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UNDER- OR OVER-COMPENSATED FOR THE IMPACT, IF ANY, OF CERTAIN
MARKET FACTORS, SUCH AS LACK OF LIQUIDITY. SIMULATED TRADING
PROGRAMS IN GENERAL ARE ALSO SUBJECT TO THE FACT THAT THEY ARE
DESIGNED WITH THE BENEFIT OF HINDSIGHT. NO REPRESENTATION IS BEING
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Software License Agreement

These license terms are an agreement between Adaptrade Software and you. Please read them. They apply to the software named
above, which includes the media on which you received it, if any. The terms also apply to any

e  updates,

e  supplements, including EasyLanguage code files for TradeStation, and

e support services
for this software provided by Adaptrade Software, unless other terms accompany those items. If so, those terms apply.

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

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

1. LICENSE MODEL. The software is licensed on a per user basis.

2. INSTALLATION AND USE RIGHTS. You may install any number of copies of the software on your devices, provided it is
for your use only. A "single user" license permits the use of the software on no more than one device at a time. A "two-user"
license permits the software to be run on two devices at the same time, and so on.

3. SCOPE OF LICENSE. The software is licensed, not sold. This agreement only gives you some rights to use the software.
Adaptrade Software reserves all other rights. Unless applicable law gives you more rights despite this limitation, you may use
the software only as expressly permitted in this agreement. You may not
e reverse engineer, decompile or disassemble the software, except and only to the extent that applicable law expressly

permits, despite this limitation;

e make more copies of the software than specified in this agreement or allowed by applicable law, despite this limitation;
e publish the software for others to copy;
e rent, lease or lend the software;

4.  BACKUP COPY. You may make backup copies of the software. You may use these copies only to reinstall the software.

5.  EXPORT RESTRICTIONS. The software is subject to United States export laws and regulations. You 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.

6. SUPPORT SERVICES. Support services are as described on the Adaptrade Software web site, www.Adaptrade.com.

7.  ENTIRE AGREEMENT. This agreement, and the terms for supplements, updates and support services that you use, are the
entire agreement for the software and support services.

8. APPLICABLE LAW.

a.  United States. If 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 of laws principles. The laws of the state
where you live govern all other claims, including claims under state consumer protection laws, unfair competition
laws, and in tort.

b.  Outside the United States. If you acquired the software in any other country, the laws of that country apply.

9. LEGAL EFFECT. This agreement describes certain legal rights. You may have other rights under 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 under the laws of your country if the laws of your country do not permit it to do so.

10. DISCLAIMER OF WARRANTY. THE SOFTWARE IS LICENSED “AS-1S.” YOU BEAR THE RISK OF USING IT.
ADAPTRADE SOFTWARE GIVES NO EXPRESS WARRANTIES, GUARANTEES OR CONDITIONS. YOU MAY
HAVE ADDITIONAL CONSUMER RIGHTS UNDER YOUR LOCAL LAWS WHICH THIS 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 NON-
INFRINGEMENT.

11. LIMITATION ON AND EXCLUSION OF REMEDIES AND DAMAGES. YOU CAN RECOVER FROM ADAPTRADE
SOFTWARE ONLY DIRECT DAMAGES UP TO THE AMOUNT PAID FOR THE SOFTWARE. YOU 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 condition, strict liability, negligence, or other tort to
the extent permitted by applicable law.
It also applies even if Adaptrade Software knew or should have known about the possibility of the damages. The above
limitation or exclusion may not apply to you because your country may not allow the exclusion or limitation of incidental,
consequential or other damages.
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Chapter 1

Introduction

Overview

Adaptrade Builder is a stand-alone Windows program that automatically generates trading
strategies for several popular trading platforms, including TradeStation, MultiCharts,
NinjaTrader 7/8, MetaTrader 4, and AmiBroker. Builder synthesizes unique combinations of
trading indicators, trading rules, price patterns, entry and exit order types, and other user-
selectable options and generates the corresponding strategy code. The program can generate
an almost unlimited variety of trading strategies, including breakout, trend-following, stop-
and-reverse, end-of-day, day trading, and others. Builder can also generate neural network-
based strategies in which the elements of the network are chosen automatically. All strategies
created by Builder are designed around the user’s specified performance requirements and
goals and can be as simple or as complex as desired.

In effect, Builder automates the traditional, manual approach to strategy development in
which the trader selected elements of a trading strategy based on prior experience combined
with knowledge of technical indicators, entry and exit order types, and strategy design. In
this traditional approach, a strategy was based on a market “hypothesis”; that is, an idea of
how the market works. A viable trading strategy was typically developed through a long
trial-and-error process involving numerous iterations, revisions, and testing until acceptable
results were achieved.

Figure 1.1. Main window of Adaptrade Builder.

Builder performs each step of the manual process automatically. The program generates an
initial population of trading strategies by "seeding" the population based on the user's



selected options. The initial population of strategies is then “evolved” over successive
generations using a genetic programming algorithm, guided by performance criteria selected
by the user. The program builds the strategies over the training or “in-sample” data segment
and tests each one over the test and validation (“out-of-sample”) segments. Each candidate
strategy is essentially a hypothesis that is either supported or refuted by the out-of-sample
testing. In addition, Builder includes a unique test of statistical significance that takes into
account the build process to test whether each member of the population overcomes the so-
called data mining bias.

The premise behind Builder is that developing a trading strategy is essentially a problem of
statistical inference. The price data can be thought of as a combination of “signal” and
“noise”. The signal is the tradable part of the data, and the noise is everything else. In this
context, the essential challenge is finding strategies that fit the signal while ignoring the
noise and avoiding over-fitting. At the same time, market data is often non-stationary: the
statistical properties change over time. A successful strategy is therefore one that fits the
stationary elements of the market signal with a suitable number of degrees-of-freedom to
avoid both under-fitting and over-fitting. Out-of-sample testing and the statistical
significance test of the build process are used to verify these requirements.

Builder is designed to generate strategies for almost any market and time frame, from tick
data to monthly bars, for stocks, futures, forex, ETFs, and other markets. The strategies
generated by Builder are complete trading strategies, including rules and trading orders for
entering the market, exiting at a profit, and exiting at a loss. The strategy code is provided in
open text file format, which can be copied to the trading platform for subsequent execution to
generate trading signals.

Some of the user options in Builder include the code type (e.g., current versions of
TradeStation/MultiCharts, TradeStation 2000i, NinjaTrader 7, NinjaTrader 8, MetaTrader 4,
AmiBroker); specifying strategies as long-only, short-only, or combined long and short
trading; requiring the long and short entry rules to be logical opposites; limiting entries and
exits to specified times; limiting the number of entries per day for day trading strategies;
including a neural network in the entry conditions; specifying one of several optional
position sizing methods to include in the strategy code; building using stress testing/Monte
Carlo analysis; excluding specific indicators, entry rules, and exit rules from the build
process; and specifying various aspects of the genetic programming process as well as other
features to be included or excluded from the generated strategies.

Builder can also be used as a stand-alone trading platform for end-of-day trading. The
program includes price charting, which displays the trade entry and exit points on the chart.
A Trading Orders window displays the current open position(s) and any pending orders for
the next bar. Used in conjunction with the data provider and brokerage of your choice, the
generated strategies can be evaluated day-to-day in Builder and the orders sent manually to
your broker for execution.

Genetic Programming

Builder uses a technique called genetic programming (GP),! which belongs to a class of
machine learning algorithms called evolutionary algorithms. Evolutionary algorithms and GP
in particular were developed by researchers in artificial intelligence based on the biological
concepts of reproduction and evolution. A GP algorithm “evolves” a population of trading
strategies from an initial population of randomly generated members. Members of the
population compete against each other based on their “fitness.” The fitter members are
selected as “parents” to produce a new member of the population, which replaces a weaker
(less fit) member.



Two parents are combined using a technique called crossover, which mimics genetic
crossover in biological reproduction. In crossover, part of one parent’s genome is combined
with part of the other parent’s genome to produce the child genome. In Builder, genomes
represent the trading rules and order logic of the strategy. Other members of the population
are produced via mutation, in which one member of the population is selected to be modified
by randomly changing parts of its genome.

Over successive generations of reproduction, the overall fitness of the population tends to
increase. The process is stopped after some number of generations or when the fitness stops
increasing. The solution is generally taken as the fittest member of the resulting population,
although any member of the final population may be selected.

The initial GP population might have as few as 50 members or as many as 1000 or more. A
typical build process might progress over anywhere from 10 to 100 generations or more.
The number of strategies constructed and evaluated during the build process is equal to the
size of the population multiplied by the 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:

e The universe of possible trading 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
desired results.

e The GP process reduces the need for knowledge of technical indicators and strategy
design. The GP algorithm selects the individual trading rules, indicators, and other
elements of the strategy for you.

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

e The GP process eliminates the most labor intensive and tedious elements of the
traditional strategy development process; namely, coming 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.

e The GP process is unbiased. Whereas most traders have developed biases for or against
specific indicators and/or trading logic, GP is guided only by what works.

e By incorporating proper trading rule semantics, the GP process in Builder is designed to
produce logically correct trading rules and error-free code.

e The GP process often produces results that are not only unique but non-obvious. In
many cases, these hidden gems would be nearly impossible to find any other way.

e By automating the build process, the time required to develop a viable strategy can be
reduced from weeks or months to a few days in some cases, depending on the length of
the input price data file and other build settings.

Genetic programming has been successfully used in a variety of fields, including signal and
image processing, process control, bioinformatics, data modeling, programming code
generation, computer games, and economic modeling; see, for example Poli et al.2 An
overview of using GP in finance is provided by Chen.? Colin* was one of the first to explain
how to use GP for optimizing combinations of rules for a trading strategy.

Various academic studies have demonstrated the benefits of GP in trading. For example,
Karjalainen® found that price pattern trading rules evolved using GP for S&P 500 futures



provided an advantage over buy-and-hold returns in out-of-sample testing. Similarly, Potvin
et al.® found that rules generated through a GP process for individual stocks outperformed
buy-and-hold in out-of-sample testing during falling and sideways markets. 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 to buy-and-hold on out-of-
sample testing.

Until recently, most applications of genetic programming to trading strategy generation have
been academic studies based on limited rule sets, overly simple entry and exit logic, and
custom-written code, making the results unsuitable for most traders. At the same time, most
available software that implements GP for market trading has either been targeted to
professional traders and priced accordingly or is very complicated to set up and use.
Adaptrade Builder was designed to make GP simple to use for any trader, individual or
professional, who has a basic understanding of strategy trading and is familiar with one of
the supported trading platforms.
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Build Algorithm

The build algorithm used in Adaptrade Builder is illustrated below. The gray-shaded boxes
represent the input data, which includes the price data for the markets of interest, the
indicators and order types in the so-called build set, and the options and performance criteria
(build goals) selected by the user.

The algorithm starts with the Strategy Generation step. An initial population of trading
strategies is randomly developed from the available technical indicators and rule types in the
build set. Any options that the user has selected, such as exiting all positions at end-of-day,
are applied at this point. Each strategy is then evaluated over the price data for the selected
markets, and a fitness value is assigned based on a weighted average of the build goals
specified by the user. For example, you might select net profit and drawdown as the two



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

To generate new members of the population, members of the current population are selected
at random, and the fitter ones are chosen as parents for crossover and mutation. 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 created as there are members in the current
population. This step represents one generation.

Technical Order Strategy
Indicators Types Options

— 7 =

Strategy
Generation

v

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

L J

Final Strategies

Figure 1.2. Build algorithm in Adaptrade Builder.

If the user has selected one of the build failure rules, the results on the test segment are
checked after the specified number of generations. If the results are not above the threshold
chosen by the user, the process is reset, which causes the population to be re-initialized and
the generation count to be reset to zero. After the specified number of generations has been
successfully completed or the build termination conditions have been met, the strategies
("Final Strategies") are evaluated on the validation segment and the results are listed in the
Build Results table in order of fitness.

Entry and Exit Conditions

The GP process evolves three essential strategy elements simultaneously: entry conditions,
exit conditions, and orders for entry and exit. Optionally, a neural network can be evolved as
well; see Neural Networks, below. The entry and exit conditions are represented as tree
structures, as shown below in Fig. 1.3.
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Figure 1.3. Entry condition example showing tree structure ((Highest(C, 20) < Average(H, 23) or
AbsValue(Momentum(L, 30)) >= H[6] - L) and SlowD(14) > FastK(5)).

The tree structure enables the generation of entry and exit conditions with considerable
complexity. 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 functions, prices, and
constants, such as indicator lengths. Each branch is terminated with a node that has no inputs.
Available indicators in Builder are listed in Table 1, below. These are described in detail in
the appendix.

Note: As shown in Table 1 (see footnotes), not all indicators are available for all code types
(scripting languages). For example, if the MetaTrader 4 code type is selected on the
Evaluation Options tab prior to building, some indicators will be excluded from the build set
and will not be included in the strategies. If a strategy previously built for
TradeStation/MultiCharts includes one or more of these indicators and is then re-evaluated
when the MetaTrader 4 code type has been selected, the resulting code will be invalid and
will not compile in MetaTrader. Also, some indicators generate different values in different
platforms, and Builder has been designed to duplicate these differences depending on the
selected code type. For this reason, a strategy may produce different results if evaluated
under a different code type than was selected for building the strategy.

The EasyLanguage code corresponding to the tree structure shown in Fig. 1.3 is listed below.

VarL1 = Highest(C, 20);
Varl2 = Average(H, 23);
VarlL3 = Momentum(L, 30);
Varl4 = AbsValue(VarlL3);
Varl5 = H[6];

Varl6 = Varl5 - L;

Varl7 = SlowD(14);

Varl8 = FastK(5);

CondlL1 =VarlLl < Varl2;
CondL2 = VarlL4 >= Varle6;
CondL3 = CondL1 or CondL2;
CondL4 = VarlL7 > VarlL8
EntCondL = CondL3 and CondL4;



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

The crossover operator of the GP process replaces a subtree in one parent with a subtree from
the other parent. For example, the subtree on the right of Fig. 1.3, starting with “>” (i.e.,
SlowD(14) > FastK(5)), might be replaced with a different subtree from another member of
the population. Each crossover operation produces two new trees as 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 nodes in the tree. For example, the “Average” node might be replaced
with “Lowest” so that the subtree Average(H, 23) becomes Lowest(H, 23). Subtree mutation
replaces a subtree with a new, randomly generated one. Subtree simplification replaces a
subtree with a similar one that has fewer nodes. Subtree complication 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
Exponential moving average
Weighted moving average
Triangular moving average® 2
Adaptive variable moving average
Zero-lag trend

Adaptive zero-lag trend

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

Rate of change (ROC)*

Fast K stochastic®:?

Fast D stochastic

Slow D stochastic

Relative strength indicator (RSI)
RocketRSI

Inverse Fisher RSI

Inverse Fisher cycle

Adaptive inverse Fisher RSI
Adaptive inverse Fisher cycle
Commodity channel index (CCI)
Directional indicator (DI1+/Dl-)

Directional movement index (DMI) -2
Average directional index(ADX)
True range (TR)

Average true range (ATR)
Standard deviation

Ulcer index

Bollinger band

Keltner channel* 2

Lowest

Highest

Volume
Accumulation/distribution
Chaiken oscillator?

Crosses above/below?

Price patterns (O, H, L, C, O[N], etc.)
Consecutive bars up/down
Congestion count

Typical price

Floor trader pivots

Day of week

Time of day

Absolute value

indicator not available for MetaTrader 4 code.  2Indicator not available for AmiBroker code.

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

CLINT3

selects “Long only”, “Short only”, or “Long/Short Symmetry”. Each condition is a logical
statement; it evaluates to either true or false. A value of true means the condition is satisfied
for that market side (long or short), which is necessary for the order to be placed. Entry
conditions are applied to all types of entry orders. In other words, the entry condition must be
true for the entry order to 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 applies both syntactic and semantic
rules when building the conditions. Syntactic rules ensure 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. Semantic rules
ensure that comparisons between different nodes are meaningful. For example, it makes
sense to compare the Highest(C, 20) to a moving average of price since both functions return
a price. However, it would not be meaningful to compare the closing price to the time of day
or to compare a stochastic, which has a value between 0 and 100, to a moving average of
price. The semantic rules enforce these requirements.

According to the semantic rules, indicators that return a price or volume-based value can be
used as input to indicators that take price or volume as an input. Examples of price-based
indicators include Average, XAverage, Highest, Lowest, ROC, RSI, Momentum, and
MACD. For example, Builder can produce conditions that include statements such as
Average(Highest(XAverage(C, N1), N2), N3). This is called indicator nesting. Currently,
nested indicators are not available for MetaTrader 4. Where available, nesting can be turned
off in order to reduce strategy complexity using an option on the Strategy Logic window.

If multiple data series are included in the build -- a new feature starting in version 2.5.0 -- the
semantic rules also ensure compatibility between the different series. For example, if the
primary series (the series on which trades are placed) is AAPL and a secondary series is
SPY, indicators can be applied to either symbol, but comparisons between the symbols are
prevented. However, comparisons are allowed between data series if they have the same
symbol but different timeframes, such as 30-minute bars of the E-mini S&P futures (ES) and
daily bars of the ES.

Order Types

Entry Orders
The following types of entry orders are 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)

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 market. Stop orders are intended to be placed
above the market for a long entry and below the market for a short entry. Limit orders are
intended to be placed below the market for a long entry and above the market for a short
entry.

The dollar-based stop and limit entries ($) use a fixed-size deviation from the current bar's
close based on a currency value (e.g., dollars for accounts denominated in dollars). The size
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 window. For example,
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 value for the symbol to
obtain the number of points. For example, a stop value of $500 means the entry price is
calculated to be $500 from the current bar's close per share/contract. For the E-mini S&P



futures, for example, this means the entry stop would be 10 points above the close for a long
trade because each point is worth $50 for the E-mini.

Percentage-based 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 example, if the close is 25,
a 5% limit entry would be placed 1.25 points below the close for a long trade. The
percentage value is chosen from the "Percentage Entry Size, Stops/Limits" parameter range
on the Parameter Ranges window.

Price-based stop and limit entry prices in Builder are calculated as follows:
EntryPrice = PriceValue +/- Fr * PriceDiff

where:
PriceValue isone of: price, price[N], Highest(price, N), Lowest(price, N),
Average(price, N), XAverage(price, N), WAverage(price, N), TriAverage(price, N),
ZL Trend(price, N), DayPrice, TypicalPrice, AS_PivotS, or AS_PivotR;
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);
AS_PivotS is the floor trader pivot support price, which can be at one of three
levels, depending on the function input value;
AS_PivotR is the floor trader pivot resistance price, which can be at one of three
levels, depending on the function input value;
Fr is a constant multiplier; and
PriceDiff isone of: true range, ATR, PriceValue; — PriceValuez, or
AbsValue(PriceValue; — PriceValuey), in which PriceValue; and PriceValue; are
instances of PriceValue, as described above.

The listed functions, such as OpenD(0) and Highest(price, N), are shown as written in
TradeStation’s EasyLanguage. PriceValue, Fr, PriceDiff, and the associated function
parameters are chosen by Builder during the build process. The N's are chosen from the
"Lookback" ranges (Indicators, Price Patterns) entered on the Parameter Ranges window. Fr
is selected from the "Price Difference Multiple, Entries" range entered on the Parameter
Ranges window.
The following are examples of long stop entry prices:

EntryPrice = Average(C, 10) + 3.5 * AbsValue(C[5] - H[14])

EntryPrice = H + 2.1 * AbsValue (Average(C,20) - Lowest(H,15))

These could also be short limit entries since short limit entries are also above the market and
therefore use a “+” sign to add the price difference to the price value.

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

These could also be long limit entries since long limit entries are also below the market and
therefore use a “-” sign to subtract the price difference from the price value.



The following are examples of each type of entry order:

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

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

e Enter on Stop (%): sell short next bar at close * (1 - 0.02) stop (i.e., sell short 2% below
this bar's close).

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

e Enter at Limit ($): buy next bar at close - 10 limit (i.e., buy 10 points below this bar's
close).

e Enter at Limit (%): sell short next bar at close * (1 + 0.035) limit (i.e., sell short 3.5%
above this bar's close).

e Enter at Limit (Price): buy next bar at L - Average(H - L, 10) limit (i.e., buy at the low
minus the 10-bar average high-low range).

The following types of exit orders are available in Builder:

Exit at Target ($)

Exit at Target (%)

Exit at Target (Price)
Trailing Stop ($ Floor)
Trailing Stop (ATR Floor)
Protective Stop ($)
Protective Stop (%)
Protective Stop (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

Exit End-of-Week

Target Exits

The three target exits use limit orders to exit the trade at a price that represents a profit for
the trade. The first target exit type ($) uses a fixed-size target based on the value of the profit
target (e.g., dollars for accounts denominated in dollars) and is applied per share or contract.
For example, a target size of $500 means the target price is calculated so that if the target is
hit, the profit will be $500 per share or contract before trading costs. For the E-mini S&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 for the E-mini. 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
trade or 2 two points below the entry for a short trade. The size of the target chosen by the
program during building is based on the "Fixed Target Size" parameter range entered on the
Parameter Ranges window.

Percentage targets are set at a percentage of the entry price above (below) the entry price for
a long (short) trade. For example, if the entry price is 25, a 5% target would be placed 1.25
points above the entry for a long trade. The percentage value is chosen from the "Percentage
Target Size" parameter range on the Parameter Ranges window.

10
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Price-based target exits are constructed the same way as limit entry orders. Specifically, the
price for this type of target exit is calculated as follows:

ExitPrice = EntryPrice +/- Fr * PriceDiff

where EntryPrice is the entry price for the trade, and Fr and PriceDi £ £ are as defined
above for entry orders. For exits, Fr is selected 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:
ExitPrice = EntryPrice - 4.3 * AbsValue(C[10]-Xaverage (C,2))

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

Trailing Stops

Trailing stops in Builder are activated when the open profit on a closed-bar basis is above a
threshold called the floor. There are two types of trailing 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 fixed-size floors, the size of the floor is selected by the program from
the "Fixed Stop Size, Exits" parameter range entered on the Parameter Ranges window. For
ATR-based floors, the multiple of the ATR is selected from the "Price Difference Multiple,
Exits" range on Parameter Ranges. Once the threshold has been reached, the trailing stop is
placed so that 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 of protective (also known as money management)
stops. The fixed-size protective ($) stops use a fixed value (e.g., in dollars for accounts
denominated in dollars), which is applied per share or contract. For example, a stop size of
$500 means the stop price is calculated so that if the stop is hit, the loss will be $500 per
share or contract. For the E-mini 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 the Parameter Ranges window ("Fixed Stop Size, Exits").

Percentage (%) protective 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 a long trade. The
percentage value is chosen from the "Percentage Stop Size, Exits" setting on the Parameter
Ranges window.

Price-based protective stops are constructed the same way as price-based target exits. In fact,
the only difference is that the sign is reversed preceding the PriceDiff portion of the
ExitPrice equation presented above. For example, the equation presented above to illustrate a
short target exit alternatively could be a long protective stop.

Exiting After N Bars
The “Exit After N Bars” order type causes the trade to exit at the 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
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by Builder during the build process. The "Exit After N Bars Profit" and "Exit After N Bars
Loss" order types work similarly. With the "Exit After N Bars Profit" order type, the trade is
exited at the open of the next bar if the number of bars since entry is greater than or equal to
N and the close of the bar is greater (less) than the entry price for a long (short) trade; i.e., if
the trade is profitable before costs.

Likewise, with the "Exit After N Bars Loss" order type, the trade is exited at the open of the
next bar if the number of bars since entry is greater than or equal to N and the close of the
bar is less (greater) than the entry price for a long (short) trade; i.e., if the trade is
unprofitable before costs. Normally, N is selected from the "Exit-After Number of Bars"
setting on the Parameter Ranges window. However, for intraday strategies for which the end-
of-day exit has been selected, N is limited to the number of bars in the trading session.

Other Types of Market Exits

The “Exit After Time” order type causes the trade to exit at the open of the next bar when the
time of the current bar is greater than or equal to an input time chosen by Builder. For
example, the exit order might read “If time >= 1030 then sell next bar at market”. Note that
this implies the time stamp for the trade exit will be the time of the bar following the bar
where the exit is triggered. In the preceding example, if the bars are 30 minute bars, the exit
time would be shown as 11:00.

The “Exit at Market” order type causes the trade to exit at the open of the next bar when the
exit condition is true on the current bar.

The “Exit End-of-Day” order type 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 bar. For TradeStation and MultiCharts, this exit type
is primarily for back-testing purposes. It can be problematic because the market will be
closed by the time the order is sent, which means it may be placed in the after-hours market
as a limit order and therefore may not be filled. To achieve end-of-day exits in real-time
trading on intraday data in any of the supported languages, the optional time-based exit on
the Strategy Logic window should be used. The End-of-Day exit type is not available for
MetaTrader 4 or AmiBroker. For NinjaTrader, this exit only applies to intraday data.

The “Exit End-of-Week” order type is essentially the End-of-Day exit applied on a Friday. It
causes the trade to exit at the close on Friday. This order type is only available for
EasyLanguage code (TradeStation/MultiCharts), which is the only supported language that
includes an end-of-session order type ("SetExitOnClose"), other than NinjaTrader, which
does not allow the end-of-session exit to be restricted to a specific day. Please note that the
exit occurs only on a Friday, so if there are no bars on Friday, there will be no exit that week
via this order type. As with the End-of-Day exit, this exit type can be problematic because the
market will be closed by the time the order is sent, which means it may be placed in the after-
hours market as a limit order and therefore may not be filled. As an alternative to achieve
end-of-week exits in real-time trading on intraday data in any of the supported languages,
the optional time-based exit on the Strategy Logic window can be used with the optional day-
of-week restriction.

Neural Networks

Neural networks are nonlinear models loosely based on the way the brain is structured as a
network of interconnected neurons. A neural network is established by fitting it to a given set
of input and output data with the goal of accurately predicting the output from input data not
used in the fitting process. A successful neural network is one that generalizes well to new
input data.
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A neural network is often described graphically as a set of nodes connecting an input layer
through a "hidden" layer of nodes to one or more outputs. The inputs are summed together
using a set of weights that connect the nodes to produce the output. The weights are
determined by the fitting or training process. A neural network with a single output and one
hidden layer is shown below in Fig. 1.4.

Inputs

Hidden
Layer

DOutput

Figure 1.4. A neural network with a single output and one hidden layer.
The output from the network is defined by the following equations:
Hi=tanh(wir * i + wor * o+ ... + wn1 * |)

Ho=tanh(Wiz * i + W * o+ ... + w2 * |)

Hm = tanh(Wlm * I]_ + Wom * |2+ +an * In)

Output = tanh(Wnm+1 * H1 + Wams2 * Ho + ... + Wnmem * Hm)

The I; represent the inputs. In the context of trading, these could be anything that might have
some predictive value for trading, such as momentum, stochastics, ADX, moving averages,
etc. The H; represent the hidden nodes, the weights are given by the wiq, and the output value
by Output. The hyperbolic tangent function, tanh, returns a value in the range -1 to +1, so the
output will lie in this range. The inputs are typically scaled so that they also lie between -1
and +1.

Training the network to determine the weight values involves iterating on the weights using
known input-output data. The technique traditionally used to adjust the weights in an
iterative manner is called back-propagation, although any similar approach may be used,
such as a genetic algorithm.

In Builder, the inputs to the network are chosen by the genetic programming process and
evolved along with the entry and exit conditions using the same processes of crossover and
mutation used to evolve the entry and exit conditions. The output of the network allows for a
long entry if it's greater than or equal to 0.5 and for a short entry if it's less than or equal to -
0.5. This 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 network output must be at least 0.5 for a long entry.

As suggested above, the inputs to the neural network are scaled so that they lie between -1
and +1. The scaling is performed on a moving or trailing basis over the most recent
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NNLookBack bars. In other words, the minimum and maximum values of each input over
the most recent NNLookBack bars are used to scale each input so that it lies between -1 and
+1. The value of NNLookBack is a user-selectable option with a default value of 100.

In addition to evolving the inputs to the network, Builder also evolves the number of nodes
in the hidden layer and the weight values. The initial number of inputs is a user-selectable
option, along with the maximum number of nodes in the hidden layer. The number of inputs
may change from strategy to strategy over successive generations as the inputs from different
strategies are combined using crossover.

The total number of weights in the network will be given by (n + 1) * m, where n is the
number of inputs and m is the number of nodes in the hidden layer, provided m is at least
one. If there is no hidden layer (i.e., m is zero), the number of weights is the same as the
number of inputs. In the resulting strategy code, each weight is listed as a strategy input.
Other strategy inputs may result from the network inputs, such as the look-back length of a
moving average.

To include a neural network, simply check the option on the Neural Network window and
select the available settings, such as the initial number of inputs and the maximum number of
hidden nodes. To develop strategies in which the neural network provides the only entry
condition, set the tree depth (GP Settings) to zero, which will ensure that the usual entry
conditions are always "true".

Trading Strategy Structure

Trading strategies in Builder have the following general form, shown below in pseudo-
code:*

Inputs: N1, N2, N3,
LongEntryCondition = ..
ShortEntryCondition = ..
LongExitCondition = ..
ShortExitCondition = ..

[Neural network inputs]
[Neural network output function]

If [position is flat and] LongEntryCondition is true
[and neural network output >= 0.5] then
Long entry order..
Initialize long exit orders as necessary..

If [position is flat and] ShortEntryCondition is true
[and neural network output <= -0.5] then
Short entry order..
Initialize short exit orders as necessary..

If position is long then
Long exit order 1..
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Long exit order 2..

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

[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 look-back length, and any parameters required by the entry and exit
orders, such as the look-back length for the ATR.

The LongEntryCondition through ShortExitCondition variables are the true/false conditions
evolved by the genetic programming process, such as shown in Fig. 1.3. A long entry order is
placed if the long entry condition is true, subject to the optional conditions, such as that the
position is currently flat (out of the market) and that the neural network output value is above
the threshold value. Likewise, a short entry order is placed if the short entry condition is true,
subject to the optional conditions. An open long trade is exited at the next open if the long
exit condition is true on the current bar. An open short trade is covered (exited) at the next
open if the short exit condition is true is on the current bar.

Only one type of 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 variables for the exit orders may 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 exit order of each type listed above. Unless
the necessary orders have been excluded from the build set by the user, the program will
ensure that each strategy has an exit-at-a-10ss and an exit-at-a-profit. This prevents trades
from remaining open indefinitely.

The optional end-of-day exit must be specified by the user on the Order Types window in
order to be included 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 introductory 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 coefficient, trade significance, and the
number of trades. The build metrics define the fitness function that's used to drive the
evolution of the population.



Build Objectives

Maximize Net Profit, weight 1.000
Maximize Corr Coeff, weight 1,000
Maximize Significance, weight 1.000

Build objectives and conditions are ‘
used in calculating the "fitness" for
evolving strategies during the build

Build Conditions

p . These metrics are always
evaluated on the training segment.

The conditions for selecting the top
strategies determing which strategies
are copied to the "Top Strategies”
population. These metrics can be

Corr Coeff == 0.9500 (Train)
Significance == 95.0000% (Train)
Mo, Trades == 150 (Train)

Conditions for Selecting Top Strategies

evaluated on ary segment or all
segments combined.

Use the buttons adjacent to each list
to add, modify, or remove entries from
the list. Use Save Settings and Load
Settings to save all metric settings
and to load previously saved settings.

| ok | cancel |
Figure 1.5. Build metrics for example build.
~ Population Build Settings
Population Size: Crossover Pct: 11 60%
Subpopulations: Mutation Pct: |t 50%

Mix subpopulations every generations.

Tree Depth: .
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After building, save fittest strateqies. Toumamert Size: .

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 @ apply the following rules:

Start over if the @ perod moving average of fitness on the test segment is less than it was @
generations ago ("Finess Failure Rule™).

Start over if the average |Net Profit = | onthe test segment of the top EI

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

~ Build Temination Options

Minimum Generations: IEI
Maximum Generations:

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

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

| ok || Cancel

Figure 1.6. Genetic programming settings for example build.
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Figure 1.7. Fitness on the training and test segments during the build process.

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

Training | Tesi | Validation

100 200 200 400 500 600

To0

|Equit].r Curve | Strategy Cod... Trade List (105) Performance ... E Build Report ...

Figure 1.8. Closed trade equity curve after build.
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The genetic programming (GP) settings are shown in Fig. 1.6. 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 over-fit. 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 if the build process is still
improving the results or if the population has converged. If either of the checked rules
applies, the build process will be stopped.

The train/test/validation division of data was set to 65% training, 20% test, and 15% validation. The
build process ran over 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 labeled "Train Fit" 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 on the test segment, 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 over-fit the training data, the build process was stopped by one of
the build termination rules. The generation with the highest fitness on the test segment was saved for
the final results according to the option shown in Fig. 1.6.

After the build process was completed, the population results were sorted by the fitness 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
EasyLangauge (TradeStation) code for the corresponding 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 inputs }

Inputs: NL1 (4), { Day of week (0 to 6 for Sunday to Saturday), long trades
}

NL2 (306), { Indicator look-back length (bars), long trades }

NL3 (17), { Indicator look-back length (bars), long trades }

sShiftLl (7), { Indicator shift value (bars), long trades }

NSl (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 }

XSl (4.5736), { TrendParam value for adaptive indicator (-5 to 5), short

trades }



XS2 (2.0417), { TrendParam value for adaptive indicator (-5 to 5), short
trades }

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

NBarExL1l (11), { Number of bars from entry for market exit if
unprofitable, long 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
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), { Minimum 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),
VarSl (0),
VarS2 (0),
vVarS3 (0),
VarS4 (0),
VarS5 (0),
VarSo (0),
VarS7 (0),

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

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

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

{ Entry and exit conditions }

VarLl = DayOfWeek (date);

VarlL2 = FastD(NL2) ;

VarL3 = FastK(NL3) [ShiftLl];

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

VarS4 = StandardDev (O, NS6, 1);

VarS5 = VarS4 * XS3;

VarSe6 = Momentum (L, NS7);

VarS7 = AbsValue (VarSo) ;

EntCondL = VarLl <= NL1;

EntCondS = VarSl crosses above VarS3;
ExCondL = VarL2 >= 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
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Buy ("EnMark-L") NShares shares next bar at market;
end;

If MarketPosition = 0 and EntCondS then begin
Sell short ("EnStop-S") NShares shares next bar at EntPrS stop;
end;

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

{ Exit orders, short trades }
If MarketPosition = -1 then begin
TargPrS = EntryPrice - TargFrS * TrueRange;
Buy to cover ("ExTarg-S") next bar at TargPrS limit;

If ExCondS or BarsSinceEntry >= NBarExS1l then

Buy to cover ("ExMark-S") next bar at market;
end;

For additional examples, please see the Newsletters section on the Adaptrade.com web site.



Chapter 2
Getting Started

Installation

Recommended System Requirements:
3 GHz or faster processor
8 GB or more RAM
64-bit Windows Vista or newer operating system
Monitor: 17 inch or larger

Adaptrade Builder can be downloaded by clicking the "Customer Login" link in your
purchase receipt. Enter the login information provided in the receipt, then click the Download
button. Unzip the downloaded file to extract the installation file for Builder, which should
look similar to the following setup file for version 3.0.0: BuilderLicensedSetup_v300.exe. The
installation file is self-extracting. To install the program, browse to the location of the
extracted installation file via Windows Explorer and double-click 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 click OK in the Run window. The
installation should begin.

The installation program will prompt you for the location to install the program files. The
default location is the folder Program Files\Adaptrade Software\Adaptrade Builder x.x.x\,
where x.x.x is the version number (e.g., 3.0.0). You can install the program in another location
if you wish.

Note about 32 vs. 64-bit versions: Current versions of Builder are available only for 64-bit
versions of Windows, which allows the program to take advantage of all available installed
memory to process larger data files. If you're not sure which version of Windows you have,
you can check the System settings under the Control Panel. Current versions should run on
all recent releases of Windows from Windows 7 to the present. Since Builder is very
computationally intensive, older hardware and older versions of Windows, such as XP,
are not recommended.

Once the installation is complete, you should find the Builder icon, as displayed on the title
page of the user’s guide, on your desktop and the Builder program in the programs menu. You
should also find a folder called Examples in the Adaptrade Builder folder. The Examples
folder contains sample files that can be opened by Builder. In addition, the bonus strategies
and other bonus files should be located in the Bonus folder in the Adaptrade Builder folder.
The file ReadMe-BuilderBonusFiles.htm in Bonus describes the files in the Bonus folder.

To activate Builder, enter the license 1D provided in the purchase receipt and your activation
password in the spaces provided on the 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 be activated. The licensed
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 account, as described above.



Platform Files: Builder includes several functions and indicators that need to be installed into
the trading platforms for Builder-generated strategies to run properly. If these functions are
not installed, the strategies generated by the program will not compile or run. These functions
must be installed separately for each platform you intend to use for trading. Please read the
sections below for the platforms you intend to use. To determine if the platform files have
been updated for the current release and therefore need to be re-installed (if installed
previously), please refer to the Release Notes page at Adaptrade.com or see the notes on the
trial download page for the current release.

TradeStation/MultiCharts Installation Notes. Several files that work in conjunction with
Builder need to be installed separately into TradeStation or MultiCharts. These files can be
found in the EasyLanguage folder in the Adaptrade Builder folder under Program Files after
Builder is installed. For current versions of TradeStation, the files end with the file extension
.eld. For TS 2000i, the file extension is .els, and for MultiCharts, the extension is .pla. The
files should be imported into TradeStation using the import command of the File menu. For
MultiCharts, the files can be imported via the Import command of the File menu in the
PowerLanguage Editor. Please refer to the platform documentation for instructions on
importing .eld/.els/.pla files into TradeStation/MultiCharts.

The specific files that need to be imported into TradeStation/MultiCharts include
NNCOMPUTE, which contains functions for use with the neural network option in Builder,
and BUILDER_INDICATORS V3 (e.g., BUILDER _INDICATORS_V3-TS.ELD for current
versions of TS), which contains the adaptive indicators (Adaptive VMA, Adaptive ZLT, etc.).

NinjaTrader 7/8 Installation Notes. Strategies created with either the NinjaTrader 7 or
NinjaTrader 8 code option require several indicator and strategy files to run. Without these
files, the NinjaScript code will not compile or execute. These files are contained in a zip file
named NinjaTrader.Adaptrade.zip or NinjaTrader8.Adaptrade.zip for NinjaTrader 7 or
NinjaTrader 8, respectively, which can be found in the NinjaScript7 or NinjaScript8 folder in
the Adaptrade Builder folder under Program Files after Builder is installed.

To install the files into NinjaTrader 7, open NinjaTrader 7, select Utilities from the File menu
and select Import NinjaScript... Browse to the NinjaScript7 folder in the Adaptrade Builder
installation folder and select the NinjaTrader.Adaptrade.zip file. Follow the prompts to install
the files into NinjaTrader 7.

To install the files into NinjaTrader 8, open NinjaTrader 8, select Import from the Tools menu
and select NinjaScript Add-On... Browse to the NinjaScript8 folder in the Adaptrade Builder
installation folder and select the NinjaTrader8.Adaptrade.zip file. Follow the prompts to
install the files into NinjaTrader 8.

MetaTrader 4 Installation Notes. MetaTrader 4 strategies created by Builder require files
contained in three folders: Include, Indicators, and Libraries. These folders can be found in the
MT4 folder in the Adaptrade Builder folder under Program Files after Builder is installed. The
files in these folders provide basic functionality that any MetaTrader 4 strategy generated by
Builder may require. All the files contained in the three folders should be copied to the
corresponding folders within your MetaTrader 4 installation so 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 menu in MT4. The general
form of the folder path is
C:\Users\User_account_name\AppData\Roaming\MetaQuotes\Terminal\Instance_id, in which
User_account_name and Instance_id are specific to the user's computer. Within this folder, the
Include, Indicators, and Libraries folders are located in the MQL4 folder.
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In versions of MT4 prior to version 600, the three folders are located in the installation folder
in the experts folder (C:\Program Files (x86)\MetaTrader 4\experts\).

AmiBroker Installation Notes. AmiBroker strategies created by Builder require an
associated "include" file: ASBuilderCommon.afl. This file can be found in the AFL folder in
the Adaptrade Builder folder after Builder is installed. This file needs to be copied to the
Include folder in the AmiBroker Formulas folder under Program Files. The full path under 64-
bit Windows is C:\Program Files\AmiBroker\Formulas\Include. 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:

¢ Since new versions of Builder install in folders that are specific to the version number, it
should not be necessary to uninstall a prior 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.

e 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.

e Uninstalling an older version will not affect any project files (.gpstrat files) you may have
created or saved.

o New versions of Builder are designed to read files (.gpstrat files) from prior versions.
However, once a file is saved in the new version of Builder, you will not be able to open
it in an older version. Use File -> Save As if you wish to retain both versions.

Builder can be uninstalled through the Windows Control Panel.

Please note that uninstalling and reinstalling Builder will not affect the pane layout 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 Configuration, below. You can reset the layout by clicking the Reset Layout button on
the View menu.

Program Layout and Configuration

The user interface of Adaptrade Builder consists of a number of different windows and
panes. The overall layout of the program can be changed by clicking the Strategy Builder
button in the Build menu, which can be seen in the upper left-hand corner of Fig. 1.1. This
button switches the layout between charting mode and building mode. In building mode, the
program includes all the results windows and panes used to display 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 build-related panes are closed. As an alternative to
clicking the Strategy Builder button, any of the different windows and panes can be opened
or closed at any time by clicking the corresponding boxes on the View menu.

The so-called ribbon menu is located at the top of the main window and consists of the File,
Build, Evaluation, Position Sizing, View, and Clipboard menus. In the Build menu, most of
the buttons activate drop-down windows for entering build settings, such as the genetic
programming (GP) settings, build metrics, strategy logic, and so on. To save space, the
ribbon menu can be minimized by clicking the ” button in the upper right-hand corner of the
main window next to the Theme menu.
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Figure 2.1. Adaptrade Builder in charting mode.

Aside from the ribbon menu and the chart window, most of the other windows displayed in
build mode are referred to as docking windows or panes. Docking panes are floating
windows that can be re-positioned by clicking and dragging. The panes shown in Fig. 1.1
consist of the Symbols, Build Results, Messages, and the set of tabbed panes for the
Performance Report, Build Report, Equity Curve, Trade List, and Strategy Code windows.

The Symbols pane (i.e., symbol library) displays 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 are available to any project.

The Build Results pane displays summary statistics for all strategies 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 (Equity 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 chart has been selected, the chart(s) will be updated to display the trades for the
selected strategy.

There are several non-pane windows as well. The Build Symbols window is where you select
the markets to use in the build process. Similarly, the Evaluation Symbols window allows
you to select symbols for evaluating strategies separate from the build process. Another 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 window can be 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 non-pane window. This window is displayed when the
option to "Show Trading Orders" is selected on the right-click 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.
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Changing the Pane Layout

Panes are 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 cursor over the
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 others relative 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.

To rearrange the pane windows, sometimes it’s necessary to move them in multiple steps.
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, then move the
tabbed results panes as a group to the left of the charts. Because the chart view window is not
a docking window, it can’t be moved directly. If you want to move the chart windows to a
different location, you can move the other panes relative to them. For example, 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 button in the upper right-hand corner of the title bar. Use
the View menu to restore a closed pane.

Deleting the Registry Entry

When Builder is first installed, it arranges the panes in the default configuration shown in
Fig. 1.1. To reset the program layout to the default configuration, click the Reset Layout
button on the View menu. Uninstalling and reinstalling Builder won’t affect the layout
because the layout is stored in the registry, which is not deleted during uninstall. If it's
necessary to change a setting not 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., Settings250 for version
2.5.0). The registry entry for Builder is located at
HKEY_CURRENT_USER\Software\Adaptrade Software\Builder\.

In addition to the pane layout, the registry also stores the name of the project file to open
when Builder first starts up. If this file becomes corrupted or damaged for any reason, it may
prevent Builder from starting correctly. If you believe this has happened, you can try deleting
the registry entry, which will prevent the program from trying to open the damaged project
file when it starts up.

Working with Project Files

The settings made in Builder can be saved for later use. Builder project files end with the
extension .gpstrat; e.g., MySampleFile.gpstrat. To save your work, select Save Project from
the File menu. This will prompt you to select or enter a file name. This file will not include
the price data but will save the name and location of the text file containing the price data. To
return to 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. Project files also
store the strategy code for all the saved strategies, as shown in the Build Results tables, along
with the performance results for each strategy. Only one project file 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
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name. If Close is selected from the File menu, you'll be prompted to save the file if it has not
been saved since last changed, and the current project file will be closed. When no project
file is open, most of the menu commands are unavailable, and you'll be unable to start a new
project until selecting New.

If a project file is open at the time the program is exited, that project file will be
automatically opened upon start-up 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 market symbols. Next, a series of settings is entered via the ribbon menu. 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 messages are displayed in the
Messages window. Additionally, the results windows (Build Results, Performance Report,
Build Report, Equity Curve, Trade List, and Strategy Code) are updated after each generation
is completed.

Step 1. Obtain the Price Data

Builder is designed to read files of price data saved in text format, such as price data saved
from the TradeStation Data Window. To display the Data Window from a TradeStation price
chart, go to the View menu in TradeStation and select Data Window. To save the price data
to a text file, click the disk icon on the data window, or, for TS 2000i, right-click and select
“Send to File”. In the Save-As dialog, select a file, then click the Save button. This will save
the price data for the chart window to the text file you’ve selected. In MultiCharts, select
"Export Data" from the File menu to save the chart data to a text file. In MetaTrader 4, go to
the Tools menu and select History Center. Select the symbol from the list at left and click the
Export button. In NinjaTrader 7, use the Export tab on the Historical Data Manager window.
In NinjaTrader 8, select Export - Historical Data from the Tools menu. For AmiBroker, the
price data should be exported to a text file using the software provided by your data vendor.

Step 2. Add the Price Data File Obtained in Step 1

Open Builder and, in the Symbols pane, select a folder, right-click, and select the Add New
Symbol command or click the Add New Symbol button at the bottom of the Symbols pane.
This will open a "Select Symbol 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 button.
The Data File Format window, as shown in Fig. 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, semi-colon, tab, or space) used in your 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 program to read should have a label. Change the heading for the volume column(s)
as necessary, depending on whether the price file contains one column of volume data or
separate columns for up-tick and down-tick volume. Click the Clear Column Headings
button to remove all column labels in order to start fresh.
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,,':I:‘,'. Data File Format: CustindData.txt =

Click column headings to identify data file contents, or select a saved format. Specify date and number format using "Specify Data Format " button.
Saved File Formats:

Save File Format Specify Data Format

Time High Low Close Indicator 1
Time High Close MyCustind1 | MyCustindz|
0840 1463.25 1460.00 1462.75 0.00
0850 1462.75 1461.00 1461.25 0.00
0900 1462.25 145825 145925 0.00
0910 1460.25 145775 1460.25 0.00

M Set volume to sum of upick and downdick volumes. Delimiters: ® Comma B Semicolon B Tab M Space [EelEdenil LR EENT TS

Custom Indicators. Select indicator to edit at right.

Indicator Code Return Type

C i=u=y ol MyCustind1(C, 15, 100, 1)
Indicator 2 M!‘CUSﬁI"I&{H, 21 . 50, —1) Custom {—1 = 1} Retum T','|:|e:
Indicator 3 | MyCustind3(14) Price difference
Min Custom Retum Value: _
\ e

Max Custo

Max

Figure 2.2. The format of the price file is selected on the Data File Format window.

Click the Specify Data Format button to specify how the date and price fields are formatted.
This will open the Data Format window (see the Symbols and Settings chapter), which
allows you to select either a locale for reading the data, such as "English (US)", or a set of
specific formatting options, such as MMDDYYYY for the date format. Data formats can be
saved for future use. Similarly, the file formatting options selected on the Data File Format
window, including the data format, can be saved for future use, as indicated by the Save File
Format button in Fig. 2.2.

Once you've selected the format for the file of price data, clicking OK will open the Symbol
Properties window, shown below in Fig. 2.3. 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 these are incorrect,
they should be manually corrected here. Click OK to return to the Symbols pane.

To add the newly entered symbol to the build process, where it will be used to build your
strategy, right-click on the symbol and select Add to Build or click the Add to Build button at
the bottom of the Symbols pane. Any symbols added to the build in this manner will be
displayed in the Market Symbols table in the Build Symbols window, shown below in Fig.
2.4.

Click the Add button to add a price file from the symbol library or click Delete to delete one
from the table. Select the files to include in the build by checking the boxes in the Include
column. Select the data series for each symbol using the Series column. The symbol or
symbols on which the trades are placed are the "Primary" series. If more than one primary
series is selected, the strategies will be evaluated on all such symbols with trades placed on
all primary symbols. The reported performance will represent the combined results from all
primary markets. Symbols marked as 2, 3, 4, and so on, are secondary series. The program
may incorporate these symbols into the strategy logic depending on the build process. In
TradeStation, for example, these series are referred to as "data2", "data3", "data4", etc.



£ Symbol Properties X
Symbol ESD

Description E-Mini S&P 500

Symbol Type Futures

Data File Name C\Adaptrade\MarketData\ES...
First Available Date 0712412006 08:31 AM

Last Available Date 07122/2016 03:15 PM

Bar Type Intraday

Bar Size 1

Session Start Time 08:30 AM

Session End Time 03:15PM

FPoint Value 50.000000

Tick Size 0.25000000

Bid/Ask Spread 0.25000000

Price Band Size 6.000000

Trading Costs 5.00000000

Cost Type Amount Per Share =
Cost Type

Type of trading costs: amount (e.g., $) per share, amount per
trade, or percentage of trade.

Data File Format...

Cancel

Figure 2.3. Symbol Properties window.

The settings in the Market Symbols table for Bar Type, Bar Size, and Trading Costs are the
settings you want to use when building and/or evaluating a strategy. These can be different
from the values for the symbol in the library. For example, if 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 Build Symbols window, you can change the bar type to any
multiple of 1 minute or to daily, weekly, monthly, or range bars.

£& Build Symbols — ®

AAPL (Intraday, 30 min bars) | Primary 5/28/2010 7:00:00 AM to 8/26/2011 1:00:00 PM | Intraday
AAPL (Intraday, 30 min bars) 2 5I28/2010 7:00:00 AM to 8/26/2011 1:00:00 PM  Infraday
MES (Daily bars) 3 1712000 4:00:00 PM to 7/18/2019 4:00:00 PM Daily

Data Segments

el 05/ 28/2010 07-00 AM ~ =
Ending Date: 08/26/2011 01:00PM ~ -
Training: | to 02/25/2011 1036 AM ~ -

05/27/2011 11:48AM ~ =

)11 1:00:00 PM

Figure 2.4. Settings for the markets used in the build are made on the Build Symbols window.

Step 3. Select the Date Ranges
The Build Symbols window also includes controls for changing the start and end dates for
analysis as well as the training/test/validation ranges. You can change the start and end dates
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for building a strategy by clicking on the calendar controls for "Starting Date" and "Ending
Date". Move the sliders to change the amount of data used for the training, test, and
validation segments. The training data are used in building the strategy. Test data are used in
evaluating the results on the training segment, 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 are 60/20/20 for training/test/validation.

Step 4. 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. 2.5. Different options that influence the build process
are selected on this window. 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 number of generations if the results on the test
segment are 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 segment starts to decline.

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 the GP Settings drop-down
window.

You can also modify the crossover and mutation percentages, tree depth, and tournament size
on this window. These options are discussed 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
the prior build. The number of saved strategies is specified using the “After building, save []
fittest strategies” option. If the Reset on Build box is checked, the population will be
initialized randomly, which is the default.

Step 5. Select the Build Metrics
The Build Metrics window is shown in Fig. 2.6. This is where you select the build objectives
and conditions that will guide the build process. Strategies are ranked during the genetic
programming process according to the fitness, which is a combination of the build objectives
and conditions selected on this tab. The objectives are metrics that you want to minimize
(e.g., drawdown) or maximize (e.g., net profit). The conditions are expressed as inequality or
equality statements, such as a correlation coefficient greater than or equal to 0.95 or the
number of trades between 100 and 300. The third list box is for selecting conditions for
filtering the strategies for the Top Strategies results. Use the buttons adjacent to each list to
add, modify, or remove entries from the list. A right-click (context) menu is also available,
and items can be cut (Ctrl-X), copied (Ctrl-C), and pasted (Ctrl-V).

Build Metrics

Build Objectives

Build objectives and conditions are

Maximize MNet Profit, weight 1,000 Add
Maximize Corr Coeff, weight 1.500

Maximize Significance, weight 1.000 Edit

Delete

% | B i

Build Conditions

Mo, Trades between 100 and 300 (Train Add

Corr Coeff »= 0.9500

Edit
Delete
¥ ||| i

Conditions for Selecting Top Strategies

Met Profit == £2,000,00 {Test) Add
between 150 and 350 (All Segs

Edit
Delete
¥ || B | it

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
are copied to the "Top Strategies”
population. These metrics can be
evaluated on any segment or all
segments combined.

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.

Load Settings

Save Settings

Cancel

Figure 2.6. Build metrics are specified in the Build Metrics window by selecting objectives and

conditions for key performance metrics.
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Figure 2.7. The indicators available in Builder are listed on the Indicators window. Indicators can be
removed from the build set by un-checking the item in the "Consider" column.

Step 6. Select Indicators and Order Types

Indicators are selected on the Build menu in the ribbon by clicking 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 these two windows
represent the build set, which contains the list of indicators and the list of order types that the
program draws from during the genetic programming process. To remove a specific indicator
or type of order from the build set, click the corresponding row in the Consider column of the
table. Removing an indicator or order type from the build set means it won’t be considered
by the program when constructing strategies. Removing too 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.
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Figure 2.8. The types of trading orders available in Builder are listed on the Order Types window.
Orders types can be added or removed from the build set using the Consider column and added to
each strategy using the Include column.

Step 7. 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 exit time ranges, a
limit on the number of entries per day, and other strategy logic options. The Neural Network
drop-down window allows you to add a neural network to the strategy and set the associated
parameters. Clicking the Parameter Ranges button opens a drop-down 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 look-back lengths for indicators and price
patterns. Also shown in Fig. 2.9 is the Market Sides panel, which allows you to restrict
entries to either long or short trades only or to include both long and short trades in the same
strategy.

Evaluation Pasition Sizing View Clipboard
i - | | * Long Onl
G- L8 Y 5 % it
[ 2w 2 |= Short Only
Strategy Euild GP Build  Stress Indicators Order Strategy Meural Parameter Long/Short
Builder Symbols Settings~ Metrics Testing ~ = Types ™ Logic = Metwork~ Ranges~
Euild Strategies Build Settings Strategy Components Strategy Options Market Sides

Figure 2.9. The Build menu provides access to most of the settings related to building strategies.

File Build [EICIENECN  FositionSizing  View  Clipboard
r Starting Equity: | $100,000.00 _I- = o = - o = Mumber of Samples: = 500
SIS Apply stress tests/Monte Carlo analysis ~ “ 1"~ é é é é é é Run test after each build
Evaluation Evaluate Evaluate | Use optimal bar size if applicable Limit Order | | |SFYTTS ST CTREMN BCTEOM BOTEM BETTM - ), Run Significance Test
Symbols All Options - .

Evaluate Strategies Simulation Settings Code Type Significance Test

Figure 2.10. Options that affect how strategies are evaluated are set on the Evaluation menu.
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Figure 2.11. Position sizing options determine how many shares or contracts are traded.

Step 8. Select Evaluation and Position Sizing Options

Options that affect how strategies are evaluated are selected on the Evaluation menu, shown
in Fig. 2.10. The principal options on this menu are the starting equity value, which can
affect position sizing, and the code type. Position sizing settings are made on the Position
Sizing menu, shown in Fig. 2.11. You can choose from six different position sizing methods.
You can also choose whether you want the build process to select the method for you and/or
whether the build process will select the position sizing parameter value, such as the fixed
fraction for fixed fractional position sizing. Other options on 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 value, such as rounding the number of shares to the nearest 100.

Select the code type for your target trading platform prior to building. While it's possible to
change to a different code type after building, different results may be found due to the fact
that some 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, it’s good practice to save them by selecting Save Project
from the File menu. This will prompt you to select or enter a file name for saving all the
settings you’ve made up to this point. The resulting file will have the file extension
“.gpstrat”. This file will not include the price data but will save the name and location of the
text file containing the price data. To return to 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.

Step 9. 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 completed, the results
windows (Build Results, Performance Report, Build Report, Equity Curve, Trade List, and
Strategy Code) are updated. The summary performance metrics for each of the strategies are
displayed in the Build Results tables. Click on a row in the results table to display the results
for the corresponding strategy in the Performance Report, Build Report, Equity Curve, Trade
List, and Strategy Code windows. The build process can be cancelled at any time by clicking
the Cancel button or paused by clicking the Pause/Resume button.

Step 10. Evaluate the Generated Strategies and Adjust if Necessary

After the build termination conditions are met or the Cancel button is clicked, the build
process stops. The generated strategies are listed in the Build Results tables in order of
decreasing fitness. Builder will save any number of strategies you specify on the GP Settings
window up to the population size. Evaluate the saved strategies by reviewing the build and
performance reports, equity curve, trade entry and exit points on the price chart, and 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 deficiencies observed in the generated strategies. For example, if the drawdown
is too large, you could try increasing the weight for the drawdown metric or increasing the
weight for the correlation 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.

Step 11. Transfer the Code to Your Trading Platform

When you’re satisfied with the results in Builder, transfer the strategy code to your trading
platform for any additional testing, such as real-time tracking, and for trading. The code in
the Strategy Code window can be copied by right-clicking and selecting “Copy Strategy”. In
TradeStation or MultiCharts, open a new strategy window in the EasyLanguage editor,
choose a name, then paste the code into the empty strategy window. Finally, compile the
EasyLanguage code.

In NinjaTrader 7/8, right-click on the Strategy Code pane and select "Save NinjaScript
Strategy to File". Choose a name for the strategy or accept the default and save the strategy
to the folder Documents\NinjaTrader 7\bin\Custom\Strategy\ (for NT7) or
Documents\NinjaTrader 8\bin\Custom\Strategies\ (for NT8). Open the strategy in the
NinjaTrader 7 editor by selecting Edit NinjaScript from the Tools menu and click the
Compile button. In NinjaTrader 8, open the editor via the File menu. The strategy should
then be ready to back-test via the Strategy Analyzer.

In MetaTrader 4, open 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
.ma4 file by right-clicking in the code window in Builder and selecting "Save MT4 Strategy
to File".

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

To test the strategy in TradeStation/MultiCharts, insert it into the corresponding chart, such
as the chart used to generate the price data file for analysis, and set the ”"Maximum number of
bars study will reference” (in TradeStation, Format Strategies, Properties for All) to the
MaxBarsBack value listed in the Build Results table.

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

In NinjaTrader 7/8, this value is set by the strategy code and can be seen in the Strategy
Analyzer window ("Min. bars required" in NT7 or "Bars required to trade" in NT8).

In MetaTrader 4, select the strategy (Expert Advisor) on the Tester window (Settings tab)
and select the symbol and date range. For best results in MetaTrader, select "Every tick™ as
the Model then click the Start button to run the back-test.

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

Note: If you're pasting the strategy code over the code for an existing strategy, it will be
necessary to reset the input values before running the back-test. In TradeStation, delete the
strategy from the chart and re-insert it to reset the input values. In MetaTrader 4, this can be
done by clicking the Expert properties button on the Tester window and clicking the Reset
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button on the Inputs tab. In AmiBroker, click the Parameters icon on the Analysis window
and click "Reset all".

To insure that you get the same results in the trading platform as in Builder, make sure that
the basic settings, such as trading costs and point value, are set correctly. For example, in
TradeStation, costs should be set to one-half the value in Builder since Builder deducts costs
on a round-turn basis, whereas TradeStation deducts costs per-side. Also make sure the start
and end dates of the chart are the same as in Builder and that the MaxBarsBack value in
TradeStation/MultiCharts is the same. Small differences may still occur, due primarily to
slight calculation differences. Because the series of trades in a back-test are rarely
independent from one another, when one trade exits at a different bar, it can cause
subsequent trades to enter and exit at different prices as well. See the section Common
Questions (Usage Topics) for more information on possible sources of difference between
the results in Builder and those in the trading platform.

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

The remaining chapters discuss the settings and features of Builder in detail.



Chapter 3
Symbols and Settings

Symbol Library

The Symbols pane, as shown in Fig. 3.1, contains the symbol library. In Builder, symbols
can include both price data symbols and symbols representing external equity curves. The
latter can be used to build strategies that work optimally with an existing market system or
portfolio, as represented by its equity curve. Both types of symbols are added to the program
in the same way. Equity curve symbols are discussed further in Equity Curve Symbols,
below.

Before market symbols can be added to the Build Symbols window for building strategies,
they must be added to the symbol library through the Symbols pane. The Symbols pane
organizes all the 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 v X
=177 STOCKS - = 7 Symbol Library
AAPL (Daily bars) == sToCr
AAPL (Intraday, 15 min bars) apap  Unde
AMZN (Intraday, 15 min bars) AAP
FB (Intraday, 15 min b M
(Intracay, 15 min .ars) AM Add New Symbal...
GOOG (Intraday, 15 min bars) FE(Q
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) Add to Build
Geld (Intraday, 1 min bars)
@51 (Intraday, 1 min bars) Move Up
TF.D! (Daily bars)
= = FOREX Move Down
EURUSD (Intraday, 240 min bars)
GBPUSD (Intraday, 240 min bars) -
4 »
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 library. (b) The right-click (context) menu
contains all commands that apply to symbols and folders.

The symbol library is stored in a separate file ("AB_SymbolLibrary.symlib™) and is
independent of the project files. The symbol library is accessible whenever the program is
running, so that any symbol added to the library is available to any project. A back-up copy
of the symbol library file ("AB_SymbolLibrary backupl.symlib”, "
AB_SymbolLibrary_backup2.symlib", up to " AB_SymbolLibrary _backupl10.symlib™) is

automatically made at program start-up if the same file has not already been backed up.
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Under current versions of Windows, the symbol library and backup copies are stored in the
folder C:\Users\user_name\AppData\Roaming\AB_SymbolLib_v30\, where user_name is
your user name. Under Windows XP, the path is C:\Documents and
Settings\user_name\Application Data\ AB_SymbolLib_v30\. The symbol library is saved
automatically whenever a change is made to it. Under normal circumstances, it should not be
necessary to use the backup copies. The Undo command (see below) can be used to revert
back to a prior state if changes are made to the library unintentionally, such as accidentally
deleting a symbol that you want to keep. However, commands cannot be undone once the
program is closed. For example, if you were to delete a symbol, close Builder, and later
decided you want to keep the deleted symbol, you could replace AB_SymbolLibrary.symlib
with one of the backup copies.

Any number of folders can be added below the root-level "Symbol Library" folder, which
cannot be changed. In each of the folders within the Symbol Library folder, any number of
sub-folders can be added. The default configuration includes folders named "STOCKS",
"FUTURES", and "FOREX". The name of any folder, including the default folders, can be
changed by clicking on the name twice or by clicking the folder once and selecting
"Properties" from the right-click (context) menu, shown above in Fig. 3.1b.

To add a folder, click the item below which you want to add the new folder and select "New
Folder" from the context menu. New symbols are added similarly by selecting a symbol or
folder in the tree and selecting "Add New Symbol" from the context menu. The new symbol
defaults to the properties of the selected symbol, if any. Double-clicking an existing symbol
or selecting "Properties" for a selected symbol opens the Symbol Properties window, shown
previously in Fig. 2.2 in Quick Start Steps and in Symbol Settings, below. Adding a hew
symbol is discussed below. Symbols can be added to any folder, including the root folder.

Symbols can be moved from folder to folder by clicking and dragging or by using the Move
Up and Move Down commands of the context menu. Undo and Redo 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 library include deleting a symbol (Delete or Del
key), plotting a symbol in a price chart (Plot Symbol), viewing the price data in a table (View
Data), and adding the selected symbol to the list of build symbols in the Build Symbols
window (Add to Build).

The buttons at the bottom of the Symbols pane (Add New Symbol, Properties, Plot Symbol,
Add to Build) provide one-click 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 data file that is not in the library. If it
does, the program will ask if you want to add the symbol to the library. This is designed to
make it easier to populate the symbol library from existing project files.

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

TradeStation

For TradeStation users, 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, right-click on a chart and select View Data Window. To save the price
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data to a text file, click the disk icon on the data window, or, for TS 2000i, right-click and
select “Send to File”. In the Save-As dialog, select a file, then click the Save button. This
will save the price data for the chart window to the text file you’ve selected.

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

NinjaTrader 7/8

In NinjaTrader, use the Export tab on the Historical Data Manager window to save the data
to a text file. In NinjaTrader 8, select Export -> Historical Data from the Tools menu. The
resulting file will contain 1-minute bars in semi-colon delimited format. Check the semi-
colon delimiter box on the Data File Format window after selecting the file in Builder. Once
in Builder, the bar type and size can be changed in the Market Symbols table of the Build
Symbols window, as explained in Build Symbols, below.

MetaTrader 4

In MetaTrader 4, go to the Tools menu and select History Center. Select the symbol from the
list at left and click the Export button. On the Data File Format window, click the Specify
Data Format button to select the formatting options for the date and number formats. Once
selected, it may be saved for reuse in the future.

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 a text file format, such as csv or txt files. Once in Builder,
the bar type and size can be changed in the Market Symbols table of the Build Symbols
window, as explained in Build Symbols, below.

Equity Curve Symbols

In addition to price data, you can define symbols representing externally supplied equity
curves. If this special type of symbol is included as one of the build symbols, the program
will add the equity changes calculated from the equity curve data to the bar by bar equity
values from the strategy to generate a composite equity curve. The performance metrics are
then based on the composite curve. If, for example, the external equity curve represents an
existing portfolio, Builder will produce strategies based on the combined performance of the
existing portfolio and the generated strategies. The resulting strategies will tend to be optimal
in combination with the supplied equity curve. This provides a way to build strategies that
maximize the portfolio results.

A few points regarding equity curve symbols are worth noting:

e The data don’t have to represent bars or match the interval size of the price data being
used. For example, if you’re building on five-minute bars, it’s not necessary to specify
an equity value for every five minute bar. However, for the highest accuracy, an equity
value should be specified for each date/time for which there’s a new equity value.

e The only requirement is that there be a date/time value and an equity value for each row
of data in the file. The “close” field should be selected on the Data File Format window
to represent the equity values. Optionally, you can also specify the high and low values
of equity at the specified date/time by specifying columns as the “high” and “low”.

e The date range should overlap the date range of the selected price data symbols when
building, although the dates don’t have to overlap exactly. The equity changes from the
equity curve symbol will be added to the calculated equity curve for the strategy where
the date/times overlap.
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Multiple overlapping or consecutive equity curve symbols can be included in the same
build. The program will combine them based on their equity changes and date/time
values.

The equity curve pane will automatically display the detailed equity curve when
building with an equity curve symbol. The detailed equity curve is based on the bar-to-
bar equity values and plots the equity versus date, rather than trade number. If the
display is changed to the closed-trade equity curve versus trade number, the curve will
be based solely on the strategy trades and will not include the external equity curve(s).
See the section Equity Curve Window in Build Results.

When building with an equity curve symbol, it's recommended that the correlation
coefficient be included as one of the build metrics. The correlation coefficient is based
on the detailed equity curve, which includes the external equity curve(s). Maximizing
the correlation coefficient in this case will tend to result in strategies that combine well
with the external equity curve(s) so that the portfolio results are optimal.

Equity curve symbols can be evaluated by themselves. If one or more equity curve
symbols are the only symbols selected on the Evaluation Symbols window (i.e., no price
data symbols are selected), clicking the Evaluate button will compute the metrics that
are obtained from the equity curve, including the total net profit, worst-case drawdown,
annual return, and so on. If multiple equity curve symbols are included, the metrics will
be calculated from the composite equity curve for all symbols. All metrics based on
trade results, such as the average trade and profit factor, will be zero or undefined when
equity curve symbols are evaluated by themselves. It's not possible to build trading
strategies based solely on external equity curves because without price data the results
would be the same for every strategy.

Building a Strategy to Trade with an Existing Portfolio or Market System
The following steps can be taken to build a strategy that will be optimally diversified with
respect to an existing portfolio or market system:

1.

Save the equity curve for the existing portfolio to a text file. The file should contain a
list of dates and equity values, one per line. If the portfolio or market system is available
in Builder, you can obtain the equity curve file by right-clicking the equity plot and
selecting "Save to Text File".

Add the equity curve saved in step 1 to the symbol library as an equity curve symbol.
This is done by using the "Add New Symbol" button, selecting the equity curve file, and
setting the symbol type to "Equity Curve" on the Symbol Properties window. The equity
values should be assigned to the "close" field on the Data File Format window.

On the Build Metrics window, add the correlation coefficient as a build metric in
addition to any other metrics, such as net profit, that you would normally use. This will
ensure that the equity curve for the portfolio, combining the equity curve for the strategy
being built with the external equity curve symbol, will be as straight and uniform as
possible. The build process will optimize the strategies for the portfolio equity curve,
which will include the external equity curve symbol. The resulting strategies will
therefore be optimal when traded in combination with the external equity curve.

For more information, please refer to the article http://www.adaptrade.com/Newsletter/NL -
OptimalStratDiverse.htm. (Note: This article was written before the equity curve symbol
feature was added to Builder, so it uses a slightly different approach, but the basic concepts
are the same.)

Adding aSymbol
As explained above, symbols are added to Builder through the symbol library. Clicking the
Add New Symbol button on the Symbols pane opens the "Select Symbol File" file selection
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window. This is a standard Windows file selection dialog that allows you to select a text file
of price data or data for an external equity curve. Each line in the file should specify the data
for a separate date/time, which should be ordered consecutively. Click the Open button to
bring up the Data File Format window (see below), which allows you to specify the
formatting for the selected file.

After entering the formatting and clicking Ok, the Symbol Properties window will be
opened, as shown in Symbol Settings, below. This is where all the properties describing the
symbol are entered. Click the name of each property to display a description at the bottom of
the properties window. For price symbols, 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 detail in Symbol Settings. The symbol and description fields default to the file name
without the file extension. If the symbol represents an external equity curve, set the Symbol
Type property to "Equity Curve". This will limit the number of properties to the ones needed
to specify an equity curve symbol.

To change the text file associated with the symbol, click the "..." button in the Data File
Name property. This will open the "Select Symbol File" dialog window, which will allow
you to select a new file of data. To change the formatting of the data file, click the "Data File
Format..." button, which will open the Data File Format window.

Data File Format Window

The Data File Format window is used to tell Builder how to read and interpret the data file.
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, volume, up-tick volume, down-tick
volume, indicator, or "don't read/ignore”. At a minimum, a price file should contain columns
for the date and the closing price of each bar. To take advantage of all the features of Builder,
a price file should contain the date, time, open, high, low, close, and volume (or up-tick and
down-tick 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.

.E':‘.‘, Data File Format: CustindData.txt x

Save File Format

Open High Low Close Indicator 1
Open High Low Close MyCustind1 | MyCustind2|
1460.00 1463.25 1460.00 1462.75 0.00
0850 | 1462.50 1462.75 1461.00 1461.25 0.00
0900 1461.25 146225 1458.25 145925 0.00
0910 | 1459.00 1460.25 1457.75 1460.25 0.00

M Set volume to sum of upick and down-ick volumes. Defimiters: ® Comma B Semicolon B Tab B Space  [EelEEIed T LRCEEN T S

Custom Indicate wdicator to edit at right.

Indicator ~ Code Return Type m

Indicator 2 | MyCustind2({H, 21, 50,-1)
Indicator 3 | MyCustind3(14) | Price difference

== o My Custind 1(C, 15, 100, 1)

Figure 3.2. The Data File Format window allows you to specify the format of the file of price data.
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For an external equity curve, each line in the file should consist of the date and time and the
corresponding equity value. The equity value should be labeled as the “close”. Optionally,
the high and low equity values may be included on each line by labeling them as the “high”
and “low” prices. The high and low equity values are used in calculations, such as for the
maximum adverse excursion and drawdown, that are based on intra-bar equity. If the high
and low equity values are not provided, the closing equity value is used instead. Any column
labeled with a heading other than the date, time, close, high, or low will be ignored for an
external equity curve.

Builder is designed to read data files in several text file formats. An example of this data
format, as obtained from the TradeStation Data 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
06/15/2009,0650,503.00,503.80,496.60,497.60,5245,6854
06/15/2009,0700,497.70,499.10,496.70,499.00,2275,2029
06/15/2009,0710,498.80,498.80,497.00,497.80,1980,2202
06/15/2009,0720,497.90,498.70,496.50,497.30,2153,2274
06/15/2009,0730,497.20,497.60,496.60,497.00,1453,1411

These data are stored in comma-delimited 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 table. Builder can read files delimited by commas, semi-colons, tabs, or
spaces. When a new delimiter is selected, the table will be redrawn. If you're not sure how
your data file is delimited, try the different delimiters until the fields are displayed in separate
columns.

The “Up” and “Down” fields are the up and down tick data for intraday bars. For other bar
types, a single volume field will be present. Builder does not use open interest.

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

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

If the price file includes columns for both the up-tick and down-tick volume, check the box
""Set volume to sum of up-tick and down-tick volumes" below the table of price data to
combine the two volume fields for the total volume. Generally speaking, the two fields
should be combined in order for volume-based indicators to evaluate properly. If it appears
that a volume-based indicator is not evaluating properly, try deselecting this option.

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

Clear Column Headings Button

The Clear Column Headings button 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 default column formatting prior to setting up the
column headings and custom indicator settings. If you inadvertently remove key settings,



such as custom indicator details, click the Cancel button to close the window without saving
any changes.

Save File Format Button

Once you've selected the formatting, such as the field delimiter and the column labels, you
can save all your selections for later reuse by clicking the Save File Format button. This will
save all your settings in a file, which will then be available for future projects via the drop-
down menu labeled "Saved File Formats". The saved formatting settings include those for
the custom indicators and data formats, described below. If you have previously saved the
file format, you can select it from the drop-down menu. Selecting the option "None" on the
drop-down menu will revert the formatting back to the original file format, so if a new
format has been selected or the column formatting has been cleared, selecting "None" from
the drop-down will restore the formatting.

Specify Data Format Button/Data Format window

By default, Builder reads the data file by assuming the data follow the date and nhumber
conventions of the "English (United States)" locale, which means dates are assumed to be
given as MM/DD/YYYY, prices use a comma as the digit grouping symbol and a period as
the decimal symbol (e.g., 1,000.01), among other conventions. If the data file employs other
conventions, different formatting options can be selected using by clicking the Specify Data
Format button, which opens the Data Format window, shown below in Fig. 3.3.

2L Data Format >

@ Usze locale: English (United States), & h

Date Format (ex: 1 ):
W Use 2-digit year. Interpret as between m and
Date Separator: Custom: -

Format:

Format: AM Symbal: _ Custom: -
12 or 24 Hour: PM Symbal: _ Custom: -

MNumber Format (ex: -1234.5

Decimal Symbol:  [ZE5 K 6 R Custom: -

Negative Symbal: m Custom: -

Figure 3.3. The Data Format window allows you to specify the format for reading dates and
numbers in the data file.
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First select either "Use locale” or "Use custom format". For example, to accommodate dates
in the format DD/MM/YYY'Y with numbers in US English format, you can select "Use
locale™ with the selection changed to "English (United Kingdom)". For more complicated
formats, such as the ones often found when saving price data from MetaTrader 4, select "Use
custom format".

The custom format selections consist of three sections: date format, time format, and number
format. Select the options from those available in the drop-down menus. For example, the
date separator can be a slash (/), period (.), dash (-), space, none, or custom. If custom is
chosen, enter the custom date separator in the corresponding box labeled "Custom™. When a
new selection is made, the examples provided in the labels for each section change to reflect
the new selection. For example, if "period (.)" is chosen as the date separator, the date
example will change to "12.31.2020".

After selecting all the options in all three sections to match the data in your file, you can
optionally save the formatting by clicking the Save Format button. This will save the
formatting options in a file, which can be accessed via the drop-down menu next to the Save
Format button the next time you open the Data Format window.

To return to the Data File Format window, click the OK button to keep your selections or the
Cancel button to discard them.

Custom Indicators

Builder can include custom indicators in the build process. To use this feature, it's necessary
to provide a column in the price file with the custom indicator value for each bar. In
TradeStation and MultiCharts, this can be done by plotting the indicator on the price chart
and saving the chart data to a text file. This adds a column to the text file with the indicator
values.

To include the indicator in the build process, click on the column heading in the "Data file
contents" table of the Data File Format window and select "Indicator" as the column heading.
This will label the corresponding column as "Indicator 1", "Indicator 2", etc., as shown in
Fig. 3.2. This also adds an entry to the Custom Indicators table, located below the table of
price data in the Data File Format window.

Builder needs to know two things about each custom indicator you want to use: (1) the code
statement needed to calculate the indicator values when the strategy is run, and (2) the
return type of the indicator. For example, in Fig. 3.2, indicator #1 uses the code statement
"MyCustInd1(C, 15, 100, 1)." This is the code that will be included in the strategies
generated by Builder in which the custom indicator is used. This code should correspond to
the indicator values in the price file. For example, evaluating the code statement
MyCustind1(C, 15, 100, 1) in a strategy should produce the values shown in the price file
under the column labeled Indicator 1.

Note: For MT4, when a custom indicator is added to the strategy code, it has the form
iCustom(...., "name", inputl, input2, ..., 0, 1). The input values will be copied to the iCustom
function from the text between the parentheses in the code statement; e.g., "C, 15, 100, 1" for
Indicator 1 in Fig. 3.2. However, any price inputs should be specified as PRICE_OPEN,
PRICE_HIGH, PRICE_LOW, and PRICE_CLOSE, in place of O, H, L, and C, respectively.
For example, if Indicator 1 above was intended for MT4, it should be written as
"MyCustInd(PRICE_CLOSE, 15, 100, 1)".
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Note: If a custom indicator cannot be represented in the target language using a single
function call, there are two options for using the custom indicator in Builder: (1) re-write the
indicator so that it's values are generated by a single function call, or (2) edit the strategy
code generated by Builder after the build process is complete.

The return type for Indicator 1 in Fig. 3.2 is "Price". This means the values produced by the
indicator are equivalent to the symbol's price, such as the close, open, high, etc. The table
below lists the different allowable return types with examples of common indicators that
return that type.

Return Type Definition/Examples

Price Any market price; C, Average(C, N), Highest(L, N), Keltner
Price difference Difference between two prices; MACD, momentum, H - L, ATR
Price rate of change Ratio of two prices (price 1/price 2); ROC

Oscillator, 0 - 100 Indicators scaled to return between 0 and 100; FastK, SlowD, RSI
Oscillator, -50 - +50 Indicators scaled to return between -50 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 User-specified min to max range; 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 incorporate the custom indicator into the logical conditions for entry and
exit.

For each custom indicator in the table of custom indicators, select the indicator in the table
and enter the code statement in the edit field to the right of the table and select the return
type; see Fig. 3.2. For any indicator with a custom return type, enter the minimum and
maximum values that the indicator can return. It's best to avoid selecting a custom return
type unless none of the built-in types apply because this will limit the ways in which the
custom indicator can be used in the logical conditions.

Note for True/False Return Types: Custom indicators returning a true/false value should
return O for false and 1 for true. To convert these values to logical true/false, Builder
compares the value to 1. For example, in NinjaScript, MQL4, or AFL, a true/false input
value would be converted to true/false as follows: N1 == 1 (in EasyLanguage, it would be
N1 =1). So, if N1 is 0, the preceding statement would return false, and if N1 is 1, it would
return true. The same approach applies to variables assigned to true/false custom indicators;
e.g., VarL1 == 1 means "VarL1 is true" and VarL1 != 1 means "VarL1 is false", in which
VarL1 is the custom true/false indicator. This implies you might see statements such as
CondLl && (VarL1==1), CondL1 =VarL2 != N1, CondS1 == (VarS2 !=1), (VarL4 1=1)
|| (VarL5 == 1), and so on. Currently, no built-in indicators in Builder return true/false, so
this only applies to custom indicators returning true/false.

The maximum look-back length required to evaluate the custom indicator can be entered
below the fields for the custom return values. For example, in Fig. 3.2, the first custom
indicator looks back a maximum of 100 bars. This is the number of bars of data needed to
evaluate the indicator and should be entered as the Max Look-back Length. The look-back
lengths are used to calculate the Max Bars Back value, which is needed when inserting the
strategy into a chart in the trading platform. Similarly, you can enter the number of inputs
that the custom indicator uses, which is used in the calculation of the complexity metric.
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Including Other Symbols Using Custom Indicators

In prior versions of Builder, if you wanted to include other price series in the build process,
such as using 10-year note prices when building a strategy for the E-mini S&P, the other
price series needed to be defined as a custom indicator with a custom return type. This
enabled statements such as XAverage(ZLTrend((Close of data2), NL3), NL4) <=
Average((High of data2), NL1), in which "Close of data2" and "High of data2" were custom
indicators. Starting in version 2.5, this is no longer necessary because Builder handles
secondary data series natively as part of the build process; see Build and Evaluation
Symbols, below.

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

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

Symbol Settings

As explained in Adding a Symbol, above, when adding a new symbol to the symbol library
or viewing the properties of an existing symbol, the Symbol Properties window is displayed,
as shown in Fig. 3.4.

This is where all the properties describing the symbol are entered. Click the name of each
property to display a description at the bottom of the properties window, as shown in Fig. 3.4
for Cost Type. Most properties can be edited directly by clicking them.

Please Note: When working in the Symbol Library, this window represents the intrinsic
properties of the symbol. Once defined, these properties should not need to be changed.
When building or evaluating strategies, different values for the bar type, bar size, and trading
costs can be specified on the Build Symbols and Evaluation Symbols windows through the
entries on the Market Symbols table to suit your purposes at that time. Doing so will have no
effect on the properties entered via the Symbol Library. The Symbol Properties window can
also be opened through the Build Symbols and Evaluation Symbols windows by double-
clicking on the symbol entered in the Market Symbols table. In this case, changes made to
the settings on Symbol Properties will not affect those in the Symbol Library.

Symbol

A text label can be entered for the Symbol 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. The symbol name is also used
when multiple data series have been specified to determine if two symbols in different series
are the same.

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



Symbol Type

If the symbol represents an external equity curve, set this property to "Equity Curve".
Otherwise, it can be set to "Stocks", "Futures"” or "Forex" for price symbols. When this
property is set to Equity Curve, the only other properties displayed on this window are
Symbol, Description, Data File Name, First Available Date, and Last Available Date, which
are the only applicable properties for an external equity curve.

Data File Name
The Data File Name specifies the name of the text file of data. Please see Adding a Symbol,
above, for details.

#% Symbol Properties X
Symbol E5S.D

Description E-Mini S&P 500

Symbol Type Futures

Diata File Name
FirstAvailable Date
LastAvailable Date

C\Adaptrade\MarketData\ES ...
07/24/2006 08:31 AM
07/22/2016 03:15 FM

Bar Type Intraday
Bar Size 1

Session Start Time 08:30 AM
Session End Time 03:15PM
Paoint Value 50.000000
Tick Size 0.25000000
BidiAsk Spread 0.25000000
Price Band Size 6.000000
Trading Costs 5.00000000
CostType Amount Per Share E|
Cost Type

Type of trading costs: amount (e.qg., §) per share, amount per
trade, or percentage of trade.

Data File Format... I View Data...

Figure 3.4. Symbol Properties window.

First Available Date, Last Available Date

The first and last available date properties display the date range for data read from the price
file. These properties are for informational purposes only; they cannot be edited. If the
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 a strategy, use the date controls on the Build Symbols or
Evaluation Symbols window.

Bar Type, Bar Size, Range Bar Size, Ticks per Bar

Clicking on the Bar Type entry will open a pull-down menu with the following choices:
Intraday, Daily, Weekly, Monthly, Tick, Range, Unknown. Intraday bars are specified in
minutes, such as 5 min bars or 60 min bars; the smallest allowable value is 1 minute. The Bar
Size setting, which is only shown when the Bar Type is Intraday, should contain the number
of minutes for intraday data. Range bars represent trading within a specified point range,
such as five points. All bars in a range bar chart have the same range. For range bars, a
Range Bar Size setting will be available, which should be set to the high-to-low range of the
bars in points. For tick bars, a Ticks per Bar setting is displayed, which is the number of ticks
composing each bar; e.g., 100 for 100-tick bars. The number of ticks per bar is only used in
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AmiBroker code for secondary data series and can be excluded if desired if not building for
the AmiBroker platform.

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 of these are incorrect, they should be
manually corrected. For example, if the data in the price file represent 5 min bars, the Bar
Type should be "Intraday" and the Bar Size should be 5.

The Daily, weekly, and monthly Bar Type options represent bars that span a day, week, and
month, respectively. Tick bars are built up from a specified number of transactions or ticks
and are typically used in futures trading. A single tick represents a transaction that took place
at a certain price and time. It could be for any number of contracts. Single-tick 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 Time properties specify the trading session times.
Only one session is defined in Builder for each symbol, although a combined session, such as
day-plus-evening, can be used if the session times encompass both sessions. When accessing
the Symbol Properties window through the Symbol Library, these times should exactly
match the times found in the price data file. An incorrect session time can affect the end-of-
day exit. Builder does not perform time zone conversion.

When accessing the Symbol Properties window through 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 hours, as 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 in Builder. In this example, the strategy should be executed on data that use
session times of 8:30 am to 5:30 pm, rather than the original, 24-hour data. Otherwise, much
different results may be found in the trading platform than in Builder. To restrict trades to a
range of times, it's usually better to use the trade entry and exit time range options under
Strategy Logic, rather than changing the session times.

Point Value

Each price symbol should have a valid point value. For example, the E-mini S&P 500 futures
have a point value of $50. This is the value that is multiplied by price to determine the value
per contract. For stocks and forex, the point value should be set to 1. Note that when forex
symbols have a point value of 1, the position size is typically 10,000 or 100,000 for one lot.
The point value property has a default value of 1.

Tick Size

The tick size is the smallest allowable price change for the symbol, such as 0.25 for the E-
mini S&P 500 or 0.01 (1 cent) for US equities. Builder will infer this from the price data file.
If it's incorrect, it can be changed here.

Bid/Ask Spread

The bid/ask spread is the difference between the current price buyers are willing to purchase
the instrument for and the price sellers are willing to sell it for. The bid is the lower price,
whereas the ask is the higher price. Buy orders are always filled at the ask, and sell orders are
always filled at the bid. A price chart displays the bid price only. In Builder, the bid/ask
spread is only used if the Order Fill Rule option on the Evaluation menu ("Use Bid/Ask



spread to determine fills") is checked. If so, market buy orders will be filled above the
apparent market price (based on the chart), whereas market sell orders will be filled at the
price seen on the chart. The bid/ask spread is part of the cost of the trade.

The bid/ask spread is intended for forex trading and is not typically used for trading futures.
When developing forex strategies for MetaTrader 4, this option should be used because
MetaTrader 4 uses the bid/ask spread when evaluating strategies. This is consistent with the
common practice in forex trading of paying for the trade through the spread rather than
paying the broker a fixed commission.

If the bid/ask option is selected, Builder also uses the bid/ask spread to determine if a
pending order is filled. For example, a buy stop order is only filled if the ask price, which is
above the chart price (bid), touches the stop price. If, for example, the price bar on the chart
just touches the stop price, it may appear that the order should be filled, but Builder won't
show the historical trade as filled unless the ask price reached the buy stop price. Similarly, a
buy limit order will not be recorded as filled unless the ask price reaches down to the buy
limit price. Sell stops and limits are filled at the bid, so, unlike buy orders, their fill prices
directly correspond to the chart prices. This is also how MetaTrader 4 determines fills.

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

Price Band Size

Chicago Mercantile Exchange (CME, www.cmegroup.com) futures 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 E-mini S&P 500 futures. If the 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 given by the price band size.

Trading Costs, Cost Type

Trading costs are specified according to the Cost Type. There are three Cost Type options:
Amount per Share, Amount per Trade, and Percent of Trade. If the selected cost type is
"Amount per Share", the trading costs are calculated by multiplying the entered cost value by
the number of shares. For the "Amount per Trade" cost type, the trading costs are simply the
entered value. If "Percent of Trade" is selected as the cost type, the trading costs are
calculated by multiplying the entered value as a percentage by the trade value, which is the
product of the entry price, position size, and point value. In all cases, the calculated trading
costs represent the total trading costs (commissions, fees, and slippage) deducted from each
trade on a round-turn basis (i.e., deducted once per trade). Note that TradeStation typically
deducts trading costs on a per-side basis, so you should use one-half the trading cost amount
in TradeStation that you enter into Builder.

Trading costs should always be included though they need not be precise. The purpose is to
ensure the strategies generated during the build process overcome trading costs. Entering a
slightly higher cost value than 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.
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This property represents the default value for costs that is shown when adding the symbol to
the Build Symbols window for building strategies or the Evaluation Symbols window for
evaluating strategies. The cost value can be changed through the Market Symbols table of the
Build Symbols and Evaluation 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.

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

View Data Button

The View Data button opens a tabular display of the contents of the symbol’s data file. If the
symbol represents an external equity curve, the View Data window displays the equity curve
changes, rather than the equity curve values. This has no effect on the file contents, which
are unchanged by the program.

Build and Evaluation Symbols

When building trading strategies in Adaptrade Builder, the strategies are applied to the
market symbols in the Market Symbols table of the Build Symbols window, as shown in Fig.
3.5. Similarly, when evaluating strategies separately from the build process, the symbols for
evaluation are selected through the Evaluation Symbols window, as shown in Fig. 3.6. These
two windows are largely the same and work mostly the same except that the
training/test/validation settings are not available on the Evaluation Symbols window since
those settings only apply when building strategies and not when evaluating strategies that
have already been built.

£L Build Symbols - x

Market Symbols

Symbol Series Available Dates Bar Type
AAPL (Intraday, 30 min bars) Primary 5i28/2010 7:00:00 AM to 8/26/2011 1:00:00 PM | Intraday
AAPL (Intraday, 30 min bars) 2 5/28/2010 7:00:00 AM to 8/26/2011 1:00:00 PM | Intraday
MES (Daily bars) 3 1712000 4:00:00 PM to 7/18/2019 4:00:00 PM Daily

Plat Symbal Set Properties View Data

Training: ] ]
Test i ]

1:00:00 PM

M Test segment precedes training segment

Figure 3.5. The Build Symbols window is used to specify the markets and settings for building
strategies.



£% Evaluation Symbols — x

Market Symbols

Symbol Series Available Dates Bar Type
AAPL (Intraday, 30 min bars) | Primary HI28/2010 7:00:00 AM to 8/26/2011 1:00:00 PM | Intraday
AAPL (Intraday, 30 min bars) |2 5/28/2010 7:00:00 AM to 8/26/2011 1:00:00 PM | Intraday
MES (Daily bars) 3 /712000 4:00:00 PM to 7/18/2019 4:00:00 PM Daily

Plot Symbaol Set Properties View Data

Evaluation Date Range
Er e S 05/28/2010 07-00 AM - ~
S VTR E R 08/26/2011 01:00 PM - =

&

Figure 3.6. The Evaluation Symbols window is used to specify the markets and settings for
evaluating strategies separately from building.

Once symbols have been added to the Market Symbols table of the Build Symbols window
(see below), the data series for each symbol should be set using the pull-down menu in the
Series column. The symbol or symbols on which the strategies will trade are the "Primary"
data series. All other series are "secondary" and are numbered from 2 to as high as 20.
Symbols are added as primary by default, and any number of primary symbols can be added.
When there are multiple primary symbols, the strategies are evaluated on each such symbol,
the trades from all markets are combined, and the results are reported as a portfolio.

The secondary symbols provide other data series for the strategy logic. For example, the
primary symbol could be the E-mini NASDAQ futures, and a secondary series could be a
forex symbol, such as EURUSD. This would enable the program to include indicators
applied to EURUSD in addition to ones involving the E-mini NASDAQ.

Secondary symbols can be on different timeframes than the primary market(s), either larger
bar sizes or smaller ones.* Also, the same symbol can be selected as both a primary and
secondary symbol but with different timeframes. For example, you could select 5-minute
bars of AAPL as the primary data series with daily bars of AAPL as data series 2. If the two
symbol names are identical (i.e., both are shown as "AAPL" under the Symbol column), then
the program may generate logic that compares indicators between the two series, such as
"Average(C, N1) < Average(C, N2) of data2". Comparisons between different series are only
allowed if the symbol names are the same.

* The only exception is for AmiBroker code, which generally requires the primary market to
be a smaller bar size than any secondary symbol. If this is not the case and AmiBroker has
been selected as the code type for building, a warning message will be displayed when the
build process is started.

If there are multiple primary symbols and one or more secondary symbols, the same
secondary symbols will be used when evaluating/back-testing the strategy on each primary
symbol. For example, you might have a small basket of stock symbols, each of which is a
primary symbol. In addition, you could have a stock index and an interest rate as secondary
symbols (data series 2 and 3). In that case, when the strategy is back-tested (e.g., during the
build process), it will be evaluated on the first stock symbol using the interest rate and stock
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index symbols, then on the second stock symbol using the interest rate and stock index
symbols, and so on for each of the primary symbols.

Note: When executing strategies in the trading platform, the same data for all series must be
available in the same configuration as specified in the Build Symbols window. For example,
for TradeStation and MultiCharts, secondary data series must be plotted on the chart of the
primary symbol in the correct order as data2, data3, etc.

Tip: When the Evaluation Symbols window is first opened, it lists the same symbols as in
the Build Symbols window. If the symbols in the Build Symbols window are later changed,
the symbols in the Evaluation Symbols window may no longer match those in the Build
Symbols window. If you want to easily change the selections in the Evaluation Symbols
window to match those in the Build Symbols window, simply open the Evaluation Symbols
window, drag the mouse across all symbols in the table to select them, click the Delete
button, then close the window and reopen it. This will reset the symbols in the Evaluation
Symbols window to those in the Build Symbols window.

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 the table, you can change the bar
type, bar size, and costs per share settings as desired for purposes of building or evaluating
strategies. Changes here have no effect on the symbol's properties, which can be seen by
double-clicking the symbol to open the Symbol Properties window. Symbols in the Market
Symbols table are copies of those in the symbol library, so any change to the settings made
here has no effect on the properties in the symbol library.

Note: For equity curve symbols, the Bar Type, Bar Size, and Costs Per Share entries will be
shown as “NA” since these properties are not applicable to equity curve symbols.

To change the symbol settings to the values you want to use when building or evaluating a
strategy, simply click on the entry in the Market Symbols table. For example, if the data file
contained 30-minute bars, you could change the bar type to daily bars for building and/or
evaluating strategies on that time frame.

Any valid bar type selection can be made, provided the price data in the file can be converted
to the selected type. Price data provided as 1-minute intraday bars allow for the most
flexibility because they can be converted to any other intraday 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
other data types includes the number of ticks in the bar.

The program will attempt to convert 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-minute bars,
there is no way to guarantee that accurate 5-minute bars can be constructed because the tick
bars may not be smaller than 5-minute bars and/or the tick bars may not close at the precise
closing time of the 5-minute bars. As another example, converting from 3-minute bars to 10-
minute bars will not be accurate because there is no even multiple of 3-minute bars that can
be used to construct a 10-minute bar. It's the user's responsibility to make sure the selected
data settings are sufficiently accurate and that they match the data used in the target
platform when 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-minute 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 back-testing.

Please note that the Symbol field in the Market Symbols table is a property of the symbol, so
it cannot be changed directly in the table. If you want to change the symbol label, double-
click on the symbol to open the Symbol Properties window. Similarly, the Available Dates
field is informational only; it shows the available dates in the price data file. To change the
date range for building or evaluating strategies, use the date/calendar controls.

Add button

To add a symbol to the Market Symbols table, either use the Add to Build command or
button in the Symbols pane or click the Add button below the Market Symbols table, as
shown in Figs. 3.5 and 3.6. Clicking the Add button opens the Select Symbols window
shown in Fig. 3.7. This window displays all available symbols in the symbol library. You can
select multiple symbols by dragging the mouse across the symbols or by using the Ctrl-Click
or Shift-Click key/mouse combinations. The selected symbols will be added to the Market
Symbols table.

-
= Select Symbols. Drag or use Ctrl-Click/Shift-Click for Multiple Selectiu_nsl ﬁ
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 11152011 21072015 |2
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 B26,2