@BioComp Systems, Inc.

Systems that Learn, Adapt and Evolve

TradeStation and BioComp’s NeuroGenetic Optimizer (NGO)
A Tutorial for Integration

Several of our customers have expressed an interest in using the charting, data,
and technical analysis features of TradeStation with the model building ability of
the NGO. The following tutorial will take you step by step through the process of
integrating these powerful tools. The results are charts like the one below that
use a neural indicator generated by the NGO as a trading signal for the S&P 500
futures.

+S&P 500 Stock Inx 1600-D aily
I

e E
-1 M

M e
I

£.00

-10.00

! Data Window:5&P 500 Stock Inx 1 [_ O]

11 1
al 1450 1450

2871 152™ Avenue N.E. Redmond, WA 98052
1-800-716-6770 Fax: (206) 869-6850
Web: http://www.bio-comp.com EMail: biocomp@biocomp.seanet.com



@BioComp Systems, Inc.

Systems that Learn, Adapt and Evolve

Step 1 Data Selection:

The first step is to identify the data that drives the variations in the trading
instrument of interest. Add the variable that you want to predict (output) and all
of probable inputs to a chart. TradeStation supports a large number of symbols
on a single chart. The following image is an example of chart with five symbols.
This whole process may seem a bit intricate to setup, but once complete all the
data is updated automatically very time you down load.

+ 5&P 500 Stock Index-Dai

Step 2 Use PowerEditor to create a data array.

2871 152™ Avenue N.E. Redmond, WA 98052
1-800-716-6770 Fax: (206) 869-6850
Web: http://www.bio-comp.com EMail: biocomp@biocomp.seanet.com



@BioComp Systems,

Systems that Learn, Adapt and Evolve

The following image shows
an example of a “Function”
written in PowerEditor
using data1 through data5.
The purpose of this
function is to create array
based on the data in your
study that will print to a text
file. Using only five data
sources you can create
almost an unlimited variety
of array elements using the
various technical analysis
functions available in
TradeStation. | have used
the “DatetoJulian” function
to create a date format that
can be read by Excel and
Access. It would be nice if
TradeStation could output
a comma delimited file,
however, you can create
the same effect in the
“Print(File” statement by
adding > “”

i PoweiEditor by Dmega Research M= B

File Edit “iew Toolz ‘wWindow Help
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& Function: ArrayDemoD ata H=]

array: X[12](0);

#[1]= Average[close,b);

¥[2]= RSl[close,100);

#[3]= open of data2;

¥[4]= MACD[high of data2,10,50];
#[5]= average[close of data3,b);
¥[6]= RSl[close of data3.100);
*[7]= Average[close of data4.10]);
#[8]= MACD[close of data4,20,100);
#J9]= close of datab;

#[10]= MACD[close of datab,10,50);
#[11]= RateOfChange[Close datal,5];
#[12]= DateToJulian[Date);

Print[File['CADatalfoo. ), %[1 2].", X1 X[ 2], L X[3]
) ',",X[d],' I,",.X[E],I I,",.X[E],I ' |,x[?]ll||,| I,X[B],",I |Jx[g]}|l}| |Jx[-| I]],I ',",X['I 1]];

ArrayDemoData= 0.00;

Far Help. press F1 | | | |

< between the printed elements. The last printed element in the

“Prlnt(Flle” statement is the output variable. After you have “verified” the function
you can now use this functions in an “indicator”.

Step 3 Create an Indicator

Quick Editor Indicator: ArrayD emoD ata

Using . .

QUiCkEditOr yOU Formula Tlnputs TSter TScallng TF'ru:upertle& | (1] 4 I
can Create an Plot Hame Formula I —
“Indicator” USing IPIDH IArla}lDemnDald ;l
the array that you | |

just created as Plot2

the plot element. [Plot3 [ _ Hep |
Once you have

created the [Plov4 !

indictors, it then [Fanction Wizard_|

needS to be runciion Zarn. ..

added to the

chart. It will show up as a flat line on the chart. The act of adding the indicator to
your chart activates the “Print(File” statement.
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Step 4 Prepare Data for NGO in Excel

The file that you have created with TradeStation can now be open in Excel.
Once the worksheet is open in Excel then we need to prepare it for NGO
training. First we want to convert the date format to dd/mm/yy. Then we want to
add column labels. | generally label the columns X1 through X? so that they
match the label used in TradeStation. The final step is to time shift the outputs.
If you want to forecast 5 ticks ahead, then we need to shift the out put back or up
five ticks. The NGO is learning what the relationship between data in time period
0 and time period 5. Mechanically the

steps are as follows. Go to the top of J4_1Ei| k | L | W j'
the output column, delete the number 173

of cells that you want to forecast and 417

accept the “Shift Cells Up” option. The 413

last step is put zeros in the now blank 4.13

cells at the bottom of the output 415

column. NGO will not accept blank |
cells or missing data. The records with Delete

zeros should not be included in the ™ Shift Cells Left Lo |
training or testing data. | usually avoid 'Ol

this by using the Walk Forward data - Et H ﬂl
splitting and insuring the that the ~ E:t::z Eu:unlb:mn

validation set is larger than my forecast
period. Alternatively these rows can be
deleted before the data is transfer to NGO.

Step 5 Send Sheet to NGO

Open the Penney menu and choose “Send Sheet to NGO”. | will not go through
the NGO set up issues. Those setup issues are already cover in the NGO online
help and in the NGO manual.

Step 6 Import Neural Signal into TradeStation

After you have completed training of an acceptable network and you have
transferred the network to Excel (I like using “View|Best Networks|File|Send to
Excel” menu item in NGO) you can now import that signal in to TradeStation.
See TradeStation help for more complete information, but the following steps
should get you started. Insert a new sheet and copy just the date and predicted
columns from the Results sheet. Save that sheet as a CSV file in a directory
with a path like “C:\Omega\Data\Ascii”.
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Then go to
TradeStations insert
price data you and
should see a
window like the one
on this page. Open
the file you just
saved and accept
the “Date-Close”
option. Click OK on
the next window and
you should see the
neural indicator
loaded in your chart.

Step 7 Build a
Trading System

The following is a
simple trading system
you can build to trade
and optimize in
TradeStation.

Insert Price Data

Show: " Server Portfolio ™ Directory  Custom Data List

Cancel

Ascii files in D-\omegatdatalasscii __*j
As-:: Hes n c:hdatah

Omega Downloader files in D:AOMEGAADATAAVCANSTOCKN
Omega Downloader files in DAOMEGAADATAVFUTUREM
Omega Downloader hles in D:AOMEGAADATAMMDERM

Omega Downloader files in DAOMEGAADATAMNDEXAOPTION
Omega Downloader files in D AOMEGAADATAVMUTFUNDA
Omega Downloader hles in D:AOMEGAADATAMVOPTIONSA
Omega Downloader files in DAOMEGAADATAATSINDEXA
Omega Downloader files in D AOMEGAAMDATANMISSTOCKA
Omega Downloader hles in D:AOMEGAADATAVWEINDEXA

T OO ALY

GOOD.CSY
INTERE~1_%L5S
INTIMF_CSV bl

Period:
- Plot Options

¥ Prompt for format

[ Replace zelected price data

i& PowerE ditor by Omega Research =] 3
Eile Edit “iew Toolz ‘window Help
EEEIEEEDEE RN G

: Em: Ne dicata _ O] x

I T 757

Input: Lenter(0].Lexit[0]. Senter(0], S exit[0):
IF close of Data2 crosses above Lenter Then buy at the Market;
IF close of Data2 crosses below Lexit Then ExitLong at Market
IF close of Data2 crosses below senter Then Sell at Market;

IF close of DataZ crosses abowve Sexit Then ExitShort at Market;

e

ForHelp. press F1 Wﬂf

With the NGO you can build trading systems that are much more
successful than traditional technical analysis.
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