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We are honored to be recognized as a
top trading software provider in the
2020 Readers’ Choice Awards.
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WINNER: Trading Software > $1000
WINNER: Trading Software < $500

Thank you to all who voted for NinjaTrader’s industry
leading platform & brokerage services.

Futures, foreign currency and options trading contains substantial risk and is not for every
investor. Only risk capital should be used for trading and only those with sufficient risk capital
should consider trading.

ninjatrader.com


http://ninjatrader.com

Winner Winner...

MetaStock D/C - Winner - Tr'a'ding{;éo_ft'vv"are $500-$1000

Bollinger Band System - Winner - Plug-ins
Metastock R/T -1st Runner Up - Software over $1,000
XENITH - Finalist - Real-Time Market Data
Dr. Elders Trading Room - Finalist - Plug-ins
Bollinger Band Toolkit - Honorable Mention - Plug-ins
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Get a FREE trial of MetaStock with Market Data!”

Visit MetaStock.com/TASC. _ _
*restrictions apply. See metastock.com/tasc for details. II,M eta Sto C k
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ADAPTIVE MOVING AVERAGE

Perry Kaufman points out in Smarter Trading that if you could achieve only one goal in analyzing the price of
investments, it should be to identify the direction, or trend, of the market involved. Further, he writes that "everyone
wants a short-term, fast trading trend that works without large losses. That combination does not exist.” It is
possible to have fast trading trends in which one must get in or out of the market quickly, but these have the distinct
disadvantage of being whipsawed by market noise when the market is volatile in a sideways trending market. During
these periods, the trader isjumping in and out of positions with no profit-making trend in sight. However, it is
possible to avoid the noise by using very long moving averages. These are little affected by the day-to-day changes
in price, but they also miss much of the profit to be gained, or saved as the case may be, by the lag between the time
that the trend actually changes and the moving average givesabuy or sell signal.

In an attempt to overcome the problem of noise and till be able to get closer to the actual change of the trend,
Kaufman developed an indicator that adapts to market movement. This indicator, an adaptive moving average
(AMA), moves very slowly when markets are moving sideways but moves swiftly when the markets also move
swiftly, change directions or break out of atrading range.
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SIDEBAR FIGURE 1. MICROSOFT EXCEL SPREADSHEET: Here's the AMA using the efficiency
ratio to adjust the speed of the moving average.

In order to construct the AMA, many different qualities of the market must be known. First isthe price direction , or
the net price change over n  days. Thisis the difference between the price today and the pricen days ago. Kaufman
usesn of 10 daysin Smarter Trading :

Direction = Price - price(n )

In the accompanying spreadsheet in sidebar Figure 1, the formulato measure price direction is entered in cell D15
and copied down to the end of the available data. In Microsoft Excel, it looks like this:

=C15-C5

Thevolatility , or noise, isthe sum of the absolute values of the daily price changesover n daysand is always
expressed as positive:

Copyright (c) Technical AnalysisInc.
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Volatility = Sum (abs (price-price[1]),n )

To be able to have a sum of absolute individual daily values, we must have those values to add. To get daily
volatility, we put thisformulain cell E6 and copy down:

=ABS(C6-C5)

Then to get the 10-day volatility needed for use in the spreadshest, thisformulais entered in cell F15 and copied
down:

=SUM(E6:E15)

Theefficiency ratio (ER), sometimes referred to as generalized fractal efficiency , isacombination of direction and
volatility:

Efficiency ratio = direction/volatility

Asthedirection isindicated in column D, and volatility isin column F, the efficiency ratio is calculated next. Enter
into cell G15 the following formulaand copy down:

=ABS(D15/F15)
Aslong as the market is moving in the same direction for all N days, volatility and direction are the same and the ER
= 1. But when the market just moves up and down in a sideways pattern, then direction is zero and therefore ER
moves toward avalue of zero. This ER can be applied to any trend speed, with the fastest having an ER of 1 and the
dowest having an ER of zero. The ER itself is expressed as a percentage between the two extremes..

An exponential moving average (EMA) uses a smoothing constant (sc) and the approximate speed of the trend can be
changed into a smoothing constant for any given n days by using the formula

sc=2/(n+1)

The smaller then, the faster the speed of the EMA. Likewise, the larger then, the slower the speed of the EMA.
In the spreadsheet, the smoothing constants used are the following formulas, which are entered into cells C2 and D2
with the values of two and 30 substituted for n, respectively, as used in this example.
Incell C2: =2/(2+1)
In cell D2: =2/(30+1)
By using both adow and fast smoothing constant in combination with the ER, it is possible to develop ascaled
smoothing constant (ssc). The ER is used as a percentage to scale the smoothing constant, used by the AMA,
between the fast and slow speeds.

Scaled smoothing constant = ER (fast sc - low sc) + slow sc

The periods of two and 30 days are used to give us the fast sc and slow sc. Using the formulaforsc = 2/n +1 for
thefaster sc = 2/(2+1) or 0.6667 and the slower sc = 2/(30+1) or 0.0645:

sst = ER (0.6667-0.0645) + 0.0645 = ER (0.6022 + 0.0645)

Thisssc isthen squared to bring its movement nearly to a stop in amarket that is mostly noise and little actual
movement.

C = (ssc)(ssc)

When the ssc issquared, it becomes the constant (¢ ) in the formulafor the AMA. The complete formulafor c is
entered into cell H15 and copied down:

Copyright (c) Technical AnalysisInc.
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=(G15* ($C$2-$D$2)+$D$2)"2

This scaling of the trend speed makes it adaptive to the market's movements. The adaptive moving averageis
recalculated every day using thisformula:

AMA = AMA[]] + c (price- AMA[1])
Enter the following formulainto cell 115 and copy down:
=114+H15* (C15-114)

Note that in cells |5 through 114, the actual values from column C must be used, as 10 days of datais needed prior to
the formula being usable.

To usethe AMA in trading, there are two basic rules: Buy when the AMA turns up, and sell when the AMA turns
down. Aswith any trading system that uses trends, there must be some kind of filter to remove false trading signals.
Aswith the rest of the system, it should be able to adapt itself to the market conditions. Thisfilter would be asmall
percentage of the AMA trendline. In the example given, the percentage is 0.15 and is entered as such into cell J2. The
formulafor thefilter is:

filter = (percentage)(standard deviation)(AMA - AMA[1],n )

In order to be able to use this formula, the differencein today's AMA and yesterday's AMA, or AMA[1], must be
known. To ascertain that data, the following is placed in cell J6 and is copied down:

=16-15
With thisinformation, the formulafor the filter can now be placed in cell K15 and is copied down:
=STDEVP(J6:J15)* $J$2
To add thefilter, the AMA trading system changes the rules to buy when the AMA - lowest AMA is greater than the
filter, and sell when the highest AMA - AMA is greater than thefilter. Finding the lowest and highest AMA uses two
different columns, columns L and M. Each day's AMA value is compared with yesterday's low value for the AMA.
If the AMA today islower than the recent low, it is returned in the formula; otherwise, the current low AMA valueis
returned. To do thisin cell L6, thelow AMA is determined by using the following formula and copying down:
=IF(16<I5,16,L5)
In like manner, cell M6 hasthe formulafor the high AMA:
=IF(16>15,16,M5)
It is now possible to put into the spreadsheet the finalized versions of the rules for using the filtered AMA trading
system. The spreadsheet will now give abuy or sell signal for each day. Only thefirst of each signal would be used.
That position would be carried until the opposite signal is given. For the buy signal, in cell N15 insert:
=IF((115-L15)>K 15,"BUY","")
For the sell signdl, thisis placed in cell O15:
=IF((M15-115)>K15,"SELL","")
The datain columns B and C must be input. The data/formulasin row 2 are input only once. The datain L5 and M5
arethe same asthat in 15. The formulasin the rest of the cells mentioned are entered and then copied down to the end
of the dataiin column C (except 15 to 114 as described above).

-Bruce Faber, Saff Writer
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IBKR charges
_ a margin loan rates'

-
from 0075% tO 1059%
ibkr.com/iwantmore

Interactive Brokers Rated #1 ( .
Best Online Broker 2020 by Barron’s* ® InteractiveBrokers

Trading on margin is only for sophisticated investors with
high risk tolerance. You may lose more than your initial investment.

Member - NYSE, FINRA, SIPC — *Interactive Brokers rated #1, Best Online Broker according to Barron’s Best Online Brokers Survey of 2020:
February 21, 2020. For more information see, ibkr.com/info - Barron’s is a registered trademark of Dow Jones & Co. Inc. [1] Margin Loan rate as
of 07/08/2020. IB calculates the interest charged on margin loans using the applicable rates for each interest rate tier listed on its website. Rates

shown apply to IBKR Pro clients only. Rates subject to change. For additional information on margin loan rates, see ibkr.com/interest
10-IB20-1374CH1358
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The trading platform you’d build
(if you built trading platforms).

Customize your view of the market so you can focus on what’s important to you with thinkorswim®.
Create your own indicators with thinkScript®, visualize the market with custom charting, and use
personal predictions to forecast the values of stocks you care about with the Company Profile tool.
And, this award-winning investing experience is now commission-free*

See what customization can do for your trades at tdameritrade.com/thinkorswim
. Ameritrade’ Where Smart Investors Get Smarter™

*Applies to U.S. exchange-listed stocks, ETFs, and options. A $0.65 per contract fee applies for options trades.

Company Profile forecasts are hypothetical, based on user-defined assumptions, and not guaranteed. Allinvesting involves risks, including loss of
principal. TD Ameritrade, Inc., member FINRA/SIPC. © 2019 TD Ameritrade.
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? I" Full access to our Digital Edition
'Ihe complete magazine as a PDF you can download.

.' Fulf access to our Digital Archives

" That’s 35 years’ worth of content!

B4 Pain To Gain

) e Complete access to WorkingMoney.com
'Ihe 1nformatlon you need to invest smartly and successfully.

I year s Llaitdisas $8999 f
2 years...........$ 1 4999
3 years...........$ 1 9999

PROFESSIONAL TRADERS’ STARTER KIT _
A 5-year subscription to S&C magazine that includes =

everything above PLUS a free* book, Chai’ting The Stock -
Market: The Wyckoff Method, all for a price that saves =
you $150 off the year-by-year price! *Shipping & han-
dling charges apply for foreign orders. 1757

Visit www. Traders.com to find out morel!
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