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Hereisthismonth'ssel ection of Traders Tips, contributed by
article authors from thisissue and by various devel opers of
technical analysis software, all to help readers more easily
implement some of the strategies presented.

Internet users will also find these and some previous
Traders Tipsat our website at http://www.Traders.com. To
locatethevarioustips, useour site'ssearchengineor clickon
the Stocks & COMMODITIES magazine icon on the left-hand
side of our homepage (or go to http://www.traders.com/
S& C_homepg.html), then scroll down to the " This month in
XK. C" section on the left-hand side and look for "Traders
Tips' (or go to http://www.traders.com/Documentation/
FEEDbK_docs/TradersTips/TradersTips.html). For Traders
Tips published earlier, click on the "Back issues archive"
located under the "This month in S&C" section.

Other code presented in the articles in this magazine can
be found at our website in a subscriber-only area at http://
technical .trader s.com/sub/subl ogin.asp.

O TRADESTATION EASYLANGUAGE

HereissomeEasyl anguage codel devel oped to computethe
filterspresentedinmy articleinthisissue, "Nonlinear Ehlers
Filters." First is the code for the nonlinear Ehlersfilter:

NONLINEAR EHLERS FILTER EASYLANGUAGE
Inputs: Price((H+L)/2), Length(15);
Vars: count(0), SumcCoef(0),
Array: Coef[25](0);

Num(0),  Filt(0);

{Coefficients can be computed using any statistic of choice
a five-bar momentum is used as an example}

For count = 0 to Length - 1 begin

Coef[count] = AbsValue(Price[count] - Price[Count + 5]);
{Theline above is all that needs to be changed to use other statistics.
For example: Coef[count]=AbsValue(Price[count]-Filt[count+1]);}
end;

{Sum across the numerator and across all coefficients}
Num = 0;
SumCoef =0;

For count = 0 to Length -1 begin
Num = Num + Coef{count]*Price[count];
SumCoef = SumCoef + Coef[count];
end;

Filt = Num / SumCoef;

Plot1(Filt, "Ehlers");

This exemplary filter has 15 coefficients ["Length(15)"],
although the array of coefficients is dimensioned to 25
["Coef[25]"] toallow experimentationusing alonger filter. If

& | B | ¢ | D | E | F | G CoH ]
Absolute 5- 15 Period
Bar 15 Period Sum| Sum of 8-
Price (D2 = Momenturn Price * of Price * Bar Ehlers
(B2+C2)f ) (E7=D7- | Momentum Momentum | Maomenturn | Filter Yalue

1 High Loy 2 D32) (FF=D7*ET) (ColurmnF) | (Column E) (GiH)
2 1271172000 139 56 13672 138.14
3 | 121242000 13881 137.38 138.09
4 | 12/13/2000 13941 136.03 137.72
5 | 12/14/2000 136.50 134.03 135.27
6 | 12152000 133,13 130,56 131.84
71201872000 133.47 131.77 132.62 5482 732.51
g | 12/19/2000 134 .97 130.02 13249 560 4218
g | 12/20/2000 125.94 12609 127 .52 10.20 130098
100 12/21/2000 125 66 125 53 127.20 g.0v 1026 .53
11| 1272242000 121.1 125 84 12998 1.87 24273
12| 12/26/2000 132 34 130 28 13131 1.3 171.36
13| 1272772000 13373 131.25 13249 000 007
14| 12/28/2000 133.88 13259 133.23 572 TE1.80
15 | 12/29/2000 134 .28 131.19 132.73 554 3528
16 | 01022001 13216 127 56 129.86 012 15.19
17 | 01/03/2001 136.00 127 66 131.83 052 B7 96
18 | 01/04/2001 13547 133.00 134.23 1.74 23380
19 01/05/2001 133,63 129.19 131.41 1.83 2401
20| 01/08/2001 13019 127 69 128.94 380 485 .51
21 | 01/09/2001 131.50 129 42 13046 060 7847 683877 5243 130 44
22| 01/10/2001 13213 128 .81 13047 1.36 177.31 628357 4827 13019
23 | 01/11/2001 133458 131.09 132.29 1.485 257 .37 5798.78 44 51 125.99
24 | 014122001 13372 13128 132.50 1.09 144 89 4647 B3 3550 130.78

FIGURE 1: EXCEL SPREADSHEET. Starting from the prices on the left, here is a way to compute a nonlinear Ehlers filter using a five-day momentum

as the embedded filter.
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you want afilter longer than 25, the dimension of the Coer
array must be increased accordingly.

In the first calculation, you find each coefficient in the
filter asthe five-bar momentum. The next computation isto
sumthenumerator ["Num"] astheproduct of each coefficient
and the price (the x's in the general equation) at each
corresponding sample, and then sum the coefficients alone.
Finally, the filter is completed by taking the ratio of the
numerator to the coefficient sum. The performance of this
filter isshown in Figure 2 in the article.

If you'd rather use a spreadsheet, an example done in
Microsoft Excel is shown in Figure 1.

Next is the EasyL anguage code to compute the distance
coefficient Ehlers filter also presented in my article in this
issue, "Nonlinear Ehlers Filters":

DISTANCE COEFFICIENT EHLERS FILTER
Inputs: Price((H+L)/2),

Length(15);
Vars: count(0),
LookBack(0),
SumcCoef(0),
Num(0),
Filt(0);
Array: Coef[25](0),
Distance2[25](0);

For count = 0 to Length - 1 begin

Distance2[count] = O;
For LookBack = 1 to Length begin
Distance2[count] = Distance2[count] + (Price[count] -
Price[count + LookBack])*(Price[count] - Price[count +
LookBack]);
end;
Coef[count] = Distance2[count];
end;
Num = 0;
SumCoef =0;
For count = 0 to Length -1 begin
Num = Num + Coef{count]*Price[count];
SumCoef = SumCoef + Coef[count];
end;
If SumCoef <> 0 then Filt = Num / SumCoef;

Plot1(Filt, "Ehlers");

The TradeStation code for a distance coefficient can also
be used in the nonlinear Ehlers filter. If you'd rather use a
spreadsheet, an example of the TradeStation code for a
distance coefficient can be seen in Excel form in Figure 2.

MICROSOFT EXCEL
To compute the filter in Excel, first compute the squared
differences from the current price as:

E7 = (D7-D6)"2+(D7-D5)"2+(D7-D4)"2+(D7-D3)"2+(D7-D2)"2

As soon as you have five values of the squared difference,
compute, in F11:

F11 =D7*E7+D8*E8+D9*E9+D10*E10+D11*E11l

A | B [ ¢ [ b [ E [ F [ 6 [ H |
Coefficient sum
(Lookback | Coefficient * Sum of

1 Date High Lowy (H+L)/2 =5) Frice Coefficient |Filter Value
2 | 12/15/2000 123.13 120.56 131.84
3 | 12/18/2000 13347 13177 132 62
4 | 12/19/2000 124 97 120.02 132 49
5 | 12/20/2000 128.04 126.09 127 52
B | 12/21/2000 128.86 12553 127 20
T | 12/22/2000 13111 128.84 129 88 2058 [
8 | 12/26/2000 12234 120.28 131.31 36.25
g | 12/27/2000 123753 121.25 132 49 60 .54
10 | 12/28/2000 123.88 122.59 13323 84 .04
11 | 12/29/2000 134 28 121.19 13273 40.82 33344 39 252.03 132.30
12 | 01/02/2001 12216 127 56 129 BB 2871 33097 68 250.16 132 .31
13 | 01/03/2001 126.00 127 66 131 .83 738 29311.03 221.29 132 45
14 | 01/04/2001 12547 123.00 134 23 31.22 2548082 191.97 132.73
15 | 01/05/2001 133.83 128019 131 .41 15 867 16343 84 12361 132.22
16 | 01/08/2001 120.19 127 69 128 54 5776 18399 20 14075 13073
17 | 01/09/2001 121.50 12042 130 48 19 .68 1723878 131.72 130.88
18 | 01/10/2001 12213 128.81 13047 19.25 18777.04 143 58 13077
19 | 0171172001 13348 121.09 132 28 2245 17555 97 134 .81 130.22
20 | 011242001 123372 121.28 132 50 2221 18439 26 141.35 13045

FIGURE 2: DISTANCE COEFFICIENT. This spreadsheet computes the squared difference between the current price and the price five bars back,

and then squares it to get a more responsive Ehlers filter value.
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I DO A I
-:‘l‘=l=:~

Then,

G11 =SUM(E7:E11)
H11 =F11/G11

Copy all the row 11 values downward and check the values
against thosein Figure 2.
—John Ehlers

(1 TRADESTATION EASYLANGUAGE

Here is a generic EasylLanguage version of the nonlinear
Ehlers filter, based on John Ehlers's article in this issue,
"Nonlinear EhlersFilters." ThisEasyL anguagefilter accepts
the coefficients statistic as an input.

In the following EasyL anguage indicator code, the Coef
input is set to AbsValue( MedianPrice - MedianPrice[5] ),
and the price input is set to MedianPrice. MedianPrice is a
built-in function in EasyL anguage that returns (H + L) / 2.
Withthesevaluesfor theinputs, theindicator isequivalent to
the momentum-based Ehlers filter, for which a specific
EasyL anguage version has been developed by John Ehlers
and is given at the top of this Traders' Tips section.

To derive the distance coefficient Ehlers filter, which is
also described in Ehlers's article, the Coef input value in the
following EasyL anguage can bereplaced with DistanceSqrd(
MedianPrice, 15 ). DistanceSqrd is a custom function, and
the code for that follows the indicator code.

INDICATOR: Ehlers Filter

Inputs:
Coef( AbsValue( MedianPrice - MedianPrice[5] ) ),
Price( MedianPrice ),
Length(15);

Variables:
Num( 0),
SumCoef( 0),
Count(0),
Filt(0);

Num=0;
SumCoef=0;

for Count = 0 to Length - 1
begin
Num = Num + Coef[Count] * Price[Count] ;
SumCoef = SumCoef + Coef[Count] ;
end ;

if SumCoef <> 0 then
Filt = Num / SumCoef ;

Plot1( Filt, "Ehlers" ) ;

FUNCTION: DistanceSqrd
Inputs:
Price( numericseries ),
Length( numericsimple ) ;

Variables:
DSqrd( 0),
LookBack(0) ;

DSqrd =0;

for LookBack = 1 to Length
begin
DSqrd = DSqrd + Square( Price - Price[LookBack] ) ;
end ;

DistanceSqrd = DSqrd ;

TheEasyL anguagefor both thefunction andindicator will
be available for download at www.tradestation.com. Look
for the file "EhlersFilter.ELS."

— Ramesh Dhingra, Product Manager, EasyLanguage
TradeStation Technologies, Inc. (formerly Omega Research, Inc.)
A wholly owned subsidiary of TradeStation Group, Inc.

www. TradeStation.com

[0 METASTOCK FOR WINDOWS

The formulas discussed by John Ehlersin his article in this
issue, "Nonlinear Ehlers Filters," can be recreated in
MetaStock 6.52 or higher. To set up these indicators, select
thelndicator Builder fromthe Toolsmenu. Thenclick "New"
and enter the formulas as listed here:

Name: Ehlers Filters
Formula:

ti:= 15;

pr:= MP();

coef:= Abs(pr - Ref(pr,-5));

Sum(coef*pr,ti)/Sum(coef,ti)

Name: Distant Coefficient Ehlers Filter

Formula:

ti:= 15;

pr:= MP();
coef:=Sum(Power(Ref(LastValue(pr+PREV-PREV)-pr,-1),2),ti);

Sum(coef*pr,ti)/Sum(coef,ti)

— Cheryl C. Abram, Equis International, Inc.
WWW.eguis.com

[0 NEUROSHELL TRADER
The Ehlers filter can be easily implemented in NeuroShell
Trader by combiningafew of thebuilt-inindicators(of which
therearemorethan 800). We'vedonethisfor you already and
have created custom indicators that you can download from
the NeuroShell Trader free technical support website.
However, we wanted to show you how easy it is to
implement the Ehlersfilter in NeuroShell Trader. To do so,
select "New Indicator ..." from the Insert menu and follow
these steps:

1 Select the volume-weighted moving average from the
Volume Weighted Moving Average category.

2 Change the time series and the volume variablesto the
values you wish to use.

Y ou should end up with something that looks like this:

VolWgtMovAvg(X, Y, 5)
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= Daily Stock Chart #1.cht
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where:

X =The time series you wish tofilter [Ehlers uses (High+Low)/2 or the
Average2(High, Low)]

Y = The coefficients you wish to use (as Ehlers points out, coefficients
can be computed using any statistic of choice).

In Ehlerssfirst example, he sets:

X = Average2(High, Low)
Y = Absolute Value(Momentum(Average2(High,Low), 5)

Users of NeuroShell Trader can go to the Stocks &
CommobiTiessectionof theNeuroShell Trader freetechnical
support website to download a copy of the Ehlers filter
(Figure 3), aswell as an example chart (Figure 4).

For more information on NeuroShell Trader, visit
www.NeuroShell.com.

— Marge Sherald, Ward Systems Group, Inc.
301 662-7950, sal es@war dsystems.com
www.neuroshell.com

Indicator Wizard - Ehlers Filter - Example 1.Ehlers Filter - Example 2

@ To leam more about an indicator and it parameters, selact the indicator or one of itz
parameters and press the 'Indicator Help' button.
® hore than one indicator will be created if wou specify muktiple parameters. For example,
zspecifying @ mowing average size of '§, 10, 20° will create three moving awerages.
® After an indicator has been added to a chart, wou can make changes to it by selecting the
indicator with the mouse and choosing Wodify Indicator on the "BEdit’ menu.
- Ehlerz Filter - Example 1
High = High
Low = Low
Momentum Periods =5
Filter Periods = 5
- Ehlers Filter - Example 2
High = High
Low = Low
Power = 2
Filter Periods = 5
Set parameter | odify parameter, Save [ndicator Indicatar Help |
Help | < Back Lancel |

FIGURE 3: NEUROSHELL TRADER. Here's how to add the Ehlers filter
custom indicators using NeuroShell Trader's Indicator Wizard. The custom
indicators can be downloaded from NeuroShell Trader's free technical
support website.

symbol [pELL || Hame [cELLcOMPoLaOLYZN 7| Erequensy[oaiysas |7

Close

Ehlers Filter - Example 1(High,Low,5,5)

—
Ehlers Filter - Example 2(High,Low,2,5)
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[1 TRADINGSOLUTIONS

In"Nonlinear EhlersFilters," John Ehlerspresentsageneral
filter that can beused with any coefficient statisticto produce
avalue that can be used like a simple moving average, but
with less lag during sharp transitions. The general formula
for thisfilter can be entered in TradingSolutions asfollows:

Ehlers Filter (General)

Short Name: Ehlers

Inputs: Price, Coefficient, Length

Div ( Sum ( Mult ( Coefficient , Price ) , Length ) , Sum ( Coefficient
, Length))

Using this general function, the samplefive-bar momentum
version of the Ehlersfilter can be entered like this:

Ehlers Filter (Momentum)

Short Name: EhlersMom

Inputs: Price, Length

Ehlers ( Price , Abs ( Change ( Price ,5) ), Length)

Implementing the distance coefficient is slightly more
complex, sinceit subtracts multiple previous pricesfromthe
current price. Thiscan beaccomplished in TradingSolutions
with the following formula:

Ehlers Filter (Distance)

Short Name : EhlersDist

Inputs: Price, Length

Ehlers ( Price , Sum (Pow ( Sub ( Current: Ident ( Price ), Lag ( Price

,1)),2),Length), Length)

To produce the value "Current: Ident ( Price )," insert the
Price input into the formula. Then select it and view the
Special Processing page. Pressthe Add Level button to add
the surrounding Identity function and then select "Use the
current value of the selected function for al values in the
surrounding array function." Thistells TradingSolutions to
usethecurrent pricevaluefor eachiteration of thesurrounding
summation. (See sample chart in Figure 5.)

lo Edit Miew Porfolio Chatt Tools Window Help

IR EE R

= = edian Price (High, Low)
OGOl UER 20/ Moving Aerage (Median Price (High, Low), 15)
[0l Linsar Technology Cp 4 5% | Ehlers Filter (Momentum) (Median Price (High, Low), 15)
[y v rtegrated Prodine [ 115% | — Ehlers Filter (Distance) (Median Price (High, Low), 15)
[ Miron Blectronics inc A oo 00
[ Movelline BN
[ parametric Tecrnoloy [+ 2o
[ Pavchex e ) %
[ Sepracor ine 117
[ Staples nc [a 1aree% =)
D Sun Microsystems, Inc. 215%
D Synopsys, Inc. 0%
{01 7 Rowe Price Assa o 177% 85
D Target Cp 131%
[ Texas Instruments 5% =)
D Yitesse o 458%
= a Inactive - Hot - Hasdaq Predict: Op|
D Applied Materisls A 43% 5
D Congord Efs Inc & 107%
D Mertor Graphics Cp + 3% 70
D Tellahs, In. - 0%
EHE3 Inactive - Hot - NYSE Predict: Op|
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[0 metvanced Micra Devices (S
[ Amer int Group inc. [a oo 60
DDnWJnr\estn Ine: oo
[ EMC Corporstion [a 7oare | 55
[ Gap, Inc. [a =219%
[ Genersi Moters Corp DR
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%Kem ectronics Cp T E e TR T T e T R e 2T
) Lenman Bros Hidgs v 9% o [November 2000 [December 2000 Nanuary 2001 [Fet:
el ‘f ‘ >

[Inctive - Hot - |EMC Coparatior |Wedan Price (High, Low] [11/6/2000 [87.1250

FIGURE 4: NEUROSHELL TRADER. Here's a sample NeuroShell Trader chart that
graphically depicts the Ehlers filters.

FIGURE 5: TRADINGSOLUTIONS. Here's a sample TradingSolutions chart of the
median price of EMC with the 15-period moving average, Ehlers's momentumfilter,
and Ehlers's distance filter.
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These functions are availablein afunction file that can be
downloaded from our websiteinthe Solution Library section.
It can then beimported into TradingSolutions using "Import

Functions..." from the File menu.

To apply one of these imported functions to a stock or
group of stocks, select "Add New Field..." from the context
menufor thestock or group, select "Calculateavalue...," then
select thedesired function fromthe" Traders Tips Functions'
group.

— Gary Geniesse, TradingSolutions Project Lead
NeuroDimension, Inc., 800 634-3327, 352 377-5144
info@tradingsol utions.com, www.tradingsol utions.com

[ BYTE INTO THE MARKET
The Byte Into The Market (BiTm) formula to compute the
Ehlers filter from John Ehlers's article, "Nonlinear Ehlers
Filters," isshownin Figure 6. Figure7 showstheformulato
calculatethedistance coefficient Ehlersfilter. In thedistance
filter formula, we used themomentumicon (sameasasimple
difference over a specified period). The momentum is of the
median price ((high+low)/2). Clicking amomentum icon in
the formula editor displays the icon parameter graphical
controls (Figure 8).

Thesefilter formulas are al so available in adownloadable
zip file from Tarn Software's website at http://
www.tarnsoft.com/filter.zip.

Bars

Median _ p-0ofF Medlan )
B Price

= Absolute
Coef ( price

Value OF

Median

Price_x_Coef = Price

X Coef »

Summation

SumPrice_x_Coef = Of Price_x_Coef
Summation

SumCoef = Coef »

SumPrice_x_Coef <+ SumCoef

— Tom Kohl, Tarn Software
303 794-4184, bitm@tar nsoft.com
www.tar nsoft.com

00 WEALTH-LAB.COM
n"Nonlinear EhlersFilters," John Ehlers presented
the code for creating a nonlinear, finite impulse
responsefilter (FIR). Theresultingindicatorissimilar
toamoving average but providesbetter smoothingin
sideways markets and less lag in trending markets.
We've programmed this as a Wealth-Lab.com
ChartScript that you cantry out against any stock that
you wish. Just point your browser to www.wealth-

FIGURE 6: BYTE INTO THE MARKET. The Byte Into The Market formula to compute the

Ehlers filter is shown.

lab.com and click the "Public ChartScripts' link.
There, you'll findaChartScript named " EhlersFilter."
This particular script is a good example of how to
create a custom indicator in Wealth-Lab's scripting

Xp

Momentum . Momentum le:lmentum + Momentum xMumentum .
3 Of (MPRC) Ild Of (MPRC) 4 Of (RPRC 5 Of (MPRC) s Ot [ !

Summation

SumCoef_x_Price = { DistCoef xl\lrjerilill:gn b:
Summation
SumCoef = g DistCoef ;

SumCoef_%_Price + SumCoef

Momentum
3. ot (R R

language, WealthScript, and how to work with
functions that manipulate entire price series.
Here isthe code for the Ehlers Filter ChartScript.

{ Create a Price Series to hold Absolute 5 day momentum }
AbsMomb5 := CreateSeries();

{ Populate the Price Series }
for Bar := 6 to BarCount() - 1 do

FIGURE 7: BYTE INTO THE MARKET. Here's the formula to calculate the distance

coefficient Ehlers filter.

SetSeriesValue( Bar, AbsMom5, Abs( PriceAverage(
Bar ) - PriceAverage(
Bar-5)));

{ Obtain 5 day Abs Momentum multipled by Average Price }
PriceTimesMomentum5 := MultiplySeries( PriceAverage(),

Momentum Parameters

[+ 3| Momentum Period (Bars)
e —— T
EECE

Median Price

Ehlers Distance Coef Filter

® Cut Edit Copy Edlit Select

o

_Mnment anmmum * Mnment anmntum * Mnmentum x

Mnmentum + palniuy o Momentum Mnmentum anmemum -
O 751~ Kl i, E) R 5, Ot (MPRC) ’

AbsMomb5 );

{ Create Price Series to hold Ehlers Filter }
EhlersFilter := CreateSeries();

{ Populate Ehlers Filter Price Series }
for Bar := 25 to BarCount() - 1 do
begin
XSumPM := Sum( Bar, PriceTimesMomentum5, 15 );
xSumM := Sum( Bar, AbsMom5, 15);
SetSeriesValue( Bar, EhlersFilter, xXSumPM / XSumM );
end;

{Plotit}

FIGURE 8: BYTE INTO THE MARKET. Cllckmg a momentum icon in the formula

editor displays the icon parameter graphical controls.

PlotSeries( EhlersFilter, 0, #Teal, 2);
DrawText( ‘Ehlers Filter', 0, 4, 34, #Teal, 8);
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— Dion Kurczek, Wealth-Lab.com
773 883-9047, dionkk@ix.netcom.com
www.wealth-lab.com

[0 TECHNIFILTER PLUS

Herearethetwofiltered averageformulasfrom John Ehlers's
article in this issue, "Nonlinear Ehlers Filters." In each
formula, line 2 calculates the coefficients used in the
calculation. The calculation on line 2 in the second formula
is algebraically equivalent to the one given by Ehlers; this
different form of the formula better fits TechniFilter Plus's
algebra.

Formula for Ehlers' filter
NAME: Ehlers_Filter
SWITCHES: multiline
PARAMETERS: 15
FORMULA:

[1]: (H+L)/2

[2]: ([1]-[2]Y5)UO

{ Price }
{ Coefficient }

[3]: [2]F&1 { SumCoef }
[4]: ([1] * [2])F&l { Num}
[5]: [41/[3] {Filt}

Formula for Ehlers Filter using distance coefficients
NAME: Ehlers_Filter_Dist_Coef
SWITCHES: multiline

FORMULA:

[1]: (H+L)/2 { Price }

[2]: 5*[1]*[1] - 2*[1]*[1]Y1F5 + ([1]Y1*[1]Y1)F5
[3]: [2]F5 { SumCoef }

[4]: ([1] * [2])F5 {Num }

[5]: [41/[3] {Filt}

Visit RTR's website at http://www.rtrsoftware.com to
download this formula as well as program updates.

— Clay Burch, RTR Software

919 510-0608, rtrsoft@aol.com

www.rtrsoftware.com
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