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PRODUCT REVIEW

want an objective that includes your

Neuroshdl Trader 5 et
&lr r a NeuroShell Trader does something

that is very nifty; it gives you a set of

objectives to choose from. In fact, they
WARD SYSTEMS GROUP, INC. nation of parameters or rules that worlprovide a list of 20 different objectives
Executive Park West best or, in the case of neural nets, th@igure 1). NeuroShell’s top choice |s
5 Hillcrest Drive inputs. It will even optimize stop and“Maximize return on account * Equity
Frederick, MD 21703 limit price, as well as indicator param-curve correlation,” but if you prefer,
Phone: 301 662-7950 eters. If you felt inhibited by the time it you could select the “Minimize error
Fax: 301 663-9920 might take to optimize on a range ofoption at the bottom of the list.
Email: sales@wardsystems.com values, you will be amazed at how fast Aside from controlling objectives,
Product: Neural network technology NeuroShell works. What might takewhat else might youwant to know about
to predict values and returns on minutes on other platforms takes jusheural networks? The firsttemptationlis
trades. seconds here, and what would normallyo believe that a neural net is a cure-all
Requirements: 1.8 G4z Pentium or  take hours is completed in minutes irfor finding out how a set of values
equivalent, 512 MB Rv, Windows  NeuroShell. behaves. After all, you might argue,
2000/ Vista/XP. For example, full optimization of a isn'tit the idea that you can take a set of
Price: Prices start at $795 for system involving seven entry and exiinputs to match up against an output?
NeuroShell Trader and go up to rules, each with an average of threRemember, there is always an error.

Trading Strategy Parameters

$2,495 for NeuroShell DayTrader parameters and each para
Professional. Numerous plug-ins are eter having a range of a
available at $299 each. dozen or more parameterf Fues| Trsding | Dates | Costs  Opimizaton |
values on average, took ap; Obijective used to determine the best entry, stop, and exit
. . . conditionz during optimization of the trading strategy
proximately nine minutes to
find an optimal trading so-
euroShell Trader uses sodution. Thisincluded the re-
phisticated neural network sultofthree entry rules (with
technology that you can useoptimized parameters) and
in combination with your four exit rules (with opti-
usual trading rules for backtesting. Youmized parameters). But with
can also use the neural network in a name like NeuroShell
standalone fashion to predict a valuelrader, your main interest
such as opening price (or, better yeprobably still is neural nets,
percentage change in opening priceyo let's keep our discussion
and see the payoff (or lack thereof)on point. Keep in mind that
Besides all of that, NeuroShell Tradeno other software will opti-
also has unique features that make fihize on rules as well asFIGURE 1: TRADING STRATEGY OBJECTIVES. There are 20
stand out from the rest of the crowd. parameters Simultaneously,diﬁe’e,m Frading object!ves to choose from (top of list shown).lAfter
First, it will let you know which of let alone doing it fast. establishing your rading rules you are given the opportunity to
. . . customize the desired output you want to achieve.
your trading rules are working and which
are not. Let’s say you have entry ruleBlEURAL NETS TYPICAL NEURAL NET
like RsI(10)>60, closing price>#A(12) The idea of neural nets is to take a set of
of closing prices, and so on, and yoinputs to arrive at a predetermined out-In1
have a set of exit rules. If you selecput. For example, the inputs could be
“Rule optimization,” NeuroShellwilltry indicators such as the commodity chan-
every combination of rules and showiel index (CI), the relative strength
you the combination that worked best. Iindex (RsI), or closing prices, while the
you pick “Full optimization,” it will not desired output could be the next day’sins —
only optimize on the rules but the paramelosing price. Neural nets cannot al- Input Hidden  Output
etersaswell. Inthe examplsiR0)>60, ways match your inputs to the desired layer layer layer
the paameters are 10 and 60. output(s) without leaving an error beFIGURE 2: FEED-FORWARD NEURAL NET. Weights
Second is the speed at whicliween the calculated and desiredfe given to each of the connections between the
NeuroShell finds optimum solutions.output(s). So your objective might be t@eurons. Activation functions (usually nonlinear) are
. L . ; . applied inside the neurons. If the activation functions
NeuroShell uses a technique called minimize this error in predicting the

. . . . ; - - Tarelinear, it is termed a linear model. A signal activa-
“genetic algorithm” to find the combi- output, or if you are trading, you mightiion function at the output layer provides a value.
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% NeuroShell DayTrader Professional - [Stock Chart #1.cht]
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What neural nets do best is find patternjif=d __ Predeoi00CoseCloseleop(@oseibente.
in volatile data, but do you want to feedf
aneural netthe daily closing price datajf}
The kind of volatility associated with Ji
the noise of daily price data is too ran ------------------------------------------ pessssescessescessessssessessesseasassasse Pt Aoy 45
dom to be worthwhile, SO Whait YO V& | S ;
is smoother data, and thus, indicatorf
such as Ci, RsI, or moving averages
(all of which smooth data) are bette
input candidates. Let me lead youj|m
through an example using indicators. || e, F¥ . L
The common picture of neural netg __________________________________________ — A—
consists of a bunch of inputs feedingj#s

neurons in the hidden layer. The earlies
forms of a neural net were termed “feedFIGURE 3: ADAPTIVE MOVING AVERAGE USING ADAPTIVE NET INDICATORS (ANI). Using ANI you can
forward” (Figure 2). The defining to- build adaptive moving averages. Daily price bars for QQQQ are in green and the adaptive moving average is

shown in purple. If you went long when price was above the average and went short when it was below, except
for a bit of choppiness you wouldn’t have done too badly.

______________________________________________

pology of this early form of a neural net
is that while all hidden-layer neurons
can see all of the inputs, none of thenput, an indicator that is a neural neeach bar (the neural net is actually re-
neurons are feeding backward; hencehen using a trading strategy. You catraining for each bar) using as inputs
the name feed-forward. In addition, nonéave the usual suspects such as movitgday’s closing price, as well as the
of the hidden neurons are interacting.average, Ci, the moving average con-previous five, and then weighting the
More sophisticated neural nets haveergence/divergence (A¢D), and so inputs with the most recent getting the
the hidden neurons interacting with onéorth, but include a neural net as part ofnost weight. Looking at the perfor-
another. NeuroShell usesinteracting hidrour trading strategy. mance itis impressive. In all, it's pretty
den neurons. Rather than having a fixed When you finish with a prediction, thepowerful stuff.
number of hidden neurons, NeuroShelesults will appear as a subchart and also Just in case you were curiousyiAs
adds neurons one at a time, up to a limite available as an indicator. Inserting atype of &NN(general regression ned
you can specify — the defaultis 10. Th@ew trading strategy will allow you to ral network) or RN (probabilistic neu-
NeuroShell default for a prediction al-use the prediction as an indicator in youral network, based on the work of Donald
gorithm is Turboprop2, a variant of astrategy. But there are also two add-orSpecht), and the output is between #+1
neural network algithm called cas- thatyou mightthink about, Adaptive Netand -1. Using +1 as buy and -1 as sell,
cade correlation. Indicators (Au) and Neural Nets (NI). the output tells you how likely a value
Another bit of advice for using neuralThese add-ons have features that are naiu have identified is going to occur
nets is to make the output an up or dowpart of the initial installation.
condition, such as greater or less than aFor example, in the case ofAyou TRAINING VS. OPTIMIZATION
threshold, as opposed to an actual vallmve the option to include today’s valueNeuroShell’s ability to optimize makes
such as closing price. When using thand values for previous days. But yout something you will want to use often.
prediction wizard, the default for an out-can go one step fumér if youchoose Butdo you optimize on parametersrela-
putis a greater-than or less-than conditiomore than one input. With two inputstive to the training or paper-trading?
for entering/exiting trades. NeuroShellyou could have one be the last five daydust how do you make effective use of
then automatically goes one step furtheand the second be the five days prior tpaper-trading while optimizing?
by optimizing the value for greater thanthe first five. Then, if you want, you can Putting aside this question for the

less than while training the net. weight the inputs. Unique to these addmoment, you'll need to pick the dates
ons is the feature that the optimizatioffior training vs. paper-trading. In the
USING NEURAL NETS will not only cover all of your trading prediction wizard, one of the screens

There are two ways to have neural netsiles and parameters but also how maryou can make inputs to is “Dates” (Fig
included in your analysis. The first is todays to predict in the future and the sizare 4). You can pick dates for training
ask for a prediction. Typically, you will of the training set. You can useuido vs. paper-trading, with the limitation
start with a price/volume chart. Frombuild an adaptive moving average (Figthat the end of training is the beginning
the menu line, choose “Insert new predre 3). of paper-trading. Remember you are
diction” from the dropdownlist. The To build the adaptive moving aver-looking for patterns, and bull vs. bear
prediction wizard will guide you through age like the one shown in Figure 3, thenarkets have different patterns. You
all of the steps necessary to set up reeural network software is trying tomight consider just training on a bull
prediction. predict the next day’s close by using anarket rather than finding a pattern that
The second way is to choose as anaining set that is 100 bars back fronworks on both bull and bear markets.
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Prp diction Parameters

List the instruments and indicators to be used as prediction inputs:

Dutput] Inputs  Dates ] Shares] Eosts] Positions] Training] O ptirmization

+ CCl[High Price Law Price, Clasing Price,Periods, Deviation Multiplier)
+ MALD Signal[Time Series Explvg Perids, Expéivg? Perinds E splivg3 Periods]
+ Stoch%D (High Price.Low Price Closing Price Stochastic Periods.5 moothing Periods

Data used to evaluate prediction:

l— [Specify [ ate] —l— [Specify Date) —|

Indicator Wizard

Select an indicator category
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FIGURE 4: TRAINING VS. PAPER TRADING. This screen of the Prediction
Wizard lets you modify a number of prediction parameters. Using the
“(Specify Date)” option, you can manually determine the start and stop
dates for training, seen here as the “Optimization” period. Note the end of
training is the beginning of paper-trading while the end of paper-trading is
the last day on the chart (although you can add an additional out-of-sample
testing period by checking “Start trading before last chart date”). Optimiza-
tion is stopped when the best paper-trading results occur since the “Save
optimization which performs best on paper trading” option is checked.

FIGURE 5: INDICATOR WIZARD. The list of indicator categories for inputs is substantial.
Keep in mind that each category has a dozen or more specific indicators. The highlighted
category, “Price momentum indicators,” contains the inputs you see in the background (CClI,
MACD, and stoch%D). If you insert an indicator into your price chart, you end up going
through the same indicator wizard that you use when picking an indicator for prediction input.
This minimizes the number of user interfaces you need to learn.

So just how do you make effective usd?REDICTION SETUP screen is “Training criteria,” and you'll
of paper-trading while optimizing? A hint The first step in setting up predictions isee at the bottom of this screen a button
can be found in one of the items you cato open a price chart. In this case | chodabeled “Modify prediction parameters”
check: “Save optimization that performsa price and volume template. The nexjFigure 6). Click on “Modify...” and you
best on paper trading.” What NeuroShelstep | took was to go to the menu, seleglet the screen shown in Figure 4 where
found is that while optimizing on the “Insert,” and from the dropdown list | you can establish nine different items
parameters in the trading set, each solselected “New prediction.” This actionsuch as dates for training versus paper-
tion would improve paper-trading resultsputs you in the prediction wizard. Aftertrading as well as how many days out
but only to a limited extent. Paper-tradingan initial screen, you'll be asked toyou'll want to predict.
results improve to some point and then ggdrovide inputs, and when you click on After establishing your prediction
worse as training optimization goes orfAdd inputs,” you'll be in the indicator parameters by either accepting the
and overfitting begins. As a result,wizard (Figure 5). The choices for in-faults or modifying them, click on
NeuroShell stops optimizing when it seeputs are enormous, as indicated on tHélext” to start the prediction process.
that the objective result from paper-tradscreen capture. The result appears on your chart (Figure
ing startgyettingworse. After establishing your inputs, the nex{7, with the subchart just below volume
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Prediction Wizard - [Trades: Predicted 10 bar Optimal Change]

Training Criteria

Output Parameters A
Output = Optimal Change in Cloze
Lookforward = 10 trading days into the future

E

Input Optimization
Full Optimization - Finds the best inputs and the best parameters for sach input.

[rata uzed to evaluate prediction:
Optimization = [Match Chart]
Paper Trading = [Match Chart]

Trading pozitions used to calculate trading statistics
Trading Positionz = Both Long and Short

Trading riles used ta calculate trading statistics
Find the optimal trading rules

Size of trades used ta evaluate rading strategy
Buy a fived number af shares (1000 shares]
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“Waiting for price lick[s] 14,492 83

FIGURE 6: TRAINING CRITERIA FOR PREDICTION. The text below the heading
“Training criteria” summarizes the criteria/parameters that will be used in the
prediction. If the default is not what you want, click on “Modify prediction
parameters” to get the screen shown in Figure 3. The “Back” and “Next” buttons
are a convention used throughout the NeuroShell interface so you can either
move on to the next step of the wizard or go back and change what you have done.

FIGURE 7: PRICE CHART. Daily QQQQ price data is overlaid with a Fibonacci
retracement and channel (upper right). Below the price chart are three subcharts:
volume, trades resulting from inserting a prediction, and equity resulting from
the trades.
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subchart). You can have multiple price’A=B+C,” but you can write Add (B, look back in time.
series on your chart. Drawing tools areC). If you can program in one of the ¢ Turning points: A set of indicators
available such as Fibonacciretracemerstandard languages such as C, basedonthe conceptoffindinglocal
as well as channels. You have to ad®NeuroShell provides an interface for peaks and valleys in a price series.
“System equity” from the “Trading strat- your dynamic link libraries (DLs). If
egy system information” by clicking on you get stuck, someone at NeuroShdlDATA SOURCES
“Insert indicator” from the dropdown will help you for free and even takeNeuroShell has a capability that only a
menu under “Insert” on the menu line.written requests as long as they are nfaw programs possesH. will search
Of course, you can save this chart as o time-consuming. The staff is smartyour hard drive for file formats it under-
template to open other price series. friendly, and experienced, so you'llstands, like MetaStock. You don't have
You might have noticed a repetitionprobably get an answer. to do anything excepttell the data sources
in the way NeuroShell is used. That's You also need to consider the addsoftware to scan for directories.
because you basically have three wizens. The listis impressive coming froniNeuroShell also interfaces with a num-
ards (prediction, trading strategy, andboth third parties and Ward Systember of the most popular data servers:
indicators) and as you go through thetself, and the website has short as wedlSignal, Quote.com, Prophet. You can
steps in using one, you either back up oas longer descriptions. To get an idea afiix different data sources on the same

continue by choosing. what the possibilities are, here are justahart, for example, having daily data
few offered by Ward: from a server and end-of-day data fram
INDICATORS « Adaptive net indicators Neural nets YOU' hard drive on the same subchatrt.

!\IegroSheII has an impressivg list of especially adapted to pattern recogni-
indicators as well as some slick add- tion, some of which automatically in- HE EDGE

ons. To build your own indicators, you clude lags ofinputs. Usefulforbuilding'f you are looking for a competitive
can use one of two different met_hods: your own adaptive moving averages.edge= thls technology isa must. Even if
top down or bottom up. Bottom up is the L you are just trying to make a little money,
easier to explain. Suppose you wanted® Adaptive indicator set 1: A set of 4 inyestment in the software is worth
an indicator that was the difference be- ndicators that users requested iNg 1t yoy have other software you will
tween two moving averages. The first ¢luding chaos indicators, an indicaging the interface is a bit different, but
step would be to insert each of the tOF thatgives the phase of the mooRqihing you can't sort outin short order.
moving averages on your chart. The and curvefitting trendline indica-there are some very neat things this
second would be to choose the subtrac- t0rs (W.D. Gann might be intriguedgfyare can do that are unique. Try it
tion function from the arithmetic cat- Y this add-on). — 1 think you'll like it.
egory. The indicator wizard will pro- < Neural indicators: Classification
vide a screen that allows you to select neural nets that give you the probbennisD. Petersonisa Staff Writer for
the moving averages as the arguments ability that the current situation is aStocks & COMMODITIES.
to the subtraction function. buy or sell opportunity. These nets

NeuroShell uses functions for every-  don't predict any price, but give youNeuroShell Trader S&C
thing; there is no engineering notation a direct signal probability. Some are
syntax supported. You can’t write  “recurrent nets” that automatically

Copyright (c) Technical Analysis Inc.



