled separately, or you should
choose either "Fixed Size" or "Constant Value" position sizing, neither of wghizdsed on
theaccountequity value

Please NoteReversal entries don't include the exit order for the open position when listing
the orders under New Orders. A reversal entry, such as found in-aretopverse strategy,

is one in which there is no separate exit, so that the entry reverses the current position. For
example, in a stopndreverse strategy, all the entries are revasties, and the trades

alternate between long and short positions. You are always in the market in this case. With a
reversal entry, only the entry order for the next trade is shown in New Orders. The exit order
for the current position is not shown. Asesult, the entry order will list the position size for

the new entry only. In actuality, to reverse an open position, you would need to place an
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order that includes twice as many contracts or shares. For example, if you're long 3 contracts
and the newverder is to sell short 3 contracts, you would need to sell short 6 contracts: 3 to
close out the long position and 3 to enter the short trade. In this case, the Trading Orders
window would only show a new order to sell short 3 cangzand you would need to

recognize that it's a reversal entry and adjust the position size accordingly



Chapter 5
Build Settings

Before starting the build process, there are a number of settings that can be made to guide the
process and influendle types of strategies generated during building. Most of these settings
and options are selected on the Build menu of the rib&lomwn previously in Fig. 2.9 in

Quick Start Steps. The remaining settings are made on the Eval(Fito210) and

Position SizingFig. 2.11)menus.

On the Build menu, the settings can be made by starting at the left with the GP Settings
button and working left to right, clicking each button in turn. Most of the buttons have an
associated window that dropewin when the button is clicked, such as the GP Settings
window (Fig. 2.5). All the way to the right is the Market Sides setting, which allows you to
restrict entries to either longnly, shortonly, or both long and short trades. The settings and
options br the other buttons of the Build menu and for the Evaluation and Position Sizing
menus are described below.

When all the settings have been made, clickBihiéd button in the Build Strategies panel of
the Build menu to start the build process. PaeiséResumebutton can be used to pause the
build process temporarily without cancelling it. Click the button a second time to resume.
The Cancelbutton will stop the build process and display the results for the last completed
generation.

GP (Genetic Program ming) Settings
The options that influence the build process are selected on the GBSeindow, shown
in Fig. 2.5 in Quick Start Steps

Population Settings

Thepopulation sizeis the number of strategies in the genetic programming population.
Strateges are generated by evolving the population. The larger the population, the longer the
process will take, but the more diversity will be introduced into the solution. More diversity
generally increases the probability of finding a good strategy. Witk iattgaday price files, a
population as small as 100 members may be necessary to achieve reasonable solution times,
depending on the bar size, time span, and computer hardware specifications. Files of daily
data generally allow for population sizes of 1@d0nore.

The number of strategies saved in the project file is specified usidgttrebuilding, save ]

fittest strategiesoption. This is the number of members from the population that are stored.
Builder selects the strategies to store based cgsftri-or example, if the population size is

200 and you enter a value of 100 for this setting, the top 100 strategies ranked by fitness will
be stored. You can only store as many members as are in the population. If you enter a
number larger than the poptibn size, the entire population will be stored.

The option tcSave generation with the highest average fitness on the test segmsnt

designed to reduce the risk of ovfgting. When the results on the tesgsnent start to

decline, it can indicator ovditting, which means the strategies may be starting to fit the

market noisgrather than the tradable features (i.e., sigf saving the strategy with the

highest fitness on thtest segment, this risk may be lessened. When this option is checked, the
stored strategies are from the generation with the highest fitness on the test segment,
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regardless of how many generations were completed. Otherwise, the stored strategies are from
the last completed generation or from the initial population if the build was cancelled before
the first generation was completed.

Note: The number of stored strategies doesn't affect the build process, which takes place over
the number of members inglpopulation, regardless of how many strategies you elect to save.
However, once the build process is complete, only the saved strategies are available.

Thenumber of generationsis the number of steps in the evolution of the population of

trading strateigs. During one generation, the GP process generates a number of new
population members (strategies) equal to the size of the population. A higher number of
generations generally results in better strategies. However, after a number of generations, the
population members may start to converge so that little additional benefit is achieved by
continuing the build process. When this happens, most of the top strategies will be the same,

indicating that fewer gener at withagnalermmmbédre used.

of generations, such as 80, and continue building if the results are promising and have not
yet converged.

Hint: To explore the variety of strategy logic that can be generated by Builder, try setting the
number of generations ero. This will stop the build process after the initial population is
generated. Because the initial population is generated randomly and has not been modified by
crossover and mutation, the resulting strategies will display a wide variety of trading log

TheReset on Buildoption determines whether the results from the prior build are used to
initialize the population for the next build. To incorporate the best strategies from the prior
build into the next build, uncheck the Reset on Build box befaileing. This will cause
Builder to initialize the population with the saved strategies from the prior build. If the
number of saved strategies is at least as large as the population size, this is equivalent to
resuming the build after pausing it.

| t nbtaecessary to save as many strategies as the population size. If you have a population
size of, say, 500, you might want to save the top 100 strategies. Stopping the build (or waiting
for it to end) and clicking the build button again with the Resawitd box unchecked wiill

then initialize the first 100 members of the population with the saved strategies from the prior
build. The other 400 members will be initialized randomly. In this case, the build includes the
best results from the prior build ihg new build while still allowing for new members to
influence the results.

If the Reset on Build box is checked, the current population will be discarded, and the
population will be initialized randomly. This is the default setting and is the sametagsta
new build from scratch.

Advanced GP Settings

The crossover percentagerfssover Pcj is the percentage of members of the population
generated from crossover. Crossover is an operation that takes part of one member and
combines it with part of aifferent member to create a new member of the population. Most
members should be generated via crossover, such as 8% Members not generated via
crossover are generated via mutation. To introduce more randomness into the population, try
decreasing tls percentage, which will increase the percentage of members generated from
mutation.

The mutation percentagM(itation Pct) is the probability that a given element of the
population member being created by mutation will be modified. Mutation operaées on
elemertby-element basis. During mutation, each element, such as part of an entry rule or part

t
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of the exit logic, is randomly modified with a probability equal to this value. To introduce
more randomness into the population, try increasing this pegeenta

The entry rules in Builder are represented by tree structures, as explained in Chapter 1; see
Fig. 1.3. Tharee depthis the number of levels in the tree. For example, the tree in Fig. 1.3

has a depth of five. The default value of tree depth in Buikl3. To increase the potential
complexity of the entry rules, a higher tree depth can be used. The tree depth will tend to
increase over successive generations as a result of the crossover operations, which may result
in a tree depth greater than thedue specified here. To prevent the entry rules from becoming
overly complex, the complexity metric can be included as part of the build metrics; see
Appendix: Performance Metrics for a discussion of the complexity metric.

Setting the tree depth to zero W | result in trivial entry conditio
case, the entry conditions will have no effect on the trading strategy logic. This might be

desirable if you want to generate strategies that have the minimum number of inputs. The

entry logic for strategies of this type will be limited to the entry order logic. For example, a

strategy might be generated with an entry stop order that contains a stop price calculated from

a multiple of the average true range. This would be the only kergfig/for that strategy.

As explained in Chapter 1, the parent members for crossover and mutation are chosen by
randomly selecting members of the population and choosing the member with the highest
fithness score. This is known as tournament selectiontduraament sizeis the number of
population members randomly selected for the tournament. The default value is 2, which
means that two members of the population are randomly selected, and the one with the highest
fithness score is selected as the parergo-8allednegative tournameris used to select the

member of the population to replace by the newly generated population member. In a negative
tournament, the member of the tournament with the lowest fithess score is replaced. The
tournament size selectdnere governs both types of tournaments.

Build Failure Rules

If the build process is not going well, the build failure rules can be used to reset it and start
over. There are two optional rules. If selected, the rules are applied once after thedspecifi
generation. For example, you might elect to apply the rules following generation number 10.
If either of the rules applies, the build process will be reset and will start over.

The Fitness Failure Rule calculates the average population fithesstestteegmerand

takes a Nperiod moving average, where N is the specified number of generations. It compares
the moving average for the current generation to the value M generations ago. If the current
value is less than it was M gemration ago, the build process is reset. N and M can be any
number of generations less than the maximum specified under Build Termination Options.

The Performance Failure Rule calculates the average value of the specified performance
metric on the testegmentover the top N strategies in the population. If the calculated value is
less than (greater than) the specified value, the build process is reset.

Note that both rules are based on the test segoeeftrmarce. This is because the test

segment is designed to monitor the trairlegment. For a good quality build, the results on

the test segment should be increasing, just as they normally do on the training segment. These
rules can detect whehat is not the case, which may imply that the build process should be
reset.

Build Termination Options
The build termination options define the normal conditions under which the build process
should be stopped. There are two ways to stop the buildgzdeist, you can specify both
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the minimum and maximum number of generations. The build process will run for at least the
minimum number of generations and for no more than the maximum number, regardless of
the other rules.

Secondly, you can specify tvaptional build termination rules. Both of these rules are
designed to detect when the results are no longer improving so that further building would be
fruitless at best and might result in ovgrstrategies at worst. The first rule ssape build

when it detects a decline in the moving average of the population average fithess on the test
segmentSpecifically, if the moving average is less than it was N generations ago, the build
process is stopped. The second si@ps the build when the fitness (i.e., average population
fitness) on the test segment falls below its moving average.

Both the Build Failure Rules and the Build Termination Rules are depicted graphically on the
Build/Eval Process window while the buidlocess is ongoing. Please refer to Build Symbols
in the chapter Market Symbols and Settings for more information.

Build Metrics

The Build Metrics tab is shown in Fig. 2.6Quick Start StepsThis is where you select the

build objectives and conditiorikat will guide the build process. Strategies are ranked during
the genetic programming process according tdithess which is a combination of the

build objectives and conditions selected on this tab. The objectives are metrics that you want
to minimize (e.g., drawdown) or maximize (e.g., net profit). The conditions are expressed as
inequality or equality statements, such as a correlation coefficient greater than or equal to
0.95 or complexity less than or equal to 10. The third list box is for seleminditions for

filtering the strategies for the Top Strategies results.

Build Objective X
Minimize
7 |NetProfit v | withweight 1
@ Maximize
Change List of Metrics [ QK ] I Cancel

Figure 5.1. The Add and Edit buttons adjacent to the Build Objectives list open the
Build Objective window for adding a new build objective or editing the current
selection .

To add a new obijective to the Build Objectives list, click the Add button adjacent to the list.
This will open the window showabovein Fig. 5.1 Select the metric to minimize or

maximize and enter the weight value. The weight values are all relative tmother. To

weight the metrics evenly, a weight value of 1.0 can be entered for each build objective. The
Minimize/Maximize selection will automatically change to the typical choice when the

metric is selected. For example, it will change to "Maximifg/bu select Net Profit as the

metric or to "Minimize" if you select Drawdown as the metric. Click OK to add the new
objective or click Cancel to discard it.

To edit a build objective, doubldick the metric in the list or click it once and click the Edi
button. This will bring up the same window as showFfign 5.1 Make any desired changes
and click OK to update the objective in the list or Cancel to leave the objective unchanged.
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To add a new condition to the Build Conditions list, click the Adddmuadjacent to the list.
This will open the window shown below Kig. 5.2. Select the metric for the condition from
the pulkdown menu, then select the type of relationship (>=, <=, =, or "between"). Finally,
enter the value or values. For the "Betweearidition, the values can be entered in either
order. Click OK to add the new condition to the list or Cancel to discard it. To edit a build
condition, doubleclick the metric in the list or click it once and click the Edit button. This
will bring up the ame window as shown ifig. 5.2. Make any desired changes and click OK
to update the condition in the list or Cancel to leave the condition unchanged.

Build Condition X
@) Greater thanfequal to (=) 0.95
Less thanjequal to (=) 0O
Corr Coeff -
Equal to (=) 0
Between 0 and 0
Change List of Metrics K ] | Cancel

Figure 5.2. The Add and Edit buttons adjacent to the Build Conditions list open the
Build Condition wi ndow for adding a new build condition or editing the current
selection .

The strategy fitness is calculated from a combination of the build objectives and build
conditions. The part of the strategy fithess calculated from the build objectives is a weighted
sum of the metrics shown in the Build Objectives list. The metrics are normalized to the
interval [0, 1] over all members of the population and weighted according to the entered
weight values. The resulting values are then scaled so that the maximurowel tiee

population has the value The scaling is performed relative to the initial population, and the
same scaling factors are used for each generation so that the fithess values can be compared
across generations.

The build conditions are used penalizethe fitness when the conditions are not met. The

size of the penalty is proportional to the extent to which the condition has not been met. For
example, if the condition is that the drawdown should be less than 5000, and the actual
drawdown is 7800the penalty will be 2800, which is then scaled so that the maximum
penalty value for that condition over the population members has the value 1. If the condition
has been met, the penalty value is zero. Penalty values are subtracted from the fithess. This
means that the maximum penalty value that can be subtracted from the fitdefes sach

build condition. Since the maximum value of the contribution to the fithess from the build
objectives is 1.0, the maximum possible value of the fitness is 1.6hwiill happen if all of

the build conditions are met for the strategy with the maximum value of the build objectives.
Negative values of fitness imply one or more build conditions have not been met.

Adding build conditions helps tr@gorithmconverge ta solution in which the build

conditions are met. However, it does not guarantee that the build conditions will be met; it's
always possible to specify conditions that exceed the maximum performance potential of the
market. It's usually better to selectild conditions that represent realistic performance goals.

If the metric values representing realistic performance goals are not apparent, a few trial runs
can be used to better gauge the potential of the market.
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The fitness is calculated over all segnseut only the fitness on the trainiaggment is

used by the genetic programming algorithm to evolve the strategies. The fithess value on the
test segmeris used to monitor the build process according to the ddéised on the GP

Settings window.

The values of the metrics used in the build objectives and conditions are the same as the ones
listed in theBuild Results tableBy monitoring he results in the results tabkes well as the

equity curve, you can getgmod idea of which objectives or conditions may need to be
added or changed to i mprove the results. |
objectives and conditions, such as three or four. The default selections are often a good
starting pointAfter a few generations, you can add or remove items, change the weights, and
so on based on the reported results. An incremental approach usually works better than
selecting objectives and conditions arbitrarily and letting the build process run for an

extended period of time without intervention.

The list labeledConditions for Selecting Top Strategiegontains conditions used to filter

or select members of the population for the Top Strategies results. If all the conditions in the
list are met, the sitegy is aded to the Top Strategies tableach member of the population

is checked against this list as each generation is evolved. The conditions are defined the same
as in the Build Conditions table except that you can specify the data segment @vethehi
condition will be evaluated.

To add a new condition to the Top Strategies conditions list, click the Add button adjacent to
the list. This will open the window shown belowHig. 5.3. Select the metric for the

condition from the puldown menu, thn select the type of relationship (>=, <=, =, or
"between") and enter the value or values. Finally, select the data segment over which the
condition will be evaluated (isample, oubf-sample, or all segments). Click OK to add the
new condition to the dit or Cancel to discard it. To edit a condition, dowdbiek the metric

in the list or click it once and click the Edit button. This will bring up the same window as
shown inFig. 5.3. Make any desired changes and click OK to update the condition istthe |

or Cancel to leave the condition unchanged.

"Top Strategies™ Condition X
Greater than/equal to (==) O
Less than/equal to (<=) O
Mo. Trades -
Equal to (=) ]
@ Between 150 and 350

Evaluate condition on:
In-sample segment
Cut-of-sample segment

@ All segments (in-sample and 005)

Change List of Metrics | 0K ] | Cancel

Figure 5.3. The Add and Edit buttons adjacent to the Top Strategies conditions list
open the "Top Strategies" Condition window for adding a new condition or editing the
current selection .

See Appendix: Réormance Metrics for a description of each available metric.
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* At least one metric required

H Cancel H GHelp JI

Figure 5.4. The Change Performance Metrics window is used to add or remove
performance metrics available on the Metrics tab and shown in Build Results.

|
[

The list of metrics available for amyf the lists on the Metrics tab can be changed by clicking
the "Change List of Metrics" button, which is available on each of the Edit/Add windows
(Figs.5.1, 5.2,5.3). This will bring up the Change Performance Metrics window, as shown
in Fig. 5.4

To adi a metric, select it from the list of "Available Metrics" then click the Add button. The
metric will be added to the end of the list by default. If you want to add the new metric to a
specific location in the list of selected metrics, select a metric themighthand list before
adding the new metric. When you click the add button, the new metric will be placed above
the metric you selected in the rigiénd list. To remove a metric from the list of selected
metrics, select it from the rigiitand list,then click the Remove buttofio move a metric up

or down in the list of Selected Metrics, use the Move Up/Dn buttons. The
Add/Remove/Move Up/Move Dn buttons can also be accessed bycligking.

Changing the metrics here also changes them in the Re#dlts table and in the pabwn
menu for the Performance Failure Rule on the GP Settings window

Stress Testing

The options for stress testing and Monte Carlo analysis are available on the Stress
Testing/Monte Carlo Analysis window, which drops dowrewtthe Stress Testing button on
the Build mewu is clicked, as shown in Fi§.5.

This group of options allows you to select the settings for stress tastihglonte Carlo
analysis, which are explained in deiaithe chapter Usage Topics. Stress testing involves
making multiple sets of small, random changes to the trading strategy and/or market prices
and evaluating the results using Monte Carlo analysis.

Stress testing can either be applied during the buidgss or aftethe-fact when re

evaluating a strategy using the Evaluate commaadipply stress testing as part of the build
process, make sure the option "Apply stress tests/Monte Carlo analysis" is selected on the
Evaluation menu and that at least afi¢he stress testing methods is selected
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Stress Testing/Monte Cardo Analysis
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Confidence Level: 95
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Stress Testing Methods

Randomize Prices

Probability of Price Change: 30 :

Max Price Change (5 of ATR): 20 :
Randomize Strateqy Inputs

Probability of Input Change: 20

4k 4k

Max Input Change (% of Range): 10
Randomize Starting Bar

Mz Change in Starting Bar: 100

o

Figure 5.5. Stress testing/Monte Carlo analysis options

The number of Monte Carliterations is the number of evaluations made for each Monte

Carlo analysis in addition to the analysis tioe original data and settings. Each iteration is a
separate stress test, in which the parameters of the test are randomly chosen according to the
settings under Stress Test Methods. The equity curve corresponding to each stress test will be
displayed inthe Equity Curve window; for example, if 10 is entered for the number of Monte
Carlo iterations, 11 equity curves will be shown in the Equity Curve window, one for each
stress test plus the original equity curve. The results of all iterations are regidited

confidence level entered for Confidence Level. For example, if a value of 95 is entered, the
Monte Carlo results of the stress tests will be reported at a confidence level of 95%.

There are three optional stress testimgtlods: randomizing prices, randomizing strategy
inputs, and randomizing the starting bar. Check the box next to each method to include it as
part of the stress test for each Monte Cédmtion. At least one box must be checked for a
valid stress test.

To randomize the prices, check the box and enter values for the probability of changing a
price and for the maximum amount by which the price is changed. The probability is applied
to determine whether or not to change each price (ojgm, lbw, close). If a price is

changed, it will be changed by a randomly chosen amount not greater than the maximum
amount entered as a percentage (positive or negative) of the average true range.

To randomize the strategy inputs, check the box and ealfiges for the probability of

changing the inputs and for the maximum amount by which an input is changed. The
probability is applied to determine whether or not to change each input. If an input is
changed, it will be changed by a randomly chosen ammatrgreater than the maximum
amount entered as a percentage (positive or negative) of the range for that input. The range
for each input is determined from the rangesoseheParameter Ranges drapwn window
(Build menu)
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To randomize the starting hatheck the box and enter a value for the maximum change in
the starting bar. If the starting bar is changed, it will be changed by a randomly chosen value
notgreater than the value entered.

Indicators and Order Types

Indicators are selected on the Iratimrsdrop-down window shown inFig. 2.7 inQuick Start
Steps The available order types are listed on the Order Tgpgsdown window as shown

in Fig. 2.8.The tables on these twandowsrepresent theuild set which contains the
indicatorsand order types that the program draws from during the genetic programming
process. To remove a specific indicator or type of order from the build set, click the
corresponding row in the Consider camin of the table. To restore the previous settings,

click the Reset buttorf.o include all items for consideration during the build process, click
the "Consider All" button, which will place an "X" in the Consider column for each item. To
remove all itemg$rom consideration, @k the "Consider None" button. Removing an
indicator or order type from the build set
constructing strategies. Removing too many items may reduce the likelihood of finding
viable straggies The list of indicators is shown in Table 1Entry and Exit Conditions,
Introduction chapterThe indicators themselves are described in the appendix. The different
types of entry and exit orders were discussedriter Types, Introduction chapter

Thetable of order types on the Order Typ@adowincludes a column labeled "Include”.
Clicking an order type in the Include column ensures that the order type will be included in
each generated strategy. For example, to mateeach strategy includes a protective
(money management) stop, click the Include column entrgrierof theProtective Stop

order typs.

Note: If an indicator or order type is not available for the chosen trading platiam
determined from the codgpe selection on the Evaluatianeny the table entry will be
grayedout and will not be available for selection.

Strategy Logic Options

Options affecting the types of strategies generated by Builder can be made on the Trading
Logic Options window, which drops down when the Strategy Logic button on the Build
menu & clicked, as shown in Fig. 5.6

- | |é Long Only
- -
. 'E | == Shart Only

Strategy Meural Parameter Long/Shart
Log;|ic*'ml‘\let\nmrkv Ranges~

Trading Logic Options
Long,Short Symmetry
Limit entries per dayto | 1
v Trade ertry:  6:30:00 AM == to 12:00:00PM =

| Bxit fter: 12:55:00FPM [
| Wait for exit before entering new trade

Apply protective stops on entry bar (uses same stop size for long and short trades)
/| Mllow nested indicators where applicable (g.g.. Average(Average(C, N1), N2))

Try different bar sizes for intraday data: 5 to |60 inincrements of | 5 minutes

©

Figure 5.6. Trading Logic Options window on the Build menu

means
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ThelLong/Short Symmetry option, if checked, constructs the shside enty condition by
logically reversing the rule for the long side. This will reduce the system complexiityh

may increase the reliability of the strategy. However, some markets have a clear directional
bias, such as stock indexes, whiehd to have an upward bias. In such cases, it may be
better to use different rules for long and short trades.

For intraday strategies, you can specify the maximum number of trade entries per day by
checking the boximit entries per day to [] and enteng the desired maximum number of

daily entries in the box. Limiting the number of entries per day can often improve results for
intraday strategies because it reduces the number of different market conditions that must be
accommodated.

Entry times for itraday trades can be restricted to a time range usinrdoe entry

option. Enter the starting and ending times using the time selectors. This will restrict entries
to the time range chosen. To force trades to exit by a certain time, enter the defsinent ex

in the Exit after option. If an intraday trade is open at that time, it will be closed at market
on the next bar. ThExit after option uses the "Exit at Time" order type, as shown on the
Order Types tab. Consequently, selecting this option alsotsehe "Exit at Time" order

type. If you subsequently ekelect this order type on the Order Types tab, you will have to
select theExit after option again to restablish it.

The option towait for exit before entering new tradeis checked by defaulThis adds an
entry condition that only allows an entry if the current position is flat. If this option is
unchecked, a long entry may reverse a short position andi@isa. Uncheck this option to
create "stop and reverse" strategies that are alwakie imarket, either long or short.

The option toApply protective stops on entry barimmediately applies the protective stop

order upon trade entry. This means the protective stop will be applied on the bar of entry,
rather than waiting until the close it bar like most orders. In TradeStatiealecting this

option applies the protective stop order using the SetStopLoss EasyLanguage command. This
option only applies to existing protective stop orders; it does not add a proteqbivecste

does not already exist. Also, because this option must accommodate the SetStopLoss
command in EasyLanguage, it uses the same size stop for both long and short trades.

Indicator nesting can be turned on or off using the opitow nested indicators where
applicable. If checked, this option allowiadicatorsto take other indicators as input, such as
Momentum(TriAverage(L, N1), N2). The number of levels of nesting is determined by the
tree depth, which is determined for each strategy during titek fmocess. Indicator nesting

is not available for MetaTraderstrategies. In this case, the option is ignored.

The intraday bar size can be included as a parameter in the build process by selecting the
optionTry different bar sizes for intraday data. Provided the price data for the selected

market support intraday bars, this option will temporarily set the data type to Intraday during

the build process and vary the bar size between the range of values chosen as part of this
option.For example, you might enter a bar size range of 5 to 60 in increments of 5 minutes.

Builder will try different bar sizes ranging from 5 minute bars to 60 minute bars in
increments of 5 minutes (i.e., 5,efildidOthe 15, 20,
Market Symbols tablshould contain 5 minute price bars or smaller. For example, 1 minute

bars would also work well in this example, but 3 minute bars would not give accurate results

for some of the bar sizes, $uas 10 and 20 minute bars.

Builder will also permit this option if the underlying data are range or tick bars, although the
resulting intraday bars may not be accurate in this case. The most versatile type of price data
to use with this option is 1 miteibars, although larger minute bars are fine, provided the
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selected bar size range and increment result in bars that are an even multiple of the bar size in
the price file. To ensure this is the case, the bar size range values and increment entered as
paitt of this option should be integer multiples of the bar size in the price file. For example, if
the price file contains 4 minute bars, the range and size increment should be multiples of 4,
such as 4 to 40 in increments of 4.

When the intraday bar sizepart of the build process, the bar size is evolved as part of the
strategy, just like any other strategy feature or parameter. The resulting optimal &r size
reported in the build report under Strategy Description, Other §yr&teatures, as well as in
the Build Results table ("Opt Bar Size"). The reported results will be based on this optimal
bar size. This will be true even if the currently selected barityffee Market Symbols table

is other ttan intraday or if the intraday bar sizethe Market Symbols tabis different than

the optimal value. When selecting "Evaluate" or "Evaluate All" fromBb&luationmenu, a
strategy with an optimal bar size will be evaluated at that bar size oné/dptiion 'Use
optimal bar size if applicable" is selected on the Evaluatienu If this option is

unchecked, the strategy will be evaluated using the settings currently inietfeetMarket
Symbols tablewhich may include a different bar type anddar size than the optimal one
found during the build process.

Neural Network Settings

A neural networlcan be included in each strategy by selecting the optiade a neural
network in entry conditions on the Neural Network Setijs dropdown window in the

Build menu, as shown in Fig. 5&s explained in the section Neural Networksha
Introduction chapter@ neural network is a nonlinear function of one or more inputs, which
Builder will select and evolve along with the engnyd exit conditions if this option is
included. The output of the neural network will supplement the entry condiEotex.the
settings that affect the definition of the neural networks, as shown ib.Figlease refer to
the Introduction chaptdor more information.

L
= Ll- Long Only
'E T=| Short Only
Meural Parameter Long/Shart
NetworkL\F‘)Ranges'

MNeural Network Settings

Inputs Include a neural networlk in entry conditions.
Initial number of inputs {(may change during evolution): I
:!::'E" Maximum number of nodes in hidden layer: 32
Look-back length {bars) for scaling inputs: 100

Dutput

Figure 5.7. Available settings for the optional neural network feature.

Parameter Ranges

The Parameter Ranges drdpwn window of the Build menu, shown in Fig. 5.8, allows you
to optionally set the minimum andaximum values for constants used by the program, such
as the sizes of the protective stops, multipliers for the average true range (ATR), and look
back lengths for indicators and price patteffar example, if you find that the strategies
generated by #hprogram contain fixed stops that are too large, you can reduce the upper
value for theFixed Stop Size
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Figure 5.8. The Parameter Ranges drop -down window of the Build menu

The range for fixed size stops is given in the currency in which the adsadenominated.
For example, for US dolladenominated accounts, you might choose a range of stop sizes
from 100 to 1000, representing stop sizes from $100 to $1000.

Note that the size of a fixed sized stop is per share or contract, not per tradaulardefje

for the fixed sized stops is calculated automatically based on multiples of the average true
range (ATR) for the selected price series. The lower limit is based on a multiple of 0.25 of
the ATR, rounded down to the nearest tick, and the uppéri§ based on a multiple of 4.0

of the ATR, rounded down to the nearest tick. If you change from the default values, you can
revert to them by clicking these Defaultsbutton. If multiple markets have been selected,

the range is based on the currenésgébn, which is the market last clicked on. To see if the
range changes significantly for other markets, click on a different market in the Market
Symbolstableand click the Use Defaults button.

The range of values f&XTR M ultiple is used when constructing ATBased protective
stops, entry orders based on price differences (ATR, true range, or the difference between
two pricebased indicators), and trailing stops.

The different types of protective stops are discusseddeiOrypesn the Introduction
chapter

The parameter range foookback, Indicators applies to all indicators requiring a lookback
length with the exception of price patterns; e.g., the averaging length of a moving average.

The lookback length for prigagatterns is chosen from the range of values given by
Lookback, Price Patterns Thi s applies to individual prices;
L[N], and C[N].

Whether or not an indicator is shifted depends orPtiodability of Applying Indicator

Shift. A shifted indicator returns the value N bars ago, where N is the shift. For example, in
EasyLanguage, XAverage(C, 14)[N] returns the value of the exponential moving average N
bars ago. If the probability is set to 20%, for example, there is a 20%ecti@iany

indicator that can be shifted will be shifted. The shift value itself is chosen from the indicator
look-back parameter range. Set the probability to 0% to turn indicator shifting off.
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Evaluation Options

The Evaluation menu is shown in Figl@in Quick Start Steps in the Getting Started

chapter This menu contains options that are applied when a strategy is evaluated, which
occurs during strategy building and when the Evaluate or Evaluate All commands are
selected. In this context, "evaluatfomeans performing a badkston the selected strategy,
which simulates trading the strategy over the markets selected in the Market Symbols table
on the Build/Eval Process window.

Unlike most of the settigs on the Build menu, which affect how the strategies are built but
can't change them after they're built, the options on this menu are applied whenever a
strategy is evaluated. As a result, you can change the options on this tab, such as an order fill
rule or the code output option, andaealuate an existing strategy to see the effeet.

evaluating a strategy recalculates the performance results and rewrites the code

without changing the strategy itself.

Evaluate Strategies Panel

This panel of the Ealuation menu contains the Evaluate and Evaluate All buttons. Clicking
the Evaluate button will perform a batdstof the strategy currently selected in the Build
Results table. A message will be displayed in the Messages window wierathation is
complete, and the results windows will be updated to display the results. Clicking the
Evaluate All button will evaluate all the strategies in the population. The progress of the
evaluation will be displayed in the Messages window. The psocan be cancelled by
clicking the Cancel button.

Simulation Settings Panel

This panel contains settings that affect the kHaskresults of the evaluatioifhe Starting

Equity is thevalue of the account equity at the starttedf bak-test. Simulated account

equity is accrued during the batdst and is used for the calculation of performance metrics.

The optionApply stress tests/Monte Carlo analysiptionally evaluates the strategy results
using the stress testing and Monte Caytions on the Stress Testing window; see the

section Stress Testing and Monte Carlo Analysis under Usage Topics for a more detailed
explanation of the stress testing process. Briefly, stress testing involves evaluating the
strategy multiple times, eacimte under slightly different conditions; for example, using
randomized prices or randomized input parameter values. When stress testing, the different
evaluations are combined using Monte Carlo analysis, and the results are reported at the
confidence levespecified on the Stress Testing window.

The optionUse optimal bar size if applicablenvorks in conjunction with the option on the
Strategy Logic window to try different bar sizes for intraday data when building. If that

option is selected, the optionreewill evaluate the strategy using the optimal intraday bar

size found during the build process. On the other hand, if the option in this section is
unchecked, the strategy will be evaluated using whichever market data settings are currently
in place in he Market Symbols tablen the Build/Eval Process window. This option has no
effect unless the strategy being evaluated has an optimal intraday bar size found from using
the option to try different intraday bar sizes.

The opton Fill limit order when limit price is exceededonly fills limit orders when the

limit price is exceeded. If unchecked, limit orders will be shown as filled when the limit price
is touched. For strategies applied to small bars, such as 1 minute aarsck lvill usually

be more accurate to assume that a limit order is not filled unless the limit price is exceeded.
In practice, a limit order may not be filled if the limit price is only touched because there
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may be insufficient volume to fill all the ders at that price or better. Therefore, it's prudent
to select this option when the volume on a typical price bar is expected to be small.

The optionUse Bid/Ask spread to determine fillauses the bid/ask spread to determine fill
prices and whether or hetop and limit orders are filled. The default setting is "off". Since
MetaTrader 4 uses the bid/ask spread in this manner, this option should always be selected
when building and evaluating strategies for MetaTrader 4. Please see Symbol 8ettiags
Market Symbols and Settings chagdtarmore information on the bid/ask spread.

The optionFill limit order no better than limit price prevents a limit order from being

filled at a more favorable price due to a gap opening. For example, if an orderdo auy

limit is in effect and the next bar opens below the limit price, it's possible that you would get
filled at or near the open of the bar, which would be a more favorable fill than the order
price. However, it's also possible that the order would adtilled until the market went

back up to your order price. This option assumes the wasst scenario of being filled at no
better than the order price. Selecting this option will provide conservative fill estimates for
limit orders.

Code Type Panel

The code type panel allows you to choose the type of code generated when the strategy is
evaluated. Select TradeStatibtultiCharts for TradeStation version 6 and above and for
recent versions of MultiCharts, TS 2000i for TradeStatiasiga 2000i, NinjaTrader for
NinjaScript code for NinjaTrader 7, MetaTrader 4 for MQL4 code, or AmiBroker for AFL
code. The code for all of the saved strategies listed in the Build Results table is stored in the
project file (extension .gpstrat). If you nieto generate code for a different platform, change
the selection here, select the desired strategy from the Build Results table, and select
Evaluate from this menu. The code will bewstten for the new code type as part of the
evaluation process.

Note: As shown in Table in the Introduction chaptenot all indicators are available for all

code types. Also, some indicators give different results in each platform. For this reason, the
same results may not be found if the code type is changed asiategyy is reevaluated.

Also, if an indicator is not available for one platform, converting to a different code type may
result in invalid code. This can also happen due to indicator nesting, which is unavailable in
MetaTrader 4. Invalid code may alsaudt if a strategy with both long and short trades is
converted to AmiBroker code, which does not support both long and short trades in the same
Builder-generated strategy.

Significance Test Panel

This panel allows you to perform a unique test of statissignificance that's designed to
uncover when a strategy's apparently good performance is, in fact, the result of good luck
rather than effective trading logic. This test should not be confused with-tiedled
"Significance" metric that's part ofdlset of performance metrics calculated by Builder. The
Significancemetric performs a traditionakest on the average trade for a strategy. This can
provide a measure of strategy quabtyt cannot assesvhether the results fahe strategy

are statistically significant because such a test does not take the dataprociegs into
account.

The significance test in this panel takes the build process into account to construct a valid
sampling distribution foeach strategy in the population. The sampling distribution is based

on the total number of strategies constructed as part of the build process, including any resets
due to the Build Failure Rules. For example, if 10,000 strategies were generated before
arriving at the final population, then each point on the sampling distribution will be produced
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by generating 10,000 random strategies and taking the best one. This process is repeated M
times, where M is the number of samples.

The randomly generated ategies have no predictive power. However, the best one among a
sample of 10,000 is likely to generate good results simply due to luck. We want to know if
the strategy in the population is significantly better than the best random strategy, so the
samplingdistribution is constructed from M strategies, each of which is the best strategy
among all the (e.g., 10,000) randomly generated strategies. Please refer to this Jitiate
Back-Test Result Good or Just Lucky?under the Newsletter link at www.Adaptieacom

for more information.

TheNumber of Samplesentry is the number of samples comprising the sampling
distribution; e.g., M in the example above. The opfum test after each buildwill cause

this test to be run automatically at the conclusionaghebuild. If this option is not selected,

you can manually run the test at any time by clicking the birexform Significance Test
Builder stores the total number of strategies generated during the build process, which it will
use in constructing thempling distribution when the test is run at a later time.

The test is applied to each strategy in the population. The strategy's fithess, as evaluated over
the combined trainingnd test segments, is used as the test statistic. THis fdine test are
displayed in the Build Results table, listed under "Build Sig", in the-rigbgt column in the

table. The result is listed as the probability value Ipwith a Pass/Fail label in parentheses;

for example, "0.961 (Pass)". A signifivee level of 0.95 (95%) is the threshold for passing

the test. In other words, a probability value of 0.95 or greater is considered statistically
significant.

Please noteThe test is very time consuming. Each sample requires a large number of
strategieso be randomly generated, similar to generating a very large initial population. For
example, if there are 10,000 strategies in each sample and 500 samples, a total of 5,000,000
strategies must be generated to construct the sampling distribution.d§tlie teking too

long, it can be cancelled by clicking the Cancel button

Position Sizing Settings

ThePosition Sizing menu is shown in Fig. 2ihlQuick Start Steps in the Getting Started
chapter Position sizing determines how many shares or costeaettraded on each trade.
The position sizingnethod used when evaluating a strategy is also implemented in the
strategy code generated by Builder, so that when running the code in the trading platform
the same position sizing should be seen as in Builder.

As with the options on the Evaluation menu, changes to the position s@irge made after

the strategy is built. To see how different position sizing settings affect thitsrehange

the position sizing here and select Evaluate from the Evaluation menu. When the strategy is
re-evaluated, the strategy code will bewgtten to include the new position sizing settings.

Position Sizing Method Panel
Builder includes six dferent position sizingnethods. Each method has an associated
parameter value, which is entered in Bggameter field.

Fixed size.This method simply uses the value you enter as the number of shares or contracts
for each trade. Aixed size of 1, for example, will trade one contract or share for each trade.
For forex trading, a typical fixed size would be either 10000 or 100000. It's important to set
the upper size limit to a value at least as big as the fixed size entered here.
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Constant value.With constant value position sizingach position is sized so that it has a
specified value, such as $1000 per trade. This method can be used when you want to allocate
a specified amount of equity to each trade. @dwestant value method will determine the

number of shares or contracts corresponding to your specified amount. For example, if you
plan to purchase a stock at a price of $25 and you want to spend $35,000, you would trade
35000/25 or 1400 shares. In thise, the constant value amount is 35000; each trade will be
sized so that the position value is $35,000.

Percent of equity.In this method, the number of shares or contracts is chosen so that the
value of the position is equal to the selected percertanfuent equity. For example, if the
percent of equity is 40%, the position size will have a value equal to 40% of the account
equity. If the account equity were $30,000, the position would have a value of 0.4 x 30000 or
$12,000. If the share price were $#% position size would be 12000/25 or 480 shares. In
other words, a position size of 480 shares at $25 per share has a value of $12,000, which is
40% of the equity value of $30,000.

Fixed fractional. In fixed fractional position sizinghe number of shares or contracts is
based on the risk of the trade. For example, you might risk 2% of account equity on each
trade. Fixed fractional position sizing has been written about extensively by Ralph Vince.
See, for example, his book "Rmlio Management Formulas," John Wiley & Sons, New
York, 1990.

The risk of a trade is defined as the dollar amount that the trade would lose per contract or
share if it were a loss. In Builder, the trade risk is taken as the size of the money management
stop applied, if any, to each trade. I f the
stops, the trade risk will be taken as the largest historical loss per contract or share. The

largest loss is the largest loss up until the point at whichr#élde is taken. If subsequent

losses are larger, the trade risk will be larger for subsequent trades.

As an example, consider a stock trading system that uses a 2 point stop. It might enter long at
a price of 48 with a sell stop at 46. The risk per shareldvbe $2. With a fixed fraction of

5% and account equity of $20,000, fixed fractional position siziogld risk 0.05 * 20000

or $1,000 on the next trade. Since the risk per share is $2, this means 1000/2 or 500 shares
would be taded.

Fixed ratio. In fixed ratio position sizinghe key parameter is the delta. This is the amount

of profit per share or contract to increase the number of shares or contracts by one. A delta of
$3,000, for example, means thidu're currently trading one contract, you would need to
increase your account equity by $3,000 to start trading two contracts. Once you get to two
contracts, you would need an additional profit of $6,000 to start trading three contracts. At
three contrats, you would need an additional profit of $9,000 to start trading four contracts,
and so on. Fixed ratio position sizing was developed by Ryan Jones in his book "The Trading
Game," John Wiley & Sons, New York, 1999.

Normally, the delta is the amountrgghare or contract, as in the example above. For some
instruments, such as forex, this would be inconvenient because forex uses a point value of 1
and typically trades in increments of 10,000 or 100,000 shares. To accommodate this, the
delta is specifiegher multiples of shares when the option to round the share size to the
nearest number of shares (see below) is selected. For example, if the "round to.." option is
selected with an increment of 10,000 shares (i.e., "Round to nearest 10,000 share#l§, then t
delta would be specified as the amount per 10,000 shares.

The fixed ratio method will start trading with a position size equal to the minimum number
of shares/contracts specified in the Position Sizing Options panel (see below). For example,

strat
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if the minimum number of shares for a forex strategy is set to 10,000, this will be the position
size calculated by the fixed ratio method for a profit of zero. As profits are accrued, the
position size will increase, based on the delta, in increments specifted trypund to.."

option.

Fixed amount per share.In this position sizingnethod, you choose the amount of account
equity required to trade each share or contract. For example, if the dollar amount is $5,000,
you would trade one ctract for every $5,000 in the account. If the account equity is
currently $50,000, the position size would be 10 contracts for the next trade.

When Builder evaluates a strategy, it tracks the account equity and simulates how the
account equity changes frotrade to trade, starting with the first date in the trading period
and accumulating the profits and losses up through the last date in the date range. The
starting equity value, entered on the Evaluation menu, is the value of the simulated trading
accoun at the start of trading. The default value of starting equity is $100,000. As the equity
changes, the position size will generally change as well. In all position siEtighds except

for fixed size and constant value, the pasitsize increases as the account equity rises and
decreases when the account equity drops.

Note: When building over multiple market together (i.e., a portfolio), the same position
sizing(including parameter values) is used foclkeanarket. Also, the portfolio equity is used
in the position sizing calculations. This is the accumulated equity from trading over all
markets in the portfolio.

Position Sizing Options Panel

In the Position Sizing Options panel, you can enter the mimigiad maximum number of

shares or contracts that the strategy will trade by entering values Bizthkimits entries.

The minimum value, which defaults to 1, is applied to all trades. After the position size is
calculated, the position size is increagethe minimum if the position size would otherwise

fall below the minimum. Likewise, the maximum, which defaults to 100, is applied to all
trades. After the position size is calculated, the position size is reduced to the maximum if the
position size woldl otherwise exceed the maximum.

The optionRound to nearestrounds the position size to the nearest number of shares or
contracts. For example, if you enter a value of 100, the number of shares will be rounded to
the nearest 100 shares. The default vadue For forex trading, this can be used to trade in

even lot sizes of 10,000 or 100,000 by setting the rounding value to 10,000 or 100,000,
respectively. In this case, the minimum number of shares should be set to the same value and
the maximum value teome multiple of the minimum.

Evolve Position Sizing Panel

You can optionally choose to have Builder evolve the position s&rngart of the build

process. There are three options. The first opfam't evolve; use selectedestings, uses

the settings you specify for each strategy. If you ségotve parameter only, the program

will evolve only the parameter value (e.g., the fixed fraction) while using the selected
position sizing method. If you seldévolve method and paraneter, then Builder will

evolve both the position sizing method (i.e., one of the six available methods) along with the
associated parameter value.

Reset Panel

To return to the position sizirthat was selected or evolved with gteategy when it was

built, click theReset to Build Settingdutton then select Evaluate from the Evaluation menu
to rewrite the code and-alculate the results



Chapter 6
Build Results

The results generated from running Builderude the strategy coder each of thesaved
strategies along with the performance results for each one. The docking wiipdow$
described below display the different types of program duifhe Getting Started chapter
discussed working with windows and panes in Builder.

Messages Window

TheMessagesvindow displays messages generated by the program while performing build
and evaluate operation®ading price files, and so .0fior examplewhen building

strategies, a message is displayed in thislminseveral times paecond indicating which
member of the populatidmas beemecentlyinitialized or created. Thiwindow will also

display an error message if the price filannot be found.

Memory Allocation Errors. The following message will be displayed in tiilessages
window if the program runs out of memory:

>> Insufficient memory. Try reducing population size, tree depth, or price
file size.

This error occurs whemte pr ogr amés memory requirements exceed
memory. When this happens, the program is designed to detect the lack of available memory

and stop processing before a program crash occurs. When this happens, it can be resolved by
reducingeither the population size or the size (Ilength) of the file of price data. If the tree

depth has been increased beyond the default value, lowering it may also help.

Build Results

The Build Results table displays summary results for the saved populaiohers. A pull
down menu at the top left allows you to select am@ogulation,Training Population Test
PopulationCombined Top Strategieslraining Top StrategiesTest and Top Strategies,
Combined The firstthreeoptionslist performanceesultsfor each of the saved strategies
the current populatiomhe performance is tabulated separately fotthi@ingandtest
periods. Combined refers to the entire periddtrainingandtestcombined.The
perfoomancemetrics displayed in the tabdee defined in the previous chapt€lick on a
row in theresultstableto display the results for the corresponding strategy in the
Performance Report, Build Repadguity Curve, Trade List, ahStrategy Code windows.
The strategies in thbesetablesare listedn order of decreasing fitnesBuilder saves and
displays the number of strategies you specify or@ReSettings windowp to the
populationsize.

Note thatif thetraining period ends with an open trade that exits intéstperiod(or vice
versa if theraining period follows theestperiod), then the trade will be included in the
metrics for theestperiod.

While the build process is ongoing, the program updates the resBit#idResultsafter
each completed generation. If the build is cancelled before the first generation is completed,
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the initial populatiorwill be displayedThe tabé results can be sorted by any column by
clicking on the column heading. For example, to sort the results by net profit, click on the
Net Profit column labelThe results in related tables are sorted the same way. For example, if
you sort therainingresults by drawdown, thestresults will appear in the same order

When"Top Strategies" i s s el e c t-down menu,dha tabléteperformante
resultsfor strategies that meet the filtering criteria specified orBihigd Metrics window in
the list "Conditions foSelecting Top Strategies". The population of top stratégiepdated
after each generation is completed for every build within the projecTtjgStrategies may
come from different builds ifnultiple builds have tEn run Top Strategieare saved in the
project file,along withthe saved members of the population.

To remove a strategy from thableof Top Strategiesclick on the entrytten rightclick and
selectDelete Selected Strategylhe table can be clearby right-clicking and selecting
Delete All Strategies Neither delete operation will affect tiebleof Population resultsA
strategy can be copied from tRepulatiortable to the Top Strategies table by selecting the
strategy in thé>opulationtable tlen rightclicking and selectin@opy Selection to Top
Strategies This can be used to save an interesting strategy that wasn't picked up by the
filtering rules before réduilding the population.

The entries in the Top Strategies table are listed in ther ém which they were added to the
table. Since strategies can come from different builds, two different strategies may have the
same Member number. To see how different strategies in the table compare to one another,
click any strategy in the table thealectEvaluate All from theEvaluationmenu.This will
re-evaluate each of the straiegin the Top Strategies taldad recompute their fithess

values. You can then sort by fitness by clicking on the Fithess column heading.

TheBuild Results tableanbe copied to a spreadsheet by rigltking on the tableand
selectingCopy. Open a blank spreadsheet page and select Paste to insert the table results into
the spreadsheethere is als a rightclick menu option taChange Metrics which opens the

Chang Performance Metrics window, discussethia previous chapter undBuild

Metrics.

If stress testindpas been applied, the results showBuild Resultswill be the Monte Carlo
results at the confidence levagdecifiedon the Stress Testing windoiNote: Monte Carlo

results of stress testing are calculated melryemetric at the specified confidence level and
therefore are not directly related to one another. For example, the Monte Carlo net profit is
not necssarily the sum of the long Monte Carlo net profit and short Monte Carlo net profit
because the long and short net profit are each calculated at 95% confideixapplies to

all metrics.

Performance Report Window

The Performance Report window displaydetailed performance report for the strategy
selected iBuild Results The performance report can be copied to the cliphgaited, or
saved to a file iseveral different formats by rigleticking and selecting from the popup
(context) menuCopy, Save to File, Print, Help).

An example of part of the performance report is showfign6.1 The performance report
includes results for all trades together, long trades only, and short tradeShenhgsults are
over all data used in the build, bdthiningandtestcombined The metrics displayed in the
report are described in Appendix: Performance Metrics.



The market or markets used in evaluating the strategy are shown at the top of the report
under Markets. If more than one markes selected in tHdarket Symbols tablehe results

will represent the performance of the selected strategy over the combination of markets (i.e.,
portfolio). To see the results for a different market or markets, changel&aions in the

Market Symbols tablghen selecEvaluate from theEvaluationmenu. The strategy will be
evaluated over all markets that hdeen selecteih the Include column of thilarket

Symbols table

Performance Report (1) x
-
Market:
ES.D, Daily bars, C:\BCMIES-dly-2yrs.txt
All Segments, Combined o
Monte Carlo: OFF 1
Closed Trade Met Profit $1,643,685.50 §1,643,685.50
Gross Profit $1,643,685.50 §1,643,685.50
Gross Loss 50.00 50.00
Profit Factor 100.000 100.000
Ratio LS Met Profit 100.000
Open Trade Profit'Loss $36,700.00 $36,700.00
Total Met Profit $1,680,385.50 §1,680,385.50
Trading Period AMB2013 3:15:00 PM to 82002014 3:15:00 PM (1 years 154 days)
Mumber of Trading Days 361
Starting Account Equity $100,000.00
Highest Equity $1,794,935 50
Lowest Equity ($19,375.00)
Final Closed Trade Equity $1,743,685.50
Return on Starting Equity 1643.69%
Mumber of Closed Trades 40 40
Mumber of Winning Trades 40 40
Mumber of Losing Trades 0 0
Trades Mot Taken ] 0 J
4 1 [
Equity Curve (1) Strategy Code (1) Trade List [1) 2 Performance Report (1) j Build Report (1)

Figure 6.1. Performance report for selecte d strategy (population member  1).

If stress testingpas been applied, the reported results willHeeMonte Carlaesults at the
confidence leveénteredon the Stress Testing windpand the report wilindicae "Monte
Carlo: StressTest Results at x% Confidericevhere x is theselectedconfidence level.

Note: Monte Carloresults of stress testiraye calculated metridy-metric at the specified
confidence level antherefore are not directly related to one another. For example, the
Monte Carlo net profit is not necessarily the sum of the long Monte Carlo net profit and
short Monte Carlo net profit because the long and short net profit are each calculated at
95% conftlence. Tis applies toall metrics.
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Build Report Window

The Build Report window summarizes the resaftthebuild process for the strategy
selected irthe Build Results tablérhe build report can be copied to the clipboarihted,
or saved to a filén several different formats by riglaticking and selecting from the popup
(context) menuCopy, Save to File, Print, Help.

An example of part of the build report is showrFig. 6.2 The build report consists of three
sections: Build Summary, Strate@escription, and Build Settings. The Build Summary
includes items such as the build date, time required to build the population, number of
generations, etc. The Strategy Description lists all elements of the strategy, including
indicators, order typesnd other strategy features. The Build Settings section records all the
settings made by the user that were in place when the build commenced; i.e., all settings that
affected the build process.

Build Report (71) X

Population Member: 71
Max Bars Back: 121

Market Sides: Long and short trades

Indicators Used
Long Entry Condition:
Greater Than, True Range, Highest, Exp Mov Ave

m

Shorn Entry Condition:
Crosses Below, AddPrices, Absolute Value, Momentum, High, Close, Adapt Zero-Lag Trend, Open

Long Exit Condition:
Greater Than, Close[MN], AddPrices, Adapt Variable MA, True Range, Exp Mov Ave, Low

Short Exit Condition:
MNone

Meural Metwork Inputs:
Standard Deviation, Highest, Weighted Mov Ave, Open, Exp Mov Ave, True Range

Entry Orders
Long Entry: Enter at Market

Short Entry: Enter at Limit

Exit Orders
Long Exit: Protective Stop (%), Exit at Market

Short Exit: Exit After N Bars, Exit After N Bars Loss

Position Sizing
Position Sizing Method: Fixed size
Position Sizing Parameter Value: 1
Round position size to the nearest 1 shares
Minimum Mumber of Shares Strategy will Trade: 1
Maximum Mumber of Shares Strategy is Allowed to Trade: 100

Other Strategy Features
Mo new entries until prior trade exits
Meural network included
Mumber of network inputs: 2
Mumber of nodes in hidden layer: 0
Look-back length for scaling inputs: 100 s

4 1 b

P equity curve 71) [Z] Strategy Code (71) [=2Trade List (71) =] Performance Report (71} |i=] Build Report (71)

Figure 6.2. Build report for selected strategy (population member 71).



Strategy Code Window

The cod€or the selected strateggy displayed in the Strategy Code pahe view the code
for a different strategy of the populatiaselect the strategy in tiBild Resultgable.The
code in the Sategy Code window can be copitdthe clipboardy right-clicking and
selectingCopy Strategyor by selectingstrategy Codefrom theClipboardmenu To copy
only part of the strategy codelick and drag the mouse over the part yantito copy, then
right-click and selec€opy to copy the selected text to the clipboadviktaTrader £ode can
be saved directly to a .mq4 file by rigtitcking in the code window and selecting "Save
MT4 Strategy to File".

Similarly, select "Save NinjaScrif8trategy to File" to save the strategy code for NinjaTrader
directly to a file in the required folder for NinjaTrader. Once selected, the folder location for
NinjaTrader strategies is saat in the registry, so it only needs to be selected once. Builder
initially defaults to the foldeDocumentiNinjaTrader Tin\CustomStrategy, which is the
customary location for NinjaTrader strategies under NinjaTrader 7. Builder creates a default
straegy name for each NinjaTrader stratefyhe form
projectname_member#_#inputs_maxbarsback. For example, for a project with the file name
"MyProject.gpstrat”, a typical strategy name might be MyProject_3 7 72, which indicates
the strategy is from populatiomember 3 with 7 inputs and a MaxBarsBaeffuirement of

72. When saving the file, a new name can be entered, which will become the name for both
the file and the strategy.

The strategy code cannot be edited directly in Builder. Titlegl code, copy the code to
your trading platforn{e.g., TradeStatioar MultiChart9, and use the editor the trading
platform

Unless saving the strategy code directly to a fidransfer the code tgour trading

platform copy the code from the Builder code window and paste it into the strategy editor of
the trading platform. IMTradeStatioror MultiCharts open a ne strategy window in the
EasylLanguage editochoose a name, then paste the code into the empty strategy window.
Finally, compile the EasyLanguage code by pressindr-BletaTrader 4open a new

window in the MetaEditor, paste in tbede from Builder, and click the compile buttdm.
AmiBroker, in the Charts pane, rigltick on the Systems folder and select "New" and then
"Formula”. Enter a name then rigtlick on the name and select "Edit". Select "Paste" from
the Edit menu to paste the code into the edit window, then click the save icon and, finally,
click the AFL icon to verify the code.

If you're pasting the strategy code over the code for an existing strategy, it will be necessary
to reset the input values loeé running the baetest In MetaTrader 4, this can be done by
clicking the Expert propeds button on the Tester windamd clicking the Reset button on

the Inputs tab. In TradeStatiotelete the strategy from tlebart and rénsert it to reset the

input valuesin AmiBroker, click the Parameters icon on the Analysis window and click
"Reset all".

To test the strategy TradeStatiofMultiCharts insert itinto the corresponding chart, such
as the chart used to generate the price data fil e
bars study wil/ referenceo (in TriadeStation, Forr
MultiCharts, Format Signal, Propert)@s theMaxBarsBack value listed in theesultstable

To test the strategy in NinjaTradgrfirst open the strategy in the NinjaTrader editor by
selecting Edit NinjaScrigrom the Tools menwand click the Compile button. The strategy
should then be ready to batdstvia the Strategy Analyzevindow. Select the strategy on
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the Backtest tab of the Strategy Analyzer windowiset the'Min. bars requiredto the
MaxBarsBackvalue listed in theesultstable Click the button "Run Backtest".

To test the strategyiMetaTrader 4, select tis¢rategy (Expert Advisgon the Tester
window (Settings tab), and select the symbol and dagerdfor best results in MetaTrader,
select "Every tick" as the Model, then click the Start button to run thetkatk

To test the strategyiAmiBroker, right-click on the strategy in the Systems folder of the
Chartspane and select "Analysis". On the Analysis window, reset the parameter values by
clicking on the Parameters icon, and check the settings by clicking on the Settings icon.
Finally, click the Backtest icon to run the test.

Equity Curve Window

The closeetrade equity curve for the strategy selected inBhidd Resultgtable is displayed

in the Equity Curve pane. To view the equity curve for a different strategy of the population
select the strategy in thguild Resultstable. The equitycurve is based on the most recent
evaluation. If you want to see the curve for a different range of dates, change the date range
on theBuild/Eval Process windowhen selecEvaluate from theEvaluatemenu Similarly,

the selected stragg can be evaluated over a different makemarketdy selecting the

marke(s) in the MarketSymbolstableand reevaluating the strategy.

If multiple markets are selected in thkarket Symbolgable multiple curveswill be plotted.

The portfolio equity curve (i.e., the equity curve for the combination of markets) will be
plotted with a slightly thicker line, which is blue ftvsainingdata and either green or red for
testdatadepending on whether thestresults are profitable (green) or not (red). There will
also be a separate curve plotted for each individual market, which plots the equity over only
the trades from that market. A colcoded key consisting of the symbol nafier each

market is drawn in the lower right part of the plot to help identify which curve corresponds to
which market.

A vertical line is drawn on the chart to divideetestpart ofthe equity curvdrom the
trainingpart Theline isdrawn ingreeniftheestr e sul t s are profitabl e

If stress testings applied, a separate equity curve will be shown for each stress test, and each
curve will be drawn in a different coloFhe equity curvdor the original data will be plotted

with a slightly thicker linelf stress testing is applied to a portfolio, only the portfolio equity
curve will be shown for each stress test.

The equity curve can be copied to the clipboard by figjbking and sedctingCopy Equity
Curve from the popup (context) merar by selectindequity Curve from the Clipboard
menu

Trade List Table

The Trade Listabledisplays the tradby-trade result$or theselectedstrategy. To view the
trade listfor a different stratgy of the populationselect the strategy in tiBild Results
table.The trade list table includes the following fieldgmbol,entry datesignal priceentry
price,entry signal namegxit date signal pricegxit price,exit signalname stop price,
direction,quantity,profit/loss,costs, net profit/lossijsk and equity.

Entries and exits have both a signal price and the price at which the simulated trade was
filled (i.e., Entry Price and Exit Price). The signal price is theepealculated by the strategy
and will often be different than the fill price because of where the next bar ofered

or

r

e (



entries using stop or limit orders, the signal prices are given by the code variables EntPrL
and EntPrS for long and short trades, respely. For entries at market, the signal price will

be the close of the bar on which the order was generated. For exits, the signal price may be a
stop price (code variables LStop, SStop), target price (code variables TargPrL, TargPrS), or
market price. Br exits at market, the signal price will be the close of the bar on which the
order was generated. The entry and exit signal names are as shown below in the table.

Order Type Signal Name in Trade List Table
Enter at Market Market

Enter on Stop (Bealout) Stop

Enter at Limit Limit

Exit at Targe($) Fixed Target

Exit at Target (%) PercentlTarget

Exit at Target (Price) PriceTarget

Trailing Stop($ Floor) Trail $

Trailing Stop (ATR Floor) Trail ATR

Protective Stop ($) Fixed Stop

Protective Stp (%) Percent Stop

Protective StopRrice PriceStop

Exit After N Bars N Bars

Exit After N BarsProfit BarsProfit

Exit After N Bard_oss BarsLoss

Exit After Time Time

Exit at Maket Market

Exit End-of-Day Endof-Day

The stop price fieldwil r ead fANAO i f there was no money manag

that trade. The dir ect i duoantftyiisale dumbesof ghardslorer A Shor t ¢
contracts that were tradethe profit/loss field is the closed trade profit or lbosfore costs

which are the total costs for the position. The net profit/loss is the profit/loss amount after

costs The risk is the potential loger share or contrabised orthe protective stop, if any

and includes cost§ he equity field displays the cumative closed trade equity, as shown in

the equity curve ploNote that a trade that enters during titeéning period but exits in the

testperiodwill be listed in thetestsection of the list (or vicgersa if thetrainingandtest

periods are reversedjor any trade that did not exit before the end of the trading period, the

word "open" will be displayed in the Exit Price column. Open trades are not included in the

calculations shown in the Performance Report.

Trainingresults in the trade lisableare shown against a white background, with profitable
trades written in green text and unprofitable trades in red texteElteades are written in
black text with a colored background. The background is grebetésttradeis profitable

or red if thetesttradeis unprofitable

Thetrade list tableean be copied to a spreadsheet by ridicking on the table and selecting
Copy or by selectingrade List from the Clipboard menwpen a blank spreadsheet page

and selecPasteto insert the table results into the spreadsfieetave the table contents to a
commadelimited text file (.cs¥ile), right-click and selecBave to file This file is formatted

so that it carberead byMarket System Analyzer (MSA) position sizingsoftware as a

trades file. In MSA, select the WriteTrades format when selecting the file under Data Source
or when importing the file.

To save the trades directly to a MSA (extensiosa) file, rightclick and selecGave to
MSA file. The program will prompt you to enter a name for the MSA file as well as a name
for the text file to which the tradedll be saved. The resultinmsafile can be opened



directly by MSA version 3.3 origher and will include all current Builder settintpat are
applicable to MSAIf more than one market was used in theldh process, the point value
and trading costs stored in the MSA fildll be the onegor the currently selected market.
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Chapter 7

Usage Topic s

The basic steps to usidglaptrade Buildewere outlined in the Quick Start Steps section in
Chapter 2 (Getting Startedihis chapter delves into various topics related to using Builder,
includingan explanation of stress testiagd Monte Carl@nalysisa discussion of outf-
sampleperformance, factors that affect the build time and horedoice it considerations
for aft erastategybomemonliguestibongndvarious tips ad hints for strategy
building.

Stress Testing and Monte Carlo  Analysis

Testing a trading strategy for robustneseften referred to as sensitivity analysistress

testing. The basic idea is to see what happens when small changes are made to the strategy
inputs, price data, or other elements of the strategy or the trading environment. A robust
strategyexhibits a proportional and relatively muted réatto such changes, whereas a
strategy that is not robust will react disproportionally and sometimes fail outright when small
changes are made to its inputs or environment.

Why is This Important?

Strategy robustness important beca@sthe markets never stay the same. Consider the
strategy inputs, for example. Inputs such as the-lmk length for a moving average might
be optimal over the badestperiod, but going forward, different values might be optimal.
How will the strategy perform when the inputs are no longer optimal? One way to answer
that is to see how the results change when the input values are changed.

Robustness is related to strategy efitting. The strategy should not haveebdfit so tightly

to the market during the development process that it can't withstand any changes to the
market. Generally speaking, to test for ofiging, the market can be changed, the strategy
can be changed, or both can be changed. A strateggdbsatnot stand up well to relatively
small changes is not robust and is likely to be diteSuch a strategy should not be
expected to do well in the future.

Types of Stress Testing

There are many different ways that a strategy canrbssstested. Changes can be made to
the strategy itself or to the price data on which it's Hasked. The trading costs, such as the
amount of slippage, can be changed or the position siainde changed. In principle,
anythingthat affects the strategy batdsting results can be varied. In Builder, the following
three types of stress testiage available (seSBtress Testing the Build Settings chajpter

1. Changing the strategy inputs.
2. Changing individuaprices.
3. Changing the starting bar.

The rationale for changing the strategy inputs was discussed above. Two settings are
available to randomly change the input values. One is the probability of changing an input.
For example, if the probability is 10%, thaeans there's a 10% chance that an input will be
changed. The second setting is the maximum percentage change that will be applied to an
input that is being changed. The actual amount of the change is randomly chosen between
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Max and +Max, where Max i$i& maximum percentage change and might be on the order of
5% or 10%. This percentage is applied to the range of values for each input. For example, if
the lookback length for an indicator is selected from the range of values from 1 to 100, then
the rangavould be 100. If the Max value is 10, the randomly chosen change percentage
might be, say;3%, which means a value & (i.e.,-3% of 100) would then be added to the
original input value to obtain the changed input value.

One way that a strategy can tnerfit, and therefore not robust, is if it's fit too closely to
specific prices in the badest For example, if the strategy enters long on a stop and several
large, profitable trades enter at the high price of the that should raise a red flag. What
would the results look like if the high had been one tick lower on those days? If such a small
change would ruin the results, the strategy is clearly not robust. A-sgtigg) technique to
detect that kind of ovefitting is to make random changes to individual prices and evaluate
the results.

Two settings are available to randomly change the price data. One is the probability of
changing a price. For example, if the probability is 50%, than®sehere's a 50% chance

that a price- open, high, low, close of each bawill be changed. The second setting is the
maximum percentage change that will be applied to a price that is being changed. As with
the input values, the actual amount of tharge is randomly chosen betwetax and

+Max, where Max is the maximum percentage price change. The value of Max is taken as a
percentage of the average true range over the past 100 bars. For example, if the average true
range is 10 points and the maximpercentage change is 20%, then the change amount is a
randomly chosen number betwe@€nand +2 points. Let's say the actual numbet.®5

points, and the closing price is 1250.50. The modified close would then be 1249.25. Finally,
it's possible that chming a price will invalidate the normal price ordering, such as reducing
the open so that it's below the low. To prevent that, the prices will be adjusted if necessary
after making the change to keep the open and close within the high/low range.

The lastavailable stress testingethod involves changing the starting bar. It's probably
obvious that a good strategy should not fall apart when you start thedsachk a different

bar. It might be less obvious howghian happen. Consider a hypothetical strategy that
enters long on a moving average crossover. It then holds the trade exactly five bars before
exiting at market. Putting aside the suitability of the logic, imagine what the trade history
might look like ona price chart. If the moving average entry condition uses a-t&rort

average crossing above a lalggm average, it's entirely possible that in a sustainedeml,

the entry condition could be true for a long period of time; i.e., the-shontaverge might

be higher than the lorgrm average for many bars in a row.

If the backtestwere started during that period, the first trade would enter on the next bar
after the starting bar, and each trade would last five bars, followmédiately by the next

entry, and so on. Now consider what would happen if the starting bar were changed. If the
starting bar were one bar later, for example, the whole series of trades would be shifted one
bar to the right. It's entirely possible that sooh¢hose series of fivear trades would be

much more profitable than others, depending on how the trades aligned with any underlying
five-bar trend cycle that existed. So, depending on the starting bar, the strategy might be
highly profitable or unprofable because of where the trades started and ended. It might not
be obvious during development that the strategy logic had this type of dependency on the
starting bar, particularly for more complex types of logic.

To test for the effect of the startingrbthe bar on which the strategy baelstis started can

be varied by a random number chosen between 1 and N. For example, if N is chosen to be
300, the starting bar will be varied by adding a randomly chosen number between 1 and 300
to the original starting bar number.
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Monte Carlo Analysis

Varying the inputs, prices, and/or the starting bar by a random amount only provides one
alternative to compare against the original results. To get a more complete picture of how
robust a strategy is, the process can be repeated many times to create a distribution of results.
Generally speaking, varying the input variables randomly over a large number of iterations in
order to generate a statistical distribution of results fofuhetion that depends on those

inputs is called Monte Carlanalysis.

In this case, the function is the trading strategy and the function inputs are the strategy inputs,
market prices, and/or the starting bar. By repeating the segtsniany times, multiple sets

of trading results are generated. To understand how the Montepackss works, consider

the equity curve shown below.

Closed Trade Equity vs. Trade Number (1/6/1998 to 3/26/2013)

250,000

200,000

150,000
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Figure 7.1. Stress test results based on Monte Carlo analysis.

Each equity curveepicted in the figure corresponds to a separate stress test. Along with the
original curve, shown as the thicker green line, there are a total of 20 sets of results. The total
net profit corresponding to each equity curve is as follows:

147855.00
13328600
87771.00
92707.00
132149.00
88384.00
126019.00
96581.00
105466.00
102946.00
86753.00
96127.00
116611.00
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68459.00
109427.00
96242.00
111020.00
50201.00
130076.00
104181.00

The highest value, $147,855, corresponds to the original file of price dath\iést value

is $50,201. The Monte Carbmalysis can be used to estimate the likely net profit with a
specified degree of confidence given the variety of results. A confidence level of 95% is
typical, which means there would be a 5k&ce of the net profit being lower than the
estimated value. To obtain the value of net profit at 95% confidence, the list above is sorted
from highest to lowest, and the value 95% of the way down the list is selected. Since there
are 20 items in the listhe 19th item in the sorted list is selected, which would be a net profit
of $68,459; i.e., the second lowest value in the list.

This result can be interpreted as follows: if the randomization of the price data is
representative of the kind of randonffeliences expected in the market, then 95% of the
time, the net profit can be expected to be at least $68,459.

Builder applies the same approach to all performance metrics tracked by the program. If the
metric is one where a lower value is better, suama@asmum drawdown, the value is
selected 95% of the way up the list.

In summary, stress tests measure how robust a trading strategy is, which is an indication of
whether or not the strategy is oviér The stress test results are anadyasing Monte Carlo
analysis, which makes it possible to quantify the results and provides an estimate of
performance that is generally more conservative (i.e., less favorable) than thedtack

results based on theiginal data.

It's also possible to apply stress tesim@uilder as part of the strategy development
process. Instead of using the performance obtained fromtbatikg the strategies on the
original data, the Monte Carlesults at 95% confidence from the stress tests can be used
when evolving the strategies. The top strategies in the population will be the ones with the
best Monte Carlo results, which will tend to drive the population towards robust sigategi
The downside is that if each Monte Carlo analysis is based on N simulations, the build
process will take N times as long using this approach.

Along with outof-sample testing and other methods discussed in this guide, stress testing
provides another tool to help identify robust trading strategies and avoidittiner. If

applied as part of the strategy building and/or evaluation process, stress testing may help
weed out strategies that are overly senstiivehanges in the trading environment, which
could help avoid losses and increase the likelihood of success.

Out-of-Sample Performance

Genetic Programming (GP) is a type of optimization, similar to but generalized and more
complex than the simple strateimput optimization that most systematic traders are

probably familiar with. When a strategy is developed based on GP, the optimization process
fits the strategy to the data used to develop it. The question is whether the strategy will
perform well on dat not used in the development, such as intieed trading. Data not used

in the development is referred to as-ofisample data. Clearly, we want good performance



on outof-sample data. This section discusses the factors that affeat-sainple
performance and what can be done to improve it.

Poor outof-sample performance can be due to several factors. In a program like Builder,

which uses a sophisticated search process to find the best strategies, the results are biased by
the fact that the searchqmess selects the best results out of all strategies generated. This
introduces the soalleddata miningbias Builder includes a suitable test of statistical

significance to detect this and determine if thiategies are in fact unduly biased in this

way. If they are, a strategy that appears to generate good results may be benefitting mostly
from good luck (technically, from random, sampling exrarhich suggests that it won't be

likely to hold up well oubf-sample. This test was discussed in Evaluation Options in the

Build Settings chapter.

Another factor that can degrade -@fitsample performance @erfitting, which refers in

this case to the problem of optirinig a strategy so that it fits the trainidgta well but

doesn't generalize well to the eaftsample segment. Any part of the data that can be traded
profitably can be considered thiginal while everything else can bertsiderechoise Over
fitting is fitting the noise, rather than the signal.

There are two general approaches to dealing with-fittiag. One approach is to detect
overfitting afterthe-fact and discard any strategtbsit are ovefit. The other is to take

steps to avoid developing ovfit strategies in the first place. The previous section discussed
using stress testing to avoid osMéting by building based on the Monte Carlo results of
stress tding. It was also discussed how stress testing can be usethaffact to assess
strategies for ovefitting.

Another approach to avoid ovétting is provided via the Build Failure Rules and Build
Termination Options on the GRetiings window of the Build menu. Typically, optimization

is performed over one segment of data, called the tragringsample segment, and tested

on a separate segment of data, called the validation -@f-@aimple segment. A third

seggment can also be added. In this case, the training segment comprises the data used to build
the strategies. The second segment, known as the test sgigrusetl to monitor the build

process and minimize owitting. Any remaining @ta can be used for validation; that is,
out-of-sample testing.

The Build Failure Rules and Build Termination Options help avoid-6itarg by allowing

you to define rules that stop or reset the build process when the resuléstest ttegment

start to decline. If the performance on the trairsegment continues to improve as the build
process progresses, but the results on the test segment start to level off or decline, it suggests
that thestrategies are being ov#t. In other words, they're fitting the data used to develop

them better but are not generalizing well to other (i.e., test) data. These rules can be used to
detect this situation and either reset the build oniteate it.

Another way to avoid ovelitting is to guide the build process towards better quality

strategies by targeting metrics related to diting and general strategy qualit9ne factor

is the secaled number of degreesf-freedom The number of degreed-freedom, which is

equal to the number of trades minus the number of rules and conditions of the sisategy,
related tahow tightly the strategy fits the data. Provided inputs are added for eachetar

in the strategy, the number of strategy inputs can be used as a proxy for the number of rules
and conditions. For example, if a strategy has 100 trades and 10 inputs, it has 90afegrees
freedom. The more degree&freedom, the less likely it ihat the strategy will be ovit

to the market and the more likely it is that it will have goodaftgample performance.
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The number of degreeax-freedom can be increased during the build process by adding
requirements for the numbef trades and/or the strategy complexity. All other things being
equal, adding a build condition for the number of trades will result in strategies with more
trades and therefore more degreééreedom. Likewise, adding a build condition for the
complexity metric will result in strategies with fewer inputs, which will also increase the
number of degreegf-freedom.

The degreesf-freedom can alsbe targeted indirectly via thadhificance metric (not to be

confused with the statistical significance teéisicussed above). The Significance metric is

based on the Studentés t ttestistbasadpmptheinemberbfo t he aver
degreesof-freedom but is a more complete measure of strategy qtfaditythe number of

degreesof-freedom alone. One way, then, to reduce the likelihood offittieg is to use

the significance metric to generate strategies that have a high Significance, such as greater

than 95%.

Another measure of strategy qualigyconsistent results across different periods. One way to
measure this is with the correlation coefficient of the equity curve, which measures how
closely the equity curve approximates a straight line. If the equity curve isghstiaé, it

implies that the performance is uniform over all segments of the data. Obviously, this is
desirable if the goal is to achieve good performance over as many different types of market
conditions as possible. The correlation coefficient for thetegies generated by Builder can

be increased by adding this metric as a condition and requiring a high value, such as 0.95.

Another factor affecting strategy qualig/the variety of market conditions in the training

segment. Generally speaking, itbés better to optir
market conditions, such as up trending and down trending markets, periods of consolidation,

high and low volatility, etc. The more variety in the tragsegment, the more likely it is

that the strategy will perform well on other data, includingatsample data and in real

time trading. While this doesn't necessarily relate to-fittang -- you could still fit the noise

in each of the different market conditionsa strategy that is trained on a wide variety of

market conditions and is not oviir has a better chance of generalizing well to new data

than a strategy that was trained on only on@&etarket conditions.

Unfortunately, there will be cases where even with good performance metrics, a wide variety
of market conditions in the trainirgegment, and no evidence of o¥i¢ing, the outof-

sample perfanance will be poor. This can happen for several reasons. First, the strategy
might beundekfit. While overfitting is probably more common, it's possible that the

strategy might not be complex enough to capture the underlying markenidgna his

would usually show up as poor performance in the training segment, which would result in
rejected strategies. However, there may be cases where the market dynamics extend into the
outof-sample segment and are not captured by the trainingAfatmalogy would be fitting

a straight line to a scatter plot that appears to be linear based on the first half of the data but
can be seen to be curving upward when all the data are seen together. Secondly, the market
dynamics on which the strategy logsgcbased (i.e., the signahay have changed in the eut
of-sample segment enough to negatively impact performance. This is sometimes due to a
fundamental change in the market, such as the switch fromlfbs®d to electronic trading.
Howeve, more subtle changes, often related to the trading patterns of market participants,
are also possible, particularly for shorterm trading.

If this appears to be the problem, the solution may be as simple as rebuilding the strategy
with new trading lgic. Another possible solution is to-optimize the strategy inputs

without rebuilding the strategy, including the most recent data in the optimization. Then test
the new strategy inputs eaf-sample by tracking the performance in réiade. In most

case, a strategy that has a large number of trades, a high significance value and good



performance on the trainirgegment will continue to perform well for some period of time
postoptimization. The next question is how long it will continagerform before requiring
re-optimization or rebuilding. This issue is discusbetbwin the section PodBuild Testing
and Optimization

Build Time

The GP algorithm is very computationally intensiViéere are several factors that can affect

the timeit takes to buildand evaluata strategy:

1 Length of the price datile. A file of 10 years of daily data for the EURUSD currency
is about 138Kk in size. One year of 5 min data for thmili S&P is ten times as large.

The build timeis proportional to the file size, so a file that is 10 times as large will
generally take about 10 times as long to process.

1 Population size and number of generatidifsese parameters determine how many
strategy simulations are performédne simulation is performed for each member of the
populationfor each generation.

1 Tree depth. This setting determines in part the complexitige entry conditions for the
strategies. Strategies that are more cemphke longer to evaluate.

1 Long/short symmetryif the short side is the mirror image of the long side, Builder can
save time both in building the strategy and evaluating it. Strategies in which the long and
short sides are ddrent are more complex and take longer to build.

1 Number of trades. Strategies with a large number of trades take longer to evaluate. One
factor that can result in an unusually large number of trades is not specifying adequate
trading costs. With zero omsll trading costs, a large number of very stierin trades
with very small or even zero profit/loss values will negatively impact the fithess. For
example, with zero trading costs, a top strategy could have thousands of trades that enter
and exit athe same price, resulting in zero profit/loss with no impact on the strategy's
fitness. To avoid this, always specify a reasonable value for the trading costs and/or
select theoption to use the bid/ask spread to determine fills on the Evaluation menu

1 Hardware and software considerations. Obviously the build process will run faster on a
faster processoi.he build algorithm is a parallel processing algorithm that takes
advantage of muktore processordhe more coresthelbet.1 t 6 s al so t he case t he
multiple programs are running together on the same computer at the same time as
Builder, fewer processor cycles will be available for Builder, and the build process will
take longer.

Depending on these factors, the buildgess may take anywhere from several minutes to
several hours or longdf.the build process seems to be taking too long, it can be cancelled
and restarted at a later time. To restart the build process later, make sure to save the current
results beforexating the program by selecting SaReojectfrom the File menu. Upon

opening the fileuncheckthe Reset on Buildox (GP Settings, Build menuThis will

instruct the program to initialize the populatigsing the saved strategiiesm the prior
session. Builder saves the top number of strategies spenifidte GP Settings windowo
restart the build process exactlyavh you left offthe number of saved strategies should be
setto the population size prido the initial build. That way, Builder will save the entire
population for the last completed generation. Note that at least one generation must be
completed for the results to be saved.

Post -Build Testing and Optimization

As discussed above, geneticgro a mmi ng ( GP) i s an optimization pro
important to perform validation (owtf-sample) testing on any strategy generated by the

program that you intend to trade. If the Build Failure Rules and Build Termination Options

are not used, thedesegmentvill be outof-sample, and Builder will perform the eot-
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sample testing calculations automatically. All you need to do is decide how much data to use
for trainingand how much to use for the test segmAastmentioned elsewhere, a good ratio

of training to test data is often between three and five to one. For example, setting the slider
control on the Build/Eval Process window to 80% training is often reasonable.

If either the Build Failure Rules or BuilBermination Options are used, the test segmaht

not be ouf-sample. In this case, additional data should be set aside for validation testing. If
this extra data is part of the price data file, it will be shown on the Buildrealess

window as "Reserved". To perform a validation &#gr building, use the Date Range

controls to include this reserved data. Then click the Evaluate button on the Evaluation menu
to evaluate the strategy. The results witlude the reserved/validation data. Review the

results to confirm that the strategy's performance held up on the new data.

Keep in mind that the most unbiased form of-ofisample testing is redime tracking, in

which you follow the strategy for sonperiod of time following the optimization and record
the performance as new price data are generated in real time. This could either be done in
Builder by loading new price data, or you could track the strategy directly in the trading
platform

Another approach that some traders may prefer is to load a different price series into Builder
and test the strategy on that file. This can easily be done by adding another market to the

table on the Build/Eval Process window. After addimg hew market, select the strategy to
evaluate and select Evaluate from the Evaluation menu. For example, you might want to

build a strategy for wheat futures then test it on corn futures. Similarly, you could build a
strategy on the SPY ETF then test stietegy on various largeap stocks. Keep in mind,

however, that this approach is more demanding of your strategy and may not always produce
acceptable results. The suggestions in the previous section can be used to help generate more
robust strategies #t may have a greater likelihood of performing well on multiple markets.

In addition to oubf-sample testing, the strategies generated by Builder can be optimized in
the traditional way; i.e., parameter optimization. As noted above, an input has bedriaadd
each parameter in the strategy. These inputs are assigned values during the GP process and
are modified by the mutation operator, but in some cases, further improvement may result
from optimizing these inputs separately. This can be done in TraieStsing the buikin

genetic optimizer of TS 8.5 or later. To set the range for each input, refer to the settings in
the Parameter Ranges window on the Build menu in Builder. For example, if an input
represents a multiple of the amge true range, you can use the range of values under ATR
Multiple in the Parameter Ranges window. Likewise, if an input is al@ak length for a

price pattern, you can use the range of values under Lookback, Price Patterns. As with GP,
any results gesrated from optimizing the strategy inputs should be testedfeadample.

The other important issue regarding postld testing and optimization is monitoring the
strategy during regime trading and r@ptimizing or rebuilding if necessary. As disceds

in the section on owf-sample performance, market dynamics can change in such a way that
the strategy logic may no longer work. This will tend to happen more frequently for
strategies that are optimized over shorter time periods. However, perforozamsgrt to

decline at any time for any strategy, regardless of its-bestled performance or how long it

has been used successfully in real time trading. This is simply one of the risks of trading.

To address this risk, the performance can be monitmredthe most recent trade history and
compared to the lonterm average performance of the strategy. This approach is sometimes
referred to astatistical process contrplvhich is a method used in manufacturing to make
sure the manufacturing processtsy/swithin prescribed error limits. In the context of

trading, you might, for example, calculate the percentage of winning trades for the most
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recent 30 trades and compare this to the percentage for the entire trade history. If the
percentage for the mostcent period deviates from the letegm average by more than two

or three standard deviations, the strategy can be rebuilioptireized. Any performance

metric could be used for this calculation, including the average trade, profit factor, and so on.

If a strategy starts to show declining performance, it might be possiblepiingize the
inputs in TradeStation at her t han rebuil ding in Builder. I f t
can always be built in Builder

Common Questi ons

I n some cases, the results displayed by Builder i
results | get when | run the strategy inmy trading platform . What's wrong?

There are several possible explanations. One possibility ishéhdbte ranges of the price

series are different between Builder dhd trading platformlt's also important to set the

"Maximum number of bars study will reference" in TradeStatformat Strategies,

Propeties for All) to the MaxBarsBackalue listed in théuild Resultstable.In

MultiCharts the value is entered under Format Signal, Properties ("Maximum number of

bars study will reference"Y.his will insure that th calculations start on the correct betnis

is not necessary in AmiBroksince the code itself contains the MaxBarsBack setting.

MetaTrader automatically starts the indicator calculations so that the first bar of trading is on
the first day you specify. This means you don't need to enter a "max bars back" value.
However, it also makes it difficult to align the starting date in Builder with that of
MetaTrader. Sometimes, the bar on which the calculations start can make a substantial
difference. For example, if trading starts two bars earlier in MetaTrader than in Builder and
each trade lasts exactly five bars, each trade could be starting and ending two bars earlier in
MetaTrader, which could significantly affect the results.

Trading cats can also be a factoroté that Builder deducts the trading costs once per trade,
whereas TradeStatiateducts costs once "per side". For example, if your trading costs are
set to $25 in Builder, they should be set to $12.50 inld@®sation.

If you'rere-using a strategy name in the strategy editoplgting the strategy code over the
code for an existing strategy, it will be necessary to reset the input values before running the
backtest Otherwise, the tradmplatformmay be using the prior strategy's input values with
the new strategyn TradeStationdelete the strategy from the chart andhsert it to reset

the input values. In MetaTraderrset the inputaluesby clicking the Expert properties

button on the Tester window and clicking the Reset button on the Inputs taimiBroker,

click the Parameters icon on the Analysis window and click "Reset all".

MetaTrader 4pplies a minimum price distance to determine if an order can be placed. If a
pending order (stop or limit) is too close to the market at the time it's placed, the order will

be rejected. This is based on the idea that there won't be sufficient tinaedéchd order

before the market moves through the order price. Builder doesn't reject such orders, which
can sometimes cause a discrepancy in {esting between Builder and MetaTrader 4.

Another source of difference in MetaTrader involves the accuroaldistribution indicator.

The values of this indicator depend on the bar on which the calculations start. In MetaTrader,
while you can specify the starting and ending dates for the strategy, the indicators are
evaluated starting at the beginning of thaiable data. This means that the
accumulation/distribution values may be very different in MetaTrader than in Builder.























































































