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The New Technical Tradéi" "

You watch the market challenge your position
with every tick. But are your chosen technical
indicators helping or hindering your performance?
Do they cope responsively with the glut of fast
changing electronic data? Are they consistently
generating the signalks you need to make profit-
able, real-time life and death decisions? Do they
dovetail into a trading system based on objective
decision making and prudent risk control Are
your risk control strategies proactive, letting you
manage your trades aggressively? If not, tum to
The New Technical Trader for a new genera-
tion of robust indicators designed to’ provide a
valuable edge in today’s markets.

In this leading-edge guide, top analyst Tushar
Chande and supertrader Stanley Kroll show you
their latest, most promising methods of price anal-
ysis with the classic tactics and strategies of risk
control and money management. The result is a
personalized, winning trading system that adjusts
automatically to market volatility generates reli-
able entry and exit signals, shrewdly estimates risk
on new and current positions, and promotes su-
petior portiolio selection.

T to The New Technical Trader to redefine
the basic building blocks of a typical trading sys-
term: from moving averages, to momentum oscil-
lators; from price patterns to profitability
templates. Learn how to transform the compo-
nents of populag static technical indicators—rela-
tive strength index, momentum, stochastic
oscillator and more—into dynamic price oscilla-
tors that are nimbler than their static predecessors.
Detailed tutorials and profuse illustrations from
real-life commadity, currency and stock market
trading scenarios offer specific rules for testing
these ascillators, so you carn readily adapt them to
your trading style: Discover how to:

* Develop price forecasts for the next trading day
and beyand. Master the essentials of regression
analysis to quantify trend strength, detect early
warning signs of potential trend changes, and
promote a more objective, less emotional ap-

“proach to trading.

& Switch to dynamic moving averages that adjust
their effective length based on market momen-
tum or volatility so vou can set unigue stops,
develop trading bands for 4 breakout trad-
ing system, and pinpoint resistance of support.

feontinued on back flapy
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Preface

This is a book about new technical indicators. You will find
these indicators useful because, although markets have
changed, technical indicators have not. The analytical ““think-
ware” has lagged behind trading hardware and software.

This is an intermediate-level book in technical analysis. We
have assumed that you have a working knowledge of trading,
technical analysis, computers, spreadsheets, and technical
analysis software.

You can group the indicators in this book into two broad
areas: new methods of price analysis and risk control. A brief
description of the new material follows:

« Linear regression analysis quantifies trends and projects
prices for developing a game plan.

VIDYA i1s a vanable-length exponential moving average
that is indexed to volatility or momentum.

Qstick is a quantitative candlestick that gives you a num-
ber to look at rather than a pattern to ponder.

= New momentum oscillators are derivatives of the relative
strength index that help overcome its limitations.

Market thrust is an improvement on the Arms index.
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« Maximum favorable excursion analyzes profitability of
your losing trades; it is useful for aggressively managing
new trades.

Volatility-based stop is an advancing stop from volatility.
Typical trade profile shows price-time evolution of typical
a trade from your model; it is useful for open trade man-
agement.

« Price targets are used to formulate a specific trade plan.

We'll explain our indicators in detail, using tutorials and
practical examples, giving specific rules for trading futures,
indices, stocks, or mutual funds. The last chapter shows how
to combine these indicators into unique and powerful trading
systems. We hope to stimulate vour efforts to adapt our new
indicators to your trading style, which will give you an an-
alytical edge in today’s tough markets.
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1

An Abundance of
Indicators

There is no shortage of indicators in technical analysis. We
know an indicator is a mathematical formula for analyzing
price action based on prices, or volume, or both. One popular
software package has over 50 built-in indicators. The sheer
number of price-based indicators suggests the question: Are
any redundant? In fact, there are strong similarities between
price-based indicators, and using them simultaneously creates
redundancy.

THE SIGNIFICANT FAILURE RATE OF INDICATORS

Even the best indicator does not work 100 percent of the time;
hence, using indicators is a game of percentages. Since each
indicator has a significant failure rate, traders have developed
many indicators to analyze prices, the random nature of price
changes being one reason why indicators fail. Therefore, trad-
ers use multiple indicators to confirm the signal of one in-
dicator with another. They believe that the consensus of in-
dicators is more likely to be correct.
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. Ca}n you recognize the stock, commodity or index shown
in Figure 1.1?7 Following well-known principles of technical
:Iinal}rsis, note that prices topped at A, and began a downtrend
in January and February. The downtrend accelerated when
support failed at the 26.00 level. Prices made a rounded bot-
tom in late March, bouncing off B on one final selling climax.

Prices then rose in a tight channel to the 26.00 level. Prior
support became the new resistance, and prices entered a trad-
ing range. The resistance at the 26.00 level is marked C, and
1s roughly at a 50 percent retracement of the decline from A
to B. You can observe the hammer and doji formations near
the bottom, the spinning tops in the trading range, and the
hanging man formation near the top.

_D(}n‘t be disappointed if you didn’t recognize the fictitious
price chart in Figure 1.1. We developed those realistic looking

[RNDMS-Daily CS084 Cu22979 +1 575 0=000 H=25 300 L=20562 V=0

45000

35,000
52% Retracement from A-B-C

+30.000

| 1y

Suppont becomes resistance ‘F w 25000
' m‘? 20 000

Trading range

16000
] Channal i
w Tl +10.000
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FIGURE 1.1 A candlestick chart of randomly generated prices.
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prices using a random number generator and a spreadsheet.
Nevertheless, many features shown there are found on real
price charts, such as support and resistance, rounded bottoms,
and 50 percent retracements, although there is no reason to
find those features on a chart of randomly generated prices.
Some elements of technical analysis may work simply by pure
chance; hence, their failure rate remains uncertain.

We usually do not know the true reasons for price changes.
We could speculate that prices were overbought, or oversold,
or at resistance, or in support. It is easy to develop a plausible
explanation for market action after the fact. But, you must
use objective price analysis to develop the consistent decision
making necessary to trade with random price movements.
You should also use strict risk control to cope with unexpected
price movements.

The new material in this book should help your efforts. Our
new indicators for price analysis and risk control will help
you overcome key limitations of existing ones. Ulumately,
they could boost your profitability.

SIMILARITIES AMONG POPULAR INDICATORS

You can find brief descriptions of different indicators in var-
ious books or software manuals, but you will rarely see the
derivation of these indicators or an analysis that describes
what is new or different about an indicator. We think it’s
reasonable to ask: What do the indicators mean? Here we will
examine several popular indicators based on price and show
how similar they are.

These popular indicators measure price momentum in one
form or another: directional movement system, momentum,
relative strength index (RSI), stochastic oscillator and com-
modity channel index (CCI). The William’s %R is a comple-
ment of the stochastic oscillator; hence, it has the same in-
formation as the stochastic oscillator. The price-rate-of-
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change is, by definition, a momentum calculation, and we
will not discuss it separately. The price oscillator, though
smoothed, is also similar to momentum.

Charting the Similarities

You may wish to verify visually the similarities among these
indicators using the price action of Philip Morris (MO) stock.
In Figure 1.2 you can see the 14-day momentum, relative
strength index, and stochastic oscillator for MO from Octo-
ber, 1992 through July, 1993. The three indicators look alike,
particularly near significant turning points. Note that mo-
mentum has an unbounded scale. On the other hand, both
RSI and the stochastic oscillator vary from 0 to 100.

{Phiddorris-Daily 071383 C=49125 - 375 0=49.500 H=50.500 L=48 750 V=20457
ol
- Y s -
R W g o
l]‘ 'V " l“‘Lr,r"Ith"“"lh

4

Ehain =

kr"ﬁwk'm\‘*mwﬂ.aﬂ r50.000

FIGURE 1.2 A comparison of the 14-day momentum, relative
strength index, and stochastic oscillator for Philip Morris stock.
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Figure 1.3 shows the similarity between the 14-day RSl and
the 14-day plus directional index indicator for MO. Observe
how both indicators peak and bottom together. Figure 1.4
compares the 14-day commodity channel index (CCI) with
the 14-day stochastic oscillator. These two indicators are also
similar in appearance, and their turning points occur at about
the same time.

The CCI is compared with a price oscillator in Figure 1.5.
The price oscillator is the difference between today’s close
and a 14-day simple moving average of the close. The CCI
behaves like this oscillator, though it has different scaling
factor; both track momentum (see Figure 1.6).

There are other examples of using the difference in moving
averages to measure momentum. For example, notice how
the 14-day momentum to the popular moving average con-

!'Ws-miiy O7/13/83 C=48 125 - 375 =49 500 H=50500 L=46 750 V=29432 l
d
HB0.000

; I‘Ml].ﬁll.,-;u,ru-M L Ay

P,
..lP"Fh"uHIIFI_ ('

0 N D a3 F M A M J _I
e

FIGURE 1.3 A comparison of the 14-day relative strength index and
the plus directional movement (DX+) for Philip Morris stock.
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FIGURE 1.4 A comparison of the 14-day commodity channel index
to the 14-day slow stochastic oscillator for the same data as in Figures
1.2 and 1.3.

vergence-divergence (MACD) indicator bottomed together in
Figure 1.7. The MACD is the difference between 12-day and
26-day exponential moving averages of the daily close. As
momentum declines, the difference between two exponential
averages declines also.

These figures show that indicators derived from prices are
similar. The differences in smoothing determine whether they
lead or lag behind other indicators. There also are subtle dif-
ferences in the definition of these indicators. For example,
not every indicator uses the daily high, low, and close in its
calculations.

- 150,00
L .00 I
L150.00
= +=300.00
E:' 'a'u D o0 I T M J _
Sitt e A e e e L s T A

FIGURE 1.5 A comparison of 14-day commodity channel index to a
price oscillator for Philip Morris stock.

Correlation Among Indicators

A quantitative way to show the similarities between indica-
tors is to calculate the statistical correlations between them.
To do this, we use linear regression analysis on indicator pairs.
The similarity is quantified using the coefficient of determi-
nation (denoted by r?). If two indicators move together, they
are perfectly correlated, and the value of r* will be 1.0. The
value of r? will be 0 if they move randomly compared with
one another. The higher the value of r?, the less random the
relationship between the two indicators.

The statistical correlations between these indicators was
calculated using the Commodity Systems, Inc. (CSI) 39 Per-
petual contract for deutsche mark futures over a recent 150-
day period. We have listed the coefficient of determination
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FIGURE 1.6 A comparison of the 14-day momentum and the price
oscillator in Figure 1.5 for Philip Morris stock.

(r?) values in Table 1.1. All the indicators are correlated, thus
the r* values approach 1; therefore, using these indicators
simultaneously does not provide additional information. The
high correlation is not surprising, since the indicators are
based on daily prices. Subtle differences in their definition
and scaling affect the measured correlation.

The purpose of this discussion is to point out the una-
voidable similarities between price-based indicators. Each in-
dicator provides a different perspective on price action. Your
trading style and analytical approach will determine whether
you use one indicator or another. However, using all these
indicators together does not yield additional information.

FIGURE 1.7 A comparison of the 14-day price momentum to the mov-
ing average convergence-divergence indicator for Philip Marris stock.

Table 1.1 Statistical Correlation Using 14-Day Calculations for
Deutsche Mark CS| #39 Perpetual Contract

Indicator Pair r

Momentum vs. RSI 0.93
Momentum vs. Stochastics 0.78
Momentum vs. CMO 0.93
RSI vs, Stochastics 0.77
RSl vs, Plus Directional Index 0.78
CMO vs, ADX 0.82

CMO = Chande Momentum Oscillator
ADX = Wilder's Average Directional Index
RSI = Wilder's Relative Strength Index
Sl = Commaodity Systems, Inc.

rr = 1, perfect correlation

r: = (), no correlation
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NEW INDICATORS FOR PRICE ANALYSIS

Why then, are new methods of price analysis necessary? You
need them to give you an edge in the markets. Obviously.
indicators that overcome specific limitations of existing ones
would be highly desirable. In fact, insights from new indi-
cators may be gained without a strong correlation with ex-
isting indicators. These new indicators fall into two Eroups:
ppce-based indicators and risk control tools. Most of the in;
dlﬂatlﬂ!‘s can be used on any market, whether futures. com-
modities, stocks, indices, or mutual funds, althuugh' one—
market thrust—is specifically designed to analyze the stock
market. The indicators address many problems, including im-
proved pattern recognition, variable indicator length, and

price projection. Thus, these flexible indicators will fulfill a
variety of needs.

Linear Regression Analysis

Wuq]dn‘t you trade better if you could peek into the future?
Unlike most technical indicators, linear regression analysir;
can develop price forecasts for the next trading day. The fore-
casts are not meant to provide the precise high or low of the
next day: rather, they provide some guidance for developing
a specific plan for trading. This method also allows you to

quantify the strength of the linear trend in the data i
helpful in following the long-term trend. , and is

Variable Length Moving Averages

You km:':w that moving averages use a fixed number of days
of previous data. This is a significant limitation, since the
most pmﬁ!‘.ablf: length for the average changes without notice
Wouldn't it be helpful to use a moving average that adjusté

New Indicators for Price Analysis 11

its “length” automatically, based on price action? The vari-
able length dynamic index (VIDYA) does just that. It is a
modified exponential moving average that adapts to market
volatility, increasing its length when prices trade in a narrow
range, and shortening it when prices move rapidly. VIDYA
slows down when prices are quiet, and speeds up when prices
make their move. You can adjust the responsiveness, or dy-
namic range, to suit your trading style. The dynamic range
is the range of effective lengths that VIDYA can use, say, from
3 to 30 days. VIDYA is therefore a flexible moving average,
which is a significant improvement on fixed-length moving
averages.

Qstick: Quantitative Candlestick

Japanese analysts believe that the candlestick method of price
pattern recognition has predictive value, helping the trader
react faster than when using a moving average. However,
interpreting patterns is still a subjective process. Qstick ex-
tracts the essence of the candlestick approach by taking a
moving average of the daily difference between the closing
and the opening price. Qstick, the quantified candlestick,
gives you a number to evaluate, rather than a pattern to pon-
der, reducing the subjectivity in using candlesticks.

Momentum Oscillators

The Chande momentum oscillator (CMO) 1s a pure momen-
tum oscillator. The stochRSI combines the powerful ideas of
relative strength and a range location oscillator. They will
often show price extremes that the relative strength index
(RSI) will not, helping to overcome its limitations.

The CMO can show net momentum at a glance, and can
be combined with VIDYA to form a dynamic average keyed



12 An Abundance of Indicators

to market momentum. The stochRSI quickly shows price ex-
tremes and momentum swing failures because it reaches new
lows and highs faster than the RSI itself. You thus can com-
bine the two popular ways to use RSI into a single indicator.

We complete our oscillator group by extending the idea
behind VIDYA to RSI, defining the dynamic momentum in-
dex. DMI also adjusts its own length using market volatility;
thus, you do not have to specify the number of days in the
calculations. DMI often leads RSI into overbought or over-

sold territory by many days, a useful feature most traders
could exploit.

Stock Market Thrust and Thrust Oscillator

Finally, we present a new way to analyze stock market ad-
vance decline data. Up thrust (down thrust) is the product of
the number of advancing (declining) issues and the up volume
(down volume). Market thrust is the daily difference between
up thrust and down thrust, and can be cumulated or smoothed
without distortions, a significant improvement on the trader’s
index or TRIN. TRIN has an unbounded scale on days with
large volume in declining issues. We overcome this limitation
by defining a thrust oscillator that provides a bounded range
for relative volume flows on up and down days. The thrust
oscillator may be visualized as a volume oscillator or an ad-
vance/decline oscillator, useful because major market bot-

toms tend to occur when the 21-day smoothed thrust oscil-
lator is at or below —0.30.

NEW IDEAS FOR RISK CONTROL

Along with the new indicators for price analysis, we also in-
troduce the following ideas for risk control.

MNew ldeas for Risk Conltrol 13

Maximum Favorable Excursion

The maximum favorable excursion (MFE) analyzes losing
trades from a trading system to help manage open trades more
aggressively during the first few days of the trade. For ex-
ample, when the maximum profit is less than some amount,
the stops should be closer than when the profit is greater than
some other amount.

Typical Trade Profile

Another new way to manage an open trade is the i-:l;iea pf
typical trade profile, which shows the evolution of prices in
time for trades from a given model. Here we analyze ciau?:
equity of all the trades from a model to derive _the “signature
of trade equity changes in time. This price-time profile can
be used to close out trades that do not follow the usual path.
Thus, you can catch losers early and cash out oif' fa;t-nsmg
winners using these profiles. They provide an objective way
to manage the open trades.

Contingency Planning

Contingency planning should also be part of a risk control
strategy. We look at the practical issue of ‘develolpmg a game
plan, suggesting a way to project the possible price range for
the next day using absolute momentum. These numhe;‘s then
provide targets for a “what if?” simulation, a proactive ap-
proach to trade planning. This will help you preplace your
orders and trade more mechanically. In our discussion we
also touch upon practical issues of trailing stops, trading tac-
tics, portfolio selection, and asset allocation. Some of these
ideas may already be familiar to you.
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PUTTING IT ALL TOGETHER

There are many new ideas in this book that you can integrate
into your trading style. The ideas are flexible and powerful,
s0 you can easily adapt them to your analytical approach and
planning process. The more ideas you can integrate, the more
you can boost your trading profitability.

Tutorial: Reasons for Similarities Among Indicators

Thi.'g tutorial will clarify the reasons for the similarities among
the indicators shown in Figures 1.2 through 1.7. We begin by
defining momentum as the difference between today’s close
(day 0) and the close x days ago.

momentum = C, — C, (1.1)

For our purposes we will use x = 14 days. Momentum can
be positive or negative, so we also define the absolute value
of momentum.

momentum| = |C, — C| (1.2)

A common practice is to separate momentum into days
when prices close up and days when prices close down.

up-day momentum = C, — C, if C, = C,

= () otherwise (1.3)
down-day momentum = C,—C, if C, < C,

= () otherwise

This definition gives positive numbers for both up-day and
down-day momentum. We can now sum up-day momentum
and down-day momentum over 14 days.

Putting It All Together i 15

S, = l4-day sum of up-day momentum (1.4)
S; = l4-day sum of down-day momentum

We now write RSI using these definitions that ignore the
smoothing scheme in RSI calculations for the sake of sim-
plicity.

momentum = (S, — S (1.5)
RSI = 100 (S,/(S, + S ;

This shows that momentum and RSI are closely related
because they both involve the term S,. Thus, the high cor-
relation is to be expected. The unsmoothed stochastic oscil-
lator is defined using the close, highest high (HH), and lowest
low (LL) over a 14-day period. It shows where the close is
within its range over 14 days.

(Ce — LL.J)
(HH,, — LL,,) (1.6)

stochastic =

The close tends to be near the high or low of the day when
markets make new highs or lows. You can check many price
charts to verify this observation. Hence, highest high can be
replaced by the highest close (HC). This is usually a good
approximation over the calculation period. Similarly, the low-
est low is replaced by the lowest close (LC).

(Co T LCH}
(HCH = ‘LCH] {ll?}

stochastic =

This now takes on the appearance of a momentum cal-
culation, where the number of days can vary between today
and x days. Assume that the lowest close was 14 days ago.
The numerator would then be (C, — C,,), a momentum cal-
culation. Thus, we expect to see a broad similarity between
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stochastic oscillator and momentum. There will be some lags
because of the smoothing scheme in stochastic calculations.

When a market 1s moving strongly up or down, the price
range tends to lie primarily beyond the high or low of the
previous day. Suppose the market makes new highs for the
move 14 days in a row. Assume also that each day the market
closes at the high. Here the unsmoothed RSI = 100 since S,
= (). The plus directional movement (DX +) also would be
100 (before smoothing) since the largest part of each day’s
action (directional movement) was equal to the daily true
range. The broad similarity between RSI and DX+ follows
from their definitions (see Figure 1.3). Smoothing schemes
and actual definitions account for the differences.

The commodity channel index starts by defining M, the
mean price of each day, as the average of the daily high, low,
and close. Next, a 14 day moving average of the mean price
(M,.,) is used to calculate a deviation D.

D=M-M,, (1.8)

A scaling factor is developed by taking a 14-day moving
average of the absolute deviation (|D|,,). The 14-day CCI is
then the ratio of D and its scaling factor.

CCI = D /(0.015 * D|.,) (1.9)

Note that the numerator D determines the sign and change
in CCIL. We can replace the mean price by the daily close C.
This provides an excellent approximation more than 95 per-
cent of the time. Hence, the deviation D now becomes a
momentum-like calculation, where we take the difference be-
tween today’s close and its 14-day simple moving average

(Carp)
CCI = (C, — Cyy) / (0.015 *{C — C,)li) (1.10)

The CCI then reduces to a price oscillator, with one-day
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and 14-day moving averages (see Figure 1.5). Price oscillators
also measure momentum, as you can see in Figures 1.6 and
1.7. There are differences in scaling caused by the denomi-
nator of each indicator. There are also differences in the
smoothing process within each indicator. However, we can
expect broad similarities, particularly at key turning points.
This also explains the similarity between momentum and the
moving average convergence-divergence (MACD) indicator,
since MACD is a price oscillator using exponential moving
averages.

Tutorial: Generating Random Prices

We used an Excel (version 3.0) spreadsheet with a random
number generator to build a price pattern. For our purpose,
we assume that the random number generator is perfect. The
following tutorial illustrates the process of generating ten days
of data. You can follow the same process to generate more
days as needed.

We first generate 10 random numbers that are either +1
or — 1 to signify an up day or down day. We use the following
rule:

(iflrand( ) = rand( ), 1, —1)).

The built-in Excel function rand( ) returns a random num-
ber between 0 and 1 inclusive. This rule generates two dif-
ferent random numbers; if the first number is greater than
the second, today’s price is greater than yesterday’s price
(+1). Otherwise, today’s price is lower than yesterday's (—1).

To start the series, we assume that the close of the first day
is 40.00. This could be the price of a stock or the price of a
commodity in cents per pound or cents per gallon. We also
assume that today’s high or low can be no more than 2 cents
above or below the close. We thus generate a random number
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between 0 and 2 and add it to the close to get the high. Sim-
ilarly, we generate another random number between () and 2
and subtract it from the close to get the low. The rules are as
follows:

today’s high = today’s close + rand( ) * 2
today’s low = today’s close — rand( ) * 2
today’s close = yesterday's close + rand( )*2%(+1 or —1)

The Excel function rand( )*2 generates a random number
between 0 and 2 inclusive. For day 2, we generate a random
number between 0 and 2, multiply it by either +1 or —1 as
determined before, and add it to the previous close. Next, we
find two more random numbers to compute the high and low.
We continue the process for ten periods. You can add
rand( )*3 to increase the range of price action.

-

Linear Regression
Analysis

Linear regression analysis is a well known method of data
analysis. However, not all technical analysts use it routinely.
Therefore, we will approach this material from a user’s point
of view, rather than attempting a mathematically rigorous
application of the linear regression process. The technical an-
alyst must cope with uncertainties using every indicator that
is available, and any imperfections in the application of this
method must be weighed against the usefulness of the re-
sultant information. You’ll see that there are several ways to
use the results that will add value to your analysis.

HOW TO USE LINEAR REGRESSION ANALYSIS

You can visually determine from a bar chart if prices are
trending, and use the mathematics of the linear regression
method to fit the “best™ line to a series of prices. This method
uses the formula of least squares to find the best fitting line.
This calculation gives us the slope and intercept of the “best-
fit" line, as well as the strength of the linear trend. In this

19
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chapter, you'll discover how to trade with the slope and trend
strength.

Using the equation of the best-fit line, you can estimate
values of the possible prices for the next trading day. The idea
is not to predict the precise high or low for the next day,
although you could occasionally come quite close; it is instead
to have price targets that can be used to develop a game plan
for trading. You can then trade objectively within the heat of
battle.

The Linear Regression Method

The linear regression method solves the following equation:
y=m*x + C. 2.1)

Here x is the independent variable, y is the dependent var-
iable, m is the slope, and C is a constant intercept. You can
imagine a plot along the x and y axes of the two variables.
This equation describes their relationship in a quantitative
form.

The output of the regression calculations gives values for
m and C. We also get the coefficient of determination, denoted
by 2. Refer to the tutorial at the end of this chapter to see
why r? measures the relative trend strength.

We like to use five days of closing data for short-term trad-
ing using regression analysis. You may wish, however, to ex-
periment with the number of days used in the calculations,
as well as try the daily high and low prices for making fore-
casts.

Sample Calculations

Let’s look at a sample calculation using the closing prices of
a recent gold futures contract. Assuming time as the inde-
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pendent variable and price as the dependent variable, enter
the values in a spreadsheet. (Refer to Table 2.1 during the
following discussion.)

In Table 2.1, we want to fit a straight line to five days of
daily closes of the gold contract. Hence, under x, the inde-
pendent variable (column A), is simply the days from I
through 5. The dependent variable shown as y (column B),
is the daily close of the gold futures contract.

We will square each of the daily variable values and write
them in the next two columns (C and D). Thus, the line for
day 5 shows that the square of 5 is 25 (5 X 5) and the square
of 388.20 is 150,699.20. The last column, E, is the product
of each pair of dependent and independent variables.

The value for day 5 is 1,941 (5 X 388.2). The sum of each
of the five daily values is calculated in its respective column.

In Table 2.1, we define three other terms used in the cal-

Table 2.1 Linear Regression Calculations Using Daily Close of
August, 1993 Gold Contract

A B s D E
X y x-squared y-stquared Xy
1.00 378.10 1.00 142959.61 378.10
2.00 376.10 4.00 141451.21 752.20
3.00 379.50 9.00 144020.25 1138.50
4.00 379.20 16.00 143792 .64 1516.80
5.00 388.20 25.00 150699.24 1941.00
Sum 15.00 1901.10 55.00 72292295 5726.60

n = number of days in the calculations = 5

g, = (5726.6 — ({15 * 1901.1) / 5)) = 23.3

;= (55 —1{(15*15) / 5)) = 10

4 = (722922.95 ((1901.1 *~ 1901.1} / 5)) = 8671

slope = q, [ g, = 0.1 * (5726.6 (3 * 1901.1)] = 2.33
intercept = ((0.2 * 1901.1) — (3 * 2.33)) = 373.23

coefficient of determination (r*) = (g, " @) / (g, * q,) = 0.626
day-6 forecast close = ((6* 2.33) + 373.23) = 387.1

actual close = 386.70
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culations, q,, q,, and q,, which are computed using the totals
in the various columns and the number of data points. You
can find the slope and intercept of the 5-day regression from
the following equations:

slope(5 day) = 0.1%(sum of product — 3*sum of y values),
intercept = 0.2*sum of y values — 3*slope. (2.2)

In Table 2.1 the sum of the product is in column E and
the sum of y values is in column B. We can also find the slope
using q' and g*. We get the forecast by substituting the slope
and the intercept into the regression equation and using the
value 6 for x, the independent variable. The coefficient of
determination, r*, was (.626, showing a statistically significant
trend. Note that the 5-day trend was up and the best-fit line
was rising $2.33 per day over the calculation period.

Graphs of the Output

In Figure 2.1, note how the dotted best-fit line smooths out
the variations in daily data, showing the upward trend in
prices. In Figure 2.2 we step the regression line one day for-
ward to find the regression forecast. In our example, prices
retreated to close slightly below the day-6 forecast: at 386.70
instead of 387.21. The forecast is simply a “point estimate”
of the daily close. We can use variation in the data to calculate
a range of values for the closing price. Then actual close could
lie within a band above and below the point estimate. Never-
theless, the point estimate is usually sufficient to develop a
game plan for trading.

Outputs: Slope and r*

The first output of a linear regression analysis is the slope of
the trend line. The slope is positive when prices are rising
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FIGURE 2.1 An example of linear regression calculations using the
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and negative when they are falling. The slope measures the
expected change in price per unit of time, which, when con-
verted into dollars per contract or share, indicates if the mar-
ket is making big or small moves. The slope converted into
dollars is a useful filter for trading or ignoring markets.

Linear regression analysis also gives us the strength of the
linear relationship, denoted by r?, the coefficient of deter-
mination. It is a quick measure of the trendiness in the data,
ranging from 0 to 1. If there is no trend, that is, random price
action, the r* value will be close to 0. A perfect linear trend
gives a value of 1. Figure 2.3 shows two simulated sets of
data: a random set and another with an exact linear trend.
The r? value is close to 0 for the random set, and is 1.0 for
the exact linear trend.

Using r?

The primary use of r? is as a confirming indicator. It is a
lagging indicator that shows the strength of the trend. The
critical value of r? depends on the number of days in the data:
when the r? value is greater than the critical value, a statis-

16

14 Simulated data Coefficient of determination = 1.0

2 Coefficient of determination = 0.07
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Days

FIGURE 2.3 Simulated data showing trending and trendless data.
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tically significant trend exists. For a 10-, 20-, 30- or 50-day
regression, the critical values you can use are 0.40, 0.20, 0.13,
and 0.08 respectively. (You can find details of these calcula-
tions in the tutorial section on linear regression later in this
chapter.) The slope of the regression will tell you the direction
of the trend. You can then put on positions with the trend if
you wish.

Using Both Slope and r?

You should use the slope and the r* values together. For ex-
ample, a strong trend with a small slope may not interest the
short-term trader. A moderate value of the slope, with only
a weak trend in the data, may be a warning that the trend 1s
changing. Hence, the slope and the strength of the regression
are valuable inputs into a trading model. High values of the
slope occur when the market is trending strongly. As the trend
weakens, both the slope and r? will head toward 0.

In order to trade with the significant trend, simply check
if the slope i1s positive or negative. You could open a long
position when the slope first becomes significantly positive.
Conversely, vou could open a short position when the slope
i1s significantly negative. You also will then see the slope
make a peak (positive or negative) and turn toward 0. At this
point, you may choose to take profits, tighten your stops, or
take an antitrend position. The market may take a long and
slow trip back to 0, in which case, an antitrend position would
be unprofitable. Hence, there is a variety of trend-following
and antitrending strategies possible using linear regression
analysis.

CASE IN POINT: THE COFFEE MARKET
AND LINEAR REGRESSION

We can illustrate these ideas using the Commodity Systems,
Inc., (CSI) Perpetual contract for the coffee futures market.
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Figure 2.4 gives an overview of the #39 Perpetual contract
daily close for coffee. Coffee bottomed in August and Sep-
tember, 1992, and rose steadily into the middle of December,
1992. The coffee market was choppy as it formed a top, then
collapsed in late January. Coffee rebounded strongly from an
oversold condition, fell again, and then entered a brief side-
ways period.

We begin by arbitrarily choosing 15 days as the ime period
for linear regression calculations. Figure 2.5 shows the slope
of the coffee data from 08/03/92 to 03/23/93. Overlaid on
the slope is the coefficient of determination, 2. You will notice
that r* approaches 0 as the slope changes sign. Notice that
high values of slope coexist with high values of r*: this is often
true for trending markets. When the trend is changing, the
slope is also changing signs, and r* approaches (.

Since there are trends within trends, the length of your
regression calculations will influence what you see. The slopes
for the coffee contract over 7-day and 15-day intervals are
shown in Figure 2.6. The volatility of the coffee market can
be seen by the variations in the slope of the 7-day regression.

30.000

80.000

T0.000

171642

R e R R A — - - -

FIGURE 2.4 The daily close of the Commaodity Systems, Inc. #39
Perpetual contract for the coffee futures prices.
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FIGURE 2.5 The 15-day slope and r* from a linear regression analysis
of the CSI data in Figure 2.4 for coffee.
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FIGURE 2.6 A comparison of the 15-day and 7-day slopes for the
coffee data in Figure 2.4,
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The 15-day regression slope is less volatile, showing that the
regression process smooths the data considerably as the length
of the regression increases. The shorter regression changed
directions and signs more often, producing more trades. How-
ever, the amplitude of the move, and hence the profits, were
not the same for each change in direction. Thus, your choice
of the length of the regression will influence both your trading
frequency and profits. In volatile markets, a shorter length is
more effective.

In our coffee market example, one simple trading strategy
could be based on the observation that high values of slope
coexist with high values of r’. You could go long when the
slope is positive and r? is above 0.20, showing a statistically
significant trend. You could close the long when the slope was
no longer statistically significant (r* below 0.20). This ap-
proach would take you long at the end of September, and
close you out in the dip in mid-November. You would go
long again nine days later, and close out the long at the end
of December. Then, you would go short in the first week of
January, and close out the short in mid-February. Thus, you
could catch the major moves with this strategy.

Figure 2.6 also shows how a countertrend strategy may be
carried out. Using the 7-day slope, values above +1 and be-
low —1 signal market extremes. You should be prepared to
take an opposite position as the slope exceeds these limits.
Then, you could wait for the slope to turn down or up before
placing your trades.

You can experiment with regressions of different lengths.
You also should test the models over four to five years of
data to obtain reliable estimates of overbought and oversold
regions for a countertrend strategy. There is no assurance that
future prices will follow precisely the same pattern. Hence,
you may wish to use two or more regression lengths in your
analysis.
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CASE IN POINT: INTEL CORPORATION
AND TRENDINESS WITH r?

The linear regression r? is an alternative to other measures
of trendiness such as the average directional index (ADX) or
the vertical horizontal filter (VHF). Let’s compare these in-
dicators using Metastock software version 3.5.

We will use daily data for Intel Corporation (INTC) from
01/01/91 to 12/31/92 to make our comparison. This time
span includes periods when Intel showed many different price
patterns: a broad trading band, and strong up- and down-
trends. Here are the Metastock formulas for smoothed r? and
VHEF. (Please refer to J. Welles Wilder’s book in the Bibli-
ography for a detailed discussion of ADX.)

smoothed r* = mov(pwr(corricum(1),c,14,0),2)*100,14,5)
smoothed VHF = 100%(mov(vhfic,14),14,s)) (2.3)

The ADX, smoothed VHF and smoothed r? are in broad
agreement. In Figure 2.7 we show a smoothed r? that is a 14-
day simple moving average of 14-day r’. Low values imply
an imminent change in trend; high values show price ex-
tremes. The low values in 1991 led to tradeable trends in
Intel. Observe how the smoothed r* peaked in 01/92 before
the actual high in February. This indicator showed a falling
trend (loss of momentum) even as prices moved upslowly in
October, 1992,

In Figure 2.8 we have a smoothed VHF, that is, a 14-day
simple moving average of a 14-day VHF. We multiplied the
smoothed VHF by 100 to produce numbers on the same scale
(0 to 100) as the other two indicators. Observe the broad
similarities to the smoothed r? shown in Figure 2.7. The
smoothed r? declines to lower values than the smoothed VHF.

Then, in Figure 2.9, we have the 14-day ADX showing the
trend. Observe the similarities to Figures 2.7 and 2.8. The
ADX stayed flat for most of this period except for the year-
end rallies. Notice how the ADX declined in October-
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FIGURE 2.7 A 14-day simple moving average of the 14-day r* used
as a measure of trendiness in the price of Intel stock.
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FIGURE 2.8 The 14-day simple moving average of the 14-day vertical
horizontal filter used as a measure of trendiness in Intel stock,
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FIGURE 2.9 The 14-day average directional index used as a measure
of trendiness in Intel stock.

December, 1992, even as prices moved slowly higher. The
ADX had smaller swings than either the smoothed r? or the
smoothed VHF.

A more direct comparison between the smoothed r? and
the smoothed VHF is shown in Figure 2.10; a comparison
between smoothed r? and ADX is shown in Figure 2.11. No-
tice that the two indicators move in unison at key turning
points.

All three measures of trendiness move up as trends emerge.
Hence, they move up even when prices are falling. They also
usually decline during trendless periods. The smoothed r? and
smoothed VHF move in unison at key turning points. But,
the smoothed r? is more sensitive than the ADX, often staying
at higher levels even as the ADX declines. This sensitivity
demonstrates the contrast, since a declining ADX implies no
trend, whereas high values of smoothed r? shows a persistent
trend.
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Intel.
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FIGURE 2.11 The superimposed smoothed r? and average directional
index for Intel.

k¥

Intel Corporation and Trendiness with r* 33

A Detailed Comparison: r?, ADX, and VHF

In 1991, Intel was in a trading range between 38 and 60. The
trading range narrowed to approximately 40-45 during most
of October through December of 1991. It broke out of this
range in the rally sparked by interest rate cuts on December
20 that year.

The 14-day ADX stayed flat below 25 from April through
September (see Figure 2.9). It rallied briefly that month during
a short sell-off, and quieted down again during the tight trad-
ing range. It rose with the rally from December, 1991 through
February, 1992, It then declined and stayed range-bound for
the rest of 1992, even as Intel moved steadily upward, only
responding to the breakout above 70 in December.

Thus, the ADX rises when there are strong moves in the
stock. It often declines during a tradeable downward move
in prices, and it does not react well when prices rise unevenly.
For example, the 14-day ADX declined in October and No-
vember, 1992, while prices rose choppily from 62 to 70.

The smoothed r! is more responsive to price changes, as
you can see in Figure 2.11. Note how it moved up faster and
sooner than the equivalent ADX in November and Decem-
ber, 1991, and again in mid-October, 1992. It peaked simul-
taneously with the ADX, pegging the imminent trend change
in June, 1993, as Intel neared 55, and sold off sharply into
July. It was a tradeable short from 55 to about 42. From this
you can see, the smoothed r* has interesting properties as a
measure of trendiness.

Adam White, a contributing editor to the Technical Traders
Bulletin, proposed the vertical horizontal filter (VHF) to mea-
sure trendiness. VHF compares the range between the high
and the low to the average absolute daily momentum. White
does not explicitly discuss using it in a smoothed form. VHF
is usually used with 28 days in the calculations. However, we
find it more interesting to use a shorter time period with
smoothing to isolate the underlying trend.

The smoothed 14-day VHF is similar to the smoothed r*
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(see Figure 2.10). Both can go up even as prices move down.
Since you can use the slope for direction, the combination of
slope and smoothed r* provides both the direction and
strength of the trend. The smoothed r? shows an imminent
trend change by falling below 0.1. This happens even when
the smoothed VHF remains at high values, giving the
smoothed r? an edge.

A Common Weakness

All three measures of trendiness show a common weakness.
After prices make a quick move (up or down) and then briefly
reverse direction, the trendiness measures begin to decline,
and will keep falling (suggesting no trend) even if prices later
resume their initial direction. Thus, they often show a loss
of momentum rather than an actual change in the major
trend. The main reason for this weakness is that we are using
a fixed number of days for these calculations. We get a dif-
ferent view of the underlying trend as we change the period
of the calculations. So, there is some ambiguity about deter-
mining trendiness, since the number of days in the calcula-
tions influences the results.

CASE IN POINT: T-BOND FORECASTS
FOR THE NEXT TRADING DAY

We can use linear regression analysis to develop a regression
forecast for the next trading day. First, we develop linear
regressions separately for the high, low, and close. Then, we
substitute the values of slope and intercept into the linear
regression equation and calculate the new value for the next
trading day. Consequently, we can forecast the high, low, and
close. Statisticians call this approach the point forecast. We
also can develop a confidence interval for the forecast high,
low, and close. This interval is the range within which we can

T-Bond Forecasts for the Next Trading Day 35

expect the actual values to fall with, say, 95 percent confi-
dence.

Strategies

We don’t expect to forecast precisely the actual high, low, or
close. The purpose of the forecasts is to develop a range of
expected prices for the next trading day, and then to use the
range to chalk out a trading plan for specific contingencies.
You can plan a variety of actions with the forecast, such as
setting stops, initiating new positions, or closing old ones.
You can estimate your risk and reward, and write orders to
take profits, cut losses, or selectively add or reduce existing
positions,

A T-Bond Spreadsheet

We will use the TREND function from Microsoft Excel to
illustrate the use of forecasts. Table 2.2 shows the daily high,
low, and close of the September, 1993 Treasury Bond contract
from 01/27/1993 through 02/17/1993. The rows are num-
bered 1 to 16 starting at the top, and the columns are labeled
A through G starting at the left; the label DATE occurs in the
cell designated Al.

We used the built-in TREND function in Excel to calculate
the 5-day forecast. Please notice that we inserted the forecast
one day ahead of the calculations. Thus, the actual trading
range and the forecast trading range are on the same line. We
wrote the TREND function as follows to calculate the forecast
high in cell E7:

forecast high in cell E7
= TREND(b2:b6,,(6|, TRUE) (2.4)
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Table 2.2 A 5-day Forecast Developed with an Excel Spreadsheet

Date High Low Close « 5-Day Forecast —
930127 1045 104.156  104.313 HIGH LOW CLOSE
930128 104969 104344 104.5
930129 105.094 104438 104.719
9302071 104938 104375 104,938
930202 104.719 104.375 104.469
930203 104813 1044060 104.781 104966 104478 104813
930204 105.531 105.188 105.344 104.7 104.406 104.775
930205 105906 105 105.875 105.244 105016 105.178
930208 105.844 105563 105563 106.006 105.287 105.906
930209 105.688 105219 105438 106,366 105.797 106191
930210 105.563 104563 104625 106.175 105.675 105.859
930211 105.5 104,563 105.344  105.659 104.797 104.806
930212 105.844 105.031 105.5 105.372 104.419 104.769
930216 106.156 105.219 105375 105.631 104.472 105.228
930217 105.875 105.344 105.844 106.116 105.059 105,481

This defines the first five values of the high in cells B2 through
B6 as the ones to be used for the forecast. By not specifying
the range of x values, we are using the default values 1, 2, 3,
4, 5 for the five days. This is exactly what we did in Table
2.1 earlier. The (6] gives us the forecast for the next trading
day. The last item, TRUE, says that the intercept should be
calculated as usual. This ensures that the best-fit line will not
go through the origin.

Note that we always use the days 1, 2, 3, 4, 5 as the in-
dependent x variables for each successive forecast. We
forecast the high for day 6 using data from days 1 through 5;
for day 7, we use data from days 2 through 7, dropping the
data from day 1. Accordingly, we assume that the market’s
“memory” extends five days back. We will show how to ex-
tend the calculation to cell E8 using the TREND function:

forecast high in cell E8
= TREND(b3:b7,,(6}, TRUE) (2.5)
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Forecasts for the low and the close use exactly the same
calculation method. If you do not have a TREND function
in your spreadsheet, you can use the calculation scheme
shown in Table 2.1. For completeness, we will show how we
wrote the TREND function for forecasting the low and the
close. In effect, you can use the COPY function in the spread-
sheet to copy the formula from cell E7 into the neighboring
columns, cells F7 and G7. Similarly, vou can then copy the
formula from these cells into all subsequent rows to calculate
the remaining forecasts.

forecast low in cell F7 = TREND(c2:¢6,,/6),TRUE)
forecast close in cell G7 = TREND(d2:d6.,/6, TRUE)
(2.6)

Graphs for T-Bond Forecasts

The daily range and 5-day forecast for the September 1993
Treasury Bond contract is shown in Figure 2.12. This market
was making swing moves in February and March, 1993. You
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FIGURE 2.12 The daily price range of the September, 1993 Treasury
Bond futures contract and a 5-day forecast of the daily close,
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can see that a close above or below the forecast tipped off the
trend for the next several days. For example, a close above
the forecast on February 11 led into a tradeable 8-day rally.
The market corrected briefly by going sideways for three days.
It resumed another small four-day swing, leading to a short-
term top near 111-16. The next series of swing moves were
also tradeable on a short-term basis.

Figure 2.13 shows the same T-Bond 09/93 contract in the
months of April, May, and June, 1993, indicating the envel-
opes formed by the 5-day forecast of the daily highs and lows.
The envelopes tend to narrow before significant moves. A
daily close outside the envelope also provided clues of future
market direction. For example, note the close above the high
forecast in early April, May, and June that led to higher prices.
A close below the envelope also preceded down moves in
mid-April and mid-May. The envelope often acted as a point
of resistance and support as the market searched for direction,
and could be used to plan trading strategy.

The T-Bond market trended steadily upward in June 1993.
[t was not making large swing moves. Figure 2.14 shows the
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FIGURE 2.13 The daily price range of the September, 1993 Treasury
Bond futures contract and a 5-day forecast envelope.
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FIGURE 2.14 The daily price range of the September, 1993 Treasury
Bond futures contract and a 5-day forecast of the daily close.

daily forecast close and price range. Here, too, a close above
the forecast helped gauge market direction. Nevertheless, the
market often traded in a narrow range in this month; there-
fore, not every close below the forecast led to down moves.

Contingency Planning with the Forecast “Template”

The daily forecast is usually a good guess for the next trading
day, and can be used as a template. When the market is par-
ticularly strong or weak, it closes above the forecast high or
below the forecast low. The most important benefit of using
the forecast template is that you will have specific numbers
for planning actions if the market trades at or beyond a par-
ticular price.

The types of plans you can develop are varied. One simple
strategy is to buy or sell on the close. Let’s assume that the
close is going to be above the forecast for that day. You could
then buy on the close, expecting higher prices ahead.

Another approach is to use the daily forecast high and low



40 Linear Regression Analysis

as reference points. You could try to short near the highs of
the day if you feel a short-term top or trading range is about
to occur. Conversely, you could try to buy near the projected
low of the day if you expect a short-term bottom or trading
range. To trade with the trend, you could buy above the pro-
jected high and sell below the low.

You also can use the daily forecast high and low to set stops.
If you are long, you may wish to cash out below the forecast
low. You can use the forecast for with-the-trend or against-
the-trend trades. Your approach will depend on your trading
horizon and market strategy. Thus, the forecast is useful in
developing a game plan for trading.

We have analyzed the regression forecasts for most major
futures markets by counting the number of times the market
closed above the forecast high or below the forecast low from
01/01/87 to 03/01/93. On average, the market closed beyvond
the forecast 66 percent of the time. For example, over 1552
trading days, the Treasury Bond market closed above the
forecast high on 516 days and below the forecast low on 484
days. A close beyond the forecasts often provides a tradeable
signal of short-term market strength or weakness.

DEVELOPING A FORECAST OSCILLATOR

To develop an oscillator based on the forecast, you simply
subtract the forecast from the close, and express it as a per-
centage of the close. This forecast oscillator will be positive
if the close is above the forecast. You can combine it with a
simple moving average to get an early signal of a potential
trend change. You also can use it as an overbought/oversold
indicator.

In Table 2.3, we show the calculations using the same data
for the 5-day forecast from Table 2.2. We define the forecast
oscillator %F as follows:

%F = 100%C — C)/C (2.7)
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Table 2.3 Forecast Oscillator Calculations

Forecast
Forecast Oscillator of

Date Close Close Close
930127 104.3125
930128 104.5
930129 104.7188
930201 104.9375
930202 104.4688
930203 104.7813 104.81255 ]
930204 105.3438 104.77506 18
930205 105.875 10517818 22
930208 105.5625 105.90628 ] 5
930209 105.4375 106.19061 =25
930210 104.625 105.85935 — 4
930211 105.3438 104.80623 17
930212 105.5 104.76879 23
930216 105.375 105.22815 4
930217 105.8437 105.48126 11

Here, C is the daily close and C, is today’s forecast close from
the previous five daily closes. Multiplication by 100 could be
changed to multiplication by any suitable scaling constant.
In the calculations above we have converted the %F into ticks
of 1/32nds of a point, since that is the smallest increment in
which the T-Bond contract is traded. For example, for 02/
03/93, the difference between the actual close and the forecast
was —0.03125. Multiplying this by 32 converts the difference
into —1/32 or —1 tick. We converted the difference into an
integer for convenience.

Figure 2.15 shows the forecast oscillator of the close and
its 3-day simple moving average. The oscillator shows the
difference between the actual close and the forecast close ex-
pressed in 1/32nds or ticks. A close below the forecast close
gives negative values, predicting lower prices ahead. The
crossover of the oscillator and its moving average gave early
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FIGURE 2.15 A forecast oscillator for the September, 1993 Treasury
Bond futures contract.

warnings, which are useful for planning a trading strategy.
You can see the actual market action of the September, 1993
T-Bond contract in Figure 2.14. For example, note the cross-
over in Figure 2.15 on 06/03/93 and 06/17/93. You can see
a decisive failure on 06/14/93 as %F closed well below its
trailing moving average. Despite that, the actual close was
practically the same as the forecast.

In practice, you could also develop a forecast oscillator for
the high and the low. This can provide more information on
potential trend changes.

SUMMARY

The linear regression method provides the slope and r?, the
coefficient of determination. You can measure trendiness with
r? since the slope can be used for following price trends. The
slope can also be used to identify overbought or oversold
conditions and to develop forecasts for the next trading day
that can be used to develop a game plan for your trading.
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Clearly, the linear regression method is a flexible analysis tool
that can be easily adapted to your trading style.

Tutorial: Linear Regression Analysis

The linear regression method tries to fit an equation of the
form:

y=m*x+C (2.8)

to the data. In this equation, x is the independent variable,
y is the dependent variable, m is the slope of the line and C
is the y-axis intercept; in effect, C is a constant. Assume that
by visual inspection, we can deduce approximate values of
the slope and intercept. We will call these approximate values
MO and CO. Once we know MO and C0, we can calculate
values of y,. At each point, we will have an error term, defined
as:

e=v—vyv,=y— (MO*x, + C0) (2.9)

Here, the subscript (,) denotes different values of the in-
dependent variable x. The least squares method minimizes
the sum of the squares of the error terms. The error term 1is
the vertical deviation from the line to the actual data at that
value of x; the deviation can be positive or negative. By squar-
ing the deviation, we get only positive numbers. The linear
regression finds the particular values of slope and intercept
that minimize the sum of the squared deviations. Note that
the first useful piece of information from linear regression is
the slope. Once we know the slope and the intercept, we can
draw or calculate the best-fit line for different values of x.

We will now calculate two deviations. The first deviation
is the vertical distance between the fitted line and a given
data point:
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&=y — ¥ (2.10)

Here we have used the subscript ; to show the error from the
best-fit line. If we squared each deviation e, and added them,
we would have the SSE or Sum of Squares from fitting errors.
Thus:

SSE = sum (e,)? (2.11)

where we sum over all data points.

Mext, we calculate the average of all values of y, the de-
pendent vanable. We can now measure the deviation of each
value of y from y,, the average value of all y values, or:

ol b il (2.12)

We can now define SST or sum of squares total, which is
the sum of all the terms in Equation 2.11. S8T is the sum of
squared deviations of each y from the average value of the
dependent variable. We define SST as:

SST = sum (y,)? (2.13)

We expect SSE to be less than SST, since the method of
least squares minimizes the deviations from the fitted line.
Intuitively, we can expect SSE to be 0 if all the points fall
perfectly on a straight line. Every point that moves away from
the best-fit straight line will increase SSE.

In the worst case, the fitted line is no better than a hori-
zontal line drawn at the average value of y, and the deviations
will be the same as the deviation from the average value of
y. Hence, SSE will equal SST. We can now define a quantity
to measure the strength of the linear relationship. This quan-
tity is r?, the coefficient of determination defined as:
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12 = (SST — SSE) / SST (2.14)

In the best case, with all points on a straight line, SSE =
0, and r* = 1; ithe worst case, SSE = SST and r* = 0. The
coefficient of determination is the ratio of the variation ex-
plained by the line to the total variation in y. By definition,
we know that when r? is 0, the slope of the regression line is
also 0. We can now say that r* is a measure of the relative
strength of the linear relationship, thus of the trendiness in
the data.

We can draw statistical inferences from the linear regression
with a 90 or 95 percent confidence level. For example, we can
test the hypothesis that the slope of the linear regression is
0. If the slope is statistically significant, we will reject the null
hypothesis that the slope is 0. The usual process for testing
a hypothesis is to set up an analysis of varniance (ANOVA)
table to calculate the F-statistic. The ANOVA table is shown
in Table 2.4.

Here, n is the number of days in the linear regression. For
us, the value of n was 14 days, so the error term will have
12 degrees of freedom. We have already defined SSE and SST
in our calculations of r?. With a confidence level of, say, 90
percent, we look up the value of the F-ratio with 90 percent

Table 2.4 ANOVA Table for Linear Regression

Source of Degrees of Sum of

Variation Freedom Squares Mean Square F-ratio
Regression 1 S55R

model MSR=55R/1 MSR/MSE
Error in— 2} SSE MSE = SSE/

(residual) in—2)

Total n—1 55T

n = number of days in regression
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confidence level, and 1 and 12 degrees of freedom. (You can
find the F-ratio tables in most introductory books on statis-
tics.)

Note two important values of F-ratio: 3.18 and 4.75. With
a 90 percent confidence level, the F-ratio must exceed 3.18
to yield a statistically significant slope. Similarly, the F-ratio
must exceed 4.75 for the slope to be statistically significant
with 95 percent confidence level. Both values are for a 14-
day regression.

We will rewrite the F-ratio in terms of r? for ease of com-
putation, and use the relationship SST = SSE + SSR for
sit{nplifying the equation below. We also will use the definition
of r2,

F-ratio = MSR/MSE

(n — 2) * (SSR/SSE)

(o — 2) * (SST — SSE)/SSE (2.15)
= (n — 2) *r, * (1/(SSE/SST))

= in = DL =)

This equation says that, as r? increases, the F-ratio increases,
and we are more likely to have a significant slope. Remember,
the important values of F-ratio are 3.18 and 4.75 for a 14-
day linear regression. We can substitute these values into the
F-ratio equation and find the critical values of r? that vield
statistically significant slopes. We can therefore express r? in
terms of the F-ratio:

Il

G = F/(n—2) (2.16)
2 = G/(1+G)

Here, F is the F-ratio for a given confidence level, with 1
and (n — 2) degrees of freedom. From the equation for G,
the critical values are 0.21 and 0.29 (rounded). These cor-
respond to a confidence level of 90 and 95 percent (see Table
2.5). Thus, when the r* value exceeds (.29, the slope is sta-
tistically significant.
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You can find values of the F-ratio from an introductory
book on statistics to calculate the critical values for any regres-
sion you wish. We tabulated at length the critical values for
linear regressions of 10 to 50 days in length in Table 2.6. The
confidence level was 95 percent for all calculations in that
table. The slope is statistically significant when the coefficient
of determination of the regression is greater than the critical
value.

Table 2.6 shows that as the number of days in the linear
regression increases, the critical value of r* decreases. Thus,
it is easier to spot trends as the length of the regression in-
creases. When the calculated value of r? is less than its critical
value, then the slope is not statistically different from 0. We

Table 2.5 Critical Values of r*

Confidence Level Critical Value of r*
90 percent with 1 and 12 DOF 0.2095 (0.21 rounded)
95 percent with 1 and 12 DOF 0.2836 (0.29 rounded)

Slope of 14-day regression is statistically significant if critical value of r is
exceeded.

Table 2.6 Critical Values of r?

DOF = F-ratio G=F/ r? Critical =

n (days) n—2 0951n~-2 (n—2) G/(1 + G)
10 8 5.32 0.665 0.40
20 18 4.41 0.245 0.20
30 28 4.20 0.150 0.13
50 48 4.04 0.084 0.08

Slope of n day regression is statistically significant if critical value is exceeded.
Confidence level = 95 percent.

n = Number of days in the regression
DOF = Degrees of freedom
Values of i are rounded.
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can éhen say that the data have no statistically significant
trend.

You will find that high values of r? often occur with high
values of slope. The value of r? is close to 0 when the slope

is changing signs. Consequently, you should consider both
the slope and r? in your analysis.

3

The Variable Index
Dynamic Average

Change is the only constant in life, and nowhere is it more
evident than on the trading floor. Our financial and futures
markets seem to change every minute of every day. These
markets are dynamic because traders constantly adjust to
changing perceptions and participants. Yet, in spite of this
dynamism, we usually use static indicators in our analysis,
and these static indicators don’t change the time period of
analysis. For example, many traders use a 9-day or 14-day
period to calculate their technical indicators such as RSI, the
relative strength index.

Dynamic indicators, in contrast, vary the time period used
in analyzing market action. In this chapter we will show you
how to use the variable index dynamic average (VIDYA), a
dynamic exponential moving average that adjusts its effective
length using a market variable. For instance, we will index
VIDYA to the standard deviation of closing prices, as well as
to a momentum oscillator, and to the coefficient of deter-
mination, r’. The responsiveness and dynamic range of VI-
DYA changes with the indexing approach, and you can adapt
it to suit your needs.

49
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THE SIMPLE MOVING AVERAGE
AND ITS RESPONSIVENESS

A simple moving average (SMA) uses a fixed number of days
to calculate a new value. For instance, when we use the most
recent 10 days’ data to calculate a 10-day simple moving
average, we disregard market volatility. Unfortunately, the
gap between the current price and the moving average usually
increases when the market moves quickly. In percentage
terms, the price gap could easily be 1-20 percent from the
moving average.

Let’s consider two simple moving averages of the daily
closing price; let the shorter moving average use five days and
the longer average use ten days. If the market makes a quick
move, the shorter moving average will respond earlier than
the longer moving average. In the 5-day SMA calculations,
each of the daily closes, including the latest close, has a weight
of 20 percent. The 10-day SMA assigns a weight of 10 percent
to the latest daily close. The shorter average responds more
quickly than the longer one because it uses a greater propor-
tion of new data, and usually has a smaller price gap between
the latest price and the moving average.

These calculations are simulated in Table 3.1. The columns
show how the 20 percent slice of new data makes the 5-day
SMA more responsive to price changes than the 10-day SMA.
For example, in the last row, the close is 14.75 percent above
the 5-day SMA. The same close is 20.48 percent above the
10-day SMA. Thus, the more responsive average has nar-
rowed the gap between itself and the latest close.

This table illustrates the key idea behind a variable length
moving average: We can make the average responsive to data
by reducing its length when volatility increases, or increasing
it when volatility decreases. By making these changes auto-
matically, if possible, the average could adapt its length to
market action.
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Table 3.1 Comparing Responsiveness of 5-Day and 10-Day SMAs

20% of 109 of
Close Close Close 5-cday SMA  10-day SMA
100 20.00 10.00
125 25.00 12,50
110 22.00 11.00
a0 186.00 9.00
108 21.60 10.80 106.60
119 23.80 11.90 110,40
135 27.00 13.50 112.40
110 22.00 11.00 112.40
100 20.00 10.00 114.40
125 25.00 12.50 117.80 112.20
140 26.00 14.00 122,00 116.20

The 5-day SMA gives an equal weight of 20 percent to 5 day’s data,
The 10-day SMA gives an equal weight of 10 percent to 10 day’s data.
The 5-day SMA responds faster because it takes a larger bite out of new data.

A Volatility Index

We need a volatility index to tell us when the price action is
heating up or cooling down. Volatility can be measured as
the standard deviation in the closing prices over the past x
days.

;rn order to form the index, we also need a reference value
of the standard deviation over x days. The reference value
will tell us if the observed standard deviation is too high or
too low. Then, we can define a volatility index that refers
current volatility to historical volatility as:

k = sigma(x-days) / sigma(reference). (3.1)

Here, sigma(x-days) is the standard deviation of closing
prices over x days. sigma(reference) is the historical value of
the standard deviation over x days. For example, you could
use a 20-day moving average of sigma as the reference value.
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This would then become the historical reference value of
sigma. You also could use the average value of sigma over a
time period of 5 times that used to calculate the standard
deviation.

A third approach is to find the maximum and minimum
value of the standard deviation over x days. You can then
choose an arbitrary value for the reference that is 1/4 or 1/5
the maximum value.

Our next problem is to choose a moving average. We will
work with an exponential moving average. The mathematics
of exponential averages requires that its index be a constant.
However, we will arbitrarily deviate from this logic by making
the index a variable. You can visualize this as calculating a
new exponential average each day. Rather than using a fixed
fraction to update the new value, we will use a changing frac-
tion. Our series of numbers will then represent values of ex-
ponential moving averages with variable length.

We can now write an equation for VIDYA using the usual
equation for exponential moving averages:

VIDYA = alpha*k * C, + (1—alpha*k)* C,. (3.2)

In this equation, today’s close and yesterday’s close have the
subscripts 0 and 1; we have previously defined the volatility
index, k. The constant, alpha, determines the effective length
of the exponential moving average we want to modulate.
When k = 1, we have an exponential average determined by
alpha. When k > 1, we take a larger bite of the new data and
the effective length of the average decreases. When k < 1,
we take a smaller bite out of the new data, and the effective
length of the average then increases. In choosing values for
alpha and k, we must ensure that the term (1 — alpha * k)
never becomes negative.

Dynamic Range of VIDYA

We can now estimate the equivalent length of an exponential
moving average from the index. For example, let N be the
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number of days in an exponential moving average. The index,
alpha, of the average is given in the following equation:

alpha = (2/(N + 1)). (3.3)
We can solve for N in terms of alpha:
N = (2 — alpha)/alpha.

We can insert a known value of alpha to solve for the num-
ber of days in the moving average. We will do just that, by
building a table to show how the length of VIDYA changes
as the volatility index changes (Table 3.2). _

This table shows that, as the market enters a quiet phase
and k < 1, the length of VIDYA increases. Conversely, when
the market is active and k > 1, the length of VIDYA decreases.
VIDYA will simulate a 9-day exponential moving average
when the product of k and alpha is 0.20. As the product of

Table 3.2 Dynamic Range and Effective Length of VIDYA

No. Days in
Volatility Alpha (Index k*Alpha (Index mlferage
(Index, k)  for 9-day EMA) for VIDYA) (effective length)
0.20 0.20 0.04 49.00
0.40 0.20 0.08 24.00
0.60 0.20 0.12 15.67
0.80 0.20 0.16 11.50
1.00 0.20 0.20 9.00
1.20 0.20 0.24 7.33
1.40 0.20 0.28 6.14
1.60 0.20 0.32 5.25
1.80 0.20 .36 4.56
2.00 0.20 0.40 4.00

A 9-day exponential moving average (EMA) has alpha = 0.20.
The effective length of a VIDYA = (2 — k* alpha)/(k * alpha).
The dynamic range is the range of effective lengths = 49 — 4 = 45.
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k * alpha varies tenfold from 0.04 to 0.4 due to rising vola-
tility, the effective length of VIDYA decreases from 49 to 4
days, a wide dynamic range. An exponential moving average
with a length of 49 days is much slower than one with a length
of 4 days. Therefore, VIDYA will move faster than the equiv-
alent exponential moving average in response to rising market
volatility.

TRADING STRATEGIES

All your usual strategies with moving averages can be used
with VIDYA. For example, you can use a short and a long
VIDYA and use a moving average crossover decision model.
Or, you can take the difference between the two averages and
trade that with a third moving average, which is the MACD
or moving average convergence-divergence approach dis-
cussed in Chapters 1 and 2. You can use moving averages
and trading bands or use VIDYA to set trailing stops. Since
VIDYA adjusts its length automatically in response to market
volatility, it will generally remain closer to prices than the
equivalent exponential moving average. Hence, its respon-
siveness can give you more timely trades, which is the main
advantage of using VIDYA.

You can use volatility bands around VIDYA to make trad-
ing decisions and create a breakout system, trading prices in
the direction of their breakout outside the bands. Your next
signal to close the trade or reverse is when prices close inside
the bands for the first time. You also can use bands shifted
above and below VIDYA by a fixed percentage, such as 1
percent. The upper and lower bands act as points of support
and resistance. When prices close near the upper or lower
band, you would look for market reversals. As usual, when
the market is trending strongly, it can close outside the bands.
This is a signal that the trend will persist. You would then
wait for the prices to close inside the bands before taking
countertrend positions.
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CASE IN POINT: VIDYA AND T-BOND
MARKET ANALYSIS

Figure 3.1 shows the US Bond 06/93 contract along with
VIDYA and an equivalent exponential moving average. You
can easily see that VIDYA is more responsive than the ex-
ponential moving average. The effective length of VIDYA is
shown in Figure 3.2 for the data in Figure 3.1. The units of
the y-axis are the number of days in the equivqla;nt exponen-
tial moving average. You will see that, as volatility increases,
the effective length of VIDYA decreases. For example, observe
the decrease in length in February, 1993 as the markelrmevgd
up quickly. You can see that VIDYA autum_apcally ac!;usts its
length to daily changes in market volatility. Notice how
VIDYA moved up during 02/93 in Figure 3.1.

You also can use VIDYA to set unique trailing stops on a
closing basis. For example, if you were long, you would close
your long tomorrow if the market closed below VIDYA today
and was going to close lower tomorrow. Or, you can go long
when prices close above VIDYA, and go short when prices
close below VIDYA. As an aggressive trader you could an-
ticipate a close above or below VIDYA to initiate your trade.
This would let you put on a position a day earlier than dis-
cussed above. VIDYA lets you set unique stops that cannot
be gunned easily.

Shifted Trading Bands

Figure 3.3 shows an example of VIDYA and 1 percent trading
bands. You could experiment with bands of different sepa-
rations if you wish. The lower band, drawn | percent below
VIDYA, acted as support for closing prices during th; cor-
rection from record highs in March. Notice that the initial
low on 03/26/93 at the band led to the lower low also at th_c
lower band. You could have gone long the T-Bond when 1t
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bounced off the lower band, with a close stop for proper risk
control. During the upward move in April, 1993, prices closed
outside the upper | percent band, showing a strong upward

move. As expected, prices continued their climb for four more
days before moving sideways.

Volatility-Based Trading Bands

Figure 3.4 shows volatility bands formed using the dynamic
range values derived for VIDYA calculations. These bands
can be traded as a breakout system, since a close above the
upper band or below the lower band often presents tradeable
opportunities. Details of the calculations are in the tutorial
at the end of the chapter.

Another use of the bands is to define trendiness. The market
1s trending up if the close is outside the upper band; con-
versely, the market is trending down if the close is below the
lower band. You also could use the direction of the bands to

judge the trend. A close within the bands predicts a trendless
or consolidation phase.

Indexing to Momentum or r?

Another useful feature of VIDYA is that it can be indexed to
any dimensionless market variable that varies from 0 to 1.
Thus, you don't need the standard deviation to calculate
VIDYA. For example, you could index VIDYA to the coef-
ficient of determination, r2, since r’ measures trendiness, is
dimensionless, and varies between 0 and 1. You could also
index VIDYA to a momentum oscillator that varies between
0 and 1, such as the relative strength index (RSI). We like
using the absolute value of the 9-day Chande momentum
oscillator (CMO) as the momentum index. The CMO, a var-
1ant of the RSI, is described in Chapter 5.

Breakout beyond bands provides trading opportunities
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Figure 3.5 shows the June 1993 T-Bond contract in
ruary-March, 1993, as it became the actively traded cnntfaectt'j
Thg VIDY&, based on absolute CMO, was sensitive to market
action d}mng rapid moves. Simultaneously, it flattened out
during sideways periods.

In Figure 3.6, one VIDYA is calculated using standard de-
viation and another uses a 9-day absolute CMO. The scaling
mu!t:phf:r for the CMO was 0.50. This means the 9-day CMO
varied between 0 and 0.50 for these calculations. (The details
of the calculations are in the tutorial.) VIDYA based on a
scaled, absolute CMO was more sensitive for the June, 1993
Treasury Bond contract. It accelerated more quickly than the
VIDYA based on standard deviation. Note how the CMO-
bascql VIDYA flattened out in December, 1992 and acceler-
ated in January, 1993. The two methods of calculation change
the way VIDYA responds. Note that you can also change the
sensitivity by altering the scaling variables.

In Flg_ure 3.7, we look at the same contract in the same
time per}od, but calculate VIDYA using r2. Here too, we scaled
the r* with a multiplier of 0.50 so that its values range from
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FIGURE 3.6 A comparison of VIDYA based on standard deviation of
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day linear regression to calculate VIDYA.

0to {]:5[}. Yﬁg can compare Figures 3.6 and 3.7 to see how
changing the indexing variable changed the response of VI-
DYA. When the linear regression analysis showed a strong
trend, thp VIDYA based on r? accelerated rapidly. It moved
more quickly than the VIDYA based on the absolute CMO:
for example, compare the two types of VIDYA in mid-tn—laté
February.

Not only can you change the indexing variable, but you
can also change the scaling variable. In Figure 3.8 vou can
see the effect of using a new multiplier of 0.65 for r2. The
effect of the change in multiplier from 0.50 to 0.65 did not
makf: much difference when the market was trendless. Once
the linear regression detected a trend on 02/19/93, the VIDYA
with the higher multiplier moved more quickly. Notice how
the VIDYA flattened out as r? decreased during consolida-
tions. You can use a VIDYA based on r* to set aggressive
trailing stops that are unique and not easily gunned.
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SUMMARY

These examples show what occurred when we used three dif-
ferent approaches to calculate VIDYA: a volatility index based
on the standard deviation of closing prices, a momentum
oscillator, and the strength of the linear trend (r?) from linear
regression analysis. VIDYA automatically adapted to market
action and selected an effective length based on the indexing
method. We also saw that the scaling multiplier for each
method can be changed to increase the dynamic range of
VIDYA and make it more sensitive to price changes.

Not only can you trade with VIDYA using the usual moving
average trading strategies, but you can also use it to set unique
trailing stops or develop volatility bands for a breakout trad-
ing system. Finally, you can use shifted bands to find resist-
ance and support. In short, VIDYA is a highly flexible moving
average that you can easily adapt to suit your trading style.

TUTORIAL: SPREADSHEETS FOR VIDYA

Once you go through the steps of setting up VIDYA, you can
use it for many of your own strategies. Since it is a moving
average, all the usual moving average strategies can be ap-
plied. For example, you could use the crossover of two mov-
ing averages to generate trading signals, or you could use the
moving average to set trailing stops.

Calculating VIDYA Using Standard Deviation

First, we want to use a market volatility index to assess price
action. To illustrate, we will use data for the Treasury Bond
March. 1993 contract with the 10-day standard deviation of
closing prices to define volatility. The 50-day average of the
10-day standard deviation was 0.64. The range of values for
the 10-day standard deviation was from a low of 0.13 to a
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high of 1.47. Here is the range of values of the volatility index
(with rounding);

k = 0.13/0.64 = 0.21 4
k = 1.47/0.64 = 2.29 8

Note that we calculated the volatility index k by using a
referen_cc value of 0.64. We obtained the reference value by
averaging 50 days of data on the 10-day standard deviation.
You could also have chosen an arbitrary reference value. For
example, the range of values for the 10-day standard deviation
of the close was 0.13 to 1.47. If you had arbitrarily chosen a
reference value of 1, the range of k would be from 0.13 to
2.29. The key is to ensure that the term (1 —k*alpha) always
remains positive. Hence, if you were using a value of 0.1 for
alpha, then the quantity (1—k*alpha) would be positive for
a refereuc; value of 1. You can test a range of values to choose
a responsiveness of VIDYA vou like.

We will use a 19-day exponential moving average, with an
alpha qf 0.1, given by the ratio of 2/(19+1) or 2/20. The
dynamism of this VIDYA can be calculated from the range
of values in Table 3.3. Thus, we will effectively vary the num-
ber of days in the exponential average all the way from about
8 to about 94. The equivalent exponential moving average
would always use 19 days.

Table 3.4 illustrates the start of calculations in a spreadsheet
format. We first calculated the 10-day standard deviation of
the close (0.96), and then divided it by 0.64 to find the k value

Table 3.3 The Dynamism of Vidya

No. of Days
k Alpha k * Alpha (rounded)
0.21 0.1 021 94
1 0.1 0.1 9
2.29 a1 0.229 8
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Table 3.4 VIDYA Calculations

10-day
Date Close StdDev  k=c/0.64 VIDYA EXPMA

921127 102.00
921130 101.97
92120 102.19
921202 10219
921203 102.31
921204 103.16
921207 103.97
921208 10419

921209 10419 104.19 104.19
921210 104.25 0.96 1.50 104.20 104.19
921211 104.13 0.94 1.47 104.19 104,19
921214 103.88 0.85 1.33 104.15 104.16
921215 1039 0.74 1.16 104.12 104.13
921216 104.09 0.58 0.91 10412 104.13
921217 10413 0.30 0.47 10412 104.13

of 1.50. We used the previous day’s (92/12/09) close to find
the first value of VIDYA. The first value for 92/12/10 is
104.20, calculated by using

(0.1*1.5)%104.25 + (1—0.1*1.5)*104.19
104.20. (3.5)

VIDYA

The corresponding exponential averaged has an alpha of
0.1. It is shown in the last column. We continue the calcu-
lations for all later days. At the end of February, 1993, there
was a sharp rally in the bond market in reaction to President
Clinton’s budget proposals. The volatility increased and
VIDYA responded more quickly than the equivalent expo-
nential moving average. Table 3.5 shows these calculations.

As the volatility increased from 93/02/22 to 93/02/26, the
values of k increased rapidly too. This increase made VIDYA
take a larger chunk out of the new data. However, the equiv-
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Table 3.5 VIDYA Calculations

10-day c/0.64

Date Close StdDev K VIDYA EXPMA
930201 107.41 0.59 0.93 106.15 106.02
930202 106.94 0.55 0.86 106,22 106.11
930203 107.25 0.46 0.72 106.29 106.23
930204 107.81 0.44 0.69 106.40 106.38
930205 108.34 0.48 0.75 106.54 106.58
930208 108.03 0.53 0.83 106.67 106.73
930209 107.91 0.50 0.79 106.76 106.84
930210 107.09 0.47 0.73 106.79 106.87
930211 107.81 0.44 0.69 106.86 106.96
230212 107.97 0.43 0.68 106.93 107.06
930216 107.84 0.43 0.67 107.00 107.14
930217 108.31 0.38 0.59 107.07 107.26
930218 109.34 0.54 0.85 107.27 107.47
930219 109.56 0.70 1.09 107.52 107.68
930222 110.31 0.94 1.47 107.93 107.94
93023 1122 1.35 2.1 108.73 108.32
930224 111.09 1.47 2.30 109.27 108.60
930225 110.97 1.40 2,19 109.64 108.83
930226 110.88 1.33 2,08 109.90 109.04
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Calculating Volatility Bands with VIDYA

To develop volatility bands using VIDYA (see Table 3.6), we
calculate the VIDYA as shown above, and then add the vol-
atility-based components to form the I:fands. We first calculate
the 10-day standard deviation in closing price. We then find
the index k by dividing the standard deviation value by 0.64.
This gives us the volatility-based term. Next, we must mul-
tiply these terms by the index value of the equivalent expo-
nential moving average. We can then add any amount of this
term to VIDYA to form the upper band. ;

Using a multiplier of 2, we add and subtract 2 times the
volatility term from VIDYA. For example, for 92/12/10, we

Table 3.6 VIDYA Volatility Band Calculations

Upper Lower

StdDev/ Band Band
10-day  0.64 VIDYA + VIDYA —

Date Close StdDev = 'k VIDYA 2%.1%kk 2%

921127 102.00
921130 101.97
921201 102.19

alent exponential moving average continued to use 19 days
in its calculations.

You also can see the responsiveness in this table. From 93/
02/19 to 93/92/24, VIDYA increased by 1.75, when the ex-
ponential moving average increased by just 0.92. VIDYA
went from 107.52 to 109.27, while the exponential moving
average went from 107.68 to 108.60. These calculations show
that VIDYA follows prices more closely than the equivalent
exponential moving average, a feature traders can exploit to
their advantage using a broad variety of strategies.

921202 10219

921203 102.31

921204 103.16

921207 103.97

6921208 104.19 o

921209 104.19 3§

921210 10425 0.96 1.50 104.20  104.50 103.90
921211 10413 0.94 1.47 104,19  104.48 103.89
921214 103.88 0.85 1.33 104.15  104.41 1[}:'!-,81'5
921215 103.91 0.74 1.16 104.12 104.35 103.88
921216 104.09 0.58 0.91 104,12 104.30 103.93
921217 104.13 030 0.47 104.12 104,21 104.02
921218 104.28 013 0.21 104.12 104.16 104.08
921221 104.88 0.26 0.41 104.15 104.23 104.07
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do the following calculations, noting that 0.1 is the index of
the equivalent exponential moving average:

upper band = VIDYA + 2*(0.1 *k
= 104.20 + 2*0.1*1.50 = 104.50, (3.6)
lower band = VIDYA — 2*0.1 *k

104.20 — 2 * 0.1 * 1.50 = 103.90.

The resultant volatility bands can be used as a breakout
system. A close above the upper band is a buy signal for
tomorrow, and a close today below the lower band is a sell
signal for tomorrow. Once you are long, a close below the
upper band is a signal to close the trade. You should be pre-
pared to go long if prices close above the upper band again.
A close inside the lower band is a signal to close open short
trades.

You could develop other trading strategies using bands,
such as antitrend trades. You could use VIDYA to set stops
on a closing basis, or you could use a price crossover to buy
or sell. This tutorial should give you a feel for the power and
flexibility of using VIDYA in your trading strategy.

Calculating VIDYA Using CMO

We can use any market-related index that varies from 0 to 1
to calculate VIDYA; for example, we can use the Chande
momentum oscillator (CMO) to index VIDYA.

We'll use the daily closing data for the June, 1993 Treasury
Bond futures contract. Here, Mtm Up is the momentum when
today’s close is above yesterday’s close. If today’s close is
below yesterday’s close, Mtm Up is 0. The Mtm Dn is positive
if today’s close is below yesterday’s close, otherwise it is 0.

In the following equation, we first define the 9-day sum of
the up day (S,) and down day momentum (S,) as:
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CMO = (8, — SJ/(S. + SJ), (3.7)
absCMO = |[CMO,

The CMO is the net momentum as a fraction of the absu%ute
momentum over nine days, and it can be positive or negative.
The absCMO is the absolute CMO, that is, the value of CMO
without regard to its sign. CMO varies between —1 and +1,
while absCMO varies between 0 and 1. We can now define
VIDYA using absCMO. A1/}

Here we have used a scaling multiplier of 0.5 to scale
absCMO, but you can experiment with other values if you
wish. The benefit of using a simple scaling multiplier is that
we get a linear conversion from absCMO to VIDYA. If you
squared the CMO 1o eliminate the negative mgn._lh_en the
conversion becomes nonlinear. The higher the multiplier, the
more responsive the average will be. Hence:

VIDYA = (0.5 * absCMO)*C, (3.8a)
+ (1—0.5 * absCMO) * VIDYA,

where today’s close is C, and VIDYA, is yqsterday’s value of
VIDYA. Here we demonstrate our calculations by using data
for 02/12/93 shown in Table 3.7:

S, = 0.3125+0.5625+0.5313+0.7188+0.1563
— 22814,
S, = 0.4688+-0.3125+0.125+0.8126 = 1.7189,
S, — S,) = 0.5625,
S, + S,) = 4.0003,
: CMO = 0.5625/4.003 = 0.140614, (3.8b)
absCMO = 0.140614,
VIDYA, = 106.5625.
k = 0.5%0.140614 = 0.070307,
VIDYA = 0.070307*106.7188 + (1—0.070307)*106.5625,
VIDYA = 106.573489 = 106.5735.
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Table 3.7 Calculating VIDYA with CMO Here, we calculated the r? using the INDEX and LINEST
9-day Abs functions in Excel 3.0.

Date Close Mtm Up  Mtm Dn CMO VIDYA
930201 106.1563 r? = INDEX(LINEST(b3:b11,$c$2:3¢$10,TRUE,TRUE),3)
930202 105.6875 0 0.4688 (3.9a)
930203 106 03125 0
930204 106.5625 05625 0 ’ ;
930205 107.0938 05313 0O We scaled this value by 0.65 or 0.50, and used it to calculate
930208 106.7813 0 0.3125 VIDYA. . ~
930209 106.6563 0 0.125 Next, let’s review calculations for 02/12/93 below, using
930210 105.8437 0 0.8126 data from Table 3.8:
930211 106.5625 0.7188 0 106.5625
930212 106.7188 0.1563 0 0.140614  106.5735
930216 1065938 0 0.125 0.24786  106.576 kl = 0.65* 9-1293494 = 0.08401211, 3.9b)
930217 107.0625 04687 0 0.278674  106.6438 VIDYA = 0.08401211 * 106.7188 (3.
930218 108.0625 1 0 0.352925  106.8941 + (1—0.08401211)*106.5625,
930219 108.2812 02187 0 0.301554  107.1033 = 106.5756.
930222 109.0625 0.7813 0 0.517702  107.6104
930223 110.4688 1.4063 0 0.670306  108.5684

930224 109.8437
930225 109.7188

0.6251 0.727246 109.0321
0.1249 0.643316 109.253

oo

930226 109.625 0.0938 0.599983 109.3646 Table 3.8 Calculating VIDYA with r?
VIDYA VIDYA
Date Close R-Squared 0.65 0.50

Calculating VIDYA with r?

930201 106.1563 1

We have seen how the coefficient of determination, r2, is a gigﬁgi 132:33?5 ;2;
measure of trendiness that you can calculate from linear 930204 106.5625 4
regression analysis. Since r* varies between () and |1 and is 930205 107.0938 5
always positive, it is a natural candidate for an indexing var- 930208 106.7813 5
iable for VIDYA. 930209 106.6563 7

We'll use the Excel 3.0 spreadsheet for calculations, which 930210 105.8437 8
features a built-in function, LINEST, that we can use along 930211 106.5625 9 106.5625 1{]5.5?%2
with the built-in function, INDEX, to calculate r2. For more 930212  106.7188  0.1292494 1%'5;26 12:'2;3
details on r?, it’s best to review the section on linear regression 930216 1065938  0.0336062  106.3 ‘

107.0625 0.0022159 106.5767 106.5735

. 3 ; s 930217
analysis. We'll use nine days for the length of the regression 108.0625  0.1889946  106.7593 106.7142

calculations. 930218
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These calculations show that you can adapt VIDYA to market
action using a dimensionless market-related index such as
volatility, momentum oscillators, or 2. You can adjust the

scaling to increase or decrease the sensitivity of this adaptive
mMoving average.

4

QSTICK: The
Quantitative Candlestick

Originating in Japan, the candlestick method of price analysis
is mainly a pattern-recognition technique. Hence, it has pre-
dictive power, unlike moving averages or oscillators. The
drawback to using this approach is that pattern interpretation
is very subjective, and so this method remains qualitative in
nature.

Building on the basics of candlestick analysis, our new in-
dicator, Qstick, enables you to guantify candlestick analysis
and improve the interpretation of candlestick patterns. Qstick
is a moving average of the difference between the daily close
and the open—a difference that is at the heart of candlestick
analysis.

THE BASICS OF CANDLESTICK ANALYSIS
We can draw a candlestick using the same price data found
on a bar chart. Thus, a candlestick uses the open, high, low

and closing prices for the time duration under study. This

73
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lets you combine candlesticks with trend lines, moving av-
erages, trading bands and so forth.

In candlestick analysis, each day’s price action appears like
a candle. The body of the candle is drawn as a rectangular
range between the open and close, and it is black (or filled)
if the close is below the open. If the close is above the open,
then the body is white (or empty). “Down days are dark” is
an easy way to remember this scheme. Thin lines joining the
high and low are called the upper and lower shadows, or tails.

Figure 4.1 shows a bar chart and the equivalent candlestick
chart. The data are for the July, 1993 Cotton #2 futures con-
tract. While the two charts use the same data, the candlestick
chart is more striking in revealing bullish and bearish days.

Most analysts look at two important factors in evaluating
candlesticks. The first element is the appearance of the new
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FIGURE 4.1 A bar chart and candlestick chart for the Cotton #2
futures contract using the same information for each day.
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candlestick by itself. You can look at the range between the
open and the close and its proportion to the shadows. But,
it is the “big picture” formed using many candlesticks that
is more important than a single candlestick. Often, a single
candlestick is more significant when we view it within the
broad technical picture,

This leads to the second and more important facet of can-
dlestick pattern evaluation: the pattern formed by two or
more candlesticks. The range between the open and the close
shows the power of bulls or bears. A market has great power
or conviction when the open and close are far apart. Con-
versely, a market lacks power or conviction when the open
and close are not far apart. The length of the shadows is also
important. Powerful markets have short shadows, whereas
markets that are weakening or changing often show long shad-
ows. Successive candlesticks form patterns that may suggest
a strengthening or weakening of the market.

QSTICK: INTRADAY MOMENTUM INDICATOR

We have noted that the range between the open and the close
is the most important element of candlestick analysis. The
difference, close minus open, is a measure of intraday (or
intraperiod) momentum. We have quantified this range to
develop a trend-following indicator. This indicator, called
Qstick, can be defined as the moving average of the intraday
momentum.

We will use eight days of data for calculating the simple
moving average. You can experiment with other time periods,
from minutes to months.

Qstick = Average((C—0),8) (SuperCharts formula)
= Mov((C—0).8,S) (Metastock formula) (4.1)
In this equation, O is the opening price and C is the closing
price. The daily range between the open and the close can be
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positive or negative. Qstick will be positive when the market
closes above its opening price.

Note that there is some variability in the reported data on
opening and closing prices. For example, the opening price
could be the price of the first trade, or it could be the first
trade reported, which may not be first trade executed in the
pits. Or we could use the average price of all trades in the
first minute of trading. The same is true for closing prices.

In our examples we will calculate Qstick with a simple
moving average. (You can use an exponential moving average
if you prefer.) For example, for short-term analysis of a futures
market, we prefer a 5-day Qstick. If you are using weekly
charts, you can use a 30-week Qstick for the long-term trend:
or you can use a 5-week Qstick for intermediate-term analysis.
On a daily chart, a 20-day Qstick could be used for inter-
mediate term analysis.

Qstick Trading Strategies

You can plot Qstick over a candlestick chart to spot diver-
gences. There is often a divergence between Qstick and the
prices before significant tops and bottoms. A divergence last-
ing several days is the signal of an imminent trend change
because of a change in intraday momentum. This occurs be-
cause intraday momentum often changes before interday mo-
mentum.

We can smooth Qstick itself with another moving average
and check to see if Qstick is above or below it. When markets
make giant price moves, a slackening of the momentum can
be seen when Qstick crosses below (or above) its trailing av-
erage.

You can also use the Qstick idea with a combination of
moving averages to generate signals. When using a short and
a long moving average of the intraday momentum, a buy
signal occurs when the shorter average crosses above the
longer one. Hence, we interpret an increase in intraday mo-
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mentum as a signal of higher prices, and a decrease in intraday
momentum as a signal of lower prices. A sell signal occurs
when the shorter average crosses below the longer one.

A longer-term, trend-following approach with anck is to
use the zero crossing of the Qstick values. You will observe
that a change in sign often accompanies a change in mgt:ket
trend. When Qstick is negative and then becomes positive,
you can go long the next day. When Qstick is positive and
becomes negative, you can go short the next day or close out
your long position. Aggressive traders could anticipate the
zero crossover and put the trade on a day earher.

CASE IN POINT: QSTICK AND CRASH OF 1987

Figure 4.2 shows Qstick data for the Standard & Poor’s-500
Iligdex during the three months prior to the crash of 1987. We
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FIGURE 4.2 An 8-day Qstick plotted under the S&P-500 index in the
period prior to the October, 1987 crash.
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calculated Qstick with an 8-day period and also have shown
an 8-day simple moving average of Qstick values. We found
divergences between the index and the Qstick indicator at the
August top. These divergences also occurred at the next lower
high in early October. When the Qstick crossed under its
moving average, a downward price move followed.

Although the Qstick analysis could not have foreseen the
magnitude of the crash, it did signal a downtrend when it
closed below its moving average. This happened at the 320
level on the index. Note how the Qstick was accelerating away
from its own moving average leading into the crash.

This analysis does not depend on using eight days of data
to calculate Qstick. You could vary the number of days and
get the same results. In Figure 4.3 we show the same data as
in Figure 4.2, but with a 16-day Qstick. The length of the

Qstick and Momentum i

smoothing average is eight days in both figures. Note the
divergence between prices and Qstick in August: Qstick
peaked before prices made a secondary, lower high in early
October.

QSTICK AND MOMENTUM

Because Qstick is defined using a momentum calculation,
there is a broad similarity between Qstick and momentum.
Nevertheless, the two can diverge significantly based on mar-
ket action. We illustrate this feature using the September, 1993
Coffee futures contract in Figure 4.4. We show the 8-day
Qstick and momentum superimposed on one another. Qstick
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FIGURE 4.3 A 16-day Qstick and its 8-day simple moving average,
shown with the Standard & Poor's-500 index in 1987,

FIGURE 4.4 A comparison of the 8-day Qstick and 8-day momentum
for the September, 1993 coffee contract. The heavy line is the Qstick
and the thin line is the momentum.
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and momentum diverge and converge depending on market
action; specifically, they tend to converge when markets make
trending moves, and diverge during sideways periods. Qstick
often moves faster and farther than momentum.

When the open is near the prior day’s close, then Qstick
and momentum converge. Mathematically, the difference be-
tween today’s close (C) and the open (O), C—0, is roughly
equal to C—C,, when yesterday’s close, C,, and today’s open
O are not far apart. This occurs during quiet periods in the
market. When the open is far away from the prior close, then
Qstick and momentum diverge. This divergence usually oc-
curs in trending markets driven by external events.

Intraday Momentum Index

We noted that the difference between the close and the open
is at the heart of candlestick analysis and quantified this dif-
ference using a simple moving average to get Qstick. Further,
it would be useful to have an oscillator to pinpoint extremes
in intraday momentum. We could develop such an oscillator,
the intraday momentum index (IMI), by adapting the com-
putational approach used in relative strength index (RSI) cal-
culations.

Following the RSI approach, we separate the intraday mo-
mentum into bullish days and bearish days, getting positive
numbers in both columns. We can then define an intraday
glec]:-mcntum index (IMI) over, say, 14 days using the equation

oW,

IS, = Sum of Intraday Momentum UP (C > 0),
IS, = Sum of Intraday Momentum Down (C < 0),

IS,

IVf] = —— e
(IS, + 1Sy)

* 100. (4.2)

(stick and Momentum _ Ld.

You no doubt recognize the similarity to the RSI. You can
now gauge if white or black candles dominated recent market
action. IMI values will be greater than 70 if white candles
predominate. Conversely, IMI values will be below ;D if black
bodies predominate. When the market is in a trading range,
IMI values will be in the neutral range of 40 to 60.

As a market tries to bottom after a sell off, there are grad-
ually more candles with white bodies, even though prices
remain in a narrow range. We can detect this shift using the
IMI, because its values will increase towards 70. Similarly,
as a market begins to top, there will be more black candles,
causing IMI values to decline towards 20. Therefore, IMI can
be used to quantify subtle shifts in intraday momentum that
usually precede changes in interday momentum. Thus, the
IMI is another way to quantify candlesticks.

Notice, for example, the IMI for the deutsche mark March,
1993 contract in Figure 4.5. The internal momentum index
peaked and bottomed shortly before closing prices.

In short, the IMI is useful because the intraday momentum
differs from interday momentum (Qstick) at key turning
points. As a result, we can use the IMI and Qstick together
for a better understanding of price action.
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FIGURE 4.5 The internal momentum index for deutsche mark data.
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QUANTIFYING CANDLESTICK SHADOWS

Just as we have quantified the candlestick body by defining
Qstick and IMI, we can quantify the shadows of the can-
dlestick patterns by separating the upper shadow and lower
shadow for each day. This will highlight days with unusually
long upper or lower shadows, a useful feature, since these are
thought to occur near turning points. You can define the shad-
OWS as:

upper shadow = high — close (if close > open),

= high — open (if close < open), (4.3)
lower shadow = open — low (if close > open),

= close — low (if close < open).

You can take a simple or exponential moving average of
the daily upper and lower shadows to show the recent trend.
Candlestick analysts have observed that, when a market is
definite about its direction, it shows short shadows. Hence,
when the moving average of the shadows is declining, we can
be confident about market direction. However, when a market
is unsure about its direction, it has long shadows. We can
observe this indecision as an increase in the moving averages.
To spot market indecision, follow the daily shadows and their
moving averages.

Candlestick analysts have categorized the formations called
hammer or hanging man by their long shadows. These are
reversal patterns, and it is the length of the shadows that is
more important than the color of the body. Subsequently, a
plot of the upper and lower shadows will quickly identify days
with unusually long shadows. You can then compare the
lengths of the shadows to those at previous turning points.

The Treasury Bond market often shows long shadows. Fig-
ure 4.6 illustrates the candlestick chart for the 09/93 T-Bond
contract along with the measured upper and lower tails plot-
ted below. We have circled the interesting areas of the pattern.
Note the long upper and lower shadows showing indecision
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FIGURE 4.6 Candlestick analysis of the September, 1993, Treasury
Bond futures contract, and a graph of the upper and lower shadows.

(or nearby resistance and support) in March. These shadows
were much longer than usual, as shown by the lower graphs,
warning of an intermediate top.

Also note the upper shadows showing local resistance in
early April in this figure. When the market pushed through
this resistance, it moved quickly to new highs. Once again,
there was resistance near highs of March, as shown by the
long upper shadows. The sideways movement produced large
shadows, showing indecision. Similarly, the base formed in
mid-to-late May also produced large lower shadows, showing
nearby support.

The currency markets also show long shadows, as you can
see in Figure 4.7 of the 09/93 deutsche mark contract. Long
lower shadows show local support, whereas upper shadows
show local resistance. Choppy sideways trading (such as late
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FIGURE 4.7 Candlestick analysis of the September, 1993, deutsche

marr futures contract with upper and lower shadows plotted sepa-
rately.

June and July) produced long shadows on both sides. For
example, a long lower shadow showed support as the market
bounced weakly; a long upper shadow showed resistance. The
PM weakened after this long upper shadow, making new
OWS.

You can measure the upper and lower shadows and plot
the measurements in graphs for trading decisions. A graph of
the upper and lower shadows lets you compare today's shad-
ows with recent market action to evaluate its significance.
‘r_'nu could use the upper or lower shadows to find local re-
sistance and support, selling near resistance and buying near
the support, with a close stop to protect your position.
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CASE IN POINT: ANALYZING THREE STOCKS
WITH QSTICK

In this section you'll see applications of the Qstick idea to
longer-term analysis of stock prices. These examples show
how quantified candlesticks can improve your analysis of
stock price action. Figure 4.8 shows a weekly chart of Amgen
(AMGN) covering the period June, 1992 through June, 1993.
The figure includes a 10-week simple moving average of the
weekly close and a 5-week Qstick smoothed with a 5-week
simple moving average.

Amgen rallied from mid-1991, peaking at 78" in early Jan-
uary, 1992. The broad top in Qstick in September, 1992 led
to a sideways move into November. Then, Qstick bottomed
and rose sharply into January. The Qstick peaked on 1/03/
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FIGURE 4.8 A weekly candlestick chart of Amgen in 1991-92 with
a 5-week Qstick.
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93, ahead of the actual peak in prices two weeks later. Qstick
dropped below its own moving average the week of 1/17/92,
when Amgen closed at 70. Thus, there was advance notice of
a significant top in the sharp peak in Qstick and its decisive
break below its own moving average. The sell signal was in
force for three weeks before Amgen began its slide into April,

1993.

Figure 4.9 shows weekly Amgen data from July, 1992
through July, 1993. Note again the sharp peak in Qstick in
the week of 11/13/92, before the stock peaked at 78 the week
of 12/04/93. This was a double top in Amgen. The Qstick

was decisively below its own moving average in January, 1993
before Amgen prices fell below the 10-week average and col-
lapsed. Qstick bottomed with prices in March, and acceler-
ated above its moving average close to the actual bottom in
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FIGURE 4.9 A weekly candlestick chart of Amgen in 1992-93 with
a 5-week Qstick.
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mid-March. This example shows that Qstick provides early
warning of trend changes, particularly when the market makes
sharp moves.

Qstick also proves valuable in analyzing longer moves, as
you can see in Figure 4.10, a chart of weekly General Electric
(GE) data from February, 1988 through November, 1990.
This period includes the move following the October, 1987
crash into the next significant decline. We plotted the 30-week
Qstick with its 30-week simple moving average. Note how
the Qstick made a sharp peak on 6/1/90 and broke down the
week of 8/3/90, well before the big slide in October. GE was
at 69% when Qstick broke below its multiyear upward chan-
nel. The Qstick analysis provides a useful insight into the
trend change in GE. .

The GE analysis continues in Figure 4.11 covering July,
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FIGURE 4.10 A multiyear weekly candlestick chart for General Elec-
tric along with a long-term Qstick and its moving average.
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HF}URE 4.11 A weekly candlestick chart for General Electric along
with a long-term Qstick.

1991 through April, 1992. This figure shows a 30-week Qstick
smoothed by its 30-week moving average. A trend line analy-
sis quickly reveals important changes. The key turning points
occurred a bit before key moves in GE stock. From this, you
can see that Qstick analysis can be used for long-term analysis
of individual stocks.

Figure 4.11 also shows that Qstick can be used to confirm
candlestick patterns. The bullish engulfing pattern in January,
199!, was confirmed by a bottom in Qstick. Similarly, the
bullish morning star pattern in December, 1991 was con-
ﬁrmed_ by an uptick in Qstick. The peak in May, 1991, did
not quite produce a dark cloud cover pattern; it did, however,
occur near the top of the Qstick rally, and broke the uptrend
line. Thus, the Qstick chart helped to clarify a potential top.

Summary -

Finally, Figure 4.12 is example of intermediate term analy-
sis using a 20-day Qstick and its 20-day moving average. We
used Philip Morris (MO) daily data from its top in September,
1992 through May, 1993. The Qstick fell below its average in
mid-September, signalling the coming top. The 20-day mov-
ing average turned negative in mid-October, suggesting lower
prices to come. The 20-day average moved up (o thc zero line
following the rally in mid-December. It stayed in negative
territory all the way to late May, 1993. The Qstick also did
not turn positive from the second week of December, 1992
through the first week of May, 1993. The Qstick indicator
called the top in MO and stayed on the short side of the
market throughout the decline. Using Qstick, you could have
avoided a big decline in Philip Morris, or more than doubled
your money with a short position.
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FIGURE 4.12 Intermediate-term analysis using daily dfnta for Philip
Morris with a 20-day Qstick and its 20-day simple moving average.
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SUMMARY

The purpose of quantifying candlesticks is to improve iden-
tification of candlestick patterns. We quantified the patterns
using the candle body, via Qstick (a moving average) and the
internal momentum index (an oscillator). We also quantified
the shadows by separating upper and lower shadows. These
indicators can be used by themselves, or to clarify interpre-
tation of candlestick patterns. We showed how these ideas can

be used for short, intermediate, and long-term analysis of
stocks or futures.

TUTORIAL ON QSTICK
Calculating Qstick

Table 4.1 shows data for the deutsche mark, March, 1993
contract. We did not use any decimal points in the data. The
first day was 01/18/93 and the last day was 02/02/93, We
calculated the daily Qstick value as the difference between
the close and the open; in the last column we have taken a
S-day simple moving average of the daily Qstick values, but
you can change the number of days as vou wish.

Let’s assume you are a trend follower. You would then go
short on day 11 since the Qstick value had crossed 0 and
become negative on day 10. But what if yOU WEre an aggres-
sive trader? Then, you would take the sum of daily (C—0)
changes at the start of day 10. This sum is 35 ticks
(+59—27—7+10); hence, you recognize that if DM closed
35 ticks or more below the open, that would push Qstick
below 0. You could plan a short sale, say, 40 ticks below the
open of day 10. Thus, you could have sold short on day 10
at the 6,209 level. Your profit would have been over $2,100
on this trade over the next two days.
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Table 4.1 Sample Qstick Calculations with Deutsche Mark,
March 1993 Contract

Qstick
Close Daily 5-day

Day C:'PD(;“ High Low (C) (C—0) Average
1 6063 6162 6057 6153 QQ
P 6151 Bb176 6129 6163 12
3 6152 6191 6152 6185 33
4 6185 6207 6132 6149 =36

5 6155 6053 6151 6241 86 37.00

[ 6241 6322 6235 6300 59 30.80

7 6295 H338 6274 6288 = 27.00

] 6287 6290 6251 6260 —2F 15.00

9 6256 6314 6251 6266 10 24.20

10 6249 6281 6158 6168 —B1 —9.20

11 6166 6173 6066 6071 —g5 — 40,00

12 6071 6105 6036 6055 =16 —41.80

Table 4.2 Sample Calculations for IMI Using Deutsche Mark Data

5-Day 5-Day Sum of
Down Sum of Sumof Up & IN}IG=
Down E
Open Close Up Day Day UpDay Down f
IE)} (C) ({€C=0) {C=0) (E) Day (F) Day (G) *100

6063 6153 90 0
6151 6163 12 0
6152 6185 33 0

9 0 36
2122 g;il 86 0 221 36 257 85.99
6241 6300 59 4] 190 36 226 84.07
6295 6288 0 7 178 43 221 a80.54
6287 6260 0 7 145 70 215 67.44
6256 6266 10 0 155 34 189 82.01
6249 6168 0 a1 69 115 .184 37.50
6166 6071 0 895 10 210 220 4.55

6071 6055 0 16 10 219 229 4.37
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Calculating IMI

Let’s look at IMI calculations usi
using deutsche mark da
Iﬂﬁ;ﬁﬁ?ﬁa ﬁ;:t Scparaé{; the daily (C—0) differenctea il:l:fg
. On up days, the market closed hi
the open; on down da s s
3 ys the market closed below th
d‘-ze ?t;::;u a >-day sum of the up-day (column E) andcd{:apwe::
y umn F) intraday momentum. Then we show the sum

of those momentum numbe -
the. mmthe ol colamint B andrgi l{Cr.}lumn G). The IMI is simply

5

New Momentum
Oscillators

A large group of technical indicators falls into the general
category of momentum oscillators, which show market mo-
mentum over a fixed time period on a fixed scale. We ex-
amined many such momentum indicators in Chapter 1, such
as the relative strength index (RSI), the stochastic oscillator,
and the commodity channel index. The differences in these
indicators arise out of their definition, the smoothing scheme
and scaling approach.

Regardless of their differences, these oscillators have the
following limitations in common:

None of them is a “pure” momentum oscillator that mea-
sures momentum directly.

The time period of the calculations is fixed, giving a dif-
ferent picture of market action for different time periods.
They all mirror the price pattern, hence, you may benefit
more by directly trading prices themselves.

They do not consistently show extremes in prices because
they use a constant time period.
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* The smoothing mechanism introduces lags and obscures

short-term price extremes that
trading at are actually valuable for

This chapter introduces a 1

i package of oscillators that ad-
l:hjesses and mitigates the weaknesses of the RSI and other
widely used momentum oscillators.

CHANDE MOMENTUM OSCILLATOR

One of the most powerful measures of price evolution is mo-
mentum, dgﬁncd as the difference between today’s close and
some previous close. The Chande momentum oscillator
(CMO), introduced in the previous chapter, is a pure mo-
mentum oscillator that plots momentum on é bounded scale
It helps to spot extremes in market momentum, and you‘li
see that it has many uses in technical analysis. The CMO is
a variant of the RSI, but differs from it in the following ways:

1. It directly measures momentum, because it uses data
for both up and down days in its numerator. The RSI
uses data for up days only in its numerator.

2. It does not use built-in smoothing in its calculations
and hence does not obscure short-lived extremes in mo:
mentum. Calculations are performed on unsmoothed
data, then,l once calculated, CMO wvalues can be
smoothed like any other indicator. The RSI has built-
in smoothing (calculations are performed on smoothed

: -;iltata},_ w]}_n::h has a great effect on its values.

. It vanes from — 100 to + 100, so you can
momentum at a glance on a bou::rldcd scasfe? Iéegln}.i:r:‘l:;

from 0 to 100, so
- you must use the 50 level t
net market momentum. i

ou can more clearly see the differe
: nces betw
RSI in the following definitions: g cen CMO and
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Chande momentum ocillator = 100%S, — S,)/(5, + Sa)
unsmoothed RSI = 100%(S./(S, + S8,)) (5.1)

Here, S, is the sum of up-day momentum over X days, and
S, is the sum of down-day momentum OVer X days. (Refer to
the tutorial on RSI for a detailed look at these quantities.)
The CMO numerator has the difference between the up-day
momentum and down-day momentum. The numerator 1s ac-
tually the x-day momentum because the values of S, and S,
are not smoothed before being used for the CMO calculations.
The denominator gives the indicator its bounded scale. Con-
sequently, CMO is a net momentum oscillator.

The RSI calculations smooth S, and S, before they are used
to calculate today’s RSI value. This built-in smoothing mech-
anism has a great influence on the actual RSI values, because
it often obscures short-lived extremes in momentum. This is
an important difference between CMO and RSI. We will clar-
ify these ideas by showing sample CMO and RSI calculations
using T-Bond or S&P-500 data.

CMO Calculations: T-Bond Data

Let's use daily T-Bond 06/93 contract data and begin by cal-
culating the up-day and down-day daily momentum. Next,
we calculate the 10-day sum of the up-day momentum (S.)
and down day momentum (S,). We calculate the 10-day CMO
using Equation 5.1. Using the data from Table 5.1, we show
the calculation of the first two values as:

100*(2.0937—0.375)/(2.0937+0.375) = 69.62,

CMO,
100%(2.25—.375)/(2.25+0.375) = 71.43. (5.2)

CMO,

[

We use the subscripts 1 and 2 to indicate the first and second
days. Note that we did not smooth the daily totals for S, and
S,. We prefer to calculate CMO with unsmoothed totals. You
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Table 5.1 Calculating 10-day CMO Using T-Bond 06/93 Data
Close Up-Mtm Dn-Mtm 5(u) 5(d) 10-Day

Up-Mtm Dn-Mtm CMO

10- -D:
101.0313 T«o?:]‘]\f bty

101.0313 0 0 A
101.125 0.0937 0

101.9687 0.8437 0

102.7813 0.8126 0

103 0.2187 0

102.9687 0 00313

103.0625 0.0938 0

102.9375 0 0125

102.7188 0 02187

102.75 0.0312 0 20937 0375 69.62
]ng.gﬂm 0.1563 0 225 0375  71.43
9687 0.0624 0 22187 0375 71.08

can then smooth the CMO val i i
_ ] ues usin
nential moving average. i Rk
fA. lt:a!ter way to visualize the CMO is to rewrite it in terms
Sh relative ;md absolute momentum. Relative momentum is
fe daﬂ:.f signed momentum, and is given by the difference
of today’s close and yesterday’s close:

CMO = 100* (Momentum)/(Momentum]). (5.3)

f'lt“ttllc CMO simply shows the net momentum as a fraction
of the absglqle momentum changes over the desired time
period. Thjs_ls another reason for calling CMO a pure mo-
mc;:ttum usml]atur._li‘ the market moves up or down for sev-
eral days, CMD_ will be positive or negative. You can then
tell at a glance if the market action is one-sided. This is a
uscf].ﬂ feat_ure, since it is also a measure of trendi;less of the
E:jl;{smg price. A market that is trending strongly has a high

O value. We defined CMO using closing prices, but you
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also can calculate a CMO using daily highs, lows, or opening
prices.

RSI Calculations: S&P-500 Index

Let’s illustrate the impact of the smoothing scheme on in-
dicator values by showing 14-day RSI calculations, in Table
5.2, using daily closing data for the S&P-500 index. Figure
5.1 also shows the daily close for the S&P-500 index and uses
a portion of these data in Table 5.2. Note the particular pat-
tern of closing prices for the index, especially the sequence
of closes and their positions relative to one another, because
we'll refer to them later.

Table 5.2 shows the up-day and down-day momentum. The
up-day momentum is 0 if today’s close is less than yesterday’s;
otherwise, it is the absolute difference between the two closes.

The down-day momentum is zero if today’s close is greater
than yesterday’s close; otherwise, it is the absolute difference
between the two closes.

The next two columns have the 14-day sum of the up-day
(S,) and down-day (S,) momentum. Figure 5.2 shows the un-
smoothed 14-day sum of up-day and down-day momentum.
Notice that these lines also show price extremes. The two
lines cross one another when the net momentum over 14 days
£+ When the 14-day net momentum is positive, the line rep-
resenting the up-day sum (S,) is above the down-day sum
(S,). The reverse is true when the |4-day net momentum is
negative, The CMO shows precisely this relationship, since
the numerator is the difference between S,—S,.

The RSI calculations, described by J. Welles Wilder, Jr. in
his book New Concepts in Technical Trading Systems, smooth
the S, and S, data from day 2 forward. This smoothing adds
1/14 of the new value to 13/14ths of the previous value of
these variables, which amounts to roughly a 27-day expo-
nential moving average.
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Table 5.2 RSI Calculations for S&P-500 Index

Up- Dn- __ 14Dy

5&P-500 Day Day Up Down RS| RSI
Date Close Mtm Mtm Sum Sum Smth UnSm
01/04/93 435,380
01/05/93 434340 0.00 1.04
01/06/93 434520 0.18 0.00
01/07/93 430730 0.00 3.79
01/08/93 429050 0.00 1.68
01/11/93 430950 1.90 0.00
01/12/93 431.040 0.09 0.00
01/13/93 433.030 1.99 0,00
01/14/93 435940 291 0.00
ﬂi}TSfE] 437150 1.1 0.00
01/18/93 436.840 0.00 0.31
01/19/93 435130 0.00 1.71
01/20/93 433370 0.00 1.76
01/21/93 435490 2.12 0.00
01/22/93 436.110 062 0.00 .79 0.74 51.71 51.71
01/25/93 440.010 390 0.00 1.0 0.68 59.66 6K1.73
01/26/93 439950 0.00 006 094 064 5950 £1.29
01/27/93 438110 0.00 1.84 087 072 5460 66.70
01/28/93 438660 055 0.00 0.85 067 5577 72.91
01/29/93 438.780 0.12 0.00 0.80 062 56.04 7040
02/01/93 442520 3.74 0.00 1.01 0.58 63.44 75.13
02/02/93 442550 0.03 0.00 094 054 6350 72.80
02/03/93 447200 465 0.00 1.20 050 7062 74.89
02/04/93 449.560 2.36 0.00 1.28 046 7346 76.10
02/05/93 448930 0.00 0.63 1.19 048 7148 75.09

We used the smoothed values of S, and S, for RSI calcu-
lations and unsmoothed values of S, and S, for CMO. This
is the critical difference between RSI and CMO. The other

important difference is in the numerator: The

the up-day sum, S,

RSI uses just
whereas CMO uses the x day momentum,

2
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5.2 This shows plots of the 14-day sum o mor
rl.lfnuﬁi down-day momentum for the S&P-500 index data in Figure

A

the smoothed
1 S, — S,). For example, on 1/25/93, ]
Ea\iigsbgf(su and S, are calculated as follows (see Table 5.2):

S, = (0.79*13+3.90)/14 = 1.0121, y
S, = (0.74*13+0)/14 = 0.6871, (5.4)
RSI = 100%(1.0121/(1.0121+0.6871)) = 59.56.
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The 01/25/93 value of RSI in Table 5.2 is 59.66. The differ-
ence between our sample RSI value of 59.56 and the tabulated
value 1s caused by the rounding of the numbers.

Figure 5.3 shows the 14-day smoothed RSI and the 14-day
unsmoothed RSI (RSI"). Notice how the RSI looks similar to
the price changes (price pattern) of the S&P-500 index. The
RSI" differs markedly from the RSI. It looks more like mo-
mentum, as you will see below. Note how the RSI* was above
80 in March, even though the RSI barely reached 70. Your
trading decisions would be quite different in the two instances,
:;rhj_{:h highlights the importance of smoothing in indicator

esign.

Figure 5.4 shows the 14-day unsmoothed CMO and the 14-
day RSIL Note that there are significant differences in the
appearance of the two curves, even though CMO and the RSI*
are related, since CMO = 2 * RSI" — 100. You can clearly
see this similarity by comparing the appearance of the CMO
in Figure 5.4 with the RSI" in Figure 5.3.
~ Figure 5.5 plots the 14-day momentum of the S&P-500
index over the same time period as in Figures 5.3 and 5.4.
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FIGURE 5.3 A comparison of the 14-day smoothed and unsmoothed
values of the RSI for the S&P-500 index data in Figure 5.1.
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FIGURE 5.4 A comparison of the 14-day smoothed RSI and the 14-
day CMO.
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FIGURE 5.5 The 14-day momentum for the S&P-500 index data in
Figure 5.1,

The momentum figure is identical (except for scaling) to the
unsmoothed CMO. However, the momentum calculation {_C(,
— (,) is, by definition, unbounded. Hence, we cannot readﬂy
transform momentum into a bounded ﬂSEﬂll&F.ﬂr. Bl_u, this is
precisely the advantage of the CMO definition. Figure 5.4
shows that unsmoothed CMO is a “pure” momentum oscil-
lator that plots momentum on a bounded scale from + 100
to — 100 (or +1 to —1).

Next we'll show the effect of varying the length of the
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smoothing period on RSI values. Figure 5.6 compares the
effect of a 9+da3,{ exponential smoothing versus the traditional
27-day smoothing. Using 70 and 30 as reference values for
overbought and oversold conditions, the lightly smoothed
RSI reached price extremes more often than the heavily
smoothed version. For example, the 9-day smoothed RSI was
overbought in January and severely oversold in April. The
27-day smoothed RSI barely nudged 70 and 30 at that same
time. Thus, your interpretation of RSI would change signif-
icantly as smoothing changes. And, because the CMOQ does
not have any built-in smoothing, it could show price extremes
that RSI may not.

~ We'll show you some actual numbers to show how smooth-
ing makes a difference to RSI values. Table 5.3 shows the
details of the RSI calculations with a 9-day exponential mov-
ing average (index = 0.20). For this example, look at the
calculations for 01/25/93:

S, = 0.2*3.9+0.8%0.79 = 1.412 = 1.41,
S; = 0.2*0 + 0.8*0.74 = 0.592 = 0.59, (5.5)
RSI = 100%(1.41/(1.41+0.59)) = 70.50.

The difference from the tabulated value of 70.57 is a result

100.00
50.00
80.00
70.00
60.00 {
50.00
40.00
30.00
20.00
10.00

S-day sxponential smoothing
e

27-day sxponential smoothing

0420/93

FIGLIREI 5.6 A chart of RSI values with the usual 27-day exponential
smoothing and a short 9-day exponential smoothing.
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Table 5.3 RSI Calculations with 9-day Exponential Moving Average

S&P-500 Up-Day Dn-Day S(u) S(d) RSI
Date Close Mtm Mtm +« Smoothed —

01/04/93 435.380

01/05/93 434340 000  1.04

01/06/93 434520 0.18  0.00

01/07/93 430730 000  3.79

01/08/93 429050 000  1.68

01/11/93 430950 190  0.00

01/12/93 431.040 009  0.00

01/13/93 433030 199  0.00

01/14/93 435940 291 0.0

01/15/93 437.150 121  0.00

01/18/93 436840 000 0.3

01/19/93 435130 0.00  1.71

01/20/93 433370 000 1.76

01/21/93 435.490 2.12 0.0

01/22/93 436110 062 000 079 074 5171
01/25/93 440010 390 000 141 059 70.57
01/26/93 439.950 000 006 113 048 70.04
01/27/93 438110 000 184 090 075 5448
01/28/93 438660 055 000 083 060 57.97
01/29/93 438780 0.12 000 069 048 58.83
02/01/93 442520 3.74  0.00 130 039 77.10
02/02/93 442550 003 000 105 031 77.20

of the rounding to two decimal places. The unsmoothed RSI"
value is 61.73, as shown in Table 5.2. The RSI value is 59.66
with a 27-day exponential smoothing. This smoothing often
obscures short-lived market extremes, which may mean the
difference between closing a position or reversing it, closing
it at a smaller profit, or even a loss.

Because there is no built-in smoothing in the CMO cal-
culations, you can obtain a smoother indicator by increasing
the number of days in the CMO calculations. For instance,
by choosing, say, a l4-day time frame, we will have a
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smoother CMO curve versus a 9-day time frame. Figure 5.7
illustrates this idea by showing a 9-day and 14-day CMO for
the S&P-500 index. Then, when the 9-day CMO is overlaid
on the daily close of the index in Figure 5.8, you can see that
it was more volatile than the 14-day CMO. The 9-day CMO
clearly showed price extremes in the index by rising above
0.70 or falling below —0.70. The 14-day CMO in Figure 5.7
did not show the price extremes as obviously. Thus, you could
5155 the 9-day CMO for short-term trading of the S&P-500
index.

CMO as Measure of Trendiness

One of the useful features of the CMO is that it can also be
used as a measure of trendiness, and trendiness measures are
very i;npnrtant because you can use them to open trend-
following trades when they confirm the presence of a trend.
We dm_:ussed trendiness in some detail in Chapter 2 on linear
regression, and we’ll use a trendiness measure—vertical hor-

1.00
0.80
0.80
0.40
0.20
0.00 j
-0.20

. S ‘E‘J.'F . Y

<040 f' .' /
.
A o
-0.50 P |
- LY |
¢ - |
0.80 sdaycmo ¢ \
RERSZoEgERoR oA
e e e e o
- :_\_—WQPE:_— _m:\'.:\.:::ﬁzz
Ty o Sl s s T e, R R
eSS 3Tz 5990

sing a shorter (9-day) or longer (14-
day) interval to calculate the CMO.
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FIGURE 5.8 The values of the 9-day CMO superimposed upon the
S&P-500 daily close.

izontal filter (VHF)—from that chapter for our test of the
CMO.

First, we'll compare the definitions of VHF and CMO to
point out some similarities between them. In the definition
of VHF below, let R be the range over x days, where R = H
— L, H being the highest high and L being the lowest low.
Let P, be the sum of the absolute value of the daily close-to-
close changes (momentum) over the x days. We now define

VHF as:
VHF = R/P.. (5.6)

In calculating CMO and RSI, we separated the daily close-
to-close changes into those for up days and down days. We
can take the sum of those changes over x days to get (S, +
S.). You will recognize that P, is essentially equal to (S, +
Sq).
d].lﬂn key turning points, the close is not far from the highest
high or lowest low of the period. Thus, to a good approxi-
mation, we can replace the range, R, with the absolute dif-
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ference (C,—C,), the momentum of the close taken over x
days. When the market makes a swing move, today’s close
could be at one extreme, and the close, x days ago, at the
other. The momentum of the close could then be very close
to the actual range.

In effect, the absolute value of CMO is similar in construc-
tion to the VHF and should be a good indicator of trendiness.
The denominator is essentially the same, and the numerator
will tend to converge at key turning points. We already ver-
ified this during the discussion on linear regression analysis,
where we found that the smoothed VHF, r* and absolute
CMO (absCMO) were excellent indicators of trendiness.

In Figure 5.9 we compared a 14-day VHF to the 14-day
unsmoothed absolute CMO. The calculations are for the S&P-
500 index data used earlier. We used the absolute values of
CMO (absCMO) since the VHF has only positive values.
Notice how absCMO and VHF converge at a key turning
point in early March. There are differences in the absCMO
and VHF because the CMO uses momentum rather than the
range in the numerator.

The VHF falls as the market enters into a period of conges-
tion; that is, the range narrows. The denominator of the VHF
is a scaling reference; the numerator, or range, determines the

0.80 -
o0 | afl .-R'H:'u 2 [, Vertical horizontal filter (VHF) ?E
K " . my L Mh L1 o {
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FIGURE 5.9 A comparison of the 14-day VHF and the 14-day ab-
solute CMO for the S&P-500 index data.
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value of VHF. The price range can widen without rising mo-
mentum, because of small progress on a closing basis. The
VHF will show trendiness when absCMO does not. Thus, we
can say absCMO is a measure of trendiness on a closing basis.
The fact that absolute momentum shows trendiness is rein-
forced in Figure 5.10, which used weekly data for GE. We
have plotted the absolute 10-week momentum and its 5-week
simple moving average. Note how the absolute momentum
increases during a rapid move in prices and falls when prices
enter a trading range. Also notice how momentum was flat
all through the trading range in 1992. The momentum peaks
at different values each time because its scale is not fixed.
In short, absolute momentum, and therefore absCMO, can
be used to measure trendiness in data just like VHF. When
these indicators show that a trend exists, you can put on trend-
following positions with greater confidence of success.

{GenElectric-Weekly 01/01/83 C=85500 -1.000 O=66 250 H=H7 500 L=B5000 V=260
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FIGURE5.10 The 14-period absolute momentum for General Electric
using weekly data.
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Useful Features of CMO

The beauty of the CMO approach is that it converts mo-
mentum into an oscillator that vou can plot on a fixed scale.
By using absCMO to plot the absolute momentum on a
bounded scale from 0 to 100, you can get a consistent scale
to compare different market moves.

You can also use CMO to define overbought and oversold
levels at +50 and — 50 where the ratio of S, to S, is 3:1 or
1:3. By simple substitution you can find that a ratio of 3:1
corresponds to a value of +50. This means that the up-day
momentum is three times the down-day momentum, a rare
occurrence. The reverse is also true; if the up-day momentum
is only one third of the down-day momentum, then this os-
cillator has a value of —50.

Another convenient feature of CMO is that we get positive
and negative values. Hence, we can tell if the net market
action is falling or rising. Figure 5.11 shows a 14-day RSI and
14-day CMO for a direct comparison using the July, 1993
Wheat contract. The reference levels for CMO (upper indi-
cator) are +60 and —60, and they correspond to RSI values
of 80 and 20. Note how the CMO stayed in negative territory
during the downtrend in prices from mid-January through
March. The divergence between the CMO and prices as the
market made new lows in June was a harbinger of the rally
in July. The RSI did not show any significant market extremes
during this period, nor did it show a significant divergence
with the price as the contract made new lows.

In addition to RSI, we can compare CMO to other indi-
cators and find new uses for it. For instance, CMO resembles
both the true strength index (TSI) and the average directional
index (ADX). But, as vou’ll see, gives us additional infor-
mation. The TSI, described by William Blau, uses doubly
smoothed exponential averages for the relative and absolute
momentum. Hence, its values differ significantly from the
CMO and will show greater sensitivity to price changes. On
the other hand, because of the exponential smoothing, the
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FIGURE 5.11 A comparison of the 14-day unsmoothed CMO to the

RSl using the September, 1993 CBT wheat futures contract.

TSI rarely approaches extremes of —100 and +100. Con-
sequently, the CMO can show the extremes more readily. ITha
choice of CMO or TSI will depend on your trading horizon
and your preference for indicator sensitivity.

In Figure 5.12, you can see that the average absolute value
of the smoothed CMO closely tracks the ADX of the direc-
tional movement system. The ADX is the thin line, and the
averaged absolute CMO is the thick line. We used the Sep-
tember, 1993 US Bond contract to show the similarity be-
tween the 14-period ADX and the 14-period averaged ab-
solute CMO. These indicators rose when the market was
trending, and declined when the market was going sideways.
Both indicators measure trendiness, but the absCMO was
more responsive than the ADX in this example.

The ADX is a popular measure of trendiness in data. Many
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FIGURE 5.12 The absolute CMO and the 14-period ADX for the
September, 1993 T-Bond contract,

traders use it to verify that a trend is underway or about to
end. If you use the CMO and its absolute values, you can use
a single indicator to do the work of many.

Volatility-Based Composite CMO

In the foregoing CMO calculations, we used a fixed time pe-
riod, but you can overcome this limitation by combining the
CMO values from several time periods to define a single,
composite CMO. One approach is simply to average CMO
values from different time periods without changing the rel-
ative weights. Alternately, you can use a volatility-based
weighting to have a truly market-sensitive composite CMO.
We will use the June, 1993 T-Bond contract to explain these
ideas (see Figure 5.13 for the daily close).
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FIGURE 5.13 The daily close of the June, 1993 Treasury Bond futures
contract.

We calculated the CMO as usual, using 5, 10, and 20 day-
time intervals. We chose these lengths arbitrarily, using pop-
ular round numbers. You can see all three CMO lines in Fig-
ure 5.14. The 5-day CMO is the most volatile, and easily
reaches values of +1 and — 1. This happens when there are
five up days or down days in a row. The 20-day CMO is the
smoothest curve, showing the least volatility. The 10-day
CMO has a volatility between that of the 5- and 20-day CMO.

Different time periods are better suited to meet the needs
of certain types of traders. The 5-day CMO and its volatility
may suit a short-term trader, while the 10- and 20-day CMO
volatility may suit an intermediate-term trader. The fre-
quency of sign changes decreases as the time period increases,
which just means that there is more smoothing in the data
as the calculation period increases.

You can achieve a more sensitive alternative to the 20-day
CMO by calculating the average CMO,. This is simply an
arithmetic average of the three values and is plotted in Figure
5.15. The 5-, 10- and 20-day CMO values are designated as
CMO,, CMO,, and CMO,,. As a result:
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FIGURE 5.14 Chande momentum oscillator shown using three dif-
ferent time horizons for the T-Bond data in Figure 5.13: 5 days, 10
days and 20 days.
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FIGURE 5.15 The average of the three time periods shown in Figure
5.14.
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CMO, = ((CMO; + CMO,, + CMOy,)/3). (5.7)

and each has an equal weight (of 1/3) compared with the
others.

This average CMO, gives you a composite view of CMO
over different time periods. You can combine other time pe-
riods as you desire. You would buy when the CMO turned
positive, and sell when the CMO turned negative. This strat-
egy would have worked well in this trending T-Bond market.

For an even more sensitive composite CMO, look at the
volatility-weighted CMO in Figure 5.16. First, find the 5-day
standard deviation of the 5-, 10- and 20-day CMO, calling
the respective standard deviations S, S, and S,. Then, define
the volatility-weighted CMO,, by using them as the weights:

CMOy = (§;* CMO; + §,* CMO,, (5.8)
+ 8.* CMO,)/(S, + S, + §)).

The volatility-weighted CMO,, is more sensitive to market
action than CMO,. Furthermore, CMO,, leads CMO, at key

930511
430516
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53
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23 5
o

FIGURE 5.16 A comparison of the average composite CMO shown
in Figure 5.15 with a volatility-weighted composite CMO.
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crossings if the market moves rapidly. It also reaches a higher
or lower extreme than the CMO,. When CMO,, reaches a
more extreme value than the CMO,, a market reversal may
be near. Using CMO, is a way to include multiple time frames
and market volatility in the analysis of market momentum.

Trading CMO with a Moving Average

To generate trading signals, you can use the CMO with its
simple moving average (SMA). (Figure 5.17 shows the 10 day
CMO with its 10 day SMA.) This approach allows you to
initiate a trade before a zero crossing of the CMO. Be aware,
however, that it sometimes gives early signals. You could buy
when the CMO crossed above its average, and sell when it
fell below its moving average. Such an approach would have
a given a good entry point in January, 1993 at the start of
the rally. However, the short signal in early February was
premature; the market went sideways and lost some upward
momentum. The loss of momentum pushed the CMO below
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FIGURE 5.17 A 10-day CMO with its 10-day simple moving average.
The T-bond data used to calculate CMO are in Figure 5.13.

o ——

Chande Momentum Oscillator 115

its average, triggering the sell signal. The same approach
would have put you back into the market, on the long side,
11 days later, but you would have missed a part of the move
from 106 to 108.

Filtering Trading Noise from CMO

So far we have used the daily momentum change in our CMO
even when the market moved by a small amount. Hence,
some of the daily noise of trading creeps into the indicator.
By filtering the CMO to ignore small changes in daily mo-
mentum, you will be better able to focus on the big picture.

One way to filter the noise is to use the daily difference in
the CMO calculations only if it exceeds a threshold value.
For example, consider the actively traded Treasury Bond fu-
tures contract. Assume that a daily closing difference of 2 ticks
(2/32 = 0.0625), or less, signals an unchanged market. We
then can set the daily momentum (whether up or down) to
0 if the change is “small.” We can show the difference in
approach as follows:

Mtm(up) = C, — C,, if C;, — C, (unfiltered),

= () G <G, (5.8)
Mtm(up.f) = C,—C,, if (C, — C,) > x (filtered),
=0 if(C, — C) <= x.

You can write similar equations for down-day momentum,
and choose x arbitrarily. Or, you can use 100 days data to
find average values for daily momentum changes on up days
and down days. If you find the standard deviation of those
daily changes over 100 days, you can use the average change
plus one standard deviation as the value of x in the above
filter. This approach can ignore some seemingly large values.

In Figure 5.18 you can view the CMO calculated with and
without filtering, using the same data as in Figures 5.13
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through 5.17. We calculated the filter using 100 days data and
the average plus one standard deviation of the daily mo-
mentum changes. The filter for up-day momentum was 20/
32 and 14/32 for down-day momentum. This means that, if
the daily change on up days was less than or equal to 20/32,
then that day’s up momentum was set to 0. Similarly, if the
down move was less than or equal to 14/32, the down-day
momentum was set to 0. The daily momentum equation is
as follows:

up-day mtm

if( (G,—C,) > 20/32, (C,—C,)), 0),
down-day mtm

if( (C,—C,) > 14/32, (C,—C,), 0).
(5.9)

Here, C, is today’s close and C, is yesterday’s close.

Note in Figure 5.18 how the filtered CMO identified two
key overbought positions and two key oversold conditions in
the market. You can see that the two CMO calculations con-
verge when the market makes big or significant moves. The
filtered CMO flattens when the market makes small moves
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in a short-lived trading range. It also gives a clearer picture
of market action when used with the unfiltered CMO.

Zero crossing of both types of CMO were significant. The
early warning of market extremes provided by the filtered
CMO would have been useful to some traders. The amount
of the filter was set for intermediate-term trading, but you
can experiment with different amounts of filtering.

We will explain the calculation of the filtered CMO using
the data in Table 5.4. We set the filters at 5/32 for the T-Bond
data for both the up-day and down-day momentum. In col-
umns 2 and 3, we show the usual calculation of up-day and
down-day momentum. If today’s close is higher than yester-
day’s, then the up-day momentum is the difference between
the two closes. If today’s close is less than yesterday's, then

Table 5.4 Calculating 10-Day Filtered CMO

Filtered  Filtered Filtered Regular

Up On Up Mtm Dn Mtm  10-day  10-day
Close Mtm Mtm (5/32) (5/32) CMO CMO
101.03
101.03 0 0 0 0
101.13 0.0937 0 0 0
101.97 0.8437 0 0.8437 0
102.78 08126 0 0.6126 0
103.00 0.2187 0 0.2187 0
102.97 0 0.0313 0 0
103.06 0.0938 0 0 0
102.94 0 0.125 0 0
102.72 0 0.2187 0 2187
102.75 0 0 0 0 0.79 0.69
102.91 0.1563 0 0.1563 0 0.81 0.71
102.97 0.0624 0 ] 0 0.81 0.71
103.13 0.1563 0 0.1563 0 0.72 0.60
103.72 0.5938 0 0.5938 0 0.67 0.55
104.22 0.5 0 0.5 0 0.73 0.61
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the up-day momentum is 0. A similar logic applies to the
down-day momentum.

In columns 4 and 5, we added a filter to the daily mo-
mentum calculations. If today’s close is greater than yester-
day’s close by 5/32 or more, then the up-day momentum is
the difference between the two closes. If, however, today’s
close is higher than yesterday's close by less than 5/32 of a
point, then we set today’s up-day momentum equal to 0. We
assume that the change is not significant if it is less than 5/32.
As before, if today’s close is less than yesterday’s close, then
the up-day momentum is also 0.

For example, on day 3, the up-day momentum was 0.09375,
or 3/32. Since this is less than 5/32, we set the filtered up-
day momentum equal to 0. Here we treat an upward close
by 3 ticks in the bond market as “no change” on a trading
basis. The same logic applies to down-day momentum. The
up-day and down-day filters can be different, and could be
based on market volatility. The filtering process is a way to
reduce noise in the daily momentum calculations.

CMO Summary

As vou have seen, the CMO is a flexible and versatile mo-
mentum oscillator that yvou can easily adapt to a variety of
trading styles. In sum, you can:

Use CMO to identify overbought or oversold conditions.
Use CMO as a trendiness indicator.

Combine CMO with a moving average to generate trad-
ing signals.

Use CMO with a different amount of smoothing for trad-
ing.

Combine CMO values calculated for different time pe-
riods into a composite CMO.

Filter the CMO to ignore small changes in market values.
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In short, CMO is one indicator that can do the job of many.

TUTORIAL: DEFINING RSI

In technical analysis we define momentum as the difference
between two prices. The time period between the two prices
varies: they can be as little as one period apart, where the
period can be any time length from minutes to months. Most
commonly, we use one trading day as the unit of time. With
a one-day time period, the closing prices define momentum
as shown below:

momentum = C(today) — C(yesterday). (5.10)

Since today’s close can be above or below yesterday’s close,
momentum can be positive or negative. We will call this “rel-
ative momentum.” We can define “absolute momentum,” in
which we ignore the sign of the daily momentum, as

imomentum| = [C(today) — C(yesterday)|. (5.11)

The values of absolute momentum are always positive,
while the values of relative momentum can be positive or
negative. Let’s do a small exercise. Consider five trading days
using values for the S&P-500 index from 11/29/91 to 12/15/
91. Now, let’s calculate the daily relative momentum and
absolute momentum. The calculations are shown in Table
5.5.

Note that the sum of the relative momentum over four
days is equal to the momentum over four days. This occurs
because the intermediate terms cancel each other when we

add them. In the equation below, subscripts refer to the num-
ber of days back from today (O):

(Co — C) = (Co— C)H(C,— CIH(C— GG~ C)
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We can continue this exercise in a modified format by sep-
arating the daily momentum into values for days when the
market closes up or closes down. In each instance, the mo-
mentum values will be positive. On an up day, the momen-
tum is today’s close minus yesterday’s close. On down days,
momentum is yesterday’s close minus today’s close.

Table 5.6 gives us two key results that will ultimately be
used to define RSI. The relative momentum over four days

Table 5.5 Relative and Absolute Momentum

Relative Absolute

Date S&P-500 Momentum Momentum
11/29/91 375.22
12/02/9 381.40 6.18 6.18
12/03/9 380.96 —(.44 0.44
12/04/91 380.07 —0.89 0.89
12/05/91 377.39 —2.68 2.68
Total 217 217 10.19

Relative momentum = close of today — close of vesterday.
Absolute momentum = [close of today — close of yesterday].
4-day momentum = 377.39—375.22 = 2.17.

Table 5.6 Momentum Separated for Up and Down Days

Relative  Absolute  Up-Day Down-Day
Date S&P-500 Momentum Momentum Momentum Momentum

11/29/91 375.22

12/02/92 381.40 6.18 6.18 6.18 0.00
12/03/91 380.96 —0.44 0.44 0.00 0.44
12/04/91 380.07 -0.89 0.89 0.00 0.89
12/05/91 377.39 ~2.68 2.68 0.00 2.68
Total  377.39— 2.17 10.19 6.18 4.01
375.22= (S.) (Sq)

2.17

—
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is the difference between the up day momentum and down
day momentum over four days (2.17 = 6.18 — 4.01). Also,
the absolute momentum is the sum of the up-day momentum
and down-day momentum (10.19 = 6.18 + 4.01). Let S, and
S, be the sum of the up-day and down-day momentum over
a given number of days. We can summarize these results in
the following equations:

momentum = §, — §,, (5.12)
Imomentum| = §, + S, :

We can solve these two equations for S, using algebra. Sim-
ply add the two equations and gather terms to find:

S, = 0.5%(momentum + |momentum|). (5.13)

You can verify this result from the data in Table 5.6 (S, =
0.5*(10.1942.17) = 6.18). We will use these results to define
Wilder's RSI (see Bibliography).

Calculating RSI

The relative strength index measures the proportion of mo-
mentum change over a given period caused by momentum
on up days. This will become clear from the following defi-
nition:

RSI = 100*%RS/(1+RS)). (5.14)

Here, RS is the ratio of average momentum over the last n
days on up days versus down days. The revised equation looks
like this:

RS = A /A, (5.15)
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Since the number of days in both averages is the same, we
can multiply both averages by the number of days in the
average. This converts the averages into the sum of the mo-
mentum on up days and down days. Hence, we can rewrite
RS in terms of S, and S,, as shown below:

RS = S§./S.. (5.16)

We can now rewrite the RSI definition using the new RS
definition. This gives us an RSI definition in terms of the
sum of the momentum on up days and down days.

RSI = 100%S)/(S, + S, (5.17)

We can continue our process of adjustment to reflect the
relationship between relative momentum, absolute momen-
tum, S, and S,. For instance, we can rewrite RSI using ab-
solute momentum and relative momentum:

RSI = 100*%0.5*(momentum + |momentum|))/((momentum]),
= 50*(momentum + jmomentum])/(jmomentum]).
(5.18)

We have found an important result here that directly ties
RSI into relative and absolute momentum. Over x days, the
RSI is the proportion of absolute momentum because of up
days. Hence, the x-day RSI is equivalent to the x-day mo-
mentum.

In Table 5.7, we did the RSI calculations using the sum of
up-day and down-day momentum. Next, we will redo the 4-
day RSI calculations using the relative and absolute momen-
tum to show that we get the same value using either method
(see Table 5.8). Now it is easier to understand what the RSI
is trying to capture by using the ideas of relative and absolute
momentum.

Rather than use Wilder’s original method, we like to use
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Table 5.7 Calculating 4-Day RSI Using Sum of Up-Day and
Down-Day Momentum

Up-Day Down-Day
Momentum  Momentum

Date S&P-500 (S,) (Sq) RS
11/29/91  375.22
12/02/92  381.40 6.18 0.00
12/03/91  380.96 0.00 0.44
12/04/91  380.07 0.00 0.89
12/05/91  377.39 0.00 2.68
Total 6.18 4.01 60.65

RSl = 100"(6,18)/{6.18+4.01) = 60.64769382,

Table 5.8 Calculating 4-Day RSI Using Relative and
Absolute Momentum

Relative Absolute

Date S&P-500 Momentum  Momentum RSI
11/29/9 375,22
12/02/92 381.40 6.18 6.18
12/03/M 380.96 —0.44 0.44
12/04/91 380.07 —0.89 .89
12/05/91 377.39 —2.68 2.68

Total 217 10.19 60,65

RSl = 50%2.17+10.19)/(10.19) = 60.64769382.

all available data to calculate RSI and then smooth it with a
simple moving average. Wilder's method effectively uses a
27-day exponential moving average to smooth daily S, and
S, values before computing RSI, but this smoothing often
masks the underlying price extremes. It also makes the RSI
take on the appearance of the price curve.
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STOCHASTIC RSI OSCILLATOR

As an RSI user, you may have been frustrated when the RSI
did not reach an extreme value (above 80 or below 20) for
months at a time. Perhaps you wanted an entry point into
an ongoing trend, and were looking for a price extreme, but
couldn’t find one using RSI. The solution to your problem is
the Stochastic RSI (StochRSI), which we will now discuss as
the second element in our package of momentum oscillators.

The stochastic RSI oscillator combines the two popular
ideas behind the RSI and the stochastic oscillator. The sto-
chastic oscillator measures the location of closing prices
within the recent high to low range. Similarly, StochRSI mea-
sures the location of RSI within its recent range, showing
short-term momentum extremes. It can be used as an anti-
trend or a trend-following tool.

The sensitivity of the StochRSI overcomes the disadvan-
tages of using a fixed number of days in its calculation and
the tendency of the built-in RSI smoothing to mask short-
lived price extremes while showing swing failures in RSI. The
ability to spot short-term extremes in RSI (and momentum)
is its principal advantage. The stochastic RSI is a more con-
sistent indicator of overbought and oversold conditions sim-
ply because we are measuring its position within the most
recent range. The stochRSI is defined as follows:

stochRSI = (RSI — RSI,)/(RSI, — RSI,). (5.19)

Here RSI,, and RSI, are the highest and lowest values of RSI
over a given look-back period. Whenever RSI makes a new
low, the stochRSI will be at 0. This is an example of a failure
swing in a down move. During an upmove, the RSI will make
new highs (over the calculation period) and the stochRSI will
be near 1.0. Thus, you could use stochRSI both as an over-
bought/oversold oscillator and to follow trends in RSI. Di-
vergences are also evident on the stochRSI plots, which
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means you can combine all the different elements of RSI
analysis into the single stochRSI indicator. _

For symmetry, we use the same number qf days in the look-
back period as those in the RSI calcul:}tmnls, but you can
experiment with different calculation periods if you m§h. For
example, if we calculate a 14-period RSI, then we will find
RSI,, and RSI, over 14 periods. The values of stochRSI vary
between + 1 and 0. When RSI is at its highest value, stochRSI
has a value of + 1. Conversely, when RSI is at its lowest value,
stochRSI is at 0. You can multiply stochRSI by 100 1if you
wish. Again, remember that you have some smoothing built
in to the RSI numbers that varies with the software package.

Case in Point: StochRSI, RSI, and the T-Bond Market

Figure 5.19 shows the September, 1993 T-Bond contract, a
14-day RSI, and a 14-day stochRSI. The SuperCharts graphics
package plots lines at RSI values of 80 and 20 for overbought
and oversold conditions. During the nine and a half months
of trading shown, the RSI never reached an ovemqid or ov-
erbought condition. It did come close to becoming over-
bought a few times. Note that the RSI pattern 1s similar to
the pattern of closing prices, with one notable divergence at
the highs in March, 1993:; Price made a new hlg,h, while R_SI
was virtually flat. Other than that, RSI moved in sync with
rices.
; In the same figure, the 14-day stochRSI showed short-term
and intermediate-term market extremes far better than the
RSI. A stochRSI value of 0 provided excellent entry points
into the uptrend. The divergence between stochRSI and prices
is noteworthy at the peaks in March. During strong, brief
uptrends, stochRSI remained pinned at l.E[, shm?ng the
strength of the move. Note the sell signal in April when
stochRSI first fell away from its highs. Note also the buy
signals in January, February, and April, as the T-Bond market
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FIGURE 5.19 A comparison of the 14-day RSI to the 14-day stochRSI
for the T-Bond 09/93 contract.

corrected or consolidated. These signals are unmistakably ev-
ident in the stochRSI plot, but not as obviously evident in
the RSI plot. Thus, the stochRSI analysis is more useful in
this example.

In Figure 5.20 we show a close-up of the T-Bond September
1993 contract from February through June, 1993. The
stochRSI showed each significant overbought and oversold
condition over this period, flagging a short-term tradeable
move. The divergence in March that we spotted in Figure
5.19 can be seen on an expanded scale here. Buying around
the 0.2 level and selling around the 0.8 level would have been
profitable. It’s important to reenter the market if stochRSI
again rises above 0.80 or falls below 0.20. Say you sold the
bonds when the stochRSI fell below 0.80 in early June; the
uptrend resumed and the stochRSI again moved above 0.80
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FIGURE 5.20 A closer look at the stochRS| for the T-Bond contract.

towards 1.0. It would have been best to reverse the shpn
position to a long trade in keeping with the stochRSI moving
above 0.80.

Case in Point: StochRSI and S&P-500 Index

Figure 5.21 shows the action of the S&P-500 index for ap-
proximately seven months from October, 1992 through April,
1993. The market was trending up to mid-December, and
then entered a broad trading range. The 14-period RSI did
not exceed 80 nor fall below 20 throughout this period. Thus,
it could not be used as an overbought/oversold indicator.
The stochRSI showed each major price extreme, though it
showed choppy action during some periods of the trading
range. A sell signal occurred when the stochRSI was above
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FIGURE 5.21 A comparison of the performance of the RSI and the

stochRSI over a time interval in which the S&P-500 index moved up
and entered a broad trading range.

0.80 and then fell below that level. A buy signal occurred
when this indicator was below 0.20 and then exceeded that
level. Note the reversal condition: If the stochRSI reverses
after crossing above 0.20 or rises after falling below 0.80, then
you should reverse the buy or sell signal. The reversal con-
dition occurs because stochRSI can stay above 0.80 during
uptrends and below 0.20 during downtrends for the duration
of the trend.

Next, we'll look at the S&P-500 index in Figure 5.22 cov-
ering the period November, 1991 through February, 1992,
Note how the 14-day stochRSI in this figure weakened all
through December, 1991 as the index moved up to the 330
area and then entered a tight trading range. The stochRSI
settled at 0 showing a downtrend just before the decline to
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FIGURE 5.22 An illustration of the stochRS! indicator during a trend-
ing period in the S&P-500 index.

the 310 area, and it moved off its bottom two days before the
index itself bottomed. The index and stochRSI rose strongly
in January until the stochRSI was at 1.00, indicating a strong
uptrend. The stochRSI remained above 0.80 for the entire
rise into February, again falling off within a day of the high
for the move. As the index entered a trading range, the
stochRSI fell off again dropping to 0.

The important idea to grasp here is that the stochRSI t:'e]i
when the index entered a trading range. The stochRSI is quick
to react at both bottoms and tops, so you can trade it only
when it is at an extreme, showing a trend. Accordingly, you
can buy when it rises above 0.80 and sell when it falls below
0.20. You can then close your position (or reverse) when the
values fall below 0.80 or rise above 0.20. Or, you can trade
only when the stochRSI falls below 0.50 or rises above 0.50.
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You ‘alsu can use some smoothing to reduce whipsaws, or
require stochRSI to close above or below 0.50 for three days
before putting on positions. This might delay entry, but it
may also reduce whipsaws. In this way, you can adapt this
indicator to your trading style.

Trading Strategies with StochRSI

The versatility of the stochRSI can be further illustrated with
weekly data for Amgen (AMGN). Figure 5.23 shows a 7-week
smthﬁl and a 7-week RSI below recent prices. The stochRSI
again picked off significant highs and lows that the RSI did
not. Note how the fall in stochRSI values was timely indi-
cation of the high in Amgen; the stochRSI fell below .20
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well before the huge sell off. It also picked most of the small
rally that followed. This example also proves the timeliness
and sensitivity of stochRSL You could experiment with dif-
ferent time periods of calculations and action levels, and
hence use stochRSI for long- as well as short-term analysis.

But what about using stochRSI to analyze a very short time
frame? Figure 5.24 illustrates the use of the stochRSI with
hourly data using the September, 1993 T-Bond contract. Here
we smoothed the stochRSI heavily to remove the noise in-
herent in using such a short time frame for analysis. We com-
puted a 20-period RSI and a 20-period stochastic oscillator.
Then, we smoothed the 20-period stochastic with a 10-period
simple moving average and plotted the slow stochRSI over
the hourly price bars shown in this figure.

The momentum rose as prices rose and fell when prices
entered a trading range. You can see that the stochRSI can
fall even when the market is moving sideways. A sideways

7 2093 |

COSBa80000-
BB e

aa
T

B e n g R

s | Jq.mq i 12
et :l,-i.l"'! Pt
i o B

L Mmmmﬂmmﬂumwmmﬂm jaes

FIGURE 5.24 Hourly data for the T-Bond September, 1993 futures
contract is used to illustrate the action of the stochRSl.
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move causes a loss of upward momentum that produces lower
stochRSI values. Dips in the stochRSI correlate well with lows
in the hourly chart. Note the steep decline in stochRSI and
how it flattened out at low values (below 0.2) during the mar-
ket decline.

You could have covered your long when the stochRSI fell
below 0.50 at the 116-0 level, and you had a second chance
to cover at the 116-0 level when a rebound to that level kept
the stochRSI below 0.2. Or, you could have used the bounce
to go short near the 116-0 level. When using the stochRSI
with hourly data, you should use other indicators to confirm
your analysis. For example, you could use a daily bar chart
with a short-term moving average to set the trend.

To show RSI's performance in analyzing hourly data, we
plotted a 20-period RSI for the hourly US 09/93 T-Bond
contract in Figure 5.25. We superimposed a 10-period simple
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moving average on the RSI numbers. The Zt}-pc}'iud RSI
peaked before the actual high, producing a classic divergence
between momentum and prices as they rose to a new high.
The RSI declined slowly as prices fell over the next three
days. The stochRSI also peaked before prices, and showcq
the classic divergence as prices made new highs. However, 1t
declined faster than the RSI itself. i

You can directly compare the 20-period RSI (solid line) to
the smoothed 20-period stochRSI (dotted line) in Figure 5.26.
Note how the stochRSI moves faster than the RSIL. This
makes it valuable for signalling trend changes. For example,
the stochRSI fell below its halfway point of 0.50 while the
RSI was still near 65. The stochRSI also peaked before the
RSI did. It is a more sensitive measure of momentum changes
than the RSL
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FIGURE 5.25 The 20-period RSI for the hourly T-Bond September,
1993 contract,
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FIGURE 5.26 A comparison of the 20-period RSl and the stochRSI
(dotted line) for the hourly September, 1993 T-Bond contract.
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VARIABLE LENGTH DYNAMIC MOMENTUM INDEX

The third indicator in our package of momentum oscillators
1s a variable length RSI, which we’ll show you how to build.
You'll get the most out of this section if you have software
with a “callable” RSI function, that is, a built-in function for
RSI with the number of days as its input. The dynamic mo-
mentum index (DMI) is specifically designed to use a chang-
ing number of days in its calculations; in fact, its length can
give you valuable insight into market action. The variable
length idea overcomes the effects of smoothing to some degree
since smoothing often obscures short-lived market extremes.

In DMI calculations, you use a longer period as volatility
decreases, giving a longer range view when the markets are
trading quietly. Then, you use fewer periods of data when
volatility increases, shortening the horizon for finding over-
bought or oversold regions in active markets. The variable
length distinguishes DMI from CMO and stochRSI. Freed
from the constraint of a fixed number of days, DMI gives you
insight into the dynamics of market behavior, as prices speed
up or slow down. In that sense, extremes in DMI are more
likely to provide successful entries for antitrend trades than
either CMO or stochRSI.

Indexing DMI to Volatility

One approach for indexing DMI to market volatility is to first
calculate the 5-day standard deviation of closing prices. Then,
we take a 10-day moving average of the standard deviations.
We pick the number of days in the equivalent static RSI; in
this case, 14 days. Next, we define the following equations to
calculate the number of days in the variable length DMI:
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Std, = Average,(Std(C,5)),
V, = Std(C,5)/Std,, (5.20)
T, = INT(14/V).

The Std, is a 10-day simple moving average of the Iiaday
standard deviation of the close. The volatility 1_nc[cx Vi. is the
ratio of today’s value of the 5-day standard deviation divided
by its average value over the past 10 days. V, increases with
rising volatility. The T, divides 14 by the volatility index.
The notation INT ensures that we use integer values for the
number of days in DMI calculations.

If the index is greater than 1, then T, is less than 14. Thus,
rising volatility reduces the length of the DML If the index
is less than 1, then T, increases. We also define lower and
upper bounds for the number of days in the calculations.

(Toduax ™ 30 (5.21)
{TD)HIN = 5

We arbitrarily restricted the maximum and minimum num-
ber of days used for DMI calculations to 30 and 5. These
limits fit our trading horizon, but you can use other limits as
you wish. : *

Be aware that the conversion is nonlinear, arising from
the definition of the volatility index itself. The values of the
percentage change in V, will give you a sense of the nonlin-
earity. The conversion is more sensitive when the index is
less than 1 and less sensitive to changes when the index is
greater than 2.

As shown, we built the variable length DMI a!'{:uund the
static RSI length of 14 days. Hence, when the V, is approx-
imately 1, the DMI and RSI will have similar va]ges. {us the
index drops below 1, DMI and RSI values will diverge
quickly. As the index increases above 1, DMI and RSI values
will diverge slowly. Hence, the exact nature of the DMI-RSI
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curves will depend on the volatility in the data over the given

test period. The divergence will increase as volatility in-
creases.

Case in Point: DMI and Dow Jones Industrial Average

Figure 5.27 shows a direct comparison of a 14-period RSI
and DMI for the Dow Jones Industrial Average (DJIA). The
DMI leads RSI into overbought and oversold regions.

We'll use DJIA data from the trading range in early 1991
to show how the length of DMI varies. Figure 5.28 shows the
scaled length of DMI plotted below the DJIA daily close. We
multiplied the days in the DMI by 10 and added to 2550 to
give the scaled values. You can now directly compare the
length of DMI with market action.

Every period of market volatility reduced the length of
DMI. When the market traded quietly, the length of DMI
increased. Note the short length used for DMI calculations
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FIGURE 5.27 A comparison of unsmoothed RSI and the DMI for the
Dow Jones Industrial Average data.
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FIGURE 5.28 The Dow |ones Industrial Average and the effective
length of the DML

in early March, late March, mid-April, late May, and mid-
June. In each instance, the market was making quick moves.

This example makes it clear that you can use the DMI to
identify overbought or oversold conditions. DMI usually
leads RSI into the extreme regions by one or morc days (see
Figure 5.27), and this lead time can prove yaluablv: to many
you. Because DMI length is more closely tied to market dy-
namics. the extremes that DMI shows are more likely to lead
to profitable antitrend trades than the extremes shown by
stochRSL. In other words, DMI is more selective about show-
ing extremes. You can also use DMI to develop flexible pa-
rameter trading models.

Case in Point: DMI and the S&P-500 Index

Figure 5.29 compares a 14-day RSI to a 14-day DMI for the
S&P-500 index. You can see that the RSI was more or less
flat over the test period, moving in a narrow range. The DMI,
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ues for the effective length imply periods of low volatility.
You can see from Figure 5.30 that quick moves in the market
reduced the effective length of DMI calculations,
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Trading Strategies with DMI

There are a myriad of possible trading strategies that you can
use with DML. In this section, we give brief summaries of the
situations that lend themselves to trading with DMI.

Let’s say trendiness indicators such as r? and absCMO do
not show any trends, implying that an antitrend strategy has
the greater chance of success. You would use an overbought
condition to go short and an oversold condition to go long.
For example, when the DMI signals an overbought condition
today, you could go short tomorrow a bit below the low of
today. The reverse is true for a long position. You could use
a tight stop above the highest high of the last five days for
short trades. For long trades you could place a stop below the
lowest low of the last § days.

In contrast, if the market is trending, as measured by the
ADX or linear regression, you could use DMI as the entry
point for trades in the direction of the trend. For example, if
the market were trending higher, you would wait for an ov-
ersold signal from the DMI. You would then assume that this
was a minor correction within an uptrend and, thus, a low
risk-buying opportunity. The opposite is true in a downtrend.
You would sell after an overbought condition within a down-
trend. For example, you could sell below the lowest low of
the last three days with a stop at the highest high of the last
three days. A cautionary note: You should adequately test
both strategies and be comfortable with the odds of success.

In a market trending higher or lower, many traders use
DMI as an exit tool by exiting on an overbought condition.
Note that the market does not have to reverse direction au-
tomatically simply because it is overbought or oversold. An
extreme price condition often shows that the market has high
momentum in that direction. Thus, an overbought market
could go higher and an oversold market could go lower.

Finally, remember that the main advantage of using DMI
is that you do not have to specify the number of days in the
calculations. DMI will adjust the number of days based on
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market volatility. The construction of your volatility index
determines the sensitivity of DML

SUMMARY

Our new momentum oscillators make up a group of pnwarf_t;l
tools to analyze momentum. The Char}dc momentum nsm;
lator (CMO) is a pure momentum oscillator _1l:|at sh_%ws ne
momentum change on a bounded scale. Its critical difference
from the RSI is that it does not use built-in smoothing in 118
calculations. The CMO can be used to find market extr-::misé
often showing extremes that the RSI does not. It can a{so :
used to trade momentum changes using the zero-crossing o
mi’:;;dé:?'nlggmbinc CMO values from fiiffqrenl time mtervaicsl.
to find a composite CMO. The combination can be ::rq?}e ;
by simple averaging or weighted by volatility. This w.:lzu ati :11:
based composite CMO offers a sensitive view of mu S-m e
val momentum changes. You can also filter fthc CMO to re-
duce noise in the data and locate truly 51gn1:ﬁcant price ex-
tremes. Thus, the CMO is a powerful and flexible momentum
illator.
DSF#IE stochastic RSI indicates where the current RSI values
lies within its recent range. It can be used bqth as anfq;rcr-
bought or oversold indicator, as well as an mc?*.cator of failure
swings in the RSIL. It can, therefore, rmmbme the two iap—
proaches to analysis of momentum using RSI. In particular,
it is an excellent short-term oscillator, often showing extremes
1 does not.
thalt.al:;;?y, the Dynamic Momentum Index lets us calcula_ne R‘Si{
without specifying the number of days in the calculations. b
adjusts its length based on market volatility. This helpg ;J}retr
come a key limitation of RSL. The DMI often leads RSI 1n 10
overbought or oversold regions by several days. Such early
warnings could prove extremely useful to you.
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Market Thrust and
Thrust Oscillator

This chapter introduces powerful new indicators that com-
bine items of data unique to the stock market and unavailable
for the futures markets. These four data items are the number
of advancing (Al) and declining issues (DI) and advancing
(AV) and declining volume (DV). The Al and DI count issues
without regard to the extent of price change or the market
capitalization.

Market analysts usually look at these data in a variety of
ways. On days when the market is up strongly, Al > DI by
more than 1000, and AV = DV by a factor of 3:1 or more.
Thus, the advancing volume could easily be four times (or
more) than the declining volume. Similarly, there is general
agreement that, on days when the market is very weak, Al
< DI by several hundred issues, and DV > AV by a ratio of
3:1 or more.

On days when the markets move decisively in either di-
rection, we see a pattern in which Al > DI, AV = DV or Al
< DI, AV < DV. There also can be other combinations of
these variables, which produce ambiguous cases because it’s
common to analyze the advancing and declining 1ssues as one
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block, and the up and down volume as another block. These
blocks, thcn_: do not always move together because of the
randomness in trading.

‘The popular Arms index devised by Richard Arms com-
hn_':es the t\fﬂlblncks of data into a single indicator. He devised
tl;:s lrad?f s hl_nde:c, (commonly called TRIN) to show when
abnormally high volume was going into advancing o in-
ing stocks. It 1s defined as g

(AI/DI)  (DV/DI)

Arms Index = —
(AV/DV)  (AV/AI)

(6.1)

where Al = # Advancing issues, AV = Advancing Volume
DI = # Declining issues and DV = Declining volume. ‘

The Arms Index is the ratio of the average volume in de-
clining issues 1o the average volume in advancing issues; it
measures relative volume flows. A reading of 1.00 is neut:ial'
a value greater than 1.0 indicates more volume in declininé
1ssues, Whllf.: a value below 1.0 shows more advancing vol-
ume. The dlrr:ctmn and speed of the changing index values
;: Sg]i}en more important than the absolute value of the index

On a day when the market is weak, the Arms index is
greater than 1.0 since there is more volume in declining issues.
When the market is up strongly, the index is less than 1.0
Note that the scales for up days and down days are not the
same. This occurs because the Arms index is bounded be-
tween 0 and | for up days, but unbounded beyond 1 on weak
days. For example, readings greater than 4.0 have been re-
mrdgd many times. This makes it difficult to use TRIN with
moving averages. We'll rearrange the terms in the Arm’s Index
one more time to clarify this idea:

(A/DI) _ (Al * DV)

Arms Index = =
(AV/DV) (DI * AV)

(6.2)

+ ng—
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Because the index multiplies Al by DV, and DI by AV, 1t can
produce unusual effects in “mixed” markets, that is, when Al
~ DI but AV < DV, or Al < DI but AV > DV. It is intuitively
contradictory to have the index driven by the product of
AI*DV (and DI*AV) rather than AI*AV (and DI*DV). When
we have “one-sided” markets, we expect greater volume, or
more stocks, or both moving in that direction (up or down).

The primary application of TRIN is to detect overbought
or oversold conditions in the market. Since the daily data
tend 1o be noisy and apparently trendless, the daily TRIN is
usually smoothed with a 10-day simple moving average
(SMA) to isolate the underlying trend. When the 10-day SMA
of TRIN rises above 1.20, the market is thought to be ov-
ersold. The market is thought to be overbought if the 10-day
SMA of the TRIN falls below 0.80. The market is expected
to trend higher after an oversold TRIN condition, and trend
lower after an overbought TRIN reading. The 10-day SMA
is considered an intermediate-term indicator.

There are three difficulties with using TRIN:

1. The ratios used in TRIN often obscure market action.
This is particularly true when we have “mixed” market
action.

2. The very process of smoothing TRIN with moving av-
erages distorts the picture of relative volume flows.

3. The TRIN has a bounded scale for up-side activity, but
an unbounded scale for down-side activity.

We developed our market thrust indicators to overcome these
weaknesses. You'll see these features more clearly in the fol-
lowing discussion on market thrust and the thrust oscillator.

MARKET THRUST AND THRUST OSCILLATOR

A more consistent approach to analyzing Al, DI, AV, and DV
data is to look at the product of the number of shares ad-
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vancing or declining and the volume going into those shares
that is, using the products AT*AV and DI*DV. The thrust, or
power of the move, is measured by the number of stocks and
the volume going into those stocks.

] For example, if 5 stocks advanced on 100 shares, the thrust
1s 500; next, if 7 stocks advanced on 90 shares, the thrust is
630. Thus, we would say there was greater market thrust the
second day. This definition is intuitively more satisfying be-
cause “one-sided” action means greater volume, or more
stocks, or both, moving in that direction. If we had used
average volume, on the first day it was 100/5 = 20 versus
90/7 = ]_3.1 Using ratios, as in TRIN, we would say there was
more activity on the first day. This small example illustrates
the difference between TRIN and market thrust (MT). We
define the market thrust MT as:

MT = (AI*AV — DI*DV)/1,000,000. (6.3)

We divide the thrust by 1,000,000 to give reasonably small
numbers for convenience and simplicity. You do not have to
divide by I,DE}G,U_'DU at all; you could choose any other scaling
constant. The daily number may be used to spot large moves
in one direction. The thrust is cumulated to identify under-
lying trends, and these can be smoothed or summed for trad-
ing purposes. Thus, you can have a cumulative MT-line,
which is a volumetric advance-decline line;

MT-line o, = MT + MT-line,..., (6.4)

We can define a thrust oscillator (TO) to compare relative
volume flows:

AI*AV — DI*DV
I: 328 100

10 =
(AI*AV + DI*DV) (6.5)

The multiplication by 100 is optional, so that TO varies be-
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tween +1 and —1 or +100 and —100. There is important
difference between MT and TO: TO values are always be-
tween +1 and —1 (or +100 and —100) but MT values are
unbounded.

The thrust oscillator definition has many advantages. The
biggest advantage is that it has the same scale for up and
down days. The range of values is bounded between the same
numbers on either side. This is in contrast to TRIN, which
is bounded for up days but unbounded for down days.

The second advantage of TO, is that it depicts upthrust
(AT*AV) and downdraft (DI*DV), so that a strong up day or
strong down day is identified consistently. TRIN, as shown
in Table 6.1, sometimes obscures a strong one-sided up or
down action. A third advantage of TO over TRIN is that it
shows the net balance between bullish and bearish activity
on a given day. Lastly, it presents consistent information; TO

TABLE 6.1 Simulated market data comparing TRIN, MT and TO
Day Al AV Dl DV TRIN MT TO

1000 1,000,000 100 100,000 1.0 990 098
100 100,000 1000 1,000,000 1.0 —99%0 —0.98
1000 1,000,000 100 200,000 2.0 980 096
100 200,000 1000 1,000,000 050 -—980 —0.96
800 800,000 400 400,000 1.0 480 0.60
BO0 600,000 600 600,000 1.0 0 0.0
800 700,000 400 500,000 1.40 360 047
80O 900,000 400 300,000  0.67 600 071
600 700,000 600 500,000 0.71 120 0.7
10 700 600,000 500 600,000 1.40 120 0.7
L 600 500,000 600 700,000 140 —120 —0.17
12 700 500,000 500 700,000 1.96 0 0
13 500 600,000 700 600,000 071 =120 —0.17
14 500 700,000 700 500,000 0.52 0 0
15 500 400,000 700 800,000 143 -—360 —0.47
16 400 500,000 800 700,000 070 —360 —047
17 400 400,000 800 800,000 1.00 —480 —0.60

Wt =N b b =
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provides normalized volume flows and can be used as an
overbought/oversold indicator.

Variations of MT and TO

Cnnsidcr the special case when there are unit volume flows
into advancing and declining issues, where AV=DV = 1_In
this case, the AV (or D:V} term merely acts as a constant
multlgller, and the MT-line simply collapses to the usual cu-
mulative Advance-Decline (A-D) line, since;

MT = (AI — DI) (AV=DV = 1),
MT-line,.i,, = (AI — DI) + MT-line, .. (6.8

Therefore, we can expect a broad similarity between the cu-
mulau\._fe MTTline and the A-D line. The two often diverge
at turning pmnts‘whcn volume rotates predominantly into
advancing or declining issues. Therefore, the MT-line is more
useful an the A-D line at turning points,

Next, consider the special case when AV =DV, which con-
verts the TO into a variant of the advance-decline ratio since:

TO = (AI-DI)/(AI+DI) (if AV=DV), (6.7)

If AV=DV, then ‘TO becomes the net advancing or declining
stocks as a fraction of total stocks traded. TO may also be

considered a variant of a volume oscillator because if A=
DI, then:

TO = (AV—-DV)/(AV+DV) (if Al=DI). (6.8)

This makes TD an effective net volume oscillator; it works
as a combination .Gf an 1ssues oscillator and a volume oscil-
lator at the same time. A plot of TO looks similar to a volume
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oscillator plot or an issues oscillator plot, which is an unusual
but useful feature.

Our market thrust idea captures most of the variations
missed by TRIN. The product of AI*AV and DI*DV shows
the amount of up or down thrust. We can sort out the different
combinations of AL, DI and AV, DV more accurately by using
market thrust than with TRIN. We'll compare and contrast
TO and TRIN in the next section.

Case in Point: Comparing MT, TO, and TRIN

We developed fictitious data to illustrate each of the different
combinations of AL, DI, AV, and DV that could occur in actual
trading. The fictitious data merely facilitate our discussion of
different market conditions using similar numbers for each
occurrence. Later, we’ll use real data to make our case.

In Table 6.1, day 1 is strong up and day 2 is strong down;
however, TRIN shows they are neutral. In contrast, MT
shows the exceptional strength and weakness of each day, and
TO is at positive and negative extremes each day. Remember
that the unbounded MT could exceed the +990 or —990
values recorded here, but TO will remain between +1 and
-1,

Day 3 is also a strong up day, but has somewhat greater
down volume than day 1. TRIN flags it as a bearish day since
the average volume in declining stocks is greater than the
average volume in advancing stocks. The volume disparity
occurred even though advances led declines by 900 stocks.
Note, however, that the thrust value of 980 shows day 3 was
almost as strong as day 1. Thus, MT was more consistent
with its values on days 1 through 3 than TRIN.

Day 4 is a reversal of day 3, with 900 more declines and
volume predominantly in declining shares. Hence, it was a
bearish day. Nevertheless, TRIN calls this an overbought day
with bullish demand, because average volume in advancing
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shares was greater. Note how Thrust reads -980, and TO -
0.96, capturing the bearish mood of the day. Day 5 is neutral
says TRIN; MT says it is moderately strong on the upside.
This shows that TRIN does not consistently show bearish or
bullish market activity.

TRIN correctly calls day 8 a bullish day, as do MT and
TO, but calls day 9 more bullish than day 8. Thrust correctly
calls day 9 mildly bullish, because up volume exceeded down
volume. Here an equal number of stocks advanced and de-
clined. TRIN is bearish on day 10, while Thrust is unchanged
from day 9, correctly calling the mildly bullish day.

Day 11 provides a striking contrast between TRIN and MT
and TO. TRIN calls it strongly bearish; MT and TO call it a
standoff. It is the same story for day 14: TRIN says great
bullish demand, Thrust is dead neutral. Here the divergent
internal dynamics of TRIN give conflicting values.

Relative volume flows, defined as DI/DV and AI/AV, sim-
ply do not consistently show if the market action was evenly
split or one-sided among the four variables. In contrast, be-
cause of their definitions, both MT and TO clearly show when
the action was evenly split or one-sided among these varia-
bles, and provide a more consistent picture of market action
than TRIN.

In essence, using the product of AI*AV and DI*DV elim-
inates the confusion that results from taking the DV/DI and
AV/AI ratios found in TRIN. What's more, we can easily use
moving averages to smooth MT and TO in order to reduce
noise and see the underlying changes more accurately.

Case in Point: Thrust Oscillator
and the Crash of 1987

Now we'll look at real market data using the thrust oscillator.
TO 1s bounded between +1 and —1 (or +100 and — 100),
having the same scale for up and down days. Conversely,
TRIN is unbounded on down days.
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Figure 6.1 shows the Dow Jones Industrial Average (DJIA)
fmmglunf:, 1987 through November, 1988 and a 10-day SMA
of TRIN. This period covers a new record high and the market
collapse of October, 1987, including the sideways action that
followed. The values of smoothed TRIN rose to nearly 2.50
during the collapse. It is difficult to see any other notable
overbought or oversold conditions using TRIN.

Figure 6.2 shows the same market pgnod and a plot of the
21 day SMA of TO. You can see immediately that _TD dropped
to just under —0.30 in October, 1987. The previous peak in
TO occurred above (.30 in June, followed by successwe[y
lower peaks in August (at the top) and aarlyt ﬂc’fnber. This
was clear evidence that the market was losing its upward
thrust as it surged to new highs in August and tried a weak
rally in late September. The market again reached overbought
readings in January, 1988 and March, 1988, followed by small

corrections.
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FIGURE 6.1 A 10-day simple moving average of the Arms index and
the Dow Jones Industrial Average in 1987-88.
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FIGURE 6.2 The 21-day simple moving average of the thrust oscil-
lator for the same period as in Figure 6.1,

These two figures show that TO handled the huge volume
flows of the crash just as easily as the quiet period that pre-
ceded and followed the crash. It provided consistent indi-
catén;:)s of overbought (0.2 to 0.3) and oversold areas (—0.2
to 0.3).

Figure 6.2 also shows that long-term market bottoms occur
when the 21-day SMA of the TO falls to, or below, the —0.3
area. Intermediate bottoms seem to occur when the 21-day
SMA falls to the —0.20 area, with intermediate term tops
occurring in the 0.2-0.30 area. Minor tops and bottoms often
occur with 21-day TO at 0.1 or —0.1.

Case in Point: TO and DJIA in 1990-91

The market had another October massacre in 1990 and
moved up into a trading range in 1991. Figure 6.3 shows the
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FIGURE 6.3 The DJIA and the 21-day smoothed thrust oscillator at
the market bottom in 1990,

market bottom in October-November, 1990 using the 21-day
simple moving average of TO and TRIN. Here again, the
smoothed TO made two trips below the —0.30 in September
and October, 1990. The smoothed TO slipped under its own
13-day exponential average in December, tipping off the brief
correction into mid-January. The smoothed TO values were
greater than 0.20 during intermediate bottoms.

Figure 6.4 shows the same period with a 21-day smoothed
TRIN. It went higher until peaking above 1.2 in October,
then fell steadily into late-December. The 21-day smoothed
TRIN did not warn of the correction until the end of Decem-
ber. It was more than 10 days slower than the smoothed TO
in giving this signal.

In Figure 6.5 you can see the price progress into 1991 off
the October, 1990 lows. The market stayed in a trading range
for most of the year. Note how the 21-day smoothed TO gave
consistent oversold signals near the —0.20 level. The one in
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FIGURE 6.4 The 21-day smoothed Arms index for the same period
peaked at 1.20 at the market bottom in 1990.
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FIGURE 6.5 The DJIA and the 21-day smoothed thrust oscillator with
the market in a narrow range.
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December was particularly timely. Note also the sirong mar-
ket thrust in January-February, 1990 that took the 21-day
smoothed TO to the 0.50 area. Such market thrusts often
signal higher prices 12 months into the future.

In Figure 6.6, we compare the 21-day smoothed TO (lower
curve) to the 21-day smoothed TRIN (upper curve). Notice
that TO and TRIN mirror one another. The smoothed TRIN
showed oversold conditions near values 1.1; TO and TRIN,
however, do not peak at the same values, which 1s what we
expect in a trading range. For example, smoothed TRIN
dropped to the 0.70 area in both February and August. How-
ever, TO was at 0.50 in February, and only 0.20 in August.
Thus, the thrust was much stronger in February than in Au-
gust.

Similarly, the smoothed TRIN rose above 1.1 on seven
occasions, whereas the TO approached its level of —0.20 level

ipEEEE  JAS FEN  AAR LLL] LLE Jun dui mud #EF  BLT HOY DEC 1AR

FIGURE 6.6 A comparison of the 21-day smoothed thrust oscillator
and Arms index (upper graph) for the 1991 period shown in Figure
6.5.
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just three times during the year. For example, the May peak
in smoothed TRIN dropped the TO to just the —0.1 level.
Finally, the smoothed TRIN stayed flat in early December,
but the TO moved up sooner off its bottom.

In short, this comparison in trending and flat markets
§hows that the TO is a better oscillator than TRIN because
its signals are more consistent and timely,

Trading Strategies with TO

To see an example of short term trading using TO, look at
Figure 6.7. Here you can see a 5-day simple moving average
of the TO (upper graph) and the S&P-500 index closes for
the first ha}f of 1993. To generate trading signals, we have
also superimposed a 5-day exponential moving average
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FIGUI!'.E 6.7 . A $-day smoothed thrust oscillator for short-term trading
combined with its a 5-day exponential moving average.
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(EMA) on the 5-day SMA of TO. A buy signal occurs when
the 5-day SMA first turns up after a downswing, or crosses
above its own 5-day EMA. A sell signal occurs when the SMA
crosses under its trailing EMA. These are short-term buy and
sell signals because they last only a few days at a time. The
plot suggests that such a strategy would have been profitable.

TO can also be useful in providing long-term buy signals.
Assuming we could replicate the Dow Jones Industrial Av-
erage (through a suitable mutual fund), the gains and losses
would be similar to those in Table 6.2 of DJIA signals using
TO. These calculations provide a potentially useful long-term
indicator. This table shows that there has not been a signif-
icant correction in the stock market through mid-1993 after
the bottom in August-October, 1990.

To create the long term indicator tested in Table 6.2, we
first calculated TO and then plotted a 21-day simple moving
average of the TO, adding a second 13-day exponential mov-
ing average of this SMA. A buy signal occurs when the 21-
day SMA of TO goes below —0.3 then crosses above its own
13-day EMA. We enter the market on the close the next day.

Though TO does a good job of showing long-term bottom,
long-term tops are harder to find using an SMA. Market tops
seem 1o occur in response to external factors, and those oc-

Table 6.2 DJIA Buy Signals from TO (Rounded)

Date Buy 3 MOS% 6 MOS% 12 MOS5% 24 MO5%
03-Apr-80 784.00 13.27 21.17 28.44 6.89
28-5ep-81 842.00 333 —2:26 9.14 48.81
23-Jun-82 813.00 13.78 28.54 48.71 39N
24-Feb-84 1165.00 —5.32 6.09 9.61 45.75
05-Nov-87 1985.00 —3.78 1.76 8.06 30.83
08-Feb-90 2644.00 3.37 3.40 7.03 22.73

27-Aug-90 2611.00 —2.60 10.65 15.89 24.63
18-Oct-90 2452.00 7.91 22.31 25.49 30.02

Average 3.74 11.46 19.05 31.10




158 Market Thrust and Thrust Oscillator

RYTR L w-x 3

a.3000 =
& B0 -
5. 1000 =
LI LY "II\
-8, 108
=@ yoar

=& . p0d

. wog e
EEETR LA T TR

OG0 . 0=

LRGS0 i s
‘e FEF ODCT MO DEC &M FER MAR APR mAY TUR FUL AUE SEF BT ROV OEC S8R FEN

FIGURE 6.8 A 50-day smoothed TO and its 50-day simple moving
average (upper graph) at the market top of 1987, The lower graph
shows the 30-day RSI and the DJIA.

curring since 1980 did so with an overbought condition fol-
lowed by a drop in the 50-day smoothed TO below its own
50-day simple moving average. This means that downside
thrust increased after the top and led to an intermediate-to-
long term bottom with the 30-day TO average dropping to
the —0.2 to —0.3 area. In Figure 6.8, you can see the market
top in 1987. In particular, note how the market was over-
bought (30-day RSI over 0.70) and the 50-day smoothed TO
(upper graph) fell below its 50-day moving average. This short
position began in late August, well before the major selling
episodes. The graph also shows that this approach is not per-
fect and should be used with caution.
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SUMMARY

We hope you can see from the previous discussion that market
thrust is a powerful new way to analyze stock market action.
The thrust oscillator TO provides more consistent readings
than TRIN and can be smoothed with averages without dis-
tortion. The TO combines an advance/decline oscillator with
a volume oscillator to provide a uniquely sensitive market
indicator.
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Controlling Risk:
The Key to Profitability

Risk is inherent while trading in a dynamic, ever changing
environment. And though there are many factors to risk, the
result is always the same: unexpected losses to your trading
account. This chapter will focus on some exciting new ways
to control risk.

The main purpose for risk control is the use of leverage in
trading futures, as leverage magnifies the adverse impact of
market changes. Volatility is another reason to try to control
risk: Markets now tend to make large moves very quickly,
requiring even greater vigilance on your part. Of course, an
obvious reason to control risks is to meet your profit objec-
tives and margin requirements.

THE MENTAL STRESS OF TRADING

Still another, albeit implicit, reason for risk control is to fight
the mental stress of trading. A series of big losses is enough
to shake the confidence of most traders. The mathematics of

losing is against you, too. For example, to recover from a 50
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percent loss of initial capital, you need a 100 percent gain just
to restore all your initial capital. Human psychology is such
that winning is exhilarating, and losing is depressing. Even
though, often, there are a few external reasons for both success
and failure, they are hard to see regardless of whether we are
winning or losing.

The trader also must bear the burden of working in a com-
petitive, rapidly changing, and hostile environment in which
many variables beyond your control can affect performance.
The trader must also deal with the problem of information
overload: A torrent of incomplete information vying for at-
tention. Contrast this scenario to the slow moving, collegial
world of an engineer designing a new product that will not
go to market for another nine months. The engineer’s world
is usually well structured, with well defined goals and limited
information sources. Couple that with the fact that the en-
gineer is usually working within a team, which diffuses direct
responsibility and, consequently, diffuses both blame and
credit. The engineer’s team also provides emotional support
and serves as a network of resources. The trader, on the other
hand, 1s flying solo: It’s your trade, win or lose. The trader’s
peer group, on the other hand, is the competitor, which makes
making trading a high-speed dogfight.

Within the trader’s uncertain world, there is also the curse
of hindsight. It is possible to look back upon yesterday or the
day before and determine in an instant what should have
been done. The same decisions, however, are more difficult
to make in real time since you can’t ever know for certain
what the markets are going to do. Thus, trading demands
intense concentration, which only heightens the emotional
responses to winning and losing.

Another common cause of trading stress is what we call
trend persistence, akin to persistence of vision. You can use
the statistical test of runs to show that successive trades are
independent events. However, as you trade in real time, your
mind imposes trend persistence. It is easy to convince yourself
that winning or losing streaks will persist, which causes mood
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swings between euphoria and depression or overconfidence
and no confidence. Overconfidence can get you into bad
trades, just as lack of confidence may keep you out of good
ones.

There are no simple solutions for combatting any of these
mental stresses, but a zealous approach to risk control is a
large part of staying sane while you are in the game.

One way to sleep better at night is to minimize your the-
oretical risk of ruin, as discussed by Nauzer J. Balsara. Your
trading success depends on the percentage of capital risked,
the probability of success, the payoff ratio, and ultimately, on
controlling risk.

ESTIMATING RISK ON NEW POSITIONS

The best place to begin risk control is to define the initial nsk
on every new position. You should have a clear idea of how
much money you are willing to lose in each situation. Se-
lecting this initial risk number should be your first step.

A good first estimate is the amount of the initial margin
required to open the position. These margins change often,
and vour broker may require an amount greater than the
exchange minimum margins. These margins are a measure
of expected volatility, with the more volatile contracts usually
requiring a larger margin. We recommend that your initial
risk not exceed the required initial margin. A good choice is
between 50 percent to 70 percent of initial margin.

Another way to select the initial risk number is as x percent
of your current or initial account equity. We recommend using
a number between 1-2.5 percent of the account. For example,
if your initial equity is $150,000, you could use $1,500 as
your initial risk.

A third way to select the initial risk is from the historical
testing of your model. John Sweeney, the technical editor of
Stocks & Commodities magazine suggests an approach called
Maximum Adverse Excursion or MAE. He plots the worst
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loss or maximum adverse excursion for winning trades. In
most useful systems, winning trades do not have MAE greater
than an amount such as $1,000-$1,250 per contract. You
should place your stop just beyond the worst loss shown by
a majority of winning trades. If this dollar amount exceeds
2.5 percent of vou equity, then set the stop at 2.5 percent.
Once you pick a number, you should place a stop loss order
with your broker to close out the new position. It is essential
that you maintain the loss control discipline by placing an
order every day or one that is good for longer than a day.
Your stop will get you out if the market moves against you.

Maximum Favorable Excursion

Sometimes you will see trades that start off profitably, but
then quickly develop into losing positions. We call the mea-
sure of the best profit of an eventually losing trade the Max-
imum Favorable Excursion (MFE), the opposite of the MAE.
If you analyze your winning and losing trades, you will find
that the losing trades often showed a small profit during the
course of the trade. The market then reversed and the trade
ended at a loss. Similarly, winning trades usually went beyond
the “small™ profit and stayed there.

To get a better idea of how MAE and MFE work, look at
data in Figure 7.1. This figure shows the MAE for profitable
trades using a model for the British Pound. You'll see the
result for 38 trades, of which 28 (74 percent) had a loss of
less than $750; almost 90 percent of the trades had a worst
loss of less than $1,000. Therefore, an initial money man-
agement stop of $1,050 would allow most profitable trades
to continue. In addition, you must decide if this $1,050 limit
also meets your risk exposure criterion: For example, you
would like $1,000 to be less than, say, 2.5 percent of your
equity.

To illustrate MFE, we show an analysis of losing trades for
the same model in Figure 7.2, Out of 104 losing trades shown,
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FIGURE 7.1 Maximum Adverse Excursion for a system that trades
British Pound futures contract,

67 (64 percent) showed a maximum profit of less than $1,000.
As many as 87 percent of the trades showed a maximum profit
of less then $2,000. We surmise then that there is sufficient
volatility in this market to stop us out even after a good profit.
Thus, during trading, you must manage your Stops aggres-
sively when the profit is less than $2,000. You must try to
avoid quick reversals that will stop you out at a loss. After
the profit exceeds $2,000, the trade is likely to mature into a
profitable one. Then you can move the stops to the break-
even point, and perhaps even loosen them a bit to prevent
being stopped out by random fluctuations.

In short, MFE will help you manage trailing stops during
the initial portion of the trade, when you are most likely to
be stopped out.

Trailing Stops for Open Trades

Trailing stops can be used to protect open positions with a
significant profit. The stop will get you out should the market
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FIGURE 7.2 Maximum favorable excursion for a system that trades
the British Pound futures contract,

make a sudden move against your position. The exact loca-
tion of a stop is often critical to the outcome of the trade.
Because of this, we’ll discuss many different ways to set stops
that you’ll find useful at one point or another.

One of several methods for setting trailing stops is to change
the stop just once a week. Say you use the Wednesday close
to calculate the profit over the past week. You can then ad-
vance the stop x percent of the weekly profit, say 40 percent.
This mechanical stop will advance when you have a profit,
but will not step back when you have a weekly loss.

Another simple approach is to use a fixed dollar trailing
stop. For instance, you could use a $1,500 trailing stop, meas-
uring the amount from the highest high or lowest low during
the trade. The exact dollar amount could be an arbitrary
amount from $500 to $5,000 based on your trading style.

One classic method is to set the stop just below a swing
low or high. A look at the price chart will show the most
recent significant high or low. Though such a stop can be just
beyond the recent high or low, be aware that such stops can
be gunned by floor brokers.
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You can set unique, difficult-to-gun stops, using VIDYA, as
shown in Figure 7.3. Remember, VIDYA is a moving average
that adapts to market volatility, which we discussed in Chap-
ter 3. Since the moving average is based on closing prices, it
does not account for the position of the most recent highest
high or lowest low relative to today’s close. Therefore, VIDYA
stops are relatively “loose,” and best used for long-term trades
on a closing basis. Further, such stops may not protect open
trade equity in volatile markets as effectively as the volatility-
based stop discussed below.

Volatility-Based Trailing Stops

Volatility stops are another approach to setting smart stops
that are not easily gunned. This approach is particularly useful
for intermediate-term trades to prevent being shaken out by
market turbulence. These stops are derived from the most
recent highest high or lowest low, and they move farther away
(loosen) from these extreme prices when volatility increases.
The loosening of the stop, which prevents premature shak-
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eout, also means that you must give up a sizeable chunk of
your profit if the stop is hit. Our solution is to modify this
approach in such a way that the stop can only advance with
prices, not retreat. This will lock in a greater portion of po-
tential profits, but still allow the market room to wiggle.

We begin by calculating a 10-day simple moving average
of the average true range (ATR). This function is available in
most technical analysis software, If it is not available, you
can use the absolute daily closing changes over the last 10
days and average them instead. We'll call this quantity ATR .
For long trades, subtract the amount (3*ATR ;) from the high-
est high over the last 10 days. We'll call this quantity our
preliminary long stop. Finally, use the highest value of the
preliminary stop over the last 20 days as the actual stop for
long trades.

For short trades, add the amount (3*ATR,,) to the lowest
low of the last 10 days, calling this quantity our preliminary
short stop. Finally, use the lowest value of the preliminary
short stop over the last 20 days as the actual stop for short
trades.

You can experiment with the ATR,, multiplier to get a
looser (4*ATR ) or tighter (2*ATR,,) stop. Or, you can use
a different time period to calculate the average of the ATR,
or to calculate the highest (lowest) value of the preliminary
stops.

Figure 7.4 shows a tight (1.5*ATR,,) and a loose
(3.5*ATR,,) volatility stop for a long trade in the September,
1993 Japanese Yen contract. Note how the stops flattened out
during volatile, sideways periods while advancing with rising
prices. There are two ways to use these stops. As an inter-
mediate-term trader, you could use the looser stop as the
trailing stop. If this stop were hit intraday, you would use the
tighter stop for reentering long trades. For instance, if you
were stopped out in early May when prices touched the loose
stop, you would have gone long when prices closed above the
tighter stop. This would have provided an excellent reentry
point.
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FIGURE 7.4 A volatility-based stop used with the Japanese Yen fu-
tures contract.

As a short-term trader, you would use the tighter stop on
either an intraday or closing basis. Notice how the prices
stayed above the tighter stop during strong up swings. As
expected, the tighter stop would have exited the position
sooner than the looser stop near the June highs. However,
the tighter stops would have produced whipsaw trades during
the price consolidation in April and May. Hence, your trading
style would determine your choice of stops.

DEVELOPING A TRADE TEMPLATE

One of the toughest problems in managing the open trade is
deciding when to take profits. Usually, there is no simple
answer since you can encounter so many different market
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conditions. We suggest that you use the historical trading per-
formance of your system to plot a template for assessing
trades.

You can plot the day-by-day evolution of each trade from
your system by plotting the best and worst equity of each day
on separate charts. If your system has provided more than
30 trades, vou can develop a fairly representative trade profile.
First, you would average the best equity of each trade on the
first day of the trade to get a single number for day 1. Then
you would do so for day 2 and so on. (There may be fewer
trades open as the number of days increases.) Then you would
average the equity across only open trades.

Your plot should be similar to the one shown in Figure 7.5,
which is from a system for trading 10-year Treasury notes.
The middle line shows the best equity for the average trade,
which peaks nine trading days into its existence at about
$1,500. We also plotted the lines one standard deviation (+ 1
sigma and — | sigma) away on either side of the average.
These plots should account for about 67 percent of the trades
from this model. The upper line shows that the more prof-
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FIGURE 7.5 A typical trade template for a system trading the 10-year
Treasury Note contract.
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itable trades peak 9-10 days from inception at an equity of
$2,500. If the trade is moving slowly but is profitable, the
lower line suggests it would peak at about 11 days with a
profit barely above $500.

This plot now serves as a template suggesting how the trade
may evolve in time and price. Using Figure 7.5, let’s assume
the market is strong and you had a $4,000 profit afier just
three days in the trade. We would urge you to take your profits,
or at least, tighten your trailing stop since the template sug-
gests the trade is ahead of itself. In contrast, if you had a
$1,000 loss on day 4, we would suggest closing the trade since
it seems unlikely to succeed.

We show the evolution of two trades in Figure 7.6 in which
there is one big winner and an average trade. Note how the
big winner’s equity peaked at nine days as expected. The other
trade peaked at 11 days. By showing the potential evolution
of trades in price and time, a template gives you an estimate
of the probable course of a trade. Actual trades may develop
faster or slower, and could last longer. You can conclude from
this that it’s also important to check your reentry rules after
exiting a trade using the template.

Just as the trade template is an anticipatory technique, you
can use price projection methods to develop different scen-
arios for trade planning.

4000 -
g;?; ~ Big winner — / 3 rwm

1 2 3 4 5 6 7 & 8 10 11 12 13
Days in trade

FIGURE 7.6 Two actual trades overlaid on the typical trade template
for the 10-year Treasury Note contract.
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ANTICIPATING PRICES FOR A RISK CONTROL PLAN

Thus far in this chapter we used passive risk control strategies,
such as setting an initial risk or using different trailing stops.
Implicitly, we assumed little about the next day’s possible
range of prices. The trade template anticipates prices in a
general way, but does not explicitly account for the actual
nature of recent market action.

In this section, we propose a more proactive approach
toward risk control that is based on anticipating the possible
range of prices for the next trading day. Since the anticipated
range is only a guess, the trading plan develops specific actions
for exit, entry, or reentry, whether the market trades inside
or outside the expected range. In this sense, the plan looks at
risk as well as reward.

Specifically, we will develop two target prices (H1 and H2)
that are higher than today’s close, and two target prices (L1
and L2) that are lower than today’s close. L1 and L2 represent
two levels of risk for a long position, and H1 and H2 are the
two levels of reward. The reverse is true if we have a short
position. Qur goal is to develop specific orders to be entered
under the following conditions during the next trading day:

Price exceeds H2.

Price trades between H2 and HI.
Price trades between H1 and L1.
Price trades between L1 and L2.

Prices falls below L2.

In actual trading, literally thousands of different patterns
could occur between the limits H2 and L2, and the possibil-
ities just listed cover only a few situations. They are, however,
a good starting point. First, though, let’s discuss how to obtain
the price targets.

First, you calculate the absolute daily difference between
today’s price and yesterday’s price. Then, take a 10-day simple
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moving average of these daily differences. Note that this is
similar to the ATR,, number used in volatility stop calcula-
tions. (In fact, you could use ATR, if you wish.) We'll denote
this average by the letter A, and project tomorrow’s price
range by adding some multiple of A to today’s closing price,
as shown in the following equations:

jmomentum| = |C,—C,|,

A = 10-day simple moving average of j[momentum|,

Hl =C, + A,

H2 = C, + 2%A, ¢7.1)
Ll =C, — A,

L2 =G, — 2"A.

We denote the absolute momentum by /momentum|, to-
day’s close by C,, and yesterday’s close by C,. The estimates
for tomorrow’s highs and lows are H1, H2, L1, and L2. This
calculation says our best estimate for tomorrow’s close is to-
day’s close. The total range is four times A (4*A), being a
span of 2*A on either side of the close. You can vary the
number of days used in the calculations as well as the mul-
tiples used to project the span. This approach has the advan-
tage that, as market volatility changes, the projected span will
change as well.

Now that we know how to compute price targets, we'll
illustrate how you can develop scenarios and risk control
plans. Assume that the market has been trending lower and
you have a short position. A strong rally tomorrow would
close near or above H2. You also feel that such a strong rally
probably signals a reversal of the downtrend. In such a sit-
uation, you could choose to put in a stop order to close out
your short and go long a few ticks above H2. But, if the market
traded between H2 and H1, you would hold the short position
and do nothing. Similarly, you would continue to hold your
short position if the market traded between L1 and L2. In
addition, however, you feel only a selling climax could push
the market below L2, so you could decide to cover your short
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position (but not go long) if the market traded below L2 at
any point during the day.

You could use the price targets as entry points. For instance,
L1 could be an entry point into an existing uptrend for long
positions. Similarly, you could look for short entries near H1,
with a stop at H2 or between H1 and H2.

Another application of the projected price targets is to vis-
ualize how the daily chart would look should the market close
within the inner band or at any other point inside the pro-
jected range. Such a close might complete or start a price
pattern that may have predictive value. In this way, you can
get a jump on your chart analysis by using the projected range
as a template for tomorrow’s price bar.

These examples show that you can work out many different
scenarios within objective projections of the next trading
range. The important point to note is that you can identify
specific price levels for concrete trading decisions.

How well do the projected price targets work? Figure 7.7
shows the projected price targets for the Japanese ven Sep-
tember, 1993 contract. Note how this market often found
support and resistance near the inner bands (H1 and L1). The
yen easily reached or exceeded the outer bands (H2 or L2)
on strong up and down days, and found support and resist-
ance at the outer bands at major turning points. You can see
how the bands widened in response to the increasing volatility
from early June to early July. Thus, the projected price targets
would have been quite useful for developing a risk control
plan.

The August, 1993 Comex Gold (Figure 7.8) contract pro-
vides another example from the futures markets. Gold often
traded outside the (H1-L1) inner band. During the interme-
diate top in June, 1993, an open outside H2 was a good profit-
taking opportunity as you may expect. The H1 band provided
good entries for short trades in late May. Similarly, the LI
band provided good entries for long trades in June. This chart
also shows how the bands narrow and widen in response to
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A=10-DAY AVERAGE OF ABSOLUTE DALY CHANGE
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FIGURE 7.7 The Japanese Yen September, 1993 contract is shown
with the projected price targets.

changing volatility. This feature is useful in trading the vol-
atile futures markets.

In sum, it is clear that our proactive risk control strategy
based on projected price ranges can be successfully imple-
mented in the futures markets.

PRACTICAL ISSUES IN RISK CONTROL

We have discussed a number of different approaches for risk
control without touching upon some of the operational details
of making them work. In this section, we’ll mention a few
items that may help you execute your risk control strategies
more smoothly.
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FIGURE 7.8 Projected price targets for August, 1993 Comex Gold
contract.

When you develop your price targets H2, H1, L1, and L2,
observe whether they fall near any significant retracement
points such as 33 percent, 50 percent, or 67 percent for the
current move. These are called Fibonacci retracements, and
often provide points of support and resistance. Figure 7.9
shows these Fibonacci retracements in the High-Grade Cop-
per September, 1993 contract. The major move from A to B
produced a 50 percent retracement to C. Smaller moves from
A to g produced a 64 percent retracement to h. Similarly, the
move from d to f produced a 47 percent retracement to e.
The conclusion? Pay particular attention if your projected
targets happen to be near Fibonacci retracement levels.

After you calculate a trailing stop, avoid placing it near a
round number such as 62.00 or 62.50, but place it 7-33 ticks
past the round number. For example, set your sell stop at

e R e e
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FIGURE 7.9 High Grade Copper September, 1993 contract showing
Fibonacci retracements.

60.87 and hope that the market will find support near 61.00.
You may notice that reversals in the US T-Bond market usu-
ally occur less than 7 ticks beyond the previous high or low.
Therefore, try to place your stop say 11 ticks beyond the
previous high or low. Often, those few extra ticks may be the
difference between having a winning trade or avoiding a los-
ing one.

Eszn though we have continually mentioned stops (stop
orders) for risk control, using market orders may be the best
way to exit a position during the trading day. Once you decide
to close a position, get out as fast as possible.

Study the type of orders your broker will accept, since they
can influence how you actually enter orders for your risk
control plan. A well-placed order will help you trade bettler.
Another order placement tactic is to use the facsimile machine
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to send orders, since it avoids confusion and simplifies error
correction.

One final order entry tip: Next time you have to roll over
your position in an expiring contract, use market orders, but
on a “not-held” basis, giving your broker the discretion in
filling your trades at a time when the spreads between the
two contracts are favorable.

CONTROLLING “INVISIBLE” RISKS

Our discussion on risk control was oriented towards price-
risk, but be aware that there are many other forms of risk,
and you should recognize their existence as part of your larger
risk control strategy. We call these risks “invisible,” because
you can easily lose sight of them in the heat of trading. Our
discussion here will be brief, though, because other authors
have provided detailed discussions elsewhere (see Bibliog-
raphy).

Because many markets are correlated, you incur portfolio
risk from the combination of markets you trade. Remember
that trading correlated markets is equivalent to trading mul-
tiple contracts in a single market. Market characteristics such
as gaps, volatility, liquidity, and order execution are other
factors that influence risks arising from your portfolio. Di-
versification over six or more markets is one approach to
controlling these risks.

Your asset allocation and use of leverage are other forms
of risk. There are many ways to balance the amount of capital
risked to trading with the desired risk-return tradeoffs. We
refer you to the books by Nauzer J. Balsara and Ralph Vince
for a discussion of these issues. Popular rules include risking
2.5 percent or less of total equity per trade, and using 30
percent or less of total equity toward margin requirements.

In short, you assume many “invisible” risks when trading
today’s markets. As a result, you should address these forms
of risk as part of your overall risk control strategy.

8
How to Use This Book

The best way to use this book is to integrate our ideas into
your own trading process. We'll give you examples of how it
can be done by combining indicators to find new, effective
trading systems. For instance, we’ll show you how to develop
an adaptive trading system combining the momentum oscil-
lator, CMO, with VIDYA. We'll also show how you can use
the ideas of composite momentum and hnea{ regression
analysis for market rotation—moving out of quiet markets
into those experiencing major moves. We hope these exam-
ples may stimulate other ideas in your own mind on how to
combine the new indicators in this book.

A CMO-DRIVEN VIDYA TRADING SYSTEM

The varying volatility of markets causes particular difficulty
for long-term systems: They tend to generate more false sig-
nals. Obviously, then, a system that adapts to market vola-
tility would be highly desirable for long-term trend following.
Another significant advantage of an adaptive system versus
fixed parameter systems is that you do r;ntrhave 10 WOrTy
about optimizing system parameters. Optimized system pa-
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rameters often work wonderfully on historical data, but fail
miserably in real-time trading.

We will build our system using VIDYA, the adaptive mov-
ing average. We will index VIDYA to market momentum
using the absolute Chande momentum oscillator (absCMO)
as discussed in Chapter 3. Our CMO-driven VIDYA based
system will attempt to follow long-term trends, perhaps with
a winning percentage around 40 percent and a payoff ratio
greater than 2.50.

We want to combine VIDYA and CMO in such a way that
the effective length of the moving average increases when the
market has low momentum (absCMO values near (). Further,
we want the effective length to decrease when the market gains
momentum (absCMO = (.30). Ideally, this average would
move rapidly when prices make a big move. Then, as mo-
mentum slows, the average will slow down also.

To combine CMO and VIDYA, we'll first define CMO in
terms of the unsmoothed 9-day RSI because we’ll use the
System Writer software from Omega Research for our cal-
culations, which provides the unsmoothed RSI as a built-in
function. We'll use that function to calculate CMO, dividing
CMO by 100 to get numbers between +1 and — 1, rather
than +100 and —100. We arbitrarily used a 9-day RSI to
calculate CMO of the daily close. Nine days is a popular
choice for short-to-intermediate analysis, but, you could use
a l4-day CMO or any other length you wish. Second, we will
take the absolute value of CMO to eliminate the negative
sign, and multiply it by a scaling constant t. This scaling
constant t is less than or equal to 0.50 to provide a smooth
conversion between CMO and VIDYA. We will designate the
scaled, absolute CMO by the symbol A. Hence, the equations
for calculating CMO and VIDYA are:

ICMO| = [(2*RSI, — 100)/100]
A = tCMO| (t <= 0.5), (8.1)
VIDYA, = A *Close + (1—A) * VIDYA, .
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When the market is trending strongly, VIDYA wi!l have
strong momentum in the trend’s direction which will give
high values of the absolute CMO. As A increases, the term
A * Close in the definition of VIDYA increases. The average
is then taking larger chunks out of new data, decreasing the
effective length of the average. The opposite happens when
momentum decreases during sideways periods.

To choose a value for the scaling constant 1, we want to
avoid testing over a variety of values to find one particular
value that works best, Our design goal is for a long VIDYA,
so a “small” value of t, such as 0.05, 0.10, 0.15, or 0.20, 1s
what we really need. Equation 8.1 for VIDYA shows that as
the values of t decrease, the term A also decreases, and we
use smaller and smaller fractions of new data to update VI-
DYA, increasing the effective length of VIDYA. Now we can
pick a value between 0.05 and 0.20 arbitrarily. Or, we can
use additional calculations to help narrow the choice.

The approach we used to choose a value for t was to test
the four values, 0.05, 0.10, 0.15, and 0.20 over 24 markets
using the data from 01/01/92 to 04/26/93. We again used the
CSI #39 Perpetual contract. The results are in the Table 8.1,
with the columns showing net profit (or loss) for different
values of t. On studying the average profit in Table 8.1 for
different values of t, we found that the results were very sim-
ilar for t=0.10 and t=0.15. Consequently, we decided to use
the value t=0.1 as our constant across all markets and time
periods.

When (CMO| =1, t=0.1 translates into a 19-day exponen-
tial moving average, which meets our design criterion of using
a long VIDYA. We can now define the long and short entry
rules as follows:

1. The rule to open long positions. If the close of today and
yesterday are both above the VIDYA of today, then buy
tomorrow on a buy stop order. Place the order 1 tick
above today’s high.

2. The rule to short positions. If the close of today and the
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Table 8.1 Effect of Changing Scaling Constant t

« Scale t for VIDYA —

Market 0.05 0.10 0.15 0.20

Bean oil — 1078 302 —2778 —3598
British pound 16682 25706 31381 30537
Canadian $ 1480 2230 2860 2860
Cocoa —2170 —1930 —350 —2070
Coffee 11177 9005 5841 718
Cotton =515 =5 =4530 —=7310
Crude oil — 790 —150 — 1490 =610
Deutsch mark 8000 5837 5087 3212
Eurodollars 1025 3125 3325 2525
Gold —2350 2410 3250 5550
Heating oil 109 —1293 177 —2013
HG copper 4372 5082 4687 5787
J]apanese yen 6887 10287 13412 14325
Live cattle — 1548 —=2013 1312 820
Live hogs 4175 4716 5106 4900
Pork bellies —5492 —3704 —163 —1306
Silver —4955 —2890 —4115 —5075
Soybeans 3150 2213 2663 200
Sugar 2824 1091 2983 510
Swiss franc 15050 22463 21262 5775
T-note 10-yr H481 11137 11918 8812
US bond 2981 6612 — 1087 — 6206
UsDX 1920 5240 1470 1290
Wheat 2206 3032 5431 4043
Average 2785.04 4340.52 4306.68 2571.84
Stand. Dev 5529.34 7147.56 7987.04 7521.35
Avg/stdev 0.50 0.61 0.54 0.34
Max 16682 25706 31381 30537
Min —5492 —3704 —4530 —=7310
Max,/min 3.04 6.94 6.93 418
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close of yesterday are both below the VIDYA of today,
then sell tomorrow on a sell stop order. Place the order
1 tick below today’s low.

You also could trade on a closing basis for stocks and mu-
tual funds. We won’t use any specific exit strategy in testing
the model, which means a long entry signal will exit a short
trade and vice versa. We'll use a $1,500 initial stop, which
can be refined later using the MAE or maximum adverse
excursion idea. We'll increase losses by $125 and decrease
profits by $125 to allow for slippage and commissions.

Our data comes from Commodity Systems Inc. (CSI), in
the form of their #39 Perpetual Contract, though you can use
any other perpetual contract or continuous data you like. ?u’e
will use ten vears of data for the Swiss franc contract starting
05/26/83 and use the System Writer Plus (SWP) goﬁware
package for system testing. The data will be divided into two
approximately equal five-year blocks. First we’ll test the
model over the May, 1983 to May, 1988 period. Then, we’ll
run it over the May, 1988 to April, 1993 period.

Remember, we are hoping our long-term model for the
Swiss franc will have a winning percentage between 30-45
percent and a payoff ratio greater than 2.50. Let’s see then
how our expectation matches up with the results from the
first five-year block, shown in Table 8.2. For starters, we know
our test period was not too short since there were 33 trades
over this test block. The SWP output shows that 36 percent
of the trades were winners and the ratio of average winner/
loser (payoff ratio) was 3.37; the payoff ratio was 3.18 without
the largest winner and loser. On average, the model cut off
losing trades in 13 trading days, and allowed the average win-
ning trade to run 79 trading days. The average trade made a
profit of more than $700, well above our slippage amount of
$175. Thus. this unoptimized model did meet our main de-
sign goals from which we can conclude it is a reasonable long
term trend following model. i)

An analysis of the MAE showed none of the winning trades
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Table 8.2 Swiss Franc Test Block #1
Model Mame : Z New Vidya CMO Model

had an MAE of more than $1,000. Thus, in actual trading,
we could use an initial money management stop of $1,050

Notes : Long Term CMO-based VIDYA model instead of $1,500 used in the testing. Nevertheless, we will
Data : SWISS FRANC CSI #39 Perpetual Contract continue to use the $1,500 numbgr wpﬂn we test the model
Calc Dates : 05/26/83 - 05/30/88 over the second data block to maintain consistency.
Commissions : $50 An analysis of the maximum favorable excursion (MFE)
Slippage : $75 shows that:
Margin ¢ $3,000
Total net profit $23,400.00 « There were 12 losing trades with a maximum profit of
G g $48,662.50 less than $1,500.
Cromipns i « Another seven losing trades had a maximum profit of
Total # of trades 33 between $1,501 and $2,500. . .
Percent profitable 36% « There were just two losing trades with a maximum profit
Number winning trades 12 of more than $2,500.
Number losing trades 21
L bt Thus, you could move your stop to the break-even point after
Lamﬂt ;.qumg t;ade _53‘262'50 a maximum profit of $2,501. You could also manage your
e i e stops more aggressively if the profit were more than $1,501.
Average winning trade $4,055.21 it
Average losing trade $—1,202.98 Now that we have a nlﬂdel that wqu?:::l on our first
Ratio avg win/avg loss 3.37 block, we must do some forwarq testing”, thz_lt is, test it on
Avg trade (win & loss) $709.09 another contiguous data block without changing any varia-
bles. This is called an “out-of-sample” test. The goal of the
Max consecutive winners 2 second set of tests is to check if the model performance de-
Max consecutive losers 5 grades in any way. This might occur if we “curve-fitted™ the
Avg # bars in winners 79 model on the first set, by adding so many conditions that we
UG OKS WERsaas 13 picked up nuances in the test set that are unlikely to repeat
in actual trading. The test over the second data block might
ﬂ:: Fiﬁﬁif Etmi:?;;:iwn ::z'gzg‘gg tell us how well the model would do in real trading. If the
Profit factor 92 performance were about the same on both blocks, we would
Max # of contracts held 1 have greater cc:;ﬁdence én tl:e model than if the performance
: i i were poor on the second set.
REsueh o0 accout st We next tested the Swiss franc data from 06/01/88 through

04/27/93; the results are in Table 8.3. We had 27 trades in
this out-of-sample test, which we will generously round up to
30. Our results in this period were as good as the results in
the first test period: Our winning percentage was the same
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Table 8.3 Swiss Franc Test Block #2

Model Name : Z New Vidya CMO model

Motes ¢ Out-of-sample test, long-term CMO-
Data : SWISS FRANC C5lI #JQEPerpetuaF gn:?:;.":tl olit30;
Calc Dates : 06/01/88 - 04/27/93
Commission  : $50
Slippage : $75
Margin : $3,000
Total net profit $49,775.00
Gross profit $??'?3?-5ﬂ
Gross loss $—2?:962:5D
Total # of trades 27
Percent profitable 37%
MNumber winning trades -1[)
Number losing trades 17
Largest winning trade $17,012.50
Largest losing trade $*—3:{]3 7.50
Average winning trade $7,773.75
Avgrage losing trade 5—1’544 85
Ratio avg win/avg loss ; 4I?2
Avg trade (win & loss) $T,B43:52
Max consecutive winners 3
Max consecutive losers 4
Avg # bars in winners 102
Avg # bars in losers 10
Max closed-out drawdown $—8,112.50
fPﬂaJ[c_ ir;tramda',.r drawdown s
rohit factor
Max # of contracts held f-?ﬂ
Account size required $11,712.50
Return on account J 424%

A CMO-Driven VIDYA Trading System 187

(37 percent), and the payoff ratio was somewhat higher at
4.72. We recalculated the payoff ratio at 4.10 without the
largest winning and losing trades. The average losing trade
lasted about 10 trading days, with winning trades, on average,
open for 102 trading days.

In all, our trend-following model did reasonably well over
a 10-year time frame. Our 1988-93 test period had seven
winning trades with an MAE less than $1,000, and 11 losing
trades with an MFE less than $1,500. There were four losing
trades with an MFE $1,501-$2,500 and only two losing trades
with an MFE greater than $2,500. This shows that you could
move up your stop to break even after a maximum profit of
$2.501. The Swiss franc has sufficient volatility to knock out
our initial stop before the model can give an opposite entry.

We also tested the model with continuous contracts de-
veloped using the Continuous Contractor software from
TechTools over the same time period using CSI #39 Perpetual
Contract. There was no significant difference in results with
the two sets of data. We now had even more confidence in
the model. A comparison for a four-year period is in Table
8.4.

As you can see, this model does follow long-term trends,
judging by the number of trading days in the average winning
trade. There are no guarantees that it will work as well in the
future in every market, however. It is simply a good trend-
following tool that adapts to market volatility, and it’s prob-
able that this model could be profitable in trending markets
that have occasional volatile periods.

We could now test the model over successive 12-month
periods to develop data on the variability in the payoff ratio
and winning percentage. Or, for planning purposes, we could
assume a 35 percent winning percentage and a payoff ratio
of 2.50.

Two weaknesses in this model deserve mention. One is its
performance in sideways markets or trendless markets that
produce whipsaws. The other is its performance in very vol-
atile markets, which can stop the trade out at a loss before
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Table 8.4 Comparison: !’erpetual Vs. Continuous Contract Data
Swiss Franc Contract

Model Name : Z New Vidya CMO model

MNotes : Checks on CSI and Continuous Contract

Calc Dates  : 01/26/88 - 03/25/92

Commission ¢ %50

Slippage 1 475

Margin : $3,000

Data Continuous Contract
Total net Ernfit $31,237.50 $29,737.50
Gross profit $56,900.00 $57,912.50
Gross loss $—25,662.00 $—28,175.00
Total # of trades

Percent profitable i?’% ;g%
Mumber winning trades 8 7
Mumber losing trades 21 23
Largest winning trade 1

Largest losing trade $$— ;:;{é.g% $$j ;31111?1{5)3
Average winning trade $7,112.50 $E-J?23121
Average losing trade $—1,222.02 $—Ia225‘£}ﬂ
Ratio avg win/avg loss 5.82 : 6.?5
Avg trade (win & loss) $1,077.16 $991.25
Max consecutive winners 3 3
Max consecutive losers 7 7
Avg # bars in winners 98 109
Avg # bars in losers 8 o
Max closed-out drawdown $—8,687.50 $—8,637.50
Max intraday drawdown $—9,275.00 §—9,225.00
Profit factor 2.21 2,05
Max # of contracts held 1 :
Account size required $12,275.00 $12,225.00
Return on account 254% , 245%

Market Rotation 189

the model can generate an opposite signal. The volatility in
the fall, 1992 was a good example of a period in which this
model did not do well, which is not surprising since the model
must be made insensitive for long-term trend following. Mar-
kets that have long trading ranges also inevitably produce
losses, though VIDYA does help improve performance in vol-
atile and sideways markets over other moving averages.

You can test other variations of this model, such as in-
creasing its sensitivity by using a value of t greater than 0.10.
Or, you could select a time period shorter than nine days to
calculate the CMO used to drive this model.

You can now proceed to integrate risk control with this
model. For example, you could use VIDYA itself as a trailing
stop, test a volatility-based stop as an exit strategy, rigorously
testing each model. Be sure to review the results graphically
to better understand model performance.

Before trading with the model, you could develop a typical
trade template as discussed in Chapter 7 to understand trade
evolution and consider discretionary exits. It should be ap-
parent by now that the model calculations are only the starting
point for building the complete system, which includes risk
control and money management.

We hope this discussion has given you a feel for the process
of developing a trend-following model that combines different
indicators from the book. You'll probably agree that there are
many tradeoffs and no one model can do it all.

MARKET ROTATION

Which markets should you be trading this week? The ones
most likely to have big moves, of course, if you could identify
them early enough. You'll find an answer to this eternal ques-
tion if you use our new indicators to rank markets by their
price action. You can then move out of inactive markets into
active ones, a process we call market rotation, which is often
the key to big profits in the ever-shifting futures markets.
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Table 8.5 ranks 25 major futures markets on composite
momentum and trendiness measures. Markets tend to stay
near the top or bottom of the list for several days at a time,
and hence market rotation provides significant trading op-
portunities. To rank markets, we found composite momen-
tum, which was the sum of 5-day, 10-day, and 20-day mo-
mentum converted into dollars. We also found the 18-day
slope and converted it into dollars. This shows the expected
change in the daily close from a best-fit line.

There are two measures of trendiness: the 18-day r? of the
best-fit line and the 18-day ADX. The trend was significant
only if value of r* was greater than 0.22.

Table 8.5 shows the markets with the strongest uptrends
near the top of the rankings; the markets with strong down-
trends are near the bottom. The markets at the top or bottom
may be surging, and good candidates for short-term trades.
The markets in the middle are changing markets, and good
candidates for new trading ideas. Because these markets may
be consolidating within long-term trends, they may provide
good entry points in the direction of the long-term trend.
Further, since some of these markets may be seeing a change
in the long term trend, they may be good candidates for taking
antitrend positions or early positions in the direction of the
new trend.

Table 8.5 presents a systematic method of surveying market
trends and observing changes in trends. If you are a discre-

tionary trader, you can rotate into markets that are strong. A
systems trader could reject a signal from a trend-following
model if the market is not trending. Or, you can wait for the
trendiness indicators to strengthen before taking a new signal
from a trend-following model. We have observed that markets
stay near the top or bottom for many days at a time. Thus,
these rankings are relatively stable from time to time, pro-
viding excellent opportunities for market rotation.

Some of you have probably guessed that the idea of market
rotation could be generalized to stock rotation. Table 8.6
shows just such a sample stock trading list where we have
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Table 8.5 Ranking Markets by Momentum Using Nearby Contract
{Data at close of: 04/29/92)

Composite Slope
Momentum 18-Day R-5qd ADX
Market (%) (%) 18-Day 18-Day
Swiss franc 8288 232 0.74 48.72
British Pound 7550 234 0.73 54.67
Silver 6875 o7 0.60 3494
Coffee 613 98 0.29 3061
Gold 5340 97 0.67 45.89
Japanese yen 4738 205 (.63 40.61
Deutsche mark 4525 99 0.49 41.72
Sugar 3069 91 041 1 3,22
Cattle 1092 12 0.09 31.33
Heating oil 916 —-17 0.26 12.00
Crude oil 530 =13 0.44 18.44
Eurodollar 94 60 0.28 25.22
Cocoa —190 -3 0.01 14.33
Soybeans —338 —14 0.20 22.06
Frozen O) — 645 —68 0.61 2817
Comn —938 —28 0.67 45.00
Hogs —1497 —40 0.62 21.11
Cotton —1560 =51 0.39 15.28
Wheat —1875 —48 0.76 34.78
US bond —1906 74 0.11 26.33
Canadian % —2180 —24 0.15 17.94
Copper ~4763 —152 0.73 64.83
S % index — (350 —181 0.77 51.44
Bellies — 8496 —138 0.56 11.?&
Lumber — 14850 =173 0.26 56.33

Composite Momentum: Sum of 5-, 10- and 20-day momentum in dollars,
Slope: Slope of 18-day regression in dollars.

R-sqd: R-squared; trend exists if R-squared > 0.22. ;

ADX: Average Directional Index; trend exists if this is moving up and is greater
than 0.20.



Table 8.6 Stocks: Ranked by Composite CMO 07/13/93
Com-

Rank Stock posite CMO10 CMO20 CMO30 CMO50
1 Tuscon Elec Pwr 39.30 33.33 37.50 14.81 41.94
2 Mexico Fund 3712 5556 4222 1038 1957
3 Laidlaw B 3248 4615 46.854 A0 1622
4  Texas Utilities 2436 4783  41.46 1.62 3.28
5 Hansen Plc 1595 6364 1250 -—1.34 -—833
b South Wstrn Bell 1489 37.93 5.66 3.60 517
7 BioTechGeneral 13.96 18.18 8.11 4.67 15.53
8 GTE 13.65 476 21.95 7.40 5.66
9  US Surgical 3.58 2414 2063 —696 —9.59

10 Philip Morris —1.56 000 -—-462 -—321 7.98

11 Bristol Myrs S5gb =185 1150 —=1059 =197 —38}

12 WMinois Pwr Co =217 —3684 15.15 2.32 6.02

13  Nevada Power =290 —14.29 7.69 —1.67 0.00

14 Mellon Bank —3.53 —30.30 8.94 1.68 2.19

15  Amer Home Prod —826 —19 -1262 -366 =750

16 Abbot Labs —949 -—-7.14 820 -—-3.79 —11.27

17 Heinz =12.16 —8.11 —1864 —667 —189

18 Amgen —=13.25 —41.67 3.23 —43 —13.29

19 Boeing —1556 —10.00 —2444 —8322 —317

20 linois Pwr Co =19.15 —42.86 —17.81 -=5.13 —.56

21 Varity —19.41 —14.29 —=2333 =774 —16.83

22  Johnson & Johnson —2047 —12.82 —3489 —821 —-976

23 Pfizer —2409 —31.25 —3494 —779 —(81

24 Waste Mgmt —24.18 —37.78 —3608 —6.37 -—3.78

25 Gap Stores —=2796 —49.02 —2874 —-1097 —1.22

26 Pepsi —28.23 —65.22 —20.00 —4.53 —14.10

27 Merck —2940 —33.33 —4737 =910 —9A2

28 Hong Kong Telem —33.96 —73.91 —29.63 —11.12 1.02

29  Llaidlaw B —45.74 —6b6.67 —52.38 —13.14 —2453

30 Chemical Waste —=55.56 —53.85 —77.27 —18.53 —35.56

Rank = Ranked by average of all CMO values

CMO10 = 10-day Chande momentum oscillator
CMO20 = 20-day CMO
CMO30 = 30-day CMO
CMOS50 = 50-day CMO

Composite = ([CMO10 + CMO20 + CMO30 + CMOS50)/4
Overbought at CMO == 50
Owversold at CMO <= —50
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ks by a composite CMO. We first calculated
:lalzklcg-,‘ggflgg-, an}-:rl 50-day Chande momentum oscillator,
and used a simple arithmetic average of these values to rank
the stocks. You would short the weakest stocks qnd buy the
strongest. If you owned these stocks, you would tighten stops
ks weakened. . ;
- ‘H’f csatlﬁ;lated these rankings using daily data. If you wish,
you can use weekly data for the rankings, which would redu;e
the frequency of trades since you would buy only those stocks
i itive CMO. )
ME;:: 5:?: ::lar{: use this ranking for antitrend trading by look-
ing for overvalued stocks near the top of the rankmjlg,(sfand
undervalued stocks near the bottom. You also can look for ;:
bounce in oversold stocks and a correction 1n overbnugg
stocks. Table 8.6 includes four time periods, so you can study
the numbers to see where each stock 1s 1n different tuge
frames. Such a tally sheet is particularly useful wl}en you study
it for several weeks 1n a row. What's more, it’s faster than
iewi equivalent charts. :
m{t:t‘?:%z ?he “rotation” tables: We built them by mm{-i
bining the new indicators from momentum omi!amrs ;;ta
linear regression. We also used the idea of gc-rrfblmng n
from different time intervals into a composite indicator.
should be apparent now how combining our ideas can 1m-
ur trading.
pr?l"\: gui’ther stin'?ulate your creative processes, 1Table 8.7
shows how our indicators may be combined to gain an e:ig:
under different trading styles. You have already seen the de-
tailed discussion of CMO-driven VIDYA _anfi market rota-
tion. One combination for stock market timing could com-
bine Qstick, the StochRSI, the thrust oscillator, and price
targets. For instance, you could tal_se profits at the L1 price
target if oversold conditions on quck and StochRSI arel:j i:.‘.()l'l&
firmed by extremes in the thrust -::-sc‘ﬂlatgr. Here we combine
intraday momentum (Qstick), with interday mun}ﬁmum
(stochRSI), and advance/decline data (thrust nsmlat:(l)_l;}.
Tools for open trade management include the MFE, volatility
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Table 8.7 Examples of Combining Indicators for Analysis

Open

CMO- Stock Trgje

driven | Market | Market | Manage-| Price | Trend-
ltem VIDYA | Rotation | Timing | ment |Extremes| iness
Slope * k:
2 - *
VIDYA, e i
Ostick H
CMO $ : . "
StochRSI A .
MT it
Thrust Osc.
(TO) »
MFE s
Volatility A ;
qucd .
Price Targets ¥
Trade .
template i

stop, price prgjection, and the trade template. They can help
you place unique stops critical to profitability.

Depending on your time frame, you could identify price
extremes using the regression slope or momentum oscillators
(CMO, stochRSI, or DMI). On occasion, you may want to
determine presence or absence of trendiness in a market by
using the linear regression r2, the absCMO, or even a volatility
stop. You could derive many other combinations by adapting
these flexible and powerful indicators to your trading style.
We encourage you to do so, for your unique combination
could boost your profits by giving you a much needed ana-
lytical edge in today’s tough markets.
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» Improve identification of candlestick pattems.
With Cistick, you can quantify both the internal
momentum and shadows, and produce objec-
tive numbers to look at rather than a pattem to
ponder

* Exploit powerful new indicators for risk control.
Yourll find the hottest new indicators for; creat:
ing price-time templates to close out losers and
cash out of fast rsing winners, learning how 10
aggressively manage open trades using the
maximum favorable excursion, performing
what-if simulations with the projected price
range to prepare for any market eventuality, and
using volatility-based stops to get you in or take
Wikl Ot

In today’s fiercely competitive futures and finan-
cial markets, your success depends on mastering
fast-changmg market information and using it to
make swift, smart, strategic trading and invest-
ment decisions. Designed to help you handle the
good days, and the bad, The New Technical
Trader s the proactive, single source guide for
playing the winning percentages and reaping big-
ger trading profits with minimum risk.
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