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Software License Agreement

These license terms are an agreement legtwelaptrade Software and ydtlease 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 ¢¢hens accompany those itertfsso, those terms apply.

BY CLICKING ON THE "I AGREE" BUTTON WHERE INDICATED, OR BY COPYING, INSTALLING OR OTHERWISE
USING THE SOFWARE, YOU ACCEPT THESE TERMSF YOU DO NOT AGREE TO THE TERMS OF THIS
AGREEMENT, DO NOT INSTALL OR USE THE PROGRAM AND DESTR ALL 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, pilavide
for your use only. A "single user" license permits the use of the software on no more than one device at a timgseX"'two
license permits the software to be run on two devices at the same time, and so on.
SCOPE OF LICENSEThe software is licesed, not sldl. 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 aggementYou 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 allowedibgdgphw, 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 softwaMou may use these copies only to reinstall the software.
EXPORT RESTRICTIONSThe ®ftware is subject to United Statexport laws and regulatioriéou 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.
SUPPORTSERVICES.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 andmarpservices.
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 gfrlaviples.The laws 6the state
where you live govern all other claims, including claims under state consumer protection laws, unfair competition
laws, and in tort.
b. Outsicke 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 undethe laws of your country if the laws of your country do not permit it to do so.
DISCLAIMER OF WARRANTY.THESOF TWARE | S L |-CEY®WBBARATHERISK OF USING IT.
ADAPTRADE SOFTWARE GIVES NO EXPRESS WARRANTE 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 THERMOUNT 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 conditionliaildtt, negligence, or other tort to
the extent permitted by applicable law.
It also applies even if Adaptrade Software knew or should have known abquidsibility of the damageBhe above
limitation or exclusion may not apply to you because ymumtry may not allow the exclusion or limitation of incidental,
consequential or other damages.
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Chapterl

Introduction

Overview

Adaptrade Builder is atandalone Windowg programthatautomatically generasgrading
strategies foseveral popular trading platforms, includifgadeStationMultiCharts
NinjaTrader7, MetaTrader 4and AmiBrokerBuilder synthesizes unique combinations of
trading indicators, trading rules, price patterns, entry and exit order types, and other use
selectable options and generates the corresponding strategy code. The program can generate
an almost unlimited variety of trading strategies, including breakout,-fodlogving, stop
andreverse, endf-day, day trading, and others. Builder can alscegatie neural network
based strategies in which the elements of the network are chosenatically All strategies

created by Builder are designed around the user's specified performance requirements and

goals and can be as simpleascomplex as desired.

In effect, Builder automates the traditional, manual approach to strategy develapment
whichthe trader selects elementsadfading strategy based @mior experience combined
with knowledge of technical indicatqrentry and exit order typeand strategy desigim the

traditionalmethod a strategy i s

based

on

a

mar ket

market works. A viable trading strategy is typically developed through a longitrikdrror
process involvinghumerousterations, revisionsgndtestinguntil acceptable results are

achieved
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Builder performs each step of thisocess automaticallithe prograngenerates aimitial

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

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

The program builds the strategies over the traioing -sampf® dat a segment and test
each one over the temnd validatior(fi o -oftsampl®) segmentsEach candidate strategy is

essentially a hypothesis that is either supported or refuted by tod-sainple testingn

addition, Builder includes a unique test of statistical significance that itathezccount the

build process to test whether each member of the population overcomeséiledaata

mining bias

The premise behind Builder is that developing a trading strategy is essentially a prbblem o

statistical inference The price data can be thoamdht of as a c
inod.seThe signal is the tradable part of the dat a
context, he 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 change over time. A successfukglyds therefore one that fits the

stationary elements of the market signal veitbuitable number afegreesof-freedomto

avoidboth undeffitting and overfitting. Out-of-sample testingnd the statistical

significance test afe build process amgsed to verify these requirements.

Builder isdesigned to generastrategies for almost any market atide frame, frontick
datato monthly bars, for stocks, futurderex ETFs and otler marketsThe 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, wich can becopied tothe trading platfornfor subsequent 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 entry rulée 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 several optional pesgizingmethods to
include in the strategy code; building using stress testing/Monte Carlo anekdisling
specific indicatorsentry rules, and exit rules from the build process; and specigirigus
aspets of thegenetic programmingrocess as well as othigratures to be included or
excluded fronthe generated strategies.

Builder can also be used as a stalahe 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 next bar. Used in cpumction 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 #echnique called genetic programmifGP),* which belongs to a class of

machine learning algorithnealled evolutionanalgorithms. Evolutionary algorithms and GP

in particularwere developed by researchers in artificial intelligamesed on the biological

concepts of reproduction and evolution. A GP algorifhmv o | ve s o ofitragingpul at i on
strategies from an initial population of randomly generated memiidersbers of the



tbelThefifithessmembers ar

population compete againsteachothea s e d o n
to produce a new member of

selected as fAparentso
(less fit) member.

Two parents are combined using a technique called crossdvieh mimics genetic

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

are produced via mutatipin which one member of the population is selected to be modified

by randomly changing parts of its genome.

Over successive generatiosfsreproduction, the overall fithes$ the populatioriends to

increase. The process is stopped after some number of generations or when the fitness stops
increasing. The solution is generally taken adittesst member of the resulting populatjon
although any member of the final population may be selected

The initial GP populatiomight have as few as 50 members or as many as 1000 or more. A
typical build process might progress oesrywhere from 10 to 100 generati@rsmore.
Thenumber of strategies constructed and evaluated during the build process is 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 performance goals. The GP process does the rest. This approach has
several significant benefits, including:

1 The universe of possibltrading rules and strategy logic is much larger than the universe
of performance results. Therefore, it's easier to specify the desired results and let the
computer find the rules and logic than to specify the rules and logic and hope to get the
desiredresults

1 The GP proceseduces the need for knowledge of technical indicatndsstrategy
design.The GP algorithm selectieindividual trading rulesindicators, anather
elements of the stratedgr you.

1 The rule costruction process allows for considerable complexity, including nonlinear
trading rules.

9 The GPprocess eliminates thmost labor intensive and tedious elements of the
traditional strategylevelopmenprocess; namelygoming up with a new trading idea,
programming it,verifying 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 have developed biases for or against
specific indicator&ndor trading logi¢ GP is guided only by what works.

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

1 The GP process t&h produces results that arat only unique buhonobvious. In
many cases, thesédden gemsvould be nearly impossible to find any other way.

1 By automating the build process, the time required to develop a viable strategy can be
reducedrom weeks or ranthsto afew daysin somecases, depending on the length of
the input price datéile and other build settings.

Genetic programming has been successfully used in a variety of fields, includingasignal
image processa process control, bioinformatics, data modeling, programming code
generation, computer games, and economic modedaey for example Poli et AAn
overview of using GP in finance is provided by CR&vlin* wasone of the firsto explain
how to useGP for optimizing combinatiesof rules for a trading strategy.



Various academic studies legtemonstratethe benefitsof GPin trading. For example,
Karjalainer found that price pattern trading rules evolved using GP for S&P 500 futures
provided an adantage over bugndhold returns in oubf-sampletesting.Similarly, Potvin

et al® found that rules generated through a GP process for individual stocks outperformed
buy-andhold in outof-sample testing during falling and sidewaarkets Kaucic’

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

sample testing.

Until recently, most applations of genetic mgrammingto tradingstrategy generatiohave
been academistudies based on limited rule sets, overly simple entry andbgidf and
customwritten code making the resultansuitablefor 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 Buildewasdesigredto make GP simple to use for any tradedividual or
professionglwho hasa basic understanding sfrategytrading ands familiar with one of
thesupported tradinglatformns.
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2. R. Poli, W. B. Langdon, and N. F. McPhee. Adiguide to genetic programming
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4. A. Colin. Genetic algorithms for financial modeling, Trading on the Edge. 1994, Pages
165168. John Wiley & Sons, Inc. New York.

5. Risto KarjalainenEvolving technical trading tes for S&P 500 futures, Advanced
Trading Rules, 2002, Pages 3366. Elsevier Science, Oxford, UK.
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Build Algorithm

The build algorithm used iAdaptrade Builder ifllustratedbelow. The grayshaded boxes
represent the input data, which includes the price data for the safleterestthe
indicatorsand order types in ¢hsecalledbuild set and the options and performance criteria
(build goal$ selected by the user.

The algorithm starts with the Strategy Generation step. An initial populaftipading
strategis is randomly developed from the available technical indicatodsule types in the
build set Any options that the user has selected, such as exiting all positionsaitcany]



are applied at this point. Each segy 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 anawak the two
performance metricand weight each one equally. The fithess would then be the average of
the net profit and drawdown.

To generate new members of the populatinambers of the current poputatiare selected

at random, and the fitter ones are chosen as parents for crosadvantation. A less fit

member is selected at random to be replaced by the new member. The process is repeated
until as many new members have been createtiere 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 selectehe of the build failure rulesheresults 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 the popalagaeinitialized and

the generation count to be e¢$o zero. After the specified number of generations has been
successfully completear the build termination conditions have been, et strategies
("Final Strategies"areevaluated on the validatimegment and the resuliselisted in the

Build Resultstablein order of fithess

Entryand ExilConditions

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



and

ar =
< == SlowD Fastk

_—\ /TN | |

Highest Average AbsValue - 14 5
C 20 H 23 Momentum H L
L 30 1]

Figurel.3. Entry condtion example showing tree structuré¢(Highest(C, 20) < Average(H, 23) or
AbsValue(Momentum(L, 30)) >= H[6l) and SlowD(14) > FastK(5))

The tree structurenables the generation of entry and exit conditions with considerable
conplexity. Each node in the tree has between zero and three inputs, each of which leads to
further branching. The tree is constructed recursively starting at the top with a logical

operator (and, or, >, <, etc.) and proceeding to technical indicator fusigtioces, and

constants, such as indicator lengths. Each branch is terminated with a node that has no inputs.
Available indicatorsn Builder are listed in Table 1, below. These are described in detail in

the appendix.

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

when the MetaTrader 4 code type has betttal, the resulting code will be invalid and

will not compile in MetaTrader. Also, some indicators generate different valugfarent
platforms, and Builder has been designed to duplicate these differences depending on the
selected code typé&or this reason, a strategy may produce differestiltsif evaluated

under a differentode type thamwas selected for building the strategy

The EasyLanguage code corresponding to the tree structure shownlirBksdisted below.

VarL1 = Highest(COR

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

VarL6 = VarlLéL,

VarL7 =SlowD(14)

VarL8 FastK(5)

CondL1 = VarlL1 < VarlL2;
CondL2 = VarL4 >= VarlL6;
CondL3 = GulL1 or CondL2;
CondL4 = VarL7 > VarlL8
EntCondL =d&hdL3 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

starting with A>0 (i

the other parent. For example, the sebton the right of Figl.3 ,

SlowD(14) > FastK(5)), might be replaced with a different subtree from another member of
the populationEach crossover operation produces two trewsas the subtrees from the

parents are exchanged.

There are six different mutation operators: point mutation, subtree mutation, subtree
simplification, subtree complication, subtree grow, and subtree prune. Point mutation

changes individual
with ALowesto so that

nodes
t he

i nnode might dereplaxed For
subtree

replaces a subtree with a new, randomly generated one. Subtree simplification replaces a
subtree with a similar one that has fewer nodes. 8ellstomplication replaces a subtree with
a similar one that has more nodes. Subtree grow adds a new subtree to the existing tree, and

subtree prune removes a subtree from the tree.

Table 1 Available Indicators in Builder

Simple moving average

Exponentiaimoving 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)

Commodity channel index (CCl)
Directional indicator (DI+/Dd)
Directional movement index (DMH?
Average directional index(ADX)
True range (TR)

Average true range (ATR)
Standard deviation

Bollinger band

Keltner channéi?

Momentum Lowest
Rate of change @C)* Highest
Fast K stochastic® Volume

Fast D stochastic
Slow D stochastic

Accumulation/distribution
Chaiken oscillatdr

Relative strength indicator (RSI) Crosses abovediow!

Inverse Fisher RSI Price patterns (O, H, L, C, O[N], etc.)
Inverse Fisherycle Day of week

Adaptive nverse Fisher RSI Time of day

Adaptive inverse Fisherycle

Absolute value

lIndicator not available for MetaTradércode

2Indicator not available for AmiBrokerode.

An entry or exit condition is evolved separately lforg and short trades unless the user

selects fiLong onlyo,

fiShort

onlyodo, or

statement; it evaluates to either true or false. A value of true means the condition is satisfied
for that market side (long ohert), 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 be placed. 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, Builder appliesdyotiacticandsemantic
rules when building the conditis. Syntactic rulesnsure that each node containing a
function satisfies the input requirements for the function. For example, the Momentum
function requires a price as the first input and a length as the second input. Senestic rul

Average(H,

mp
23

|
)

ALong/ Shor't



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 functions return a price.
However, it would not be meaningful to compare¢hasing 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 the semantic rules, indicators that return a price or vebasedvalue 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. For example, Builder can produce conditions that include statesetisas
Average(Highest(XAverage(C, N1), N2), N3). This is called indicator nesting. Currently,
nested indicators are not available for MetaTrad&/Here availablenesting can be turned
off in order to reduce strategy complexityngsan option on the Stratef¢ipgic window

Order Types

Entry Orders
The following types oéntry ordersare available in Builder:

Enter at Market
Enter on Stop ($)
Enter on Stop (%)
Enter on Stop (Price)
Enter at Limit ($)
Enter at Limit (%)
Enter at Limit (Price)

=4 =4 =8 =8 -8 -84

Entry orders are placed 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 magtep orders are intended to be placed
above the market for a long entry and below the market $bort entry. Limit orders are

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

entry.

The dollarbased stop and limentries ($) use a fixesize deviation from the current bar's

close based on a currency value (e.g., dollars for accounts denominated in ddiEssze

of the stop or limit value chosen by the program during building is based on the "Fixed Entry
Size Stops/Limits" parameter range entered on the Parameter Ranges wWiod@xample,

if the dollar range is from 100 to 750, the program may select any value within that range
during the build process. The selected value is divided by the point valie feyrhboto

obtain the number of pointBor example, a stop value of $500 means the entry price is
calculated to be $500 from the current bar's cfieshare/contracFor the Emini S&P

futures, for example, this means the entry stop would be 10spdiotve the close for a long
trade because each point is worth $50 for thmifi.

Percentagdased stop and limit entries (%) are set at a percentage of the current bar's close
above (below) the current bar's close for a long (short) trade. For exa@mipdeclose is 25,

a 5%limit entry would be placed 1.25 pointeelowthe closefor a long trade. The

percentage value is chosen from the "Percentage Entry Size, Stops/Limits" parameter range
on the Parameter Ranges window.

Pricebased ®p and limit efry pricesin Builder are calculated as follows

Entry Price = PriceValue +/ - Fr * PriceDiff



where:
PriceValue is one of: price, price[N], Highest(price, N), Lowest(price, N),
Average(pice, N), XAverage(price, N), WAverage(price, N), TriAverage(price, N)
ZLTrend(price, N), or DayPrice
price is one of: O, H, L, or C;
price[N] is the price N bars ago;
DayPrice 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, PriceValuePriceVale, or
AbsValue(Pric¥alue; i PriceValue).

The listed functions, such as OpenD(0) and Highest(price, N), are shown as written in
TradeStatioh s E a s y LPace\(plue Fr,ePriceDiff, and the associated function
parameters are chexs by Builder during the build proce3heN's are chosen from the
"Lookback" ranges (Indicators, Price Patterns) entered on the Parameter Ranges window. Fr
is selected from th&Price Difference Multiple, Entries" rangmtered on the Parameter

Ranges widow.

The followingareexample of long stop entryprices
EntryPrice = Average(C, 10) + 3.5 * AbsValue(CI[5] T H[14])
EntryPrice = H + 2.1 * AbsValue (Average(C,20) i Lowest(H, 15))

Thesecould also beshort limit entriessince short limit entries aralso above the market and
therefore use a A+0 sign to .add the price differe

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

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

The following are examples of each type of entry order:

Enter a Market: buy next bar at market (i.e., buy next bar at the open of the next bar).

Enter on Stop ($)ouy next bar at close + 5 stop (i.e., buy 5 points above this bar's

close)

1 Enter on Stop (%)sellshortnext bar at close * (10.02) stop (i.e., skshort2% below
this bar's close)

1 Enter on Stop (Pricepuy next bar at Average(C, 18) + 1.3 * TrueRange stop (i.e., buy
at the 18bar average close plus 1.3 times the bar's true range)

1 Enter at Limit ($) buy next bar at closel0 limit (i.e., buyl0 points below this bar's
close)

1 Enter at Limit (%) sellshortnext bar at close * (1 + 0.035) limit (i.e., seflort3.5%
above this bar's close)

1 Enter at Limit (Price)buy next bar at L Average(H- L, 10) limit (i.e., buy at the low

minus the 0-bar average higlow range)

f
f
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The following types oéxit orders are available in Builder:

Exit at Target (3$)

Exit at Target (%)

Exit at Target (Price)
Trailing Stop($ 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 =8 =888 _-0_0_0_4_4_°9_-4._-49:-°

Target Exits

The three target exits use limit orders to exit the tradgoece that represents a profit for

the trade. The ffst taget 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 or contract
For example, a target size of $500 means the target price is calculdtatl ifthe target is

hit, the profit will be $500 per share or contract before trading costs. Forrthei &P

futures, for example, this means the stop size would be 10 points above the entry price for a
long trade because each point is worth $50 ferBimini. 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 the entry for a short tra@iee size of the target chosen by the
program during buildingsi based on the "FixebargetSize" parameter range entered on the
Parameter Ranges window

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

a long (short) trade~or example, if the entry price is 25, a ¥rgetwould be placed 1.25
pointsabovethe entry for a long trade. The percentage value is chosen from the "Percentage
TargetSize" parameter range on tRarameter Ranges window

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

ExitP rice=  EntryPrice +/ - Fr * PriceDiff

whereEntryPrice  is the entry price for the trade, aRd andPriceDiff are as defined
abovefor entry ordersFor exits, Fr is selcted by the program from the "Price Difference
Multiple, Exits" range on Parameter Ranges.

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 ming sign were changed to a plus sign, this could be the exit price for a
long target exit
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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 thizig stops in Builder: ones with fixed

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 SizeExits' parameter range entered on Berameter Ranges windofor
ATR-based floors, the multiple of the ATR is selected from tréce DifferenceMultiple,

Exits' range orParameter Range®nce the threshold has been reached, the trailing stop is
placed sdhat a percentage of the open profit is locked in. The stop remains 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 oftgctive (also known as money management)
stops. The fixeesize 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 pricecalculated so that if the stop is hit, the loss will be $500 per
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 shares, a $2 stop would 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 winddiWixed Stop SizeEXxits').

Percentage (Yprotective stops are set at a percentage of the entry price below the entry
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 addegThe
percentage value is chosen from the "Percentage StopESirs settingon theParameter

Ranges window

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

the only difference is that the sign is eesed preceding the PriceDiff portion of the

ExitPrice equation presented above. For example, the equation presented above to illustrate a
short target exit alternativetyould be a long protective stop

Exiting After N Bars

The AExit Af trdemcaubks tBeatnade (o et atithe open of the next bar when
the number of 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" its work similarly. With the "Exit After N Bars Profit" exit, the trade is exited at the
open of the next bar if the number of dsince entry is greater than or equal tamdlthe

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

Likewise, with the "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 taiithe close of the bar is
less (geater) than the entry price for a long (short) trade; i.e., if the trade is unprofitable
before costs. Normally, N is selected from tE&it-After Number of Barssettingonthe
Parameter Ranges windottowever, for intraday strategies for which the-efdlay exit

has been selected, Nlisiited tothe number of bars in the trading session.

Other Types ofMarket Exits

The AEXxTiitmeAdf teexrit causes the trade to exit
of the current bar is greater than or egoadn input time chosen by Buildétor example,

the exit order might read #fl f Ndtethatthis>= 1030

at t

t hen

he

S
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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, the exit time
would be shown as 11:00.

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

The fmhofiDtay 0 causes the trade to exit at the close of the last bar of the current
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 bRor TradeStatio and MultiChartshis exit type is

primarily for backtesting purposes. To achieve evfelay exits in reatime trading on

intraday datain TradeStatiorand MultiCharts the optional timébased exit on the Strategy

Logic windowshould be usedhis exit typas not avalable for MetaTrade#d 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 inteconnected neuroné. neural networks established bijtting it to a given set

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

used in the fitting process. A successful neural netigookie that generalizes well to new

input data.

A neural networks 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
usng a set of weights that connect the nodes to produce the oliyeuveights 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

Figurel.4. A neurd network with a single output and one hidden layer
The outpufrom the networks definedby the folowing equations
Hi=tanh(Wi*l1+Wor * 12+  é f*low
Ho=tanh(Wz*l1+ W *12+ é I Ww
é
Hn=tanh(Wm* 1+ Wom* 12+ €& h* v

OUtpUt: tanh(Nnmﬂ* Hi+Wime2*Ho+ € Wnmsm * H m)

t

o

e X
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Thel; represent thenputs.In the contexbf trading, hese could be anything that might have
some predictive value for trading, sumh momentum, stochastics, ADX, moving averages,
etc. The H represent the hidden noddse weights argiven by thewy, and the output value
by Output.The hyperbolic tangent function, tanh, returns a valuedrrahge-1 to +1, so the
outputwill lie in this range. The inputs are typically scaledhs they also lie betweet

and +1

Trainingthe network to determine the weight valirolves iterating on the weights using
known inputoutput dataThe technique traditionally used to adjust theghts in an
iterative manner is called bagkopagationalthoughany 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 egdinditionsusing the same processes of crossover and
mutation used to evolve the entry and exit conditidiee output of the networdlows 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. Ths condition is in addition to any existing entry conditions (see Trading 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 gntr

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 maxi values of each input over
the most recent NNLookBack bars are used to s=dbinput 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 netwpBuilder also evolves the number of nodes
in the hidden layer and the weight values. The initial number of inputs is-aaleetable

option, along with the maximum number of nodes in the hidden layer. The number of inputs

may change from strategy toategy over successive generations asripets from 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 hiddemn, Iprovided nis at least
one If there is no hidden layer (i.e., masrg, 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 thetwork inputs, such as the lebkck length of a
moving average.

Toinclude a neural networlsimply check the option on tideural Network windovand
select the available settings, such as the initial number of inputs and timumesumber of
hidden nodes. To develop strategies in which the neural 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 foshrown below in pseudo
code*

l nput s: N1, N2, N3, ¢é

LongEntryCondition = ¢
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Short EntryCondition = ¢
Longexit Condi ti on = &
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 orderé
I nitialize short exit orders as necessarye

If position is long then
Long exit
Long exit
€

order 1¢é
order 2¢é
If position is short then

Short exit order 1é¢é

Short exit orde r 2é
é

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

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

The LongEntryConditiothroughShortEitCondition variables are the true/false conditions
evolved by the genetic programmipgpcess, such as shown in FIgB. A long entry ordr is
placed if the long entry condition is trumybject to the optional conditisnsuch athatthe
position is currently flat (out of the markethd that the neural network output value is above
the threshold value_ikewise a short entry order isgded if the short entry condition is true,
subject to the optional conditierAn 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 exitandition is true is on the current bar.

Only one type of entry order 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 vénesfor the 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. légs
the necessary orders have been excluded from the bubg #e user, the program will
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ensure that each strategy has an-aié-loss and an exit-a-profit. This prevents trades
from remaining open indefinitely.

The optionalerd-of-day exit must be specified by the user on@hder Typesvindowin
order tobeincluded 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 an intoductory example, Builder was run on daily bars of a stock index futures market.
The performance metrics chosen to guide the process are shown below in Fig. 1.5. In
addition to maximizing the metrics shown under Build Objectives, specific requirements
("Build Conditions") were set for the correlation coefficigrddesignificance, and the
number of trades. The build metrics define the fitness function that's used tthdrive
evolution of the populatian

The genetic programming (GP) settings are showignl1.6. The population size was set to 500 with

the fittest 100 strategies saved after building. At the end of the 20th generation, the Build Failure
Rules were evaluated. These rules help determine if the build process is proceeding normally or if the
results are being ov4it. If either of the checked rules applies, the build process will be restarted.

After 30 generations, the Build Termination rules were evaluated after each generation. These rules
help determine ithe build process is still impramg the results or if the population has converged. If
either of the checked rules applies thuild process will be stopped

Build Objectives

Maximize Met Profit, weight 1,000 Add Build objectives and conditions are
Maximize Corr Coeff, weight 1,000 used in calculating the "fitness” for
Maximize Significance, weight 1,000 Edit evolving strategies during the build
process. These metrics are always
Delete evaluated on the training segment.
x e -B The conditions for selecting the top
strategies determine which strategies
Euild Conditions are copied to the "Top Strategies”
- population. These metrics can be
C_C"T_ Coeff == 0,9500 (Train) ) Add evaluated on any segment or all
Significance == 95,0000% (Train) segments combined.
Mo, Trades »= 150 (Train) Edit
Use the buttons adjacent to each list
Delete to add. modify. or remove entries from
the list. Use Save Settings and Load
x BN -B Settings to save all metric settings

and to load previously saved settings.

Conditions for Selecting Top Strategies

Add
Edit Load Settings
Delete Save Seftings
% || || oy

o

Figurel.5. Build metrics for example build.




Population Build Settings

Population Size: 500 Crossover Pct:
Subpopulations: 1 : Mutation Pct:

Mix subpopulations every | 1 generations. Tree Depth: 3 :
After building, save | 100 fittest strategies. Toumament Size: |2 | 2

| Reset on Build. Start build with new population. Uncheck to start from prior population.
| Save generation with the highest average fitness on the test segment.

Build Failure Rules
At the end of generation number | 20 apply the following rules:

| Start averifthe | 29 perod moving average of fitness on the test segment is less than it was

generations ago ("Finess Failure Rule™).
| Start over if the average | Met Profit = | onthetest segment of thetop | 10
strategies is less than ] ("Performance Failure Rule™).
Build Termination Options

Minimum Generations: 30

Madmum Generations: 50

60%
50%

20

+| Stop when the moving average of fitness on the test segmert 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

o

Figurel.6. Genetic programming settings for example build

Build Termination Tracking

—@— Train Fit —@— Test Fit —— Fit MA

Fitness

-3 I I I I I |
0 6 12 18 24 30 36

Generation

Cancel

Figurel.7. Fitness on the training and test segments during the build process

16
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Closed Trade Equity vs. Trade Number (5M1/2006 to 8/2712015)

200,000

250,000

200,000

150,000

100,000

Training | Tesi | Validation
100 200 300 400 500 600 700

50,000
0

Equit_'.r Curve .., Strategy Cod... Trade List (105) 2 Performance ... :] Build Report ...

Figurel.8. Closed trade equity curve after build

The train/test/validation division of data was set to 65% training, 20% test, and 15% validation. The
build process ran @&r a total of 32 generations before one of the build termination rules stopped the
build. To illustrate how the results evolved during the build, the Build Termination Tracking plot from
the Build Progress window is shown in Fig. 1.7. The curve labeleiiFit" shows how the fitness

on the training segment changed with each generation. The curve labeled "Test Fit" illustrates the
fitness on the test segment, including a moving average defined by the settings made under Build
Termination Options (Fig. 1)6

As shown in Fig. 1.7, the fitness on the training segment generally increased throughout the build
process, as expected, given that the GP process is designed to improve the results on the training data.
The fact that the fitness also increased ortéhesegment, which is not used to evolve the population,
indicates a good quality build. When the fitness on the test segment started to drop off, indicating that
the strategies might be starting to ofiethe training data, the build process was stapipg one of

the build termination rules. The generation with the highest fithess on the test segment was saved for
the final results according the option shown in Fig. 1.6

After the build process was completed, the population results were sorteel fitpéss on the test
segment. The equity curve for one of the strategies with the highest fitness on the test segment is
shown above in Fig. 1.8, indicating positive results on the validation segment. Finally, the
EasylLangauge (TradeStation) code forabaresponding strategy is listed below



Trading Strategy Code
Population member: 105
Max bars back: 87

Created by: Adaptrade Builder version 2.1.0.0
Created: 11/ 4/2016 5:31:20 PM

Scripting language: TradeStation 6 or newer
Price file:
Build dates: 5/1/2006 to 5/22/2012

Project file: UG_Example_Chl_v210.gpstrat

{ Strategy inpu ts}

Inputs: NL1 (4), { Day of week (0 to 6 for Sunday to Saturday), long trades
NL2 (36), { Indicator look - back length (bars), long trades }
NL3 (17), { Indicator look - back length (bars), long trades }
ShiftL1 (7), { Indicator shift value (bars), long trades }
NS1 (7), { Indicator look - back length (bars), short trades }
NS2 (50), {Max look - back length for adaptive indicator (bars),

short trades }
NS3 (43 ), { Indicator look - back length (bars), short trades }
NS4 (50), {Max look - back length for adaptive indicator (bars),

short trades }
NS5 (37), { Indicator look - back length (bars), short trades }
NS6 (22), { Indicator look - back length (bars), short trades }
NS7 (6), { Indicator look - back length (bars), short trades }
XS1 (4.5736), { TrendParam value for adaptive indicator (

trades }
XS2 (2.0417) , {TrendParam value for adaptive indicator (

trades }

XS3(0.9537), { Multiple of price difference (e.g., ATR), exit, short
trades }

NBarExL1 (11), { Number of bars from entry for market exit if
unprofitable, | ong trades }

EntrySzS (790.00), { Value of fixed size entry (stop/limit) per
share/contract, short trades }

TargFrS (0.9144), { Multiple of price difference (e.g., ATR), exit, short

- 510 5), short

- 5to 5), short

trades }

NBarExS1 (10), { Number of bars from entry for market exit, short trades
}

PSParam (1.00), { Position sizing parameter value }

RoundPS (true), {Round - to - nearest (true/false) }

RoundTo (1), { Round - to position size value }

MinSize (1), { Mini mum allowable position size }

SizeLimit (100); { Maximum allowable position size }

{ Variables for entry and exit prices }
Var: EntPrS (0),
TargPrS (0);

{ Variables for entry and exit conditions }
Var: VarLl (0),

VarL2 (0),
VarL3 (0),
VarS1 (0),
VarS2 (0),
VarS3 (0),
VarS4  (0),
VarS5 (0),
VarSé  (0),
VarS7 (0),

EntCondL (false),
EntCondS (false),
ExCondL (false),
ExCondS (false);

{ Variables for position sizing }
Var: NShares (0);

18
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{ Entry price }
EntPrS=C - EntrySzS/BigPointValue;

{ Entry and exit conditions }

VarL1 = DayOfWeek(date);

VarL2 = FastD(NL2);

VarL3 = FastK(NL3)[S hiftL1];

VarS1 = AdaptivelRSI(O, NS1, NS2, XS1);
VarS2 = AdaptivelRSI(L, NS3, NS4, XS2);
VarS3 = Average(VarS2, NS5);

VarS4 = StandardDev(O, NS6, 1);

VarS5 = VarS4 * XS3;

VarS6 = Momentum(L, NS7);

VarS7 = AbsValue(VarS6);

EntCondL = VarL1 <= NL1,;

EntCondS =VarS1 crosses above VarS3;
ExCondL = VarlL2 >= Varl3;

ExCondS = VarS5 >= VarS7;

{ Position sizing calculations }
NShares = PSParam;

If RoundPS and RoundTo > 0 then
NShares = IntPortion(NShares/RoundTo) * RoundTo;

NShares = MaxList(NShares, MinSize) ;
NShares = MinList(NShares, SizeLimit);

{ Entry orders }

If MarketPosition = 0 and EntCondL then begin
Buy("EnMark - L") NShares shares next bar at market;

end,

If MarketPosition = 0 and EntCondS then begin

Sell short("EnStop - S") NShares shares ne xt bar at EntPrS stop;
end,

{ Exit orders, long trades }
If MarketPosition = 1 then begin
If ExCondL or (BarsSinceEntry >= NBarExL1 and C < EntryPrice) then
Sell("ExMark - L") next bar at market;
end;

{ Exit orders, short trades }

If MarketPosi tion= -1 then begin
TargPrS = EntryPrice - TargFrS * TrueRange;
Buy to cover("ExTarg - S") next bar at TargPrS limit;

If ExCondS or BarsSinceEntry >= NBarExS1 then
Buy to cover("ExMark - S") next bar at market;
end;

Foradditionalexanples, please see theeiNslettes section on the Adaptrade.com web site.



Chapter 2
Getting Started

Installation

RecommendedSystem Requirements:
3 GHz or fasterprocessor
4 GBor moreRAM
WindowsVista orneweroperating system
Monitor: 17 inch or leger

Adaptrade Builder can be downloaded by clicking the "Customer Login" link in your
purchase receipt. Enter the login information providetthé@receipt, then click the Download
button. Unzip the downloaded file to extract the installation file8falder, which include a
version for 32bit Windows (e.g., "BuilderSetup210-32bit.exe") and a version for gt

Windows (e.g., "BuilderSetup210-64bit.exe"). The installation files are selttracting. To

install the program, browse to the locatiortled extracted installation file via Windows

Explorer and doublelick on the file to open and run it. Alternatively, select Run from the
Accessories menu under the list of programs in the Start menu, browse to the location of the
file, click Open, then ctik 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 SftwardAdaptrade Buildex.x.x\,

where x.xx is the version number (e.@.1.1). You can install the program in another location
if you 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 verson will be able to take advantage of all
available installed memory to process larger data filksst recent versions of Windows are
64-bit. If you're not sure which version of Windows you have, you can check the System
settings under the Control ParnBbth the 32 and 64it versions are compiled from the same
code and are functionally identical, including the project (.gpstrat) files they generate.
Because they're the same program, only one may be installed on the same computer. If your
computer runs 64it Windows, it's strongly recommended that you install th&iésersion.

Once the installation is complete, you should findBlédder icon, as displayed on the title
page of t henyaousdeskidmsandgthguildérgrogram in the programsenu. You
should also find a folder calldeixamplesin the Adaptrade Builddblder. TheExamples
folder contains sample fisghat can be opened by Buildén addition, the bonus strategies
and other bonus fileshould bdocated in thdBonusfolder in tte Adaptrade Builder folder.
The file ReadMeBuilderBonusFiles.htm in Bonus describes the files in the Bonus folder.

To actvate Builderenter the license ID provided in the purchase receipt and your activation
or account passwotid the spaces provideddhe activation screen, which will be displayed
when the program is first run.

Note: While the licensed version of Builder and the trial version are functionally identical, the
trial version only runs for the length of the trial period and cannot eaged. The licensed
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version of Builder, which is the version activated by your license ID and password, must be
downloaded after purchase via the Download link in your online atcasidescribed above.

TradeStation/MultiCharts Installation Notes Several files that work in conjunction with
Builder need to be installed separately into TradeStation or MultiCidmtsefiles can be
found in the EasyLanguage folder in the Adaptrade Builder faldder Program Fileafter
Builder is nstalled.For current versions of TradeStatjdhe files end with the file 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 &ilthenenu.For
MultiCharts, the files can be imported via theplont command of the File menutine
PowerLanguage EditoPlease refer to thelatformdocumentation for instructions on
importing .eld/.elsplafiles into TradeStatioiVultiCharts

The sgecific files that need to be imported into TradeStdbuitiCharts include
NNCOMPUTE which contains functions for use witte neural networkption in Builder,
andBUILDER_ADAPTINDICATORS, which contains thedaptive 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®actgt

will not compile or executelhesefiles are contained in a zip file named
NinjaTrader.Adaptrade.zjpvhichcan be found in thilinjaScriptfolder in the Adaptrade

Builder folderunder Program Fileafter Builder is installedTo instdl the files, open
NinjaTrader, select Utilities from the Fil
the NinjaScript folder in the Adaptrade Builder installation folder and select the
NinjaTrader.Adaptrade.zip filé=ollow the prompts to install éhfiles into NinjaTrader.

MetaTrader 4 Installation Notes. MetaTrader 4 strategies created hyil8er requirefiles
contained in three folders: Include, Indicators, and Librafibsesefolderscan be found in the
MTA4 folder in the Adptrade Builder foldeunder 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 tdhe
corresponding foldamwithin your MetaTrade# installationso that MetaTrader 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 métitdnThe general

form of the folder path is
C:\UserdUser_account_narisppDataRoamingMetaQuotesT erminallnstance_id, in which
User_account_name and Instance_id are specific to the user's computer. Within this folder, the
Include, Indicators, and Librasfoldersare located in thi1QL4 folder.

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

AmiBroker Installation Notes AmiBroker strategies created byuder require an

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 copieel to t
Include folder in the AmiBroker Formulas folder under Program Files. The 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 currently has a prior version
installed, please note the following:

e

me n u
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1 Since new versions of Builder install in folders that are specific to the version number, it
should not be necessary to uninsgaprior version of Builder before installing a newer
one. It's not necessary to uninstall the trial version prior to installing the licensed version
of Builder.

1 Provided the installation is on the same computer as the prior installation, no 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 contact Adaptrade 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 saved in the new version ofd®uj you will not be able to open
it in an older versionUse File-> Save As if you wish to retain both versions.

Builder can be uninstalled througjte Windows Control Panel.

Please note that uninstalling and reinstalling Builder will not affect #ine payout and other

user interface settings. These settings are stored in the Windows registry. All panes in
Builder can be moved and resized by clicking and dragging, as explained in Program Layout
and Configurationbelow You can reset the layout byiaiting the Reset Layout button on

the View menu.

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 Builde
button in the Build menu, which can be seen in the uppeh#aft 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 tasdidplay the results of the 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, anythe different windows 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, Pdson Sizing, View, and 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 menwan be minimized by clicking the » button in the upper riggntd 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 doakiwindows or panes. Docking 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, Wity Curve, Trade List, and 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 symbol library 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 Buildeiin chartingmode.

The Build Results pane displays summary statistics fatrategies in the population. 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 (Eigy1 Curve, Trade List, Strategy Code, etc.), which display the
results for the selected strategy. In addition, if the option to show the strategy trades on the
price charthas been selected, the chart(s) will be updated to displasattestfor the

selected strategy.

There are several nggane windows as well. The Build Symbalsdow is where you select

the markets to use in the build process. Similarly, the Evaluation Symitnalew allows

you to select symbols for evaluating strategies separate from the build process. Ancther non
pane window is the Build Progress window, which displays two graphs that show the
progress of the build process while it's ongoing. This windawbe left open while working
elsewhere in the program or it can be minimized or closed as desired. It can also be opened
or closed at any time through the View menu.

The Trading Orders window is also a Apane window This window is displayed when the
option to "Show Trading Orders" is selected on the fdiick context menu 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 @ moved by clicking and dragging them relative to each other and to the outer
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 curdbeover
different docking locations to see a preview of where the window will appear 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 othdadive to the current

pane location. When two or more panes are moved to the same 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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Torearrangethpane wi ndows, sometimes itbés necessary to
For example, 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, thenemove th

tabbed results panes as a group to the left of the charts. Because the chart view window is not

a docking window, it canét be moved directly. |If
different location, you can move the other panes relative to themexBmple, if you want

the chart windows on the right, you could drag the equity 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 buttondrufiper righthand corner of the title bar. Use

the View menu to restore a closed pane.

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

Fig. L1. To reset the program layout to the default configion, click the Reset Layout

button on thé/iew menu Uninstallingand reinstallindBuilderwo n 6t af fect the | ayout
because the layout is stored in the regjstryich is not deleted during uninstdflit's

necessary to change a sajtimot affected by the Reset button, the registry entry must be

deleted. To do this, use the Windows Regedit program. Type "regedit" into the search box in

the Windows Start menu, browse to the location of the registry entry for Builder, and delete

the folder SettingsXXX, where XXX is the version number (e.g., XXX is 230 for version

2.3.0). The registry entry for Builder is located at

HKEY_CURRENT_USERSoftwareéAdaptrade Softwai8uilden.

Working with Projectiles

The settings made in Builder can be safodater useBuilder projectfiles end with the
extension .gpstrat; e.g., MySampleFile.gpstrat. To save your work, seled®i®g&tfrom

the File menuThis will prompt you to select or enter a file name. This file will not include
the price data butill 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 Save is 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 savie i fias 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 ope at the time the program is exited, that project file will be
automatically opened upon stau the next time Builder is run.

Quick Start Steps

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

price data or marketymbols. Next, a series of settings is entetiadhe ribbonmenu. The

settings determine the types of strategies that are built and control various aspects of the
build process. While the build process is ongoing, progress messagespéagedi 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.
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Step 1.0btain the Price Data

Builderis desgned to read files of price data sawedextformat, such as price data saved
from theTradeStatiorData Window To display the Data Windoftom a TradeStation price
chart go to the View menu in TradeStation aetest Data Window. To save the price data
to a text file, click the disk icon on the data window, or, for TS 2Q@ght-click and select
AfSend t o Fi-JA®dialog, delect a file,gherSciclk tbe Save button. This will save
the price data for the chart window to the text file $ouselectedIn MultiCharts select
"Export Data" from the File menu to save the chart data to a texirfietaTrader 4go to
the Toolsmenu and select History Center. Select the symbol from the ligt ahtkclick the
Export buttonIn NinjaTrader use the Export tab on the Historical Data Manager window.
For AmiBroker, the pree data should be exported to a tétdising the software provided
by your data vendor.

Step 2.Add the Price Data File Obtained in Stepl

Open Builder and, in the Symbols pane, select a folder-clgiit, and select thadd New
Symbol command or click th&édd New Symbol button at the bom of the Symbols pane.
This will open a "Select Price File" dialog window that will enable you to select the text file
of price data obtained in Step 1. Select the file of price data and click the Open Dh&on.
Price File Fomat window, as shown inidr 2.2, will then open

The top table displays the contents of the 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, semcolon, tab, or space) usedyour file to separate the data fields. The default
column headings 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 progam 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 for gk and dowrtick volume. Click the Clear Column Headings

button toremove all column labels in order to start fresh.

Price File Format: CustIndDatath- l Lél
Price file contents. Click column headings to change. Bl iaal IEninsh (United States), § v]
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
1840 1450.00 1463.25 1460.00 1462.75 580 a 0.00 0.00 0.00
13850 1462.50 1462.75 1451.00 1461.25 424 0 0.00 0.00 0.00
1900 1451.25 1462.25 1458.25 1459.25 494 a 0.00 0.00 0.00
1910 1459.00 1460.25 1457.75 1450.25 528 a 0.00 0.00 0.00
1920 1450.00 1462.00 1459.25 1451.50 417 a 0.00 0.00 0.00
1930 1461.75 1463.25 1451.00 1463.00 4609 0 0.00 0.00 0.00
1940 1453.00 1466.00 1462.50 1465.75 0z a 0.00 0.00 0.00
1950 14A5.75 1456.00 1464.75 14A5.00 294 0 0.00 0.00 .00 T

2] T b
Display first 200 lines only. Unchedk to view all lines. Delimiters: Comma [|Semi-colon [|Tab [T]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) R — e —
Indicator 3 MyCustInd3{14) Frice difference B M
Min Custom Return Value: 0
Max Custom Return Value: 0
Max Look-back Length: 100 |
[ 0K ] I Cancel I I 0 Help l

Figure 22. The format of the price file is selected on the Price File Format window.
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If necessary, use the Data Format {aldivn menu to select a locale for reading the price
data. For example, prigata saved from MetaTrader 4 have an unusual combination of
date/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 Okopélh the Symbol
Properties widow, shown below in Fig. 2.Enter values for each entry in the list of
properties, including 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 thesmeerin
they should be manually corrected here. Click OK to return to the Symbols pane.

e N
“4 Symbol Properties @
i
Symbal @ES.D -
Description E-mini S&P 500
Symbol Type Futures

CABCM\MarketData'...
7/24/2008

Price File Name
First Awvailable Date

Last Available Date 7/22/2006
Bar Type Intraday
Bar Size 1

Session Start Time 08:30 AM
Session End Time 0315 PM
Paint Value 50.000000
Tick Size 0.250000

Bid/Ask Spread
Price Band Size
Trading Costs Per Share

Price Band Size
Value added to and subtracte

define range of acceptable prices for limit onders; e.g.. 6

0.250000
6.000000
3.000000

-

d from most recent price to

points for ES. Primarity for CME futures .

Reload View Prices...

o

Price File Format...

Cancel

Figure 2.3Symbol Properties window

To add the newly entered symbol to the build process, where it will be used to build your
strategy, rightlick on the symbloand select Add to Build or click the Add to Build button at
the bottom of the Symbols pane. Any symbols added to the build in this manner will be
displayed in the Market Symbols taldethe BuildSymbolswindow, shown 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
Includecolumn. The strategies will be built over the data from all selexytetdbols

The settings in the Market Symbols tafde Bar Type, Bar Size, and Costs Per Share are the
settings you want to use when building and/or evalga strategy. These can be different
from the values for the symbol in the library. For example, if the price file consists of 1
minute bars, the settings in the Symbol Properties window should always specify 1 minute
bars, but once added to the Buigmbolswindow, you can change the bar type to any
multiple of 1 minute or to daily, weekly, monthly, or range bars.
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Market Symbols
Include  Symbal Available Dates Bar Type Bar Size  Costs Per Share
1 [[]  ES.D {Daity bars) 05/26/2006 03:15 PM to 05/26/2016 03:15 PM  Daily NA 25.00
2 TF.D (Daily bars) 11/07/2001 04:15 PM to 08/27/2015 04:15 PM  Daily NA 25.00
Add Delete Plot Symbol Set Properties View Prices

Data Segments

Starting Date: | 05/01/2006 04:15PM -

Ak 4w

Ending Date: | 08/27/201504:15PM ~

Training: (65%) 05/01/2006 04:15PM to  |05/22/2012 10:15PM - 3
Test: (20%) 05/22/2012 10:15PM o |04/03/2014 10:15PM = =
Validation: (15%%) 04/03/2014 10:15 PM to 08/27/2015 04:15 PM

|
Test segment precedes training segment

(7] oK Cancel I

I e —— _

Figure2.4. Settings for the markets used in the build are madn the BuildSymbolswindow.

Step3. Select the Date Ranges

The Build Synbols window also includes controls for changing the start and end dates for
analysis as well as the training/test/validatianges You can change the start and end dates

for building a strategy by clicking on the calendar controls for "Starting Date™Emting

Date". Move the sliders to change the amount of data used for the training, test, and
validationsegments. The training data are used in building the strategy. Test data are used in
evaluating the results on the trainisggment, which helps to guide the build process. The
validation data are used to verify the final results. Because the validation data are not used
during the build process, the results achieved on validation data are unbiased. The default
percentages a®)/20L20 for training/test/validatian

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 influese the build process

are selected on thisindow. 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 bemof 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.
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L - L= Lang Only
S y A Y . 9.- IL Short Only
GP

Build  Stress Indicators Order Strategy Meural Parameter Long/Short
Settings‘%lﬂetrics Testing ~ = Types ~ Logic~ MNetwork~ Ranges~
Population Build Settings
Population Size: 500 Crossowver Pet: 60%
Subpopulations: 2 : Mutation Pct: 50%
Mix subpopulations every | 20 generations. Tree Depth: 3|2
After building, save | 100 fittest strategies. Toumament Size: |2 | 2

| Reset on Build. Start build with new population. Uncheck to start from prior population.

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

Build Failure Rules
At the end of generation number | 20 | 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 if the average | Met Profit - | onthetest segment of thetop | 10

strategies is less than 0 ("Pedformance Failure Rule™).
Build Termination Options

Minimum Generations: 0
Mapdmum Generations: 100

| 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 iz below its moving average.

Length of moving average of ftness on test segment: 10 | genergtions

®

Figure 2.5. Options that affect the build process are specified on @t Settings drojlown
window.

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

on this window. These options are disser further 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

thepriorbutl. The number of saved strategies is specif]
fittest strategieso option. I 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 selectaihiéd 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 talhe 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 statemants, 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 adjacentlist ¢éach
add, modify, or remove entries from the listright-click (context) menu is also available,
and items can be cut (GiXl), copied (CtriC), and pasted (CtW).
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Build Objectives
Maximize Net Profit, weight 1,000

=%

Maximize Corr Coeff, weight 1.500
Maximize Significance, weight 1.000

Delete

| Ad |

Build objectives and conditions are
used in calculating the "fitness" for
evolving strategies during the build
process. These metrics are always
evaluated on the training segment..

The conditions for selecting the top
strategies determine which strategies

Build Conditions are copied to the "Top Strategies”
= — population. These metrics can be

Mo, Trades between 100 and 300 (Train) evaluated on any segment or all

Corr oeﬂ" >= 0,9500 _ segments combined.

Significance >= 95.0000% (Train}
Use the buttons adjacent to each list

to add, modify, or remove entries from

the list. Use Save Settings and Load

Settings to save al metric settings
and to load previousty saved settings.

Conditions for Selecting Top Strategies

Met Profit == £2,000,00 {Test)
Mo, Trades between 150 and 350 (All Segs
[ eff 0.9500 (Al )

=%

Save Settings

s)
95,0000% (All Segs)

Delete

| oA

| | Cancel |

[ ok

Figure2.6. Build metrics are specified in the Build Metrics window by selectirgestives and
conditions for key performance metrics
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Figure2.7. The indicators available in Builder are listed on the Indicatersidow. Indicators can be

removed from the build set by urthecking theitem in the "Consider"column.
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Step6. Select Indicators and Order Types

Indicators are selected on the Build menu in the ridiyodlicking 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 thes@ntioovs
represent the bid set, which contains the lisf indicators and the list of order types that the
program draws from during the genetic programming process. To reargpexific indicator

or type of order from the build set, click the corresponding row in the Consider column of the
tabl e. Removing an indicator or order type
by the program when constructing strategies. Réngotoo many items may reduce the
likelihood of finding viable strategies. Clicking an order type in the Include column in the
Order Types table ensures that the order type will be included in each generated. strategy

Py 59‘_ +|ﬁ Long Only

- short Only
Crder Strategy Meural Parameter Long/Shart
Types*L} Logic~ Metwoark~ Ranges~
COrder Types
- Order Type Consider Include | = ;E;Ephr;p;':: at:ﬁlilsntge; ?:nirhs;;\;ablllz?le n
1 Enter at Market W Order types marked in the Consider
2 EnteronStop (§) X omeieraton g o buld racess
3 Enter an Stop (%) X
N Enter on StCIID.fPFICE}I X COrder types marked in the Include
5 Enter at Limit (8) x column are included in each strategy.
6 Enter at Limit (%) X Click the column entries to change the
7 Enter at Limit {Price) X seftings.
3 Exit at Target (%) X
9 Exit at Target (%) X
10 Exit at Target (Price) X
11 Trailing Stop (& Floor) X
12 Trailing Stop (ATR. Floor) X
13 Protective Stop (&) X
14 Protective Stop (%) X
15 Protective Stop (Price) X
16 Exit After M Bars X
17 Exit After M Bars Profit X - 9
Consider Al Consider None Reset oK Cancel

Figure2.8. The types of trading mlers available in Builder are listed on the Order Typesdow.
Orders types can be added or removed from the buslelt using the Consider column aradided to
each strategy using the Includsolumn.

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 generated by Builder. Clicking the Strategy Logic button opens a drop
down window containing options for long/short symmetry, trade entry and meitringes, 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 opeong-darn window 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 bakk lengths for indicators and price
patterns. Also shown in Fig. 2.9 is the MarketeSighanel, which allows you to restrict

entries to either long or short trades only or to include both long and short trades in the same
strategy

from

t
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Figure2.9. The Build menu provides access to most of the settings related to building strategies.

FILE BUILD EVALUATION POSITION SIZING VIEEW  CLIPBOARD
D r Starting Equity: | $100,000.00 .r - - - - - Mumber of Samples: | 500
G Eé Apply stress tests/Monte Carlo analysis L .I .I .I .I .I Run test after each build
Evaluation Evaluate Evaluate | Use optimal bar size if applicable Limit Order | | GETVN QEFITI] OTOENM CREMN BTN = | ), Perform Significance Test
Symbaols All Options~
Evaluate Strategies Simulation Settings Code Type Significance Test

Figure 2.10.0ptions that affect how strategies are evaluated are set on the Evaluation menu

FILE BUILD EVALUATION POSITION SIZING VIEW CLIPBOARD
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Build Settings
Paosition Sizing Method Paosition Sizing Options Evolve Position Sizing Reset

Figure 2.11Position sizing options determine how many shares or contracts are traded

Step8. Select Evaluation and Position Sizing Options

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

affect position sizingand the code type. Position sizing settiagssmade 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 peositsizing parameter value, such as the fixed
fraction for fixed fractional position sizing. Other options on this tab include the maximum
number of shares or contracts that will be traded and whether or not to round the position
size to the nearest valumych as rounding the number of shares to the nearest 100

Select the code type for your target trading platform prior to buildigle it's possible to
change to a different code type after building, different results may be found due to the fact
that ®me indicators are evaluated differently for different platforms and some indicators and
strategy options are not available for some code types

After making the preceding settings, itdéds good pr
from the File nenu. This will prompt you to select or enter a file name for saving all the

settings youbve made up to this point. The result
Ai.gpstrato. This file wildl not incl utdee the price

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 the 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 of the process. After each generation is comgieteesults

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 the Build Results tables. Click on a row in the tetatble to display the results

for the corresponding strategy in the Performance Report, Build Report, Equity Curve, Trade
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List, and Strategy Code windows. The build process can be cancelled at any time by clicking
the Cancel button or paused bigking the Pause/Resume button

Step10. Evaluate the Generated Strategies anddjust 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 Resaksr order of
decreasing fitness. Builder will save any number of strategies you specify Gi? tBettings
window up to the population size. Evaluate the saved strategies by reviewing the build and
performance reports, equity curve, trade entry aitdpeints on the price charand trade
by-trade results in the Trade List table. If none of the saved strategies meet your
requirements, change the build objectives and conditions on the Build Metrics window to
address the deficienciedserved 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 coefficient. 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 the population

Step11. Transfer the Code toYour Trading Platform

When youdre satisfied with the r gosrtrddng 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 riditking and selecting Copy Stnr at egy 0.
TradeStatioror MultiCharts open a new sttagy window in the EasyLanguage edjtor

choose a name, then paste the code into the empty strategy window. Finally, 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 save the strategy
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 #testvia 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
.mqg4 file by rightclicking in the code window in Builder and selectingV8 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 the name and select "Edit". Select "Paste"
from the Edit menu to pastke 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

asthechat used to generate the price data file for e
bars study will referenceodo (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 indicators 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 th 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 Chaaie 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.

Note: If you're pasting the stragjy code over the code for an existing strategy, it will be
necessary to reset the input values before running theteathn TradeStationdelete the
strategy from the chart and4iaset it to reset the input valks.In 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 traditmstsand point value, are set correctly. For examiple,
TradeStationcosts shold beset 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 chart are the same as in Builder and that the MaxBaedBadk
TradeStation/MultiChartis the sameSmalldifferences may still occur, due primarily to
slight calculationdifferences Because the series of trades in a backare rarely
independent from one ati@r, 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 information on possible sources of difference between
the results in Buildr 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 Builder in detail.



Chapter3
Market Symbolsand Settings

Symbol Libary

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

can beadded to the Buil&ymbolswindow for building strategies, they must be added to the
symbol library through the Symbols pane. Tlyen8ols 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 v X Symbols - x
=7 STOCKS - = == Symbeol Library
AAPL (Daily bars) == sToCr-
AAPL (Intraday, 15 min bars) AAP Unda
AMZN (Intraday, 15 min bars) AAP
FB (Intraday, 15 min bars) [ AM:
GOOG (Intraday, 15 min bars) pg  ddNewsymbol..
MFLX (Intraday, 15 min bars) GO0 New Folder
= 7 FUTURES MFL Properties...
@EMD.D {Intraday, 60 min bars) =5 FUTU
EMD (Daily bars) mT FoRg Dot

ES.D (Intraday, 1 min bars)
@ES.D (Daily bars)
@CD (Daily bars)
Geld (Intraday, 1 min bars)
@51 (Intraday, 1 min bars)
TF.D! (Daily bars)
= ©7 FOREX
EURUSD (Intraday, 240 min bars)
GBPUSD (Intraday, 240 min bars) -

1 4

Add to Build

Move Up

Move Down

Add Mew Symbol Properties Add New Symbal Properties
Flat Symbal Add to Build Plat Symbal Add to Build

(@) (b)
Figure 3.1(a) The Symbols pane contains the symbol librafty) The rightclick (context) menu
contains all commands that apply to symbols and folders

The symbol librarys stored in a separate fileAB_SymbolLibrary.symlib") and is
independent of the project files. The symbol libraraccessible 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_backupl.symlib", "

AB_SymbolLibrary backup2.symlib", up taAB_SymbolLibrary bakup10.symlib") is
automatically made at program stag if the same file has not already been backed up.

Under current versions of Windows, the symbol library and backup copies are stored in the
folder CAUserduser_namé\ppDataRoamindAB_SymbolLib_v2, where user_name is

your user name. Under Windows XP, the path i®@cuments and
Setting$user_namépplication DatA AB_SymbolLib_v2. The symbol library is saved
automatically whenever a change is made to it. Under normal circumstances, it shaad not
necessary to use the backup copies. The Undo command (see below) can be used to revert
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back to a prior state if changes are made to the library unintentionally, such as accidentally
deleting a symbol that you want to keep. However, commands cannotibeeuonce 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 backup copies.

Any number of folders can be agltibelow the roekevel "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 folders named "STOCKS",
"FUTURES", and "FOREX". Té 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 lmt 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 selectingdd New Symbol" from the context menu. The new symbol
defaults to the prope#s of the selected symbol, if afoubleclicking an existing symbol

or selecting "Properties” for a selected symiymns the Symbol Properties window, shown
previously in Fig. 2.2 in Quick Start Steps and in Symbol Settivglow Adding a new

symbol B 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 commands allow any
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 ch@Rlot Symbol), viewing the price data in a table (View
Prices), and adding the selected symbol to the list of build symbols in theSBmilblols

window (Add to Build).

The buttons at the bottom of the Symbols pakad(New Symbol, Properties, Plot Sywib
Add to Build) provide onelick 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 contains a price filatthat 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 Price Data
Builder can utilize price data obtained from any source provided the fila@alimited text
format and can be formatted under the Price File Format window, discussed below.

TradeStation
For TradeStationises, 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 Data Window
or, in TS 8 or above, rigktlick 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,lsaeat.a fild, then tlibketSa8esbutten. This

will save the price data for the chart window

t

(0]
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MultiCharts
In MultiCharts select "Export Data" from the File menu to save the chart data to a text file.

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 BuildSymbolswindow, as explained in Build Symbolselow

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)" fronthe Data Format puliown 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 requires data in attile format, such as csv or txt files. Once in Builder,

the bar type and size can be chanigethe Market Symbols tablef the Build Symbols

window, as explained in Build Symbolbelow

Addng aSymbol

As explainecabove market symbols are added to Builder through the symbol library.
Clicking the Add New Symbol button on the Symbols pane opens the "Select Price File" file
selection windowThis is a standard Windows file selection dialog that allows you to select a
text file of price data, which should contain one bar of data per line in the file. Click the
Open button to bring up the Price File Format window (see below), which allows you to
specify the formatting for the selected file.

After entering the formatting andicking Ok, the Symbol Properties window will be

opened, as shown in Symbol Settingslow This is where all the properties describing the
symbol are entered. Click on the name of each property to display a description at the bottom
of the properties wishow. At a minimum, data for the following properties should be entered:
Symbol (i.e., name or label for symbol), Bar Type, Bar Size (if applicable), Session Start
Time, Session End Time, and Point Value. Each of the symbol properties is described in
detailin Symbol SettingsThe symbol and description fields default to the file name without

the file extension.

To change the text file associated with the symbol, click the "..." button in the Price File
Name property. This will open the "Select Price Fd&log window, which will allow you

to select a new file of price data. To change the formatting of the data file, click the "Price
File Format..." button, which will open thei€ File Format windowr(ex?.

Price File Format Window

The Price File Forat 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 default. To see all the lines in the file, uncheck the box hleéotable

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, close, volumeticl volume, dowrtick

volume, indicator, or "ddhread/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 the date, time, open, high, low, close, and volumet{ck apd
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.

Builder is designed to read files of price data in several textdiimats. An example of this
data format, as obtaindcbm the TradeStatioBata Window, is shown below.

"Date","Time","Open","High","Low","Close","Up","Down"

06/15/2009,0640,504.60,505.10,500.90,503.00,3655,3577
06/15/2009,0650,5080,503.80,496.60,497.60,5245,6854

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
06/152009,0740,496.90,497.00,493.40,493.80,3057,4165

These data are stored in comd®imited format, 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 tahlBuilder can read files delimited by commas, seohbns, tabs, or
spaces. When a new delimiisrselected, the table will be redrawn. If you're not sure how
your data file is delimited, try the different delimiters until the fieldsdisplayed in separate
columns.

The AUpo and fADowno fields are the up and down ¢t
types, a single volume field will be present. Builder does not use open interest.

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

Price File Format: Cust[ndData.ix‘k‘: - lﬂ
Price file contents. Click column headings to change. FEE s [English (United States), § ']
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 1
0340 1450.00 1463.25 1460.00 1462.75 580 a 0.00 0.00 0.00
0850 1462.50 1462.75 1461.00 1451.25 424 1] 0.00 0.00 0.00
0900 1461.25 1462.25 1458.25 1459.25 494 1] 0.00 0.00 0.00
0910 1459.00 1460.25 1457.75 1460.25 528 a 0.00 0.00 0.00
0920 1460.00 1402.00 1459.25 1451.50 417 0 0.00 0.00 0,00
0830 1461.75 1463.25 1461.00 1453.00 4609 0 0.00 0.00 0.00
0940 1463.00 1466.00 1462.50 1455.75 702 0 0.00 0.00 0.00
1950 1465.75 1466.00 1464.75 1465.00 294 il .00 0.00 oon T

L] | i b

Display first 200 lines only. Uncheck to view all lines. 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 MyCustind 1(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 MyCustInd3(14) Price difference

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

Max Look-back Length: 100

[ 0K ][ Cancel ]@Help ]

Figure3.2. The Price File Format window a||0W57)U to spedhg format of the file of price data.
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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 close is available, the open, high, and low are set to
the close on edcbar.

If the price file includes columns for both the-tigk and dowrtick volume, check the box
"Set volume to sum of ufick and dowrtick volumes" below the table of price data to
combine the two volume fields for the total volume. Generally speattiegwo 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 this option.

The first line of the price file can contain an optionaélpf 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 price file. The Data Format pdibwn menu defaults to "English (Unit&dates)"
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 conventions. If the data file employs other conventions, a diffeeédtion can be

made using this pullown. For example, to accommodate dates in the format

DD/MMIYYYY, the format can be changed to "English (United Kingdonk)dr reading

data exported from MetaTraderudse "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 custom indicators. This
button can be used to initially clear the défaolumn 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 button to close the window without saving
any changes.

Custom Indicatrs

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 value for each ban
TradeStatiorand MultiCharts this 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 with the indicator
values.

To include the indicator in the build press, 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 column as "Indicator 1", "Irati@it etc., as
shown inFig. 3.2 This ako adds an entry to the Custom Indicatalde, located below the
table of price data in the Price File Format window.

Builder needs to know two things about each custom indicator you want to use: (1) the code
statement needed talculate the indicator valuadhen 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, L" This is the code that will be included in the strategies

generged 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)n a strategy should produce the values shown in the prce fil
under the column labeled Indicator 1.
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Note: If a custom indicator cannot be representeith@target languagasing a single
function call, there are two options for using the custom indicator in Builder:-(@jiteethe
indicator so that it's valuese 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 Indicatdr in Fig. 3.2is "Price". This means the values produced by the
indicator are equivalent to tlsymbol's price, such as the close, open, high;Téke table
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(LN), Keltner
Price difference Difference between two priceSJACD, momentum, H L, ATR
Price rate of change Ratio of two prices (price 1/price ZR0C

Oscillator, 0- 100 Indicators scaled to return between 0 and Fa@iK, 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., 1425 for 2:25 pm

True/false 0 for false, 1 for true

Custom Userspecifed min 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 the correct return type in order for the
program to properly incorporatke 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 stateménthe edit field to the right of the tabdmdselectthe retirn

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 unless one of the builin types applyecause this will limit the ays in whichthe

custom 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. For example, irBEgthefirst custom
indicator looks back a maximum of 100 bafis 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 Bars Back value, which is needed when itiserting
strategy into a chart ithe trading platform

Including Other Symbols Using Custom Indicators

To include other price series in the build process, such as usiyept ®ote prices when

building a strategy for the-Eini S&P, theother price series can be defined as a custom
indicator with a custom return type. "Price" should not be used as a return type because
"Price" is reserved for the price of the primary data series. For example, if the other price is
crude oil futures, whichave a price range of 10 to 80 over the range of dates in the file, then
the indicator column could be the closing price of crude oil, and the custom return type
would be set to the range 10 to 80. In this case, the code statement in EasyLanguage would
be"(Close of data2)", and crude oil futures would be set to "data TradeStatiorprice

chart.
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Other columns could be added for the open, high, and low of the same symbol (e.g., "High of
data2"). In this case, the exact same range for the custom tgpershould be used for the

other prices (open, high, and low) of the same symbol so that the program will know that the
different prices can be compared to each other.

When using custom indicators to represent prices for other symbols, the programatile

to apply indicators that take custom indicators as input, such as "Average", "XAverage",
"Highest", "Lowest", and so on. For example, the following logical expression would be
possible using custom indicators in this way: XAverage(ZLTrend((Glbdata?), NL3),
NL4) <= Average((High of data2), NL1). In this case, two custom indicator columns were
used: one for "close of data2" and the other for "High of data2". Both indicators used a
custom return type, where the range was the same for eachtordif a third symbol were
included (e.g., "close of data3"), the custom return range for it would be set to a different
range, which would prevent the program from mixing symbols in the same expression.

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

Note: If multiple markets (price files) are selected in the Market Dtk zn the Build
Symbols windowand one file contains custom indicators, théprice files selected in the
table must contain the same custom indicator§.e., the same columns and specifications).
Otherwise, the build process will fail when trying fapéy the custom indicator(s) to markets
for which the required data is not found.

Symbobettings

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

This is where all the properties 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 ir8Fig. 3.
for Price Band SizeMost properties can be edited directly by clicking on them.

£, Symbol Properties &= please NoteWhen working in the Symbol Library, this
Symbol @ESD -l window represents the intrinsic properties of the
Description E-mini S&P 500 . .
Symbol Type Futures symbol Once defined, these properties should not need
Prcs Fie Nams CABCH Wiarket Data. .. to be changg When building or evaluating strategies,
First Avaiable Date 7/24/2006 i X .
Last Avaiabls Dats 7/22/2016 different values for the bar type, bar size, and trading
= e by costs can be specified on the Build Symlzoid
Session Star Time 08:30 AM Evaluation Symbolsvindows through the entseon the
Session End Ti 03:15FM H :
P e 50,0000 Ma_rket Syn_1bo|s table to suit your purposes at that time.
Tick Size 0250000 || Doing so will have no effect on the properties entered
e pp—— via the Symbol Library. The Symbol Properties window
|| Trading Costs Per Share 3000000 ~|l can also be opened through the Build Symbols and

Price Band Size Evaluation Symbols windows by dole-clicking on the
Value added to and subtracted from most recent price to

define range of aceeptable prcesforimt erdersiea. 6 Il Symibol entered in the Market Symbols table. In this
points for ES. Primarily for CME futures.

case, changes made to the settings on Symbol Properties
Reload Pricz Fie Format... || View Pices...| |l Will not affect those in the Symbol Library

o

Figure 3.3Symbol Properties window
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Symbol

A text label can be entered foretlBymbol setting to help identify the market and to provide a
label for use in displaying results. Any valid text string can be entered. The symbol is used in
the build report, trade list, and for other display purposes.

Description
Enter a text label fothe 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, abovefor 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 &idibed.

program is not displaying the full date range in the price file, click the Reload button (see

below) to reread the file and reset the available date range. To change the range of dates used

for building or evaluating strategy, use the date controls on the Bsyichbols or

Evaluation Symbolsvindow.

Bar Type, Bar Size, and Range Bar Size

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

Intraday, Daily, Weekly, Monthly, Tick, Rge, 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 the number
of minutes for intraday dat 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 theédaigiv range of the

bars inpoints.

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 from the data file. If any oéthesincorrect, 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 options represent bars thabspey) 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 price and time. It could be foy amumber of contracts. Singteck data 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 Start Time and Session End Tirperties 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 sastiensaccessing

the Symbol Properties wingv through the Symbol Libraryhese times should exactly

match the times found in the price data file. An incorrect session time can affect bk end

day exit. Builder does not perform time zone conversion.
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When accessing the Symbol Properties windawubh the Market Symbols table of the

Build Symbols or Evaluation Symbols window, the session times can be changed without
affecting the settings in the Symbol Library. For example, if the price data file contains data
for session times spanning 24 howars with typical forex symbols, the session times could

be changed through the Build Symbols window to daytime hours, such as 8:30 am to 5:30
pm. However, it's important to make sure the data used in the trading platform exactly match
the settings made inllder. In thisexample the strategy should be executed on data that

use session times 8f30 am to 5:30 pnrather than the original, 2dour dataOtherwise,

much different results may be found in the trading platform than in Builder. To restries trad

to a range of times, it's usually better to use the trade entry and exit time range options under
Strategy Logic, rathehan changing the session times

Point Value

Each symbol should have a valid point value. For example,-thenES&P 500 futurefiave

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. Note that when forex
symbols have a point value of 1, the position size is typicall§0D0or 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 0.25 for the E
mini S&P 500 or 0.01 (1 cent) for US equities. Builder will infer thigrirthe 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 hkifower 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 ther@er 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 (based on the chart), whereas market sell orders will be filled at the
price seen othe 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 developing forex strategies for MetaTrader 4, this option should be used because
MetaTraler 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.

If the bid/ask option is selected, Buildaso 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 (bid), touches the stop price. If, for example, the price bar on the chart
just touchestte 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. Similarly, a
buy limit order will not be recorded as filled unless the ask price reackgstddhe 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 MetaTrader 4 determines fills.

Note: In addition to the bid/ask spread, MetaTradexpplies 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 time tolpce the order before the market moves through the order price.
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Builder doesn't reject such orders, which can sometimes cause a discrepancytéstiagk
between Builder and MetaTrader 4.

Price Band Siz

Chicago Mercantile Exchange (CME, www.cmegroumg€utures use price bands to
determine whether limit orders are acceptable. If a limit price is outside the price band, the
limit order will be rejected. The size of the price band is given in points, such as 6 points for
the Emini S&P 500 futures. If th price band option under Limit Order Options (Evaluation
menu) is selected ("Place limit order only if order price is within market's price band"), a
limit order will only be placed if the order price is within the number of points of the bar's
close give by the price band size

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 contch For stock and forex trades, where the point value is 1, this value would
typically be less than $1, depending on the share price (e.g., if thegercosts are $30 for

a lot size of 100,000, the pshare costs in Builder would be 30/100000 or 03)0@hereas

for futures, which have point values greater than 1, the costs might-t&/%%er contract.

Note that TradeStatiotypically deducts trading costs on a pgde basis, so you should use
onehalf the trading cost amoumnt iTradeStation that 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 #n anticipated 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 defatdtue for costs that shownwhen adding the symbol to

the Build Symbols window for building strategiesthe Evaluation Symbols window for
evaluating strategies. The cost value can be changed through the Market Symbols table of the
Build Symbols and Eaduation Symbols windows

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 th&®iFile 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 and EvaluatiorSymbols

When building trading strategies in Adaptrade Builder, the strategies are applied to the
market symbols in the Market Symbols table of the Build Symboidow, as shown in Fig.
3.4. Similarly, when evaating strategies separately from the build process, the symbols for
evaluation are selected through the Evaluation Symbioldow, as shown in Fig. 3.5. These
two windows are largely the same and work mostly the samepeittat the
training/test/validatiorsettingsare notavailableon the Evaluation Symbols window



= Build Symbols

Market Symbols
Include | Symbol
1 [[1  ES.D (Daily bars)
2 TF.D (Daily bare)

Awailable Dates

Add
Data Segments
Starting Date:  |05/01/2006 04:15PM ~ =
Ending Date:  |08/27/2015 04:15 PM ~
Training: (65%) 05/01/2006 04:15 PM to
Test: (20%) 05/22/2012 10:15PM to

Validation:

Test segment precedes training segment

strategies

Market Symbols

Include | Symbal
1 ES.D (Daily bars)
2 TF.D (Daily bars)

Available Dates

Add Delete

Evaluation Date Range
Starting Date:  |05/01/2006 04:15PM - =
Ending Date:  |05/26/2016 03:15PM - =

e

evaluating strategies separately from building

Bar Type Bar Size  Costs Per Share

05/26/2006 03:15 PMto 05/26/2016 03:15 PM  Daily NA 25.00
11/07/2001 04:15 PMto 08/27/2015 04:15 PM  Daily NA 25.00

Plot Symbol Set Properties View Prices

05/22/2M2 10:15FM -
04/03/2014 10:15FM -

(15%) 04/03/2014 10:15 PM to 08/27/2015 04:15 PM

igure 3.4The BuildSymbolswindow is used to specify the markets and settings for building -

Bar Type Bar Size  Costs Per Share

05/26/2006 03:15 PM to 05/26/2016 03:15 PM  Daily NA
11/07/2001 04:15 PM to 08/27/2015 04:15 PM Daily NA

Flot Symbol Set Properties View Prices

Figure 3.5The Evaluation Symbols window issed to specify the markets and settings for
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As explained below, any symbol in the symbol library can be added to the Market Symbols

table via the Add button. Once symbols have been added to theytabtanchange the bar
type, bar size, and costs per share settings agddsirpurposes of buildingr evaluating
strategies. Changes here have ffea on the symbol's properties, which can be seen by
doubleclicking the symbol to open the Symbol Propestivindow. Symbols in the Market
Symboktable are copies of those in the symbol libray any change tihe settings made

here has noftect on the properties in the symbol library.

To change the symbol settings to the valuaswant to use when buildirgy evaluating a
strategy, simply click on the entry in the Market Symbols tabde example, if the data file
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contained 30 minute bars, you could change the bar type to daily bars for building and/o
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 cabe converted to any other intraday size, as well as to range bars,
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 attempobtconvert the available data to the selected bar type 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 novay to guarantee that accurate 5 min bars can be constructed 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 bargrimd@ bars

will not be accurate because there is 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 thexdeged in the target platform when

executing a 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 consist of 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.

Pleag note that the Symbol field in the Market Symbols tébkeproperty 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 Propertivindow. 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, usddke/calendacontrols.

Add button

To add a symbol to thdarket Symbolsable, either use the Add to Build command or
button in the Symbols pane or click the Add button below the Market Symbolsdable
shown in Fig. 3.4and 3.5 Clicking the Add button opens the Select Symbols wind
shown in Fig3.6. This window displays all available symbols in the symbol libraigu can
select multiple symbols by dragging the mouse across the symbols or by using-tBkcictrl
or ShiftClick key/mouse combinations. Thdesgted symbols will be added to the Market
Symbols table.
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-
= Select Symbols. Drag or use Ctrl-Click/Shift-Click for Multiple Selectiulsl lﬁ
Symbol Location ~ | First Date Last Date &
45 ES.D (Intraday, 25 min bars) Symbol Libran\Customer®, N9 2007
40 BUND Daily 2000 (Intraday. &0 min bars) Symbel LibranCustomer®, 1/3/2000 1/18/2000
48 @ESH 1 Minute (Intraday, 1 min bars) Symbal Librany . Examples. 12A/2017 12172017
43 EURUSD (Intraday, 280 min bars) Symbol Librany\Eamples’ 101272011 9132012
7 EURUSD240 (Intraday, 240 min bars)  Symbol Librany\Eamples’ 111152011 210/2015
50 @ESH & Minutes (Intraday, 5 min bars)  Symbol Librany . Examples 1/9/217 1132017
7 GEPUSD (Intraday, 240 min bars) Symbal Libran\FOREXN 11/15/2011  2A10/2015 |5
26 EURUSD (Intraday, 240 min bars) Symbal Libran\FOREXN 111152011 210/2015
24 EURUSD (Intraday, 1 min bars) Symbal Libran\FOREXN 222012 10/24/2012
25 SEURUSD . Last {Intraday, 1 min bars) Symbal Libran\FOREXN 222012 10/24/2012
23 EURUSD30 {Intraday, 30 min bars) Symbal Libran\FOREXN 1/2/2017 B26,2017
22 TF.D (Daity bars) Symbol Libran\FUTURES" M7/2000 8/27/2015
21 @5l {Intraday, 1 min bars) Symbol Libran\FUTURES" TN22015% 1172016
20 Gold {Intraday, 1 min bars) Symbol Libran\FUTURES" 22y 1132060 _
e Add to Market Symbals Cancel

Figure3.6. The Select Symbols window allows you to add one or more symbols from the symbol
library to the Market Symbols tablef the BuildSymbols or Evaluation Symbolsindow.

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

DeleteButton
Symbols can be deleted from the Market Symbols teither by clicking the Delete button
or by pressing the Del key.

Plot Symbol Button
To create a price chattsplaying the selected symbol iretMarket Symbols tab)e&lick the
Plot Symbol button.

Set Properties Button

To set the properties for multiple symbols togethdéor example, to set the trading costs to
$5 per contract for all selected symbelselect muiple 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 Syntibel$-te
example, if the data file contains 1 minute bars, but the 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 ts\a(commeadelimited text) file via the

File menu or copy the data to the clipboard via the Edit menu. If the Copy command is
chosen, the data will be copied in4délimited format, which permits it to be pasted directly
into a spreadsheet.

Date Range 8ttings
The Build Symbols and Evaluation Symbols windows also include controls for changing the
start and end datesd timedor analysis. To change the start and end dates for building or
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evaluating a strategy, click on the calendar controketact tle part of the date or time you
want to change and type in the new value. To change theeyear the last two digits only

The Build Symbols window includes controls for changing the percentage of data used for
training, test, and validation. Move tkkders to change the percentage of the date range
allocated to each segment. The training data are used in building the strategy. Test data are
used in evaluating the build process while it's ongoing. Data in the validation segment are
used for evaluatimthe strategies after building. The validatsagment is "oubf-sample”,

which means the data is not used in the build process, and the results on this segment
therefore provide an objective test of the strategies

As an alernative to the slider controls and to provide more precision in setting the segment
boundaries, there are date/time controls for the end of the training and test segments.
Changing the date and time for either segment will redefine the end of the seigoiasive

of the set values. The slider positions and percentages will be updated after a change is made
to the control. The validation segment does not have a date/time control because it's defined
as the remainder of the total period following thenfirag and test segments.

The check box below the slider controls allows you to specify whether the test period follows
the training period or precedes it. Leave the box unchecked if you want the training period to
come first or check the box if you wanettraining period to follow the test period. The
validation period is always the most recent segment of data

Builder stores the dates over which the strategies were built (i.e., training, test, and

validation) in the project file (.gpstrat). Once theattgies in a given project file have been

built, these build dates cannot be changed unless you rebuild the strategies. If you change the
date range on the Evaluation Symbols window after building and evaluate a strategy (i.e., by
selecting Evaluatéfom the Evaluation menu), Builder will label the different segments of

the equity curve as "OOS Pre", “8ample", and "OOS Post". OOS Pre corresponds to the
portion of the selected date range, if any, that precedes the date rangehuskeling

(training, test, and validation). {8ample corresponds to the date range used in building, and
OOS Post corresponds to any data following the date range used in building

If multiple market have been selected in the Market Symbols tabldateeange 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
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Price Chad

Creating and Using Price Charts

Project filesin 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 Symbols pane, select the symldhkisymbol libraryand click the

Plot Symbol button. Alternatively, select a symbol from the Market Symbolsaalilee

Build Symbols or Evaluation Symbolgndow and click the Plot Symbol button 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 chai$ created, it includes all the data reashirthe 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 bottom of the chartllmove 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 charts contains tiereommandsShow Strategy Trades

Show Trading Orders, andReload TheShow Strategy Tradescommand displays the

trade entry and exit markers on the price chesvided the strategy currently selected in 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), Lest: 198425, Strategy #11 1830

~ 1330

Short Entry (Sell) Long Exit (Sell)

T

~ 1870
' — 18a60

‘l‘ Long Entry iFuy} j d | 1850
i — 1540

N - 1830

Short Exit (Cover) - 1820

L 1810
3000k

~ 2000K

| | | | | | | ‘ | ‘ ‘ | | | o
: oK
T T T T T T T T T T

/04/2014 15:15  03/07/2014 15:15  03/12/2014 15:15 03/17/2014 15:15 03/20/2014 15:15 03/25/2014 15:15

E5.D x| QM AAPL -
Figure 4.1Trade entry and exit markers on a price chart
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The triangular trade markers can by distinguished by both aatbshape. 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 barwhereas 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 pricenithée updated
automatically to display the trades for the selected strategy, provided the symbols still match.
This makes it easy to review the trade estead 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 trades fothosesymbols.

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.

The Reloadcommancdcauses 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. This commandszfnlbe u
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 the end date the Date Range section of tEealuation Symbolsvindow 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 the price datariidethe 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 dat 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 Orderaiindow displayghe 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 range selecte®ateatRange section

of theEvaluation Symbolsvindow. 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 symbols will be inded 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 positions are shown 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, 817/2012 4:15:00 PM:
Long 1 shares/contracts from 833.2

MNew Orders

EMD, 8/17j2012 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 E.The Tacfng_Ordem/indow 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 shown for
all listed sitions 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 be displayed light-clicking 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 updated whendbta 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-Hevaluated by selecting Evaludtem the Evaluation menu

Position Sizing

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 theame size as 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 neostosc This
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 sizilhgusld either be handled 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 hgtiag

the orders under New Orders. A reversal entry, such as found in-arstogverse strategy,

is one in which there is no separate exit, so that the entry reverses the current position. For
example, in a stepndreverse strategy, all the entri® reversal entries, 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 nehown. As a result, 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
order that includes twice as many contracts or shares. For example, if you're long 3 contracts
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and the new order 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 gt contracts, and 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 anthfluence the 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 Egal(Fig. 2.10) 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 windovhat drops down 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 an
options for 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 proce$sePause/Resuméutton 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 (Gerniie Programmingpettings
The options that influence the build process are selected on the tBigsSetndow, shown
in Fig. 2.5 in Quick Start Steps

Population Settings

Thepopulation sizeis the number of strategies in the genetic programming populati

Strategies 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 stratégth large intraday 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 populatiorezsis of 1000 or more.

Starting with version 2.3.0, Builder allows subpopulations. This feature allows the main
population to be subdivided into smaller groups of strategies that are evolved separately. The
purpose of subpopulations is to enforce greategrdity by preventing fitter members from
dominating the population, which can lead to uniformity among strategies after some number
of generations. The number of subpopulatisrentered irBubpopulationsor by clicking the
up/down arrow buttons.

Enteaing "1" as the number of subpopulations is the same as not using subpopulations; i.e., the
main population is the only one. If more than one subpopulation is used, the subpopulations
are mixed periodically, as determined by the entiyiix subpopulations every []

generations This means that the strategies assigned to the different subpopulations are
randomized after the entered number of generations so that the strategies from different
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subpopulations can be combined with each other via crossover. Tar neidefine the
subpopulations after each generation, enter "1" here. To not mix them at all, enter the
maximum number of generations used in the build.

The number of strategies saved in the project file is specified usirgtioa After building,

save(] fittest strategies. This is the number of members from the population that are stored.
Builder selects the strategies to store based on fitness. For example, if the population size is
200 and you enter a value of 100 for this setting, the top 10@gitratranked 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 population size, the entire population will be stored.

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

The option tcSave generation with thehighest average fithess on the test segmeat

designed to reduce the risk of ovfgting. When the results on the test segmegutt $6

decline, it can indicateverfitting, which means the strategies may betitg to fit the

market noiserather than the tradable features (i.e., sig saving the strategy with the

highest fitness on the test segment, this risk may be lessened. When this option is checked, the
stored strategiegre from the generation with the highest fitness on the test segment,

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 befo

the first generation was completed.

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, ncheck the Reset on Build box before building. 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
resumirg the build after pausing it.

ltds not necessary to save as many strategies
size of, say, 500, you might want to save the top 100 strategies. Stopping the build (or waiting

for it to end) and clicking theuild button again with the Reset on Build box unchecked will

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 in the 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 thefdelt setting and is the same as starting a
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 doerrmed
combines it with part of a different member to create a new member of the population.
Members not generated via crossover are generated via mutation. To introduce more
randomness into the population, try decreasing this percentage, which wilsa¢he
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 modifitais applies primarily to

as
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point mutation, whiclopemates on an elemebly-element basis. Duringoint mutation, each
element, such as part of an entry rule or part of the exit logic, is randomly modified with a
probability equal to this value. To introduce more randomness into the population, try
increasinghis percentage.

The entryand exit rules in Builder are represented by tree structures, as explained in Chapter
1; see Fig. 1.3. Thieee 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 ttepth in Builder is 3. To increase the

potential complexity of theules, a higher tree depth can be udsetause the tree depth tends

to increase over successigenerations as a result of the crossover and mutation operators, the
subtree pruning mutation operator is used to reduce the size of the trees if the tree depth
exceeds this setting. Another way to prevent the entry and exit rules from becoming overly
complex is to include the complexity metric as part of the build mes®s Appendix:
Performance Metrics for a discussion of the complexity metric.

Setting thetreeedlpt h t o zer o wil | result in trivial entry
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 numbgutsf ithe

entry logic for strategies of this type will be limited to the entry order lagicoptionaly, a

neural network filter. 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 wdwdd be t

only entry logic 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
fitness score. This is known as tournamealection. Theéournament 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
fitness score is selectedthge parent. A s@allednegative 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
tournamensize selected here 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 crcthafspecified
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 popufétiess on the test segmeartd

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 thait was M generation 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
metricon the test segmeaver 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 segpeefarmance. 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 @n detect when that is not the case, which may imply that the build process should be
reset.
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Build Termination Options

The build termination options define the normal conditions under which the build process
should be stopped. There are two ways to stefbuild procesgrirst, you can specify both
theMinimum Generations and theMaximum 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.

In geneal, the number of generations is the number of steps in the evolution of the population
of trading strategies. During one generation, the GP process generates a number of new
population members (strategies) equal to the size of the population. A higheemafm
generations generally results in better strategies since it gives the build process more time to
evolve the population.

Hint: To explore the variety of strategy logic that can be generated by Builder, try setting the
maximumnumber of generations zero. 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 lagic.

The second way to stop the build process is to select one or both of the two optional build
termination rulesBoth of these rules are designed to detect when the results are no longer
improving so that further building would be fruitless at bestraight result in ovefit

strategies at worst. The first rule stops the build when it detects a decline in the moving
average of the population average fithess on the test segppeaifically, if the moving
averages less than it was N generations ago, the build process is stopped. The second rule
stops 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 TermiaatRules are dected graphically on the
Build Progressvindow while the build process is ongoing. Please refer to Buibgjress
Windowin the chapteBuild Resultsor more information.

Build Metrics

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

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

build objectives and conditienselected 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
0.950r complexity less than or equal to 10. The third list box is for selecting conditions for
filtering the strategies for the Top Strategies results.

The buttons to the right @&achlist box present the basic options of adding, editing, and
deleting entieés from the adjacent list box. These options are also available via a context
(right-click) menu. In addition, cut, copy, and paste command are also available, both via the
small buttons below the Delete button next to each list and as standard-kewtrol

commands (i.e., CtX for cut, CrtrC for copy, and Ct¥V for paste). Entries in the Build
Conditions list can be copied and pasted into the Top Strategies list andrseel o select
multiple list items use the shiffick and Ctriclick key combin#ons. Although itdoes not
affectthe fitness calculatiathe order of list items can be changed by cuttingem and

pasting it back into a different location in the same list.
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Build Objective X
Minirmize
" INetProfit v | withweight 1
@ Maximize
Change List of Metrics [ QK ] I Cancel

Figure5.1. The Add and Edit buttons adjacent to the Build ObjectiViss open the Build Objective
window for adding a new build objective or editing the current selection

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

maximize and enter the weight value. The weight values are all relative to one another. To
weight the metrics evenly, a weight value of 1.0 can be entered for each build objective. The
Minimize/Maximize selection will automatally change to the typical choice when the

metric is selected. For example, it will change to "Maximize" if you 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 diard it.

To edit a build objective, doubldick the metric in the list or click it once and click the Edit
button. This will bring up the same window as showfim 5.1. Make any desired changes
and click OK to update the objective in the list or Caihzdeave the objective unchanged.

To add a new condition to the Build Conditions list, click the Add button adjacent to the list.
This will open the window shown below Kig. 5.2. Select the metric for the condition from
the pulkdown menu, then selettte type of relationship (>=, <=, =, or "between"). Finally,
enter the value or values. For the "Between" condition, 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 same window as shownFiy. 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 than/equal to (==) 0.95
"1 Less than/equal to [==) i]
Carr Coeff -
"1 Equal to (=) i
I Between 0 and ]
Change List of Metrics QK ] I Cancel

Figure5.2. The Add and Edit buttons adjacent to the Build Conditions list open the Build Condition
window for adding a new build condition or editing the current selection

The strategy fitness is calculated from a combination of the build objeethe 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 Weid according to the entered
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weight values. The resulting values are then scaled so that the maximum value over the
population has the value The scaling is performed relative to the initial population, and the
same scaling factors are used for eaclegaion 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 beenmet. Fo
example, if the condition is that the drawdown should be less than 5000, and the actual
drawdown is 7800, the penalty will be 2800, which is then scaled so that the maximum
penalty value for that condition over the population members has the valubelcéindition

has been met, the penalty value is zero. Penalty values are subtracted from the fitness. This
means that the maximum penalty value that can be subtracted from the fitiefss mach

build condition. Since the maximum value of the contiiruto the fitness from the build
objectives is 1.0, the maximum possible value of the fitness is 1.0, which will happen if all of
the build conditions are met for the strategy with the maximum value of the build objectives.
Negative values of fitness irfypone or more build conditions have not been met.

Adding build conditions helps tr@gorithmconverge to a 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 spi¢g conditions that exceed the maximum performance potential of the
market. It's usually better to select build conditions that represent realistic performance goals.
If the metric values representing realistic performance goals are not apparent, al fiewadri

can be used to better gauge the potential of the market.

The fitness is calculated over all segments, but only the fitness on the tisegimgnt is

used by the genetic programming algorithm to evolve the strategies. The Vahgssn the
test segmeris used to monitor the build process according to the rules defined 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 tables well as the

equity curve, you can get a good idea of which objectives or conditions may need to be
added or changed to i mprove the rest@lts. I
objectives and conditions, such as three or four. The default selections are often a good
starting point. After a few generations, you can add or remove items, change the weights, and
so on based on the reported results. An incremental approach usoik$ybgtter 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 embers of the population for the Top Strategies results. If all the conditions in the
list are met, the strategy isdet to the Top Strategies tableach member of the population

is checked against this list as each generation is evolved. The condigahesfined the same

as in the Build Conditions table except that you can specify the data segment over which the
condition will be evaluated.

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

condition from the puldown menu, then select the type of relationship (>=, <=, =, or
"between") and enter the value or values. Finally, select the data segment over which the
conditionwill be evaluatedt(aining, test, validationor all segments). Click OK to add the

new condition to the list or Cancel to discard it. To edit a condition, daliblethe metric

in the list or click it once and click the Edit button. This will bringthp same window as

t

(@}
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shown inFig. 5.3. Make any desired changes and click OK to update the condition in the list
or Cancel to leave the condition unchanged.

TopSttis Consion I

Greater than/equal to (=) 0
Less than/equal to %=) ]
Mo. Trades -
i Equal to =) a
[ Between | 150 and 300

Evaluate condition on:
Training segment
Test segment
Validation segment

All segments training, test, and validation combined)

Change List of Metrics Cancel

Figure5.3. The Add and Edit buttons adjacent to the Top Strategies conditions list open th@"To
Strategies" Condition window for adding a new condition or editing the current selection

See Appendix: Performance Metrics for a description of each available metric.

Crarge et i I =

Available Metrics Selected Metrics™
Gross Profit - Net Profit
Gross Loss i Mo, Trades
Equity High Ave Trade
Equity Low L Pct Wins
Final Equity 3 Add —> Prof Fact
Account Return Drawdown
Ratio L/S Profit N Corr Coeff
Ratio L/5 Trades Significance
No. Wins Complexity
Mo, Losses Ave Win
Mo, Skipped Ave Loss
Max Shares Win/Loss Ratio
Min Shares Ret/DD Ratio
Ave Shares Ave Bars
Max Win (%) Ave Bars Wins
Ave Win (%) Ave Bars Loss
Ave R-AMUlt, Wins oue;ln Max Win
Ave Length, Wins Max Loss
Max Consec Wins Ave MAE
Max Loss (%) Max MAE
Ave Loss (%) N

= At least one metric required

[ 0K ][ Cancel ][ OHelp ]

F@reSA. The Change Performance Metrics window is used to add or remove pefdoa metrics
available on the Metrics tab and shown in Build Results.

The list of metrics available for any of 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 add 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 defafigou want to add the new metric to a
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specific location in the list of selected metrics, select a metric from thehégid list before
adding the new metric. When you click the add button, the new metric will be placed above
the metric you selected ihe righthand list. To remove a metric from the list of selected
metrics, select it from the rigitand list, then click the Remove buttdro move a metric up

or down in the list of Selected Metrics, use the Move Up/Dn buttons. The
Add/Remove/Move Up/Mov®n buttons can also be accessed by rajjloking. To select
multiple list items use the shiffick and Ctriclick key combinations or hold down the

mouse button while dragging the cursor over the items you want to select.

Changing the metrics here algloanges them in the Build Results table and in thedmwin
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 Analysisindow, which drops down when the 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 tastihiglonte Carlo
analysis, whih are explained in detail in the 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 @pplied during the build process or aftee-fact when re
evaluating a strategy using the EvaluatenmandTo apply stress testing as part of the build
process, make sure the option "Apply stress tests/Monte Carlo analysi€cied on the
Evaluation menu and that at least one of the stress testing methods is selected

& Y % e il

Stress Indicators Order Strategy Meural Paranm
Testing = 2 Types = Logic~ Metwork= Rang

Stress Testing/Monte Caro Analysis

Mumber of Morte Caro kerations: 10
Confidence Level: 95

4 F 4 F

Stress Testing Methods

Randomize Prices

Probability of Price Change: 30 :

Max Price Change (% of ATR): 0 :
Randomize Strateqy Inputs

Probability of Input Change: 20

4k 4 F

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

Max Change in Starting Bar: 100

o

Figure 5.5Stress testing/Monte Carlo analysis options

The number of Monte Carli¢erations is the number of evaluations made fohédonte

Carlo analysis in addition to the analysis for the 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 cumresponding to each stress test will be
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displayed in the 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 étyicurve. The results of all iterations are reported at the
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 thre optional stress testingethods: 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 Cédmation. 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 (open, high, low, 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 enter values 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 amount not greater 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 rangessdaheParameter Ranges drdpwn window

(Build menu)

To randomize the starting bar, check 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.

Indicatorsand Order Types

Indicators are selected on the Indicatrsp-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 twandowsrepresenttte build 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 $etilalick the
corresponding row in the Consider column of the table. To restore the previous settings,
click the Reset buttom.o include all items for consideration during the build process, click
the "Consider All" button, which will place an "X" ingiConsider column for each item. To
remove all items from considerationictd the "Consider None" button. Removing an
indicator or order type from the build set
constructing strategies. Removing too maeyris may reduce the likelihood of finding

viable strategiesThe 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 discusse@ider Types, Introduction chapter

Thetable of order types on the Order Typdadowincludes a column labeled "Include".
Clicking an order type in the Include column ensures that the order type will bediddéfud
each generated strategy. For example, to make sure each strategy includes a protective
(money management) stop, click the Include column entrgrierof theProtective Stop

order typs.

means
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Note: If an indicator or order type is not available for tt@sen trading platforyras
determined from the codgpe selection on the Evaluationeny the table entry will be
grayedout and will not be available for selection.

Strategyl.ogidOptions

Options affecting the types of strateggenerated 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 | == Short Only

Strategy Meural Parameter Long/Short
Logic '%Ne.twork' Ranges~
Trading Logic Options
Long/Short Symmetry
Limit entries per dayto | 1

-

| Trade entry:  6:30:00 AM = to  12:00:00PM =

| Bxit after: 12:55:00 PM =

-

| Wait for exit before entering new trade
Apply protective stops on entry bar (uses same stop size for long and short trades)
/| Mlow nested indicators where applicable (g.q.. Average{Average(C, N1}, N2))
Try different bar sizes for intraday data: 5 to |60 inincrements of | 5 minutes

©

Figure 5.6Trading Logic Options window on the Build menu

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

may increase the reliability of the strategy. However, some marketatdear directional
bias, such as stock indexes, which tend 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 entering 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 marlgtacmnthat must be
accommodated.

Entry times for intraday trades can be restricted to a time range usihgatteentry

option. Enter the starting and ending times using the time selectors. This will restrict entries
to the time range chosen. To foitcades to exit by a certain time, enter the desired exit time
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
OrderTypes tab. Consequently, selecting this option also selects the "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 tdWait for exit before entering new tradeis checked by default. This 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 always in the market, either long or short.



62

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

order upon trade entry. This means the protective stop will be applied bartb&entry,

rather than waiting until the close of the bar like most orders. In TradeStsgienting this

option applies the protective stop order using the SetStopLoss EasyLanguage command. This
option only applies to existing ptective stop orders; it does not add a protective stop if one
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 lerned on or off using the optigkllow 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 dep, which is determined for each strategy during the build process. 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 thephgless 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 leetwthe 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&,, 10, 15, 20, ¢é, 60). ihthe t hi s
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 wouldine accurate results

for some of the bar sizes, such as 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 geygeibf price data

to use with this option is 1 minute bars, although larger minute bars are fine, provided the
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 cabe, bar size range values and increment entered as

part 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 td0 in increments of 4.

When the intraday bar size is part 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 f&r size
reported in théouild report under Strategy Description, Other Strategy Features, 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 barityfree MarketSymbols table

is other than intraday or if the intraday bar sizthe Market Symbols tabls different than

the optimal value. When selecting "Evaluate "Evaluate All" from theEvaluationmenu, a
strategy with an optimal bar size will be evaluated at that bar size only if the dggen "
optimal bar size if applicable" is selected on the Evaluatienu If this option is

unchecked, the strategy will be evaluated using the settings currentlgétiethe Market
Symbols tablewhich may include a different bar type and/or bar size than the optimal one
found during the build process.

Neural Network Settings

A neural networlcan be included in each strategy by selectingfit®nInclude a neural
network in entry conditions on the Neural Network Settings drdpwn window in the
Build menu, as shown in Fig. 5&s explained in the section Neural Networkgtia
Introduction chaptera neural network is a nonlinear functiohome or more inputs, which

case
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Builder will select and evolve along with the entry and exit conditions if this option is
included. The output of the neural network will supplement the entry condiEotexthe
settings thahelp definethe neural networksis shown in Figs.7. Please refer tthe
Introduction chaptefor more information.

| |
- L - Long Only
'E | == Short Only
Meural Parameter Long/Short

Networch}Ranges =
Meural Network Settings

Inputs Include a neural network in entry conditions.

Intial number of inputs (may change during evolution): 5 -
Hidden Maxdmum number of nodes in hidden layer: 3|z
Layer

Look-back length {bars) for scaling inputs: 100

Dutput

Figureb.7. Available settings for the optional neural networleature.

Parameter Ranges

The Parameter Ranges drdpwn window of the Build menwshown in Fig. 5.8, allows you

to optionally set the minimum and maximum 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 patis For example, if you find that the strategies
generated by the program contain fix@dt stops that are too large, you can reduce the upper
value for therixed Stop Size Exits.

The ranges for fixed size stop and limit orders, both for entry aibdaes given in the

currency in which the account is denominated and are specified per share or contract. For
example, for US dolladenominated accounts, entering a range of 100 to 10¢0xed

Stop Size, Exits would mean that if you had a fixed siz@t stop in a strategy, the stop size
would be somewhere in the range from $100 per contract to $1000 per contract. For stock
and forex symbols, the entered values would typically be much smaller in order to be
reasonable on a pshare basis.

Click theUse Defaultsbutton to set the values to a default range calculated by the program
for the currently selected market(s). The default range is calculated automatically based on
multiples of the average true range (ATR). The lower limit is based on a raufipl25 of

the ATR, rounded down to the nearest tick, and the upper limit is based on a multiple of 4.0
of the ATR, rounded down to the nearest tick. If multiple markets have been selected, the
range is based on the current selection, which is the nlastetlicked on. To see if the

range changes significantly for other markets, click on a different market in the Market
Symbols table and click the Use Defaults button

Several order types use percentage values. The rBegesntage Entry Size,
Stops/Limits; Percentage Stop Size, ExitandPercentage Target Siz@rovide the values
for these order types. The entered values are in percent. For example, if the range for
Percentage Stop Size, Exits is set to 0.5 to 2.0, the size of the protective stdpecould
anywhere from 0.5% to 2.0% below the entry price for a long trade.
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Fixed Ertry Size, Stops./Limits: 0.05 to | 0.24 Use Defautts
Percentage Ertry Size, Stops./Limits: | 0.30 . to |5.00 .
Price Difference Multiple, Entries: 0.500 |2 tg | 5000 | I
Fixed Stop Size, Exits: 0.10 to | 0.50 Use Defaults
Percentage Stop Size, Exits: 0.50 2 to | 10.00
Fixed Target Size: 0.10 to | 0.50 lUze Defaults
Percentage Target Size: 0.50 T otp 10,00 |2
Price Difference Multiple, Exits: 0.500 |7 to |5.000 |7
Parameter values
Lookback, Indicators: 3 - to |50 % ame chosen during
. . the build process
Lookback, Price Pattems: 1 - to [10 - from the ranges
. " entered here.
Exit-After Number of Bars: 2 . to |15 -
Indicator Shift: 1 S :
Probability of Applying Indicator Shift: 20 . %

o

Figure 5.8The Parameter Ranges drajpwn window of the Build menu

The range of values fétrice Difference Multiple, Entries/EXxits is used when constructing
price-based stop anlimit orders for both entry and exit orders and for trailing stops with an
ATR floor. This price difference multiple is multiplied by the price difference, including
ATR and true range, before adding it to a reference price to calculate the order price

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 price patterns is chosen from the rangdusfsvgiven by
Lookback, Price Patterns Thi s applies to individual pr
L[N], and C[N].

The number of bars for the order types that exit after a fixed number of bars, including
exiting if profitable and exiting at ads, is selected from the parameter raBgie-After
Number of Bars.

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

Shift. The shift value itself is chosen from the parameter ramdjeator Shift. A shifted

indicabr 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% chance that dogtordhat can be

shifted will be shifted. Set the probability to 0% to turn indicator shifting off

The different types afrders and which parameter ranges they usdistassed in Order
Types in the Introduction chapter.

ces;
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EvaluationOptions

The Evaluation ranu is shown in Fig. 2.1id 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. Intis context, "evaluation" means performing a bton the selected strategy,
which simulates trading the strategy over the markets selected in the Market Symbols table
on the BuildSymbols or Evaluation Sgbolswindow.

Unlike most of the settings 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 thenemtiothis tab, such as an order fill
rule or the code output option, andeealuate 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 Evaluation menu contains the EvalaageEvaluate All buttons. Clicking

the Evaluate button will perform a batdstof the strategy currently selected in the Build
Results @able. A message will be displayed in the Messages window when the evaluation 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 progrées of t
evaluation will be displayed in the Messages window. The process can be cancelled by
clicking the Cancel button.

Simulation Settings Panel

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

Equity is thevalue of the account equity at the starttedf backtest. Simulated account

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

The optionApply stress tests/Monte Carlo analysieptionally evaluges the strategy results
using the stress testing and Monte Carlo options 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, stestting involves evaluating the

strategy multiple times, each time under slightly different conditions; for example, using
randomized prices or randomized input parameter values. When stress testing, the different
evaluations are combined using Monte IGanalysis, and the results are reported at the
confidence level specified on the Stress Testing window.

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

option is selected, the option here will 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 evaluatisthg whichever market data settings are currently
in place in the Market Symbols talda theEvaluation Symbolsvindow. This option has no
effect unless the strategy being evaluated has an optimal intraday bar size foundifrgp

the option to try different intraday bar sizes.

The other options in this panel are accessed through the Limit Order Optiordogvop
window, shown below in Fig. 5.9.
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Figure 5.9The Limit Order Options droplown window of the Evaluation menu

The optionFill 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 roimigk bars, it will 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
may be insufficient volume to filhll the orders 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 whiaer or not stop 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 Symbot Betliag
Market Symbols and Settings chapf@r more 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, iflantorbuy on a

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 ordeul not be filled until the market went

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

If the symbol is a futures contract traded through the Chicago Mercantile Exchange (CME),
limit orders may be subject to price banding. The opfitace limit order only if order

price is within market's price band means that the limit order will only be acceptetlie
exchange if the order price is within the band size of where the market is currently trading.
The price band size is a symbol property; see Symbol Seitirtigs chapter Market

Symbols and Settingsr more information. Select this option if theesgted symbol is

subject to price banding for limit orders, and be sure to provide a valid value for the price
band size in the symbol's properties.

Code Type Panel

The code type panel allows you to choose the type of code generated when the strategy is
evaluated. Select TradeStatibfultiCharts for TradeStation version 6 and above and for
recent versions of MultiCharts, TS 2000i for TradeStation version 2000i, NinjaTrader for


































































































































































