Daily technical commentary
by expert analysts to help you

make investing decisions

From daily blogs to live web shows, StockCharts.com hosts free
current market analysis and educational commentary from some
of the industry’s most distinguished technical analysts.

Free daily blogs featuring over a
dozen renowned technical commentators

Joh urphy Martin Pring
StockCharts.com hosts free daily blog content from over a
dozen professional technical analysts, including prominent
names such as John Murphy, Martin Pring and Arthur Hill.
§ Thousands of online investors trust StockCharts.com

Arthur Hill Tom Bowley to provide the unbiased expert analysis and enriching
educational commentary they need to cut through the
noise and make smarter investment decisions.

Live web shows hosted by

Grel:; S.c.l\'mell Chip Anderson L.
seasoned market technicians

Our free web shows are hosted by some of the financial
industry’s most distinguished chartists. Join these technical
titans LIVE as they put their years of experience on display
and share invaluable insights into the tools and strategies
they use in their own trading. Visit StockCharts.com/webinars
to learn more and watch our next show.

Julius de Kempenaer

and more!
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How much is your

broker charging you?

US Margin Loan Commission Rates
Rates Comparison Comparison
Equity Options' Base
$300K Trades per contract
® Interactive Brokers? 3.08%° $2.31 no baseelst

$0.68 per contract®

$6.95 base

O E-Trade 8.50% $6.95
i $0.75 per contract

$4.95 base

O Fidelity 7.57% $4.95
+ $0.65 per contract

$4.95 base
+ $0.65 per contract

$6.95 base
+ $0.75 per contract

O Schwab 7.57% $4.95

O TD Ameritrade 8.25% $6.95

Each firm’s information reflects the standard online trades pricing obtained from the respective firm’s
websites as of 9/10/18. Pricing and offers subject to change without notice.

To see the full comparison visit:

ibkr.com/iwantmore

Interactive Brokers Rated #1

Best Online Broker 2018 by Barron’s* (. InteraCtiveBrO ke I'S

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

Member - NYSE, FINRA, SIPC — Supporting documentation for any claims and statistical information will be provided upon request. Services vary by firm. *Interactive
Brokers rated #1, Best Online Broker according to Barron’s Online Broker Survey 2018: All Together Now, March 26, 2018. For more information see, ibkr.com/info -
Barron’s is a registered trademark of Dow Jones & Co. Inc. [1] Options involve risk and are not suitable for all investors. For more information read the “Characteristics
and Risks of Standardized Options”. For a copy, call 312 542-6901. [2] The IB commission rates shown are the average of the client commissions for trades executed in
August 2018 and are subject to minimums and maximums as shown on the IB website. Some of the firms listed may have additional fees and some firms may reduce or
waive commissions or fees, depending on account activity or total account value. Under some commission plans, overnight carrying fees may apply. [3] IB calculates the
interest charged on margin loans using the applicable rates for each interest rate tier listed on its website. For additional information on margin loan rates, see ibkr.com/
interest. [4] $1.00 commission minimum.

11-1B18-1167CH1165
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Trading The Trend

SwamiCharts
Convolution

One of the major objectives of technical analysis is to decisively identify a major
reversal so that we can trade the market primarily in the direction of the ensuing
trend. SwamiCharts convolution is just the ticket to meet that objective.

by John F. Ehlers and Ric Way

Copyright © Technical Analysis Inc.

mathematics jargon, “con-

volution” is an operation on

two functions that produces
a third function. Convolution is similar to
cross-correlation between the two input
functions — with a twist. An anachronistic
term for convolutionis faltung, whichmeans
“folding” in German. It is this concept
that makes convolution useful for trading.
Here, we will spare you the details of the
mathematics and jump from the theoretical
concept to useful trading examples.

THEORETICAL FOUNDATION
Consider what happens at an idealized
marketbottom. The prices decrease linearly
until the bottomis reached and then increase
linearly after the bottom has occurred. If we
fold these idealized prices about the market
bottom, the two price segments are perfectly
correlated. We have cross-correlated two
market segments that have been folded at
the horizontal point of the market bottom.
This correlation only occurs atthe idealized
market bottom that, in fact, establishes the
need for prefiltering before the correlation is
calculated so that a relatively high correla-
tion can be achieved using real data.

Figure 1 shows two graphic examples
of convolution in an initial uptrend. In the
left-hand case, the folding has been done
in the middle of a continuing trend. The
result is that the two price segments are
not correlated after the folding operation.
If the folding is done at exactly the market
peak, as shown in the right-hand case, the
two price segments are exactly correlated
after the folding operation.

Since high correlation only exists at
the market turning point, the convolution
indicator is dependent upon the lookback
period used in the calculation. Assuming
the two price segments have equal time
duration, the peak correlation occurs at
half the lookback period of the indicator.
Forexample, ifa 13-bar period isused, the
market peak would appear with aseven-bar
delay. The same market peak would appear
with a 19-bar delay if a 39-bar lookback
period were used in the convolution com-
putation. The case of the market peak not
occurring at the folding point is illustrated
in Figure 2, showing how the correlation
decreases when the folding point does not
occur at the market peak.

VICTOR MARCHAND KERLOW
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For those interested

in computing the
SwamiCharts convolution
indicator on their own,
the process is relatively
w— straightforward.

Still another case is shown in Figure 3, where
the market trend is briefly interrupted and then
resumes. As long as the lookback period is equal
to or less than twice the distance between the
two vertical dotted lines, ahigh correlationevent
will occur athalf the lookback period. However,
when the lookback period becomes longer, the
noncorrelated line segment is included in the
convolution computation and the overall cor-
relation is reduced.

When the correlation is plotted as a con-
ventional indicator, the high correlation point
will show up at a spike that is delayed by half
the lookback period from the current data bar.

CHARTING

Convolution

Poor correlation

FIGURE 2: MARKET PEAK NOT OCCURRING AT THE
FOLDING POINT. Good correlation only occurs when
the folding is done at the market reversal point. When
the folding point does not occur at the market peak,
the correlation decreases.

If the lookback period is short, the correlation spikes will
be relatively current, but there will be a lot of them. If the
lookback period is long, convolution basically reports ancient
history, and the short-term interruptions will be eliminated.
Consequently, the convolution display is dependent upon the
lookback period used in the computation.

SWAMICHARTS TO THE RESCUE

SwamiCharts display the indicator over a range of lookback
periods. The vertical scale of the indicator is the lookback
period, and the indicator value is converted to colors. An
indicator is calculated for each lookback period for each new
bar of data. The result is a heatmap display that is in time sync
with the price data and the values of the indicator are shown
for the full range of useful lookback periods.

When the convolution computations are displayed as colors
over the range of lookback periods, the resulting SwamiChart
shows the high correlation points as “plumes” that point back
to the major market reversals. The interruptions in market
trends show up as foreshortened and vestigial plumes.

The SwamiChart convolution for approximately the last
year on the S&P futures continuous contract can be seen in
Figure 4. By taking the direction of the trend into account,
market tops are displayed as red plumes (signaling a reversal
to the downside) and market bottoms are displayed as green
plumes (signaling a reversal to the upside).

The foreshortened plumes in January 2011 signal that the
uptrend from autumn 2010 is still in play. For the remainder
of 2011 the five red plumes and the six green plumes nail the
major market reversals. The reversal points are located at the
bottom of the SwamiCharts convolution subgraph and the long
plumes identify each as a major turning point. Since a finite
amount of data is required to make the shortest calculation,

Convolution

Short term correlation

FIGURE 3: AN INTERRUPTION IN MARKET TREND.
Interruptions in market trends have high correlations
for only short periods. As long as the lookback period
is equal to or less than twice the distance between the
two vertical dotted lines, a high correlation event will
occur at half the lookback period. However, when the
lookback period becomes longer, the noncorrelated line
segmentis included in the convolution computation and

the overall correlation is reduced.

Trend

Turning point

Convolution Convolution

No correlation

Correlation

FIGURE 1: CONVOLUTION IN AN INITIAL UPTREND. High correlations occur only
at major market turning points. In the diagram on the left-hand side, the folding was
done in the middle of a continuing trend. The two segments are not correlated after
the folding operation. On the right-hand side, the folding is done at exactly the market
peak. The two price segments are exactly correlated after the folding operation.

Copyright © Technical Analysis Inc.




FIGURE 4: SWAMICHARTS CONVOLUTION ON THE S&P FUTURES CONTINUOUS CONTRACT. Market tops are displayed as red plumes (signaling a reversal to the
downside) and market bottoms are displayed as green plumes (signaling a reversal to the upside). The foreshortened plumes in January 2011 signal that the uptrend from
autumn 2010 is still in play. For the remainder of 2011, the five red plumes and the six green plumes nail the major market reversals.

the SwamiCharts convolution is moved four bars to the left to
better correlate the indicator with the actual turning point. This
technique is similar to that of a centered moving average.

Another example on a more expanded time scale is Lulu-
lemon Athletica (LULU), shown in Figure 5. Major bottoms
are indicated at the first week of June, third week of August,
second week of October, and the second week of December
2011. Major tops are indicated during the third week of July, the
second week of August, and the first week of November.

As we write this, it appears we missed the opportunity to

buy in December. Therefore, the next opportunity is most
likely to watch for a top in the near future.

COMPUTING SWAMICHARTS CONVOLUTION
For those interested in computing the SwamiChart convolution

indicator on their own, the process is relatively straightforward.
First, the price data needs to be smoothed to eliminate some of
the short-term vestigial plumes. Our favorite smoothing tool
is a “super smoothing” filter. Next, the smoothed data over
half the lookback period is correlated with the negative of the

FIGURE 5: TRADING OPPORTUNITIES ARE IDENTIFIED BY SWAMICHARTS CONVOLUTION FOR LULULEMON ATHLETICA (LULU). Major bottoms are indicated at
the first week of June, third week of August, second week of October, and the second week of December 2011. Major tops are indicated during the third week of July, the

second week of August, and the first week of November.

Copyright © Technical Analysis Inc.
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smoothed data over the other half of the lookback period. The
resulting correlation swings between +1 and -1, whichis easily
translated and dilated to the range between zero and 1 so that
the SwamiCharts display code described in the March 2012
issue of STOCKS & COMMODITIES can be used. The peaks
and bottoms can be differentiated by sensing the slope of the
smoothed data just prior to the maximum correlation.

You can try SwamiCharts convolution without coding by
subscribing to the SwamiCharts Advanced Package via the
TradeStation Strategy Network. You may find it to be a valu-
able new weapon in your trading arsenal.

S&C Contributing Editor John Ehlers is a pioneer in the use
of cycles and DSP techniques in technical analysis. He is

the author of the MESA9 program, is the chief scientist for
stockspotter.com, and is the inventor of SwamiCharts.

Ric Way is an independent software developer specializing
in programming algorithmic trading systems in C#. He may be
reached at ricway@taosgroup.org.

SUGGESTED READING
Ehlers, John F. [2004]. Cybernetic Analysis For Stocks And
Futures: Cutting-Edge DSP Technology To Improve Your
Trading, John Wiley & Sons.
and Ric Way [2012]. “Introducing SwamiCharts,” STOCKS
& COMMODITIES, Volume 30: March.

£MESA9
[ Find similar articles online at Traders.com (4§ J
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Make Futures a part of your present.

Trade over 50 futures products on your desktop or mobile device with thinkorswim?®
With interactive in-platform education, access to former floor traders, and the ability
to test-drive strategies risk-free, the time for futures trading is now.

E Ameritrade’

Visit tdameritrade.com/tradefutures to learn more.

Futures trading is speculative and is not suitable for all investors. Futures accounts are not protected by SIPC. Futures trading services provided by
TD Ameritrade Futures & Forex LLC. Trading privileges subject to review and approval. Not all clients will qualify. This is not an offer or solicitation in
any jurisdiction where we are not authorized to do business. TD Ameritrade, Inc., member FINRA/SIPC. © 2017 TD Ameritrade.
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Discover the latest features at metastock.com/whats-new


http://metastock.com/whats-new

? 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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