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THE AUTHOR

The attention of the author was first drawn to the stock market in 1960. Since
that time, he has ""run the gauntlet' of conventional techniquesfrom long-term invest-
ment based on fundamentals, through technical and charting methods, to day-trading.

After early disillusioningexperiences,it was only natural to bring to bear the back-
ground of analytical experience used to solve similar problemsin engineering. He began
to ask himself **why" stock prices change—and do so in such a baffling manner. Over
20,000 hours of research followed, in the course of which the principleson which this
book is based were developed and tested.

The author was educated at Kansas State, Brown, and Washington Universities-
majoring in physics. World War |l and the advent of radar resulted in interest and
training in electronics and the theory of communications—which was of great value
later as price "'signd'* wasstudied in the presence of ""noise."

A 25-year career in aerospace engineering followed, which provided experience in
electronic system design, computerized techniques for extracting information from
time-series in connection with underwater communications, and numerous aspects of
space and missile systems analysis. It was here that appreciation for the power and
capabilities of numerical analysis and large-scale digital computers was devel oped-
background that cameto fruition in the quest for arational approach to investing.

Today, Mr. Hurst spends full-time at market research, convinced that remarkable

new rewards await the patient worker.
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How This Book Can Boost Your profit Performance

Can a $10,000 investment yield $1,000,000 in ayear? In five years? If so, what
is the risk involved?

These are the kinds of questions to which this work is addressed. Such fantastic
results are possible in the stock market. Individual issuesfluctuate widely enough and
often enough to permit this and more. Techniques are presented here that put an aver-
age yield on invested capital of 10% per month well within the realm of possibility.
Compounding profits at this rate, such a yield can return $1,000,000 on a $10,000
investment within 50 months!

An actual trading experiment will be described using these principles which pro-
duced an 8.9% vyield per transaction—every 9.7 days. Such a yield, if continued,
compounds S10,000 to $1,000,000 in 15 months. If such results can be attained in the
market — why isn't everyone doing it?

The answer is complex, but the elements are simple: effort. knowledge, and
psychological barriers. Any goal this worthwhile requires time and effort. Most in-
vestors, amateur and professional, do not have the kind of analytical background
needed to shear through rumor, opinion, and adage to get at the basis of why stock
prices change. And finally, even with knowledge in hand, many investorslack training
in the emotion-logic balance required for success.

Nevertheless, all of these obstacles can be overcome. It is the purpose of this book
to provide you with the essentials. The results are yours if you care to apply yourself
with sufficient intensity. Investment operations will be presented here in adeliberately
unorthodox manner. We will turn our backs firmly on all cliches, adages, and market
lore that will not withstand critical scrutiny. Where necessary, we will not hesitate to
form new ones that do fit the facts.

The results discussed were derived using the host modern available methods of
computerized data analysis and were researched for nine years before making their
debut here. However, the presentation is directed to al kinds of investors. The tech-
niques involved are simple, are not overly time-consuming, and do not presuppose ex-
tensive academic background. The work involved on your part is concerned with the
need to grasp and integrate an understanding of why stock priceschange with the mc-
chanical transaction-timing techniques described.




10 How ThisBook Can Boost your ProfitPerformance

You will find here that the big money in investing stems from the principle of
"profit compounding”"—of short-term trades. It is further shown that this potential
cannot beexploited in an optimum manner without alarge improvement in transaction-
timing capability, that cannot be achieved using traditional investment methods.

You will be guided through a plausible introduction to the basic tenets of price
change, an understanding of which is essential to the success of your operationsin the
market. You will find that one particular element of the price change concept isideally
suited to the improvement of transaction timing.

Y ou will see demonstrated dramatic new transaction methodswhich can result in
startling potential. These are simple to apply and can be handled by anyone who will
take the time tolearn what they are and why they wor k.

Y ou will be exposed to:

e A concept of profit maximization.

e A modd o sock price motion with prediction implications.

e An explanation of why chart patterns form—and how to use this knowledge to your
profit.

o Step-by-step methods for using the price-motion modd to generate defmitive "wait,"
"buy,” "hold,” "sdl,” "=l short," *cover short,”" and * protect profit™ Sgnas.

® An explanation of why moving averageswork and how to design your own for usein
transaction timing.

o A complete trading method: how to sdlect issues, how to andyze them for action
signds, and how to improve your chancesof turning and keeping a profit.

e Theextent to which you should be concerned by chance factors; whether or not you
should =l in case of wer or financid criss.

e The reasons why psychologica considerations can affect your profits and what you
can do about it.

e An introduction to numerica anadyss and spectrad analyss, upon which the resultsin
the book are based.

The problems of trading techniques and methodsare dealt with directly. Asaside
benefit (and confined chiefly to the Appendix), enough in the way of methods, results,
and references isincluded to permit those so inclined to repeat and carry forward the
research on which the book is based.

Good luck, and large and consistent profits!

J. M. Hurst
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WHERE THE MAGICIS
" Stock PricesFluctuate™

This statement may describe the only stock price characteristic on which any two
studentsof the market will unequivocally agree!

It's a mighty important truism, however—for on it restsasolid fact: More money
can be made faster from these price fluctuations than in nearly any other way known
to man—provided you own a crystal ball which tells you when the fluctuationswill
occur.

There is another truism which even tells one how to turn on the Golden Stream:
"Buy low and sdl high.""—Or does it? How low is "low,” and how high is"high"?
Phrased differently: when is*'low'* and when is" high" ?

It can be seen from the preponderance of "whens" in these all-important
questionsthat the faucet handleislabeled " Timing."

Very Rea Magic Liesin Transaction Timing!

But—given timing capability—a whole new concept of profit maximization
becomes possible, in which two other factors are nearly aspotent. We shall be dealing
in this chapter with the concepts of short-term yield and profit compounding, leaving
the major problem of timing for the rest of the book.
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TO TRADE OR TO INVEST

The existence of exchanges and the resulting "' liquidity™ permit the phenomenon
of price fluctuation. In the days of the Hudson's Bay Company—when there were no
exchanges—stock price motion as we know it could not exist. Today, stock prices
fluctuate by 10's and 100's of percent in value while dividend yields are measured in
single digits.

Given zero ability to anticipate price turns, risk is primarily concerned with the
cancellation of dividend benefits by capital loss. | n such a case, long-term investment is
the least-risk course of action, and freedom to select time of liquidation islimited.

Given 100% perfect ability to time transactions, trading risk becomes zero—and
investing can no longer be contemplated: Such timing is of course, unachievable, but
our goa in what follows approaches 90%. Under these conditions, the first tenet of a
profit-optimization philosophy is:

We are in the market to trade—Ileavingdividendsto help offset margin interest.

THEMOST DOLLARSIN THE LEAST TIME

The next question is ""How much is a lot?"" Suppose we discuss a friend who
bought 100 shares of stock at $20 and sold it at $40. He doubled his money, made
$2000 on a $2000 investment. Not bad. But suppose also we found out that he was 20
when he bought it and 40 when he sold it. Hisyield was 5% per year, and he might as
well have put his $2000 in the local bank!

Another friend bought a stock at 20 and sold it at 40 after holding it only one
year. He made 100% per year on his invested capital. Better? But suppose also we
found out that he couldn't find another stock that he liked during the next 19years.
He also made 5% per year over the 20-year period—and also should have stuck with the
local bank.

To maximize profitsan additional principle isneeded:

We mug mesare SUocsss in investing in terms of profit per unit time over the entiretime
o investment activity.

To maximize this we must maximize percent per yeer return on eech trade and gpproach
100%time usege of our fundsas dosdy as possble

We have now established the broad basisfor a profit-maximization philosophy.
We know that we must:

1. Trade—not inved.
2. Maximize percent per year yidd an each trade.
3. Seek 100%time investment of capitdl.

All well and good in theory —but how to go about it?
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HOW THE TRADING INTERVAL AFFECTS PROFITS

We will now see that there are two vitally important parts that the concept of
“"trading" wunder the assumption of improved timing plays in achieving
profit-optimization gods. Each of these hasto do with thetradinginterval.

Turn your attention now to Figure }-1. Here is a typical “high-low” chart for
Alloys Unlimited. The total range of the chart for about one year isfrom 12 to 49 3/4,
Suppose you had $10,000 and were astute enough to pick up the stock in November
1966 at 12. Holdingit through December 1967, you then sdl it at 49 1/2 and sdll short
at thesame price. Y ou cover your short in March of '68 at 32 1/4. With thisideal trans-
action timing (never achievable in practice), you would net $44,780 in profit on a
$10,000 investment in 70 weeksfor ayield of 333% per year. Aslovely as thissounds,
let's try something else.

Look at Figure I-2. This is the same chart with a few curvy dotted lines and
additional points on the chart emphasized by symbols. Looking at the curvy lineswe
see that during the time you held the stock for the previous transaction there was a
number of price trend reversals. Each significant high and low isdenoted by aletter on
the chart, associated with the price of the stock at that time in pointsand eighths.

Now suppose that you bought the stock at A (at 12) then sold and sold short at F
(39 3/8). You cover your short and buy again at G (30 5/8), then sell andsd| short at
J (49 3/4). Findly you cover your short sade at K (32 1/8). What happensto profits?
Four transactionswere required instead of two as before, but you netted $75,690 after
al transaction costs, instead of $44,780. The yield is now 562% per year on your
$10,000 initial investment.

Let's go a step further. Buy at A (12) then sdll and sl short at B (23 5/8). Cover
the short and buy at C (18 i/8), then sdll and sdl short at D (32 3/4). Cover thisshort
and buy again at E (24 5/8), then sdl and sdl short at F (39 3/8). Continuingin this
manner to K, you will fimd ten transactions to be completed. But this time you net
$290,000 for a yield of 2150% per year on your money!

Let's summarize. Over the same total time span, trading in the same stock,
assuming the same ground rules of perfect transaction timing (to permit comparison):

Two tradesnetted 333% per year
Four shorter tradesnetted 562%per year
Ten still shorter trades netted 21 50%pe year

Now were getting closeto the real reason why improvement in transaction timing
is worth dl the effort we can put intoit. Even discounting the effect of the unrealistic
assumption of perfect timing in the examples, the timing improvement that made the
10 trades possible is wdl worth striving for. And it all comesabout becauseimproved
timing permitsshortened trades!

The impact of trading interval is a dual phenomenon that holdstrue for dl stocks.
Assuming accuracy of transaction timing, you will always make more money by short
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26 Maximize Your Profits

trades than by long ones. There are two reasons for this. One of these isintrinsic to the
nature of stock price moves and will be understood after formulation of the price-
motion model of the next chapter. The other isa case of:

ADDING MAGIC BY COMPOUNDING

Far and away the most important factor in the overal profit-maximization
picture is the influence of profit compounding. After each successful trade more funds
are available for re-investment than before. Now the nature of the compound interest
law issuch that the overwhelming contributor to capital growth by this meansis—you
guessed it: How often the compounding takes piace. In short—how short the trades
ad

Let's see how this works by juggling some numbers. Well start with the same
$10,000 as before and assume a modest 10% profit (average) on each trade. Assume
one trade per month. At the end of a year you will have $31,380 for a profit yield of
313% per year. Take the same $10,000, compound it at the same 10% but do it twice
per month. At theend of ayear you will have $109,150 or a profit yield of 1091% per
year! At once per week, you have $1,410,000 at the end of ayear, or 14,100%!

Now it is seen why trading is so important if accurate timing of transactionsis
consistently possible. Trading brings profit compounding into play—while sufficiently
accurate timing to permit short-term trading drastically amplifies the compounding
effect. This principle is so important to profit maximization that it deservesentry asthe
next basic tenet: Profit optimization requires short-term trading.

MAINTAINING 100% INVESTMENT

All sounds pretty rosy so far—but how do we go about keeping funds working al
the time if we're hopping in and out of tradesevery time we turn around? The answer
is rapid selection and analysis. We aready know that we must find a way to drastically
improve transaction timing. We now know that we must do thisin such a way that
issue selection and timing analysis can proceed simply and fast. If we can do this, we
can maintain a number of issues ready to go at all times—so that as one trade ends
there will be aminimum lapse of time before the next starts. Like timing accuracy, this
is a function of the rest of the book—and we make the assumptionin this chapter that
it can be done.

For psychologica reasons the timing techniques to be developed must be such as
to provide objective signals, created by actual price action. Such signals must be
predetermined by analysis—after which stock prices must be tracked as signals are
awaited.

FOUR STEPSTO RICHES

The preceding discussions provide the bits and pieces. Now in pulling them ai.
together, we find that werequire:
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1. A profit-optimizinginvestment philosophy, the e ementsof which include:

® Trading—asopposed to investing

Maximizationof percent per year yield on each trade
M aximization of percent of time invested

® Minimization of the trading interval
Optimizationof transaction timing.

. B M
§ a .
[ o0

2. Fas and simple issue selection
3. Fag and smpletransaction-timinganalysis
4. Accurateand timely stock pricetracking

. 5
ST

It is the purpose of the remainder of this book to wed these elementsintoa
practical method of extractingthe profit magicfrom stock transaction timing!
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Timing is the key—and the price-motion model described in this chapter is the
key totiming! Chapter One presented an investment philosophy whichispractical, and
capable of producing very large yields on invested capita —provided transaction-
timing accuracies of very high order can be achieved. Such accuraciessimply are not
possible using traditional approachesto investing.

—_ N

SOMETHING NEW AND UNCONVENTIONAL ISREQUI RED

Only two basic reasons are advanced in traditional approaches for the price
motion of stocks:

1. Random events causing individuals and groups to make buy and sell decisions at
unpredictable times.
2. What investors think the impact of various ' fundamental™ factors may be on the

price of a stock.

By their nature, random eventscannot be of aid in the prediction of price changes.
Foreseeable fundamental factors can theoretically help. In fact, researching these isthe
traditional approach Thiswhole field has been thoroughly plowed for many years by
many competent people. It is highly unlikely that really significant transaction-timing
improvement is achievable by going back over this well-trampled ground. If we areto
achieve the needed help, it must come from another quarter entirely—and it will
therefore be unconventional in nature.

This chapter suppliesa third maor reason for the price gyrations of stocks. For
convenience we will cal it "X motivation™ for the present. It is the existence and
nature of this factor upon which transaction-timing improvement depends, for it isthe
" something new and unconventional™ that is required!

The materia in this chapter does not constitute proof of the existence of the
phenomena discussed. This will be developed bit by bit in later chaptersin sufficient
depth to satisfy most individuals. Where more rigorous evidence is needed, but would
distract from the main theme (which is applications), references will be made to the
Appendix at the appropriate times. With thisin mind, let us state the objectivesof the
current chapter:

® To define the nature of price motion. The statements of fact then become an
explanation or ""mode"" of price change on which dl specific timing methods will
depend.

® To present simple graphical and visua demonstrations of key elements of the
pricee-motion model. Thisisdonefor two reasons:

S e

1. To provide you with enough evidenceof model credibility to permit acceptance
of the existence and nature of “X motivation™ etfects so that you can make use
of it without doubt or mental reservation.

2. To demonstrate for you the first of severa graphic and visud techniques that
you must learn to uselater for yourself.
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It should be borne in mind that something vastly unusual is necessary for our
purpose. Some of the conclusions reached will appear strange indeed to personsversed
in the traditional approach to socioeconomic world-of-finance type problems. Such
readers are strongly urged to reserve judgment until the entire story is unfolded. ' The
proof of the puddingisin the eating,”" and you will find that the methods described
work!

WHAT MAKES PRICES CHANGE?

Decisions. Prices change because stock ownersdecide to buy or decide to sdl at a
specific time. Which way prices move when buyer and seller face each other (through
exchange representatives) depends on how strongly the buyer feels about buying in
relation to how strongly the seller feels about selling. But decisions in themselvesare
effects—not causes. Something causes an investor to decide to sell—and at a particular
time at that.

The cause of decisionsis ""motivation.” If a stockholder decides to sell for no
other reason than to raise money to remodel the house, the motivation can be classed
as random in nature. Millions of investors deciding to buy or sell for reasons unrel ated
to the current or possible future price of a stock cause price changes due to random
motivation.

The magnitude of all such “randomly-motivated’ price motionamounts to no more
than two Y This statement is the first element of our price-motion model —and will
appear incredible to many. Accept it for the moment, for it is a demonstrable fact.
And it is one you must keep firmly in mind as you trade and prices vary in an
apparently random manner.

THEIMPACT OF HISTORICAL EVENTS

One of the major misconceptions that must be dispelled is the conviction that
large-scale historical events dominate market activity. From all sides we are continually
presented with this or that national or world event which is credited as the cause of
current market behavior. In Chapter Nine it is shown that the factsjust do not fit the
conviction! And if you believe that they do, you are effectively prevented from
applying a profit-optimized trading philosophy.

As a singular example, consider the case of the traumatic assassination of
President Kennedy. It is to be hoped that you were not one of those who sold at aloss
during the 15 minutes of panic following the announcement. Beginning immediately
thereafter, the market (as measured by the Dow-Jones 30 Industrial Average) climbed
in nearly unbroken manner from the region of 710 to that of 1000!

The impact of wars, global financial crisis, and afl other similar events on market
price action is utterly negligible! This statement is the second element of our
price-motion model.

THE SOURCE OF TRENDS

Historical events represent only one type of so-called " fundamental' motivation
for the buying or selling of stocks. At least three other categories require consideration
for our model:
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e Events which can be anticipated and which influencethe outlook for entire industry
groups

e Eventswhich can be anticipated and which influence the outlook for asingte issue

e Events(usudly associated with a Specific company) which cannot be anticipated.

Foreseeable fundamental events influencing investor thinking regarding industry
groups and specific issues account for 75%af the price motion of stocks. The effect is
long-term, smooth, and trend-like in nature.

Unforeseeable fundamental events influencing investor thinking principally with
regard to single issues add "specific randomness' to stock price mwotion. The rate o
occurrenceissmall, but the effect can be largeand sudden.

These two statements are the third and fourth elements of the price-motion
model and can use amplification. Unlike historical events, investor motivation
stemming from fundamental factors affecting group and individual issuesdoesinfluence
price-motion to a large extent. The effect is of the nature of an underlying trend
which is relatively smooth and sow to change direction—if the factorsinvolved are
foreseeable. If not, the impact can be large and swift; thisis the principal reason for
the need of **profit-preservation™ type action signals. Unfortunately, the underlying
fundamental trend is of little use for our purpose, except to accentuate price moves
due to "'X motivation."

“X MOTIVATION" —AND WHAT IT DOESTO STOCK PRICES

The forgoing price-motion elements must be understood and used in successful
trading—but they have virtually nothing to do with specific transaction timing! The
bulk of the remainder of this chapter will have to do with that price element which
does have to do with timing—namely: "X motivation.""

First of all, discard any reservations you may have regarding choice of names. The
all-important effect to be described exists and can be used—regardlessof what causes
it, or what it is called. The choice of the classical symbol of the unknown, ""X," is
simply based on the fact that only theories exist regarding the cause. That the effect is
present and useful is not theory—and can in fact be proven beyond all question!

23%df all price motion is oscillatory in nature and semi-predictable! Thisis the
result of "X motivation™—and the statement constitutes the fifth tenet of our
price-motion model. The oscillatory motion involved is not smple—in fact it is
extremely complex. Fortunately for our purposes, a few outstanding traits characterize
it sufficiently to establish utility. We must now state and fully understand the
implications of these traits. The description of oscillatory or **cyclic'* price action will
be referred to as the ""cyclic modelY—which in turn is one element only (though a
very important one) of the overall price-motion model.

It is absolutely essential to your further progress that you gain a complete and
fundamental grasp of the cyclic nature of this 23% of dl price action! The facts are
straightforward and simple—but elemental in their significance.

HOW CYCLICALITY EXPRESSESITSELF IN THE MARKET

Let us first clarify what we mean by " oscillatory™ or "cyclical." When a quantity
starts low, rises smoothly and without interruption to a high—then descends in the
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same manner and in the same length of time to the low it started from, we will say it
has completed one ""cycle.” If it repeats this action, completing the next cyclein the
same length of time as before, we will call it both cyclic and periodic. The principal
characteristic with which we will be concerned is the time required to complete one
cycle, which we will call the ""duration' of a cycle. The entire cyclic activity will be
referred to asa'’ component."

Item A of Figure III-1 is a representation of an idea periodic-cyclic motion.
Variations from thisideal are possible and will be discussed aswego aong.

THE SUMMATION PRINCIPLE

Cyclicality in price motion consists of the sum o a number of (ron-ideal)
periodic-cyclic components. This is the first element of our cyclic *sub-modd.™”
Now. What do we mean by the "*sum' of such fluctuations? Any desired number of
such cyclic components, each of which differs from the other, can be visuaized. But
the differences must be found in one or more of three descriptive quantities:

e The magnitudeor size of the motion (as measured from peak to trough)
e Thelength of time required to completeone cycle—or the duration.
e Therdative positionsin time of one motion with respect to ancther.

Two such waves(and a straight line), differing from each other in one or more of
the three ways described, are shown in Figure 111-2, where the two periodic-cyclic
components are identified as A and C. Now at each point on the time scale, ssmply
add the vertical size of the two waves (and the straight line) at that moment and plot
the result. This is the shape of Figure HI-3. You have accomplished the process of
summing two cyclicalities and astraight line. Any number of such fluctuations may be
so added together to get a new, composite wave form. You will be going through this
process over and over again in the cyclic analysisof your stocks—and should become
thoroughly familiar with it. This is the manner in which ""X" motivated cyclicality
combinesin the price motion of stocks.

THE COMMONALITY PRINCIPLE

Summed cyclicality is a common factor among dl stocks. This is the second
element of the cyclic model. Commonality of cyclic price motion is expressed in
severa ways.

e Cydlicality existsin the pricemotion of all stocks.

e The cyclic componentsin each issue have similar durations.

® Thehighsand lows of cyclic fluctuationsare time synchronized.

® The rdativemagnitudesof cyclic componentsare smilar in all issues.

These four statements are part of the principle of commonality.

THE VARIATION PRINCIPLE

Price motion is different from issue to issue primarily because of differencesin
the 75% of underlying fundamentally inspired movement. However, a secondary
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source of differences arises from variations from commonality in the cyclic action.
Each cyclic component variesfromthe ideal in that magnitude varies slowly as time
passes. As magnitude increases, duration also increases. As magnitude decreases.
duration afso decreases. This concept of cyclic magnitude-duration fluctuation is the
third element of the cyclic model.

In addition to this primary source of variation, deviationsfrom commonality also
contribute to differences from issue to issue. The most important such deviations
areasfollows:

e Redative magnitudes and durations of cyclic components differ dightly from issue to
issue.

® T i e synchronization is not perfect. A cyclic high or low in one issue will not
necessarily occur at exactly the same time asin another.

® Sovaral components may tend to dominate in agiven issue at a given time, while others
may dominatein other issuesat the same time.

These statements are part of the third element of the cyclic mode.

THE NOMINALITY PRINCIPLE

The effect of the variation principle is to force the use of a nomina cyclic
duration in the quantification of the cyclic model. These nomina durations are an
element of commonality, and the deviations from these over a given range are the
expression of the principle of variation. The nominal durations of the principal cyclic
componentsare;

Tablel-1
Years Months Weeks
18
9
4.5
3.0
15 18
1.0 12
75 9
* 50 6 26
* 5 3 13
15 6.5
75 325
375 165

*The 26 and 13-week components
often appear in data as a combined
effect of 18-week nominal duration.

This tabulation is the fourth element of the cyclic model.

THE PROPORTIONALITY PRINCIPLE

The greater the duration of a cyclic component, the larger its magnitude. The
nominal relative relationship between these quantities is as shown in Figure II-1.
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The Magnitude-Duration Relationship

Ths statement and chart constitute the fifth and final element of the cyclic model.
And now you have a price-motion model!

You should read and re-read the features of this model until every aspect is
burned deeply into memory. The more or less mechanical timing techniques to be
presented based on this model will not in and of themselves be sufficient to assure
successful trading operations. Y our degree of attainment of results will hinge in large

part on your ability to resolve ambiguities via your understanding of the elements of
price motion!

For

convenience, the elements of the price-motion model are compactly

assembled asfollows:

IL
IIl.

V.
V.
V.

VIL

Random events account for only 2 percent of the price change of the overall market
and of individual issues.

National and world historical eventsinfluence the market to a negligibledegree.
Foreseeable fundamental events account for about 75% of all price motion. The
effect issmooth and slow changing.

Unforeseeable fundamental events influence price motion. They occur relatively
seldom, but the effect can be large and must be guarded against.

Approximately 23% of all price motion is cyclic in nature and semi-predictable
(basis of the " cyclic modd™).

Cyclicality in price motion consists of the sum of a number of (non-ideal)
periodiccyclic "'waves" or **fluctuations' (summation principle).

Summed cyclicality is a common factor among all stocks (commonality principle).
Cycliccommonality expresses asfollows:
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Exigencein dl issues
Smilar durations

Similar relaive magnitudes
Time synchronization

Viil. Cydic component magnitude and duration fluctuate dowly with the passsge o
time. In the course of such fluctuations, the greater the magnitude, the longer the
duration and viceversa (variation principle). In addition, issueto-issue variation
expressesas deviation from commonality asfollows:

e Deviationsin relative magnitude and duration.
e |mperfect time synchronization.
e Differencesin component dominance.

IX.  Principle of nomindity: an dement of commondity from which variation is
expected. Nomina cyclic component durationsare shown in Tablel]-1.

X, The greater the nomind duration of a cydic component, the larger the nominal
magnitude (principle of proportionaity). The relationship between the two is
illustratedin Figure 11-1.

The above ten statements constitute the formal, quantitative, price-motion model.
Because of its importance, let us restate the model qualitatively in homely terms for
additional clarity.

Visualize a general tendency to change slowly and smoothly because of basic
fundamentals. Mix in occasionally a bit of short-term, sometimes quite sharp,
price motion due to specific and unforeseen fundamental developments. Conceive of
al of this so far as causing about 75% of all price change, but asstill being agenerally
smooth situation (few fluctuations). Now stir in a little random action. Superimpose
the sum of 12 cyclic motions totaling some 23% of all price change. Imagine the longer
duration elements of this motion as being largest in size also. Cause each of these to
fluctuate slowly in magnitude and duration. Now have the whole mix influence human
decision-making processes, en masse. The resulting buy and sell decisions terminate in
purchases and sales—which in turn reflect changing prices. And there you haveit: A
simplified explanation (or model) of stock price fluctuations—with predictive
implications!

THE SIGNIFICANCE OF CYCLICALITY

" Stock Prices Fluctuate'

They certainly d o and we now know that they do so in a reasonably ordered
manner!

""Buy Low and Sell High™

The key to transaction timing is in knowing w/en islow and when is high. The
price-motion model elements promise us this knowledge—as exact as our ability to
untangle the |12 periodicities of the imodel as time goes along. This can never be done

e e e
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precisely. However, techniques will be developed in later chapters which convert the
imperfect predictions possible into precise action signas. The expectations for being
completely incorrect are about 10%, and even this error factor can be effectively
prevented from causing significant 1oss The remaining 90% of correct action signalsis
more than sufficient to bring into prominence the profit compounding principle of
Chapter One.

HOW TO GO ABOUT OBSERVATIONAL ANALYSIS

We wiil now go into the first and most elemental method of determining the
status of cyclicality at any given time. This is an essential first step in " predicting™
what is likely to occur in thefuture. Thiswill be done by illustrating key pointsof the
cyclic model. (The remaining elements of the price-motion model are discussed in
Chapter Nine and the Appendix.) A dua purpose is served in this approach: you can
see for the first time the elements of the model in operation, and the techniques used
will be needed later asyou analyze the market and individual issuesfor yourself.

Let's first of al take alook at cyclicality in the Dow-Jones 30 Industrial Average
(DJA). Figure H-2 is a weekly high-low chart of the DJA from early 1965 through
early 1969. Prices have certainly fluctuated during this period, ranging from ahigh of
1001.11 in February 1966 to a low of 735.74 in October of the same year. Our
objective is to extract as much cyclic information as possible from thischart, using the
expectations of the cyclic model asaguide.
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Now look at Figurell-3. Thisis the same chart except that a smooth envelope has
been drawn surrounding the data. Do not be overly concerned just here about the
mechanics of constructing thisenvelope. Thiswill be covered in detail in Chapter Four.
Suffice it tosay that the envelopeis unique and is constructed according to fixed rules.
It enclosesall of the data on the chart (with the exception of the peak of the action of
one week in May 1968), and isuniformly and precisely the same vertical thickness over
the entire span of time represented. You will be making much use of such envelopes
later because construction of such an envelope is always the starting point for
observational cyclic analysis.

Now notice that the envelope boundaries are contacted (or approached closely)
by the data only in certain spots. These are identified in Figure I1I-3 by letters. In
short, prices gallop back and forth within the envelope—and the points of actual or

near contact represent highsand lowsof one of the cycliccomponents were interested
in.

ST v~
/ [\ DJ INDUSTRIAL v

L~ , \ WEEKLY // W
7

/ FIGURE I-3

A Congtant-Width Envelope: TheStarting Point In Observational Analysis

Continue the analysis by counting the number of weeks between lettered lows.
Lows are adways preferable for this purpose since you will find them to be better
defined than are the highs. The results can be tabulated as shown on thefollowing page.

Notice the decline in duration between points BC, C-D, and E-F. These are
examples of rmagnitude-duration fluctuation (the variation principle), us expected from
the cyclic model. Of the ten cyclic samples available, ignore the obvious variants—and
average the remaining seven durations. The result is a nominal cyclic duration of
21.428 weeks. This is the current time expression in the DJIA of the 26-week nominal
duration cyclic component of the pricemotion model Now record the variation from
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Time Period Duration (weeks)

A-B 23
B-C 14
C-D 9
D-E 21
E-F 12
FG 22
G-H 24
H-l 17
I 20
J-K 23

average of the seven samples, which is+2.572 and-4.428 weeks. Average these limitsto
obtain t3.5 weeks. In view of the relative inaccuracy of the method, round off
decimals—and your expectation isfor 21.4 + 3.5-week cycles to continue to make an
appearance in the near future in this indicator. These results must, of course, be
subjected to continuous up-dating since the principle of variation is in constant
operation. One final bit of very useful information can be obtained from this exercise
by forming a center line mid-way between envelope bounds. The significance of this
line isthat it represents the sum of all cyclic componentsof duration longer than 21.4
weeks—added to any fundamental trends existing at the time.

"NESTING" ENVELOPES UPWARD

Using the same data, let us now apply the same technique to extract information
regarding the next longer duration cycle of the model.

Turning to Figure II-4, we see the same chart as before, but now a second
envelope has been added. The characteristics of this one are exactly as before, except
that they apply to thefirst envelope, rather than to the original data. It isimmediately
seen that the first envelope oscillates back and forth between the bounds of the
second, establishing contact at the lettered intervals. Proceeding as before, count the
weeks between lows. Two samples are available with durations of 67 and 75 weeks.
Averaging these produces 71 = 4 weeks as the nominal expected duration and extent of
variation in the near future. The cyclic model calls for the presence of an 18-month
cycle. Eighteen months is 78 weeks—and the 71 t 4-week fluctuation noted is the
counterpart of the 18-month component of the model for this period of time in the
DJA.

We now have a set of "nested” envelopes, and the process of constructing a
second envelope about the first one we will call " nesting” upward. The mechanics of
envelope construction does not permit the existence of envelopes containing
fluctuations of duration between 21.4 and 71 weeks in this particular sasmple of DJA
data. Noting this, and referring back to the cyclic model, you will see that a 9- and
12-month component appear to be missing. They are, in truth, present—but of such
small magnitude at this particular time as not to be “observationaliy significant.”” This
isan example of the" dominance" characteristic of the principle o variation in action.

During this same period of time, the ""missng” components can be found
dominant in other indicators and specific issues. Once again, a center line can be drawn
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FIGURE -4

Nesting Envelopes

between the bounds of the second envelope. The significance, as before, is the
representation of the sum of fundamental trends and al longer duration components
(in this case longer than 71 weeks). Thistype of information will be put togood usein
later chapters.

"NESTING" DOWN

After nesting upwards to the point where you run out of cyclic samples(asin this
case), the same data can be made to produce still more information by nesting down.
However, you will find that envelope smoothness deteriorates steadily as enclosed
cyclic durations decrease. Part of this is due to the use of weekly data, and can be
overcome by shifting to daily plots. But the bulk of the problem isintrinsic to the
expression of the principle of variation.

Accordingly, another technique is introduced that you will often find useful.
Let's go back and re-examine Figure 11-3. Observing the region of this figure between
letters F and G (lows of the 21.4-week cycle), we note that prices did not move
smoothly up and then down again, but did so in now familiar gallops. In fact, between
F and G, three such gallops are seen. What about G and H? Again three. Between H and
| the same occurs, except that the imagination is stretched a bit on gallops two and
three. But, between | and J, once again three movements are clearly noted.

Now the average duration of the F-G, G-H, H-I, etc. type movements was
previously established as 21.428 weeks. One third of thisis 7.142 weeks. Thisis the
expression at this time in the DJIA of the (nominal) 6.5-week component of the cyclic
model.
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A third technique can be employed to provide additional estimate accuracy.

e Formanew envelopebetween theletter sE and J of Figure II-5 by car efully connecting
each weekly low on the plot to its neighbor with short, graight lines to obtain the

bottom of the envelope.
e Similarly,connect the weekly hi ghs to form the envelope upper bound.

FIGURE DI-5

Another Envelope Technique

The result isseen in Figure 11-5 with al extraneousinformation removed—and the
fluctuations of interest are clearly seen. Now run acenter line through thisenvelope as
in Figure II-6 (where thelows of interest are numbered). Refemng these back to atime
scale, weeks between each can be counted and averaged. The outcome—15 samples
with an average duration of 6.766 weeks. Thisis within 5.3% of the original estimate
based on one-third of the 21.4-week cycle—and is considered more accurate. The
average of the extremes of the deviation from nominality is+.8 weeks.

USNG EXPANDED OR CONTRACTED DATA

All components of the cyclic model which are present in this sample of the DJIA
between the nominal ones of 6.5 weeks and 18 months have now been identified. To
proceed further, the price action must be presented in adifferent form.

To extract still shorter duration fluctuations, daily data must be used. Any time
the price chart permits less than six or seven data pointsin the time span covered by
theduration of one cycle of agiven component, the display must be expanded by going
to closer data spacing. To extract longer duration fluctuations, a longer time period

'
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5 2 FIGURE O-6

An Example Of Short-DurationCycticality

o must be covered by the data. Effort can be minimized here by following the rule of a

i ' minimum of Sx or seven data points per cycle. Any time you run out of cyclic samples
in your data, it istime to contract your display (if you desire information on longer
duration cycles).

] We will choose contraction for the purposes of further illustration. In FigureIi-7,
the DJIA is extended into the past to May 1949 on a monthly basis. This plot is
constructed on alogarithmic rather than a linear scale. This device isuseful whenever
the sum of all trends and components longer in duration than the cycle of interest is

3 extremely steep.

The same plot is reproduced as Figure II-8, with the familiar constant-width
envelope added and distractions removed. Over this 20-year time period, four samples

: of periodicity are present. Theduration is52 + 1 months. The cyclic model leadsusto

expect acomponent of 4.5 years duration, or 54 months. We have obviously isolated

this (nominal) model component in our example. We will not proceed further with this

1 illustration of the cyclic model in action in the DJIA, since our purpose has been

served.

The procedure in such preliminary analysis is now clear. And the purpose is to

; obtain dominant component identification (using the cyclic model as a guide);

: determine the near past nomina durations and expected variation; and pinpoint the

‘ ; location in time of the last low of each component. The ways of using thisinformation

3 i to improve transaction timing will be made clear in subsequent chapters.

" B iy d A0S 2N -

Before leaving the subject, two additional key .features of the model require
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demonstration. You should have a better idea of the characteristics of magnitude-
duration fluctuation than can be gained via envelope analysis. The same is true for the
expectationsof the principle of commonality.

EXTRACTINGCYCLIC MODEL ELEMENTS

Envelope analysisis a ssimple and fast technique for determining present status of
cyclic components, but leaves much to be desired in the way of detail. To progress
further, the techniques of numerical analysisare required. You will never need to apply
these time-consuming methods as you trade, but you should be aware of their
existence and power. Chapter Eleven and the Appendix will make method and
function clear.

Using such techniques, the plot of Figure I1-9 was prepared. Here, the 18-month
(nominal) cycle of the model has been cleanly extracted from the closing pricesof the
DJA over the time-period January 4, 1935, to December 28, 1951. Thirteen samples
are present with an average duration of 68.3 weeks. This compares with the two
samples previously seen in the 7965-1968 time period of 7/-week duration. Thisisan
example of the principle of variation in operation over along period of time.

FIGURE -9
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The TimePersstencef Cyclicality

Even more important, you can now get a much improved idea of the nature of the
magnitude-duration fluctuation phenomenon. Using the envelope technique on this
extracted fluctuation we amve at the results of Figure 11-10. It is seen that such
fluctuation is slow and smooth. The rate of changeis much slower than the individual
oscillations that comprise the envelope. This isvery important, for it means that near
past nominal magnitudes, durations, and variations are unlikely to be much different in
the near future.

CYCLICALITY IN INDIVIDUAL ISSUES

Model element demonstration to this point has employed only the DPow-Jones
Industrial Average. The principle of commonality assures us that the results hold
essentially true for all stocks, but neither this nor the extent of expected variation
from commonality hasyet been illustrated.
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FIGURE Ii~10
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ThePrindple Of Varidion At Werk

For this purpose, turn to Figure 1I-11. Thisis a weekly plot of Warner Company
(listed on the New York Stock Exchange) for the 1961-1963 time period. The
cyclicality that has been extracted using numerical analysis techniquesisclearly visible
in the stock price asyou compare the two. Thefollowing elements of commonality are
noted:

1. Magnitude-durationfluctuation.

2. Fve samples are presat, the lagt of which is foreshortened per the principle of
vaiaion.

3. The remaining four average 18.5 wesks This is the expresson of the combined
effects d the 13-and 26-week componentsnoted in the mode.

The principles of commonality and variation can also be demonstrated to some
extent using envelope anadysis. For example, Figure 11-12 plots Standard Packaging
(New York Stock Exchange) from 5 May 1967 through 10 January 1969. Noting a
seeming regularity with two lows appearing in 1967 and three more in 1968, we apply
the constant-width envelope technique. The result is shown in Figure 11-13, sans all
extraneous information. Four samplesare present, averaging 18.75 weeksin duration—
which werecognize as consistent with the cyclic model.

Noting again that progressof prices from low to peak of this component is not
smooth, we form a new envelope by connecting weekly lows and highs. Theresult of
passing a smooth curve through the center of thisenvelope isdepicted in Figure 11-14.
This time 14 samples are present, with an average duration of 5.71 weeks. The ratio of
18.75 to 5.71 is3.28, indicating once more the presence of approximately three of the
shorter duration cycles within the span of the longer one. The 5.71-week duration
compares favorably with the 6.766 number obtained for the DJIA in the same time
period—and demonstrates both the principles of commonality and variation for this
particular i sste.

Contracting the data produces Figure 11-15. Here Standard Packaging is shown
from 9 April 1965 through 24 May 1968. The envelope technique revealstwo samples
of 70.0-week average duration. The two samples taken for the DJIA in the same time
period averaged 71.0 weeks!
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HOW SYNCHRONIZATION IS EXPRESSED

One of the characteristics of the principle of commonality isthe manner in which
cyclic component highs and lows occur at nearly the same time from issue to issue. We
can use Standard Packaging again to demonstrate this aspect of the cyclic model.

In Figure 11-16, Standard Packaging and the DJIA are plotted in a manner suited
for price-turn comparison. The data have been proportionally adjusted in thisfigureso
that the total price variation for each over this time period is identical. The timing of
all fluctuations of all durations is seen to be virtualy identical. In fact, "*wheregoeth
the Dow, there goeth Standard Packaging™ would seem to describe the results with
considerable accuracy!

In spite of this, the principle of variation is seen at work in the gentle divergence
of the two price histories before and after the 65th week on the plot, even while time
synchronization is firmly maintained. The commonality of synchronization is more
broadly demonstrated in the Appendix.

SUMMINGIT ALL UP

A large percentage of the price motion of al stocks consistsof the sum of a number of

periodiccyclic "waves'

® The waves in each stock have many common characteristics, including duration,
relative magnitudeduration relationships, and a strong tendency to be time
synchronized. This feature can be expressed asaprinciple of commonality.

e Deviations from commonality are minor and can be expressed as a principle of
variation.

® Very little of stock price change israndom in nature.

® Smooth, underlying trends are caused by fundamental factorsrelated to the growth of
the economy and of specific industries and companies.

® Mgor historical events do not significantly influence the market.

e Relativeindependence of stock price fluctuationsfrom random and historical events,

plus the periodic and common nature of the cyclic components permit timing analysis

on apurely "technica basis.
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e A mode of price motion can be constructed as the basis for such anadysis. The
principles of summation, commonality, variation, nominality, and proportionality
describe the most important aspects of this model.

® The graphical method of data enclosure by specia " envelopes™ is a useful method of
roughly determining the status of cyclicality.

® The pricemotion model permits the development of numerous techniques for refined
transaction timing which are described in later chapters. A firm understanding of the
nature and meaning of the price-motion elements of the model is essential to the
proper application of these techniques.
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chapter
three

Verify Your Chart Patterns

e Why Trend Linesand Channels Form and Repeat

e Where Head and Shoulder PatternsCome From

e About DoubIeTopsaﬁd Bottoms

e TheSignificance of Triangles

e How to Tell in Advance it a Chart Pattern Will **Fail**
e Understanding Other Chart Patterns

e How Cyelicality Gives Meaning to Chart Patterns

e TheSignificance of Moving Averages

e Why Ten-and 30-Week Moving AveragesAre Useful

e How to Plot and Interpret a Moving Average Properly
e How aMoving AverageCan Aid Cyclic Analysis

e Summarizing Chart Patterns

In Chapter Two you were introduced to an unconventional concept of stock price
motion. Before applying the resulting price-motion model you must develop
confidence in it—and that is part of the purpose of this chapter. If the X
motivation' concept isvalid, it must be able to explain the existence and reoccurrence
of common chart patterns—and why they impart information to the investor. Thus,
reconciliation of the model with the precepts of charting is strong evidence of the
vdidity of the model —which adds to confidence in usage.

The second purpose of the chapter is to show you how the price-motion model
can be used to resolve chart patterns. Such patternscan be used to help determine the
status of cyclic activity, and thisin turn can be used to determine which way and when
price motion will go at pattern termination. For those of you that are unfamiliar with
chart patterns, reference is provided in the bibliography to severa good bookson the
subject.
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WHY TREND LINES AND CHANNELSFORM —-AND REPEAT

These are two of the very most basic tools of the chartist. The chartist will note
two or more consecutive fluctuation lows, and if each one occurs at a higher price
level, he will draw an ““uptrend™ line connecting or just below them. Similarly, he will
draw a'*downtrend™ line connecting or just above two or more consecutive fluctuation
highs when each successive high is at a lower price level. He will then draw upon the
adage that '"trends tend to persist,” and expect the uptrend or downtrend to
continue—until the trend line is broken.

Furthermore, our chartist will often note a situation where prices are generally
trending in one direction or another, but appear to bounce back and forth between
two imaginary, paralel lines. He will draw these linesin on the chart and call them a
channel.

In Figure III-1 we have extracted the ssmplest possible set of elements from our
model. One of our cyclic components (any one) isshown at “A.” Itisassumed that al
longer duration components sum for the time being to the straight line at “B.” At each
point in time, the pricevaluesof A" and "'B"" are added to get the resultant, “C.” Asa
result of this highly ssimplified extraction from our model, both an uptrend line and an
uptrending channel are formed!

Trend lines and channels have often been described in awe-filled tones, for it does
sometimes seem like magic when stock prices consistently reverse themselves at
channel or trend line boundaries amost as if these were very rea constraints. At this
point, however, we can see that thereis no magic to it at al: It is simply the natural
result of the existenceof “X* cyclicalify!

WHERE HEAD AND SHOULDER PATTERNS COME FROM

Now we will add just a little more complexity to our simulated price action. In
Figure 11I-2, we see two of the cyclic elements of our model at ""A™ and "'C."" The
magnitude and duration relationships between these are approximately those that our
model says should exist between the 18-week and 18-month periodicities. As before,
we will not clutter up the picture with any other cyclic activity, and will assume that
all regularitiesof longer than 18 months duration sum to thestraight lineat "'B."" Again
we will add the value of all three together for each interval of time and show the results
as Figure I1I-3. Quite a complex bit of price motion for such asimple beginning, isn't
it? Imagine what it's like with dl 12 periodicities at work-and with fluctuation of
magnitude and duration added!

Now let's put afew of the chartist's favoritelinesin placein Figure I1I-4.

Pay Dirt!

Almost everywhere we look we see achart pattern of traditional significance! An
uptrend line and a downtrend line both appear. These are each parts of short up and
down channels respectively. Both downside and upside breakouts from trend linesare
present, and in each case forecast what the chartist says they should—a reversal of
trend! Another charting favorite also strikes the eye. The head and shoulder pattern is
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a classic one with a sloping neckline. The downside breakthrough confirms the trend
reversal caled by the previous breakthrough the uptrend line, and calls for further
downside activity. The oft-noted "return move' to or near the neckline is present,
followed (as per tradition) by further downside activity. All of this from an amost
ridiculously smplified version of our price-action model!

Let's pause a moment and discuss what we've seen happen. Direct your attention
to Figure ITII-5. The simulated price motion of FigureIIl-3 isreproduced here. but this
time with our constant-width envelope of earlier chapters added. The constant-width
envelope phenomenon is seen to be a mandatory outgrowth of the cyclic model!
Obviously, when all fluctuationscompletely fill such an envelope over any given period
of time, the magnitude-duration fluctuations for the intra-channel cyclic component
must be nil for thistime period. And indeed, this is exactly what Figure III-5 shows,
and exactly the way the simulated price motion wasformed in thiscase! Furthermore,
when the fluctuations do not fill such an envelope, we are warned that such
magnitude-duration fluctuations are forming up.

Now note the overlay in Figure III-5 of the previously remarked up and down
trend lines and associated up and down channels. It is easy to see here that the
chartist's trend lines and channels are smply straightened-out segments of our
constant-width envelope boundaries, which actually are curved! Clearly, when alonger
duration cycle than the one contained within the channel begins to turn over, our
curvilinear channel turns aso, and prices quickly ""break' through the chartist's trend
lines and channel boundaries. His assumption, therefore, that this indicates a major
price reversd is founded on the facts that:
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1. A long duration cycle has caused the effect, hence it will be quite long before the
previoustrend isresumed!

2. A long duration cycle haslarge magnitude associated with it, hence the amount of price
motion in the reversal isapt to bequite large!

Over the years, chartists have noted that such breakthroughs are usually followed
by a significant reversal: thisinformation has been obtained empirically. Through the
application of our model, we now have shown how and why it happens from a purely
theoretical standpoint. Our results and the chartist's observations are quite in
agreement!

The caseis similar for a head and shoulder formation. We can readily see (Figure
III-4} that the neckline the chartist draws isin this case simply asecond uptrend line.
The preceding uptrend line connected the first two cyclic lowsin this figure. When this
trend line was broken on the downside, followed by a third cyclic low, then the second
and third lows formed a new trend line, with sharply reduced upward dope. Thisis
merely a rather crude way of causing the straight-line segments of the chartist to
conform to the curving channel that we now know exists! In fact, ahead and shoulder
pattern must be formed as a consequence of our price-motion model as price motionis
turned by a longer duration component, so long as the time relationship of the two
components in question issimilar to that shown in Figure Z7I- 2, from which Figure II1-4
was derived!
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ABOUT DOUBLETOPSAND BOTTOMS

But what, we ask, about a case where pricesreverse without the formation of such
a pattern? Figure IH-6 shows the segment of Figure 111-2 which contributed to the
formation of the head and shoulder pattern. Now note the dotted cyclicality in this
figure which isin every way identical to theonemarked ""A™ except that the position
of each low is shifted dlightly in time relative to the ""A™ cycle. Summing these as
before, we get Figure IIi-7. The result of this smple changeis a double top, yet
another charting favorite! 1t becomesclear that whether a head and shoulder pattern or
a double top forms—or indeed, whether a head and shoulder pattern has an
up-sioping, horizontal, or down-doping neckline—is dependent only upon the time
relationship between two cyclic components. It is also apparent that the same
reasoning holds true for inverted head and shoulders patterns, and for double bottoms!
In each case, the chartist notes the patterns and the most probable following action.
We now know why such patternsform (and regularly!) and what causesthem. e will
seelater how we can put this added knowledge to good use in transaction timing.

THE SIGNIFICANCE OF TRIANGLES

Let us now cal into play one more element of the cyclic model. In Figure Ii1-8,
the sum of al components from Figure IiI-2 that formed theleft shoulder of Figure
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11I-4 is shown as a dotted line. T o thiswe will now add one more component — of still
shorter duration and, of course, of correspondingly smaller amplitude. For the first
time we will also assume the magnitude-duration fluctuation to be expected from the
price-motion model. Therefore, to the elements that formed Figure 1114, we have
added two additional ingredients:

1. A third eyelic component.
2. Magnitudeduration fluctuation—thusgetting the smulation alittlecloser to agreament
with our more complex model.

Once more we sum up each of the elements proposed to get the result at the top
of FigureIII-8. This time we have a pattern which abounds on all charts. The chartist
varioudy refers to this type of formation asa ' coil,” ""triangle,”” "'flag,”” ** pennant,”
"box,"”" ""diamond” or "wedge" All ae formed from cyclic elementsin the same
manner.. The differences are dependent upon the state of magnitude-duration
fluctuation of a short duration component at the time when the sum of all longer
duration components is pausing due to cyclicality. In each case, the rules of charting
which impute probabilistic follow-on to such patterns are based soundly upon the
existenceand behavior of the cyclic elements of our model.

HOWTOTELL IN ADVANCEIF A CHART PATTERN WILL ""FAIL"

Triangles may be formed aso in much the same manner as double tops and
head-shoulder pattems. Let's examine in some detail a specific case which is reported
in apopular book on charting. The stock isPerkin EImer and the time period is March
through September 1961. This time a daily high-low chart is used so that we can see
the impact of shorter duration periodicities. Two triangles wereshown in the book on
charting in which this example appeared, and these are reproduced in Figure I11-9,

Now we must examine this chart carefully in thelight of our model. Two samples
of a periodicity are shown with lows at A, B, and C. The average duration of theseis
13.9 weeks, which we note is satisfyingly close to the 13-week nominal duration cycle
of our moddl. Each of these is seen to consist of three shorter duration elements, the
lows of which are shown on the figure as points 1 through 7. Sx samplesare present,
averaging 4.6 weeks. Thisisthe 1961 time period equivalent of the nominal 3.25-week
component of our model. Each of these consists of two shorter duration regularities.
Twelve samples are present with an average duration of 2.3 weeks, again the 1961
equivalent of the 1.625-week nominal component of our model. This situation isa
good example of the deviations from model nominality that can be expected in
individual issues and for varying periods of time. Each of the 2.3-week durationsaso
shows a one-half duration cycle of 1.15 weeks average. This periodicity has not been
mentioned in our model as yet, except for the statement that such shorter duration
regularitiesexist. .

Now inspect the small triangle at the top of thefigure closely. 7t consists O zhree
cycles of the 1.15-week periodicity! Magnitude variation is clearly evident here, with
the result being more properly described as the chartist's **flag.”" The breakout on the
downside denoted trouble to the chartist—as wdl it should! Let's see what the cyclic
situation was at thispoint in time:

- B s iat
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Triangle AnalysisIn Perkin-Elmer

1. 13.9-week cycle 8 weeks along—hard down

2. 4.6-week cycle 3.8 weeksalong—harddown

3. 2.3-week cycle 1.3 weeks along—and hard down
4. 1.15-week cycle 1.1 weeksalong—and hard down

Isit any wonder that a downside breakout of the triangleoccurred?

Actually, something else of interest should aso be noted here. The chartingrule
for such triangles is The probabilities favor the continuation of the trend that
preceded the triangle formation. As pointed out in the book from which thisexample
was taken, this triangle represented a failure of charting expectations. No reasons for
such failures are usually postulated, but we can easily see how our new knowledge of
cyclicality alowed us to forecast this failure from atriangle! Such a capability adds
immensely to the utility of such chart patterns. Not only can we understand how and
why they are formed (so they are no longer a mystery to us), but we can often read
much moreinto them than can the conventional chartist!

Now let's look at thelargetriangleto theright of the chart. Thisoneisformed in
a completely different way than the preceding one. The triangle is composed of one
and most of a second cycle of our 4.6-week periodicity. The 13.9-week cycleisgoing
over a top, and the same formation mechanicsoccur asin the case of double topsand
head-shoulder formations. It isonly the particular combination of magnitude-dominant
cyclic durations, the time relationships between these, and the particular rate at which
the sum of dl longer duration components is moving that make the formation appear
asitis
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If we were watching this triangle form, how would we analyze the situation? The
chartist would apply his probabilistic rule and say he expects adownside breakout —
and he would be right. Would we come up with the same conclusion?

1. 139weekcyde 7.4 weeks along—hard down
2. 46weK cycle 3.6 wesks dong—hard dovn
3. 2. 3veek cyde 1 3 weeksdong—had doan
4. 1.15wek cyde bottoming out~flar to up

In addition to this we note that the preceding 13.9-week cycle has formed alower
low. This tells us that the sum of all components with durations in excess of 13.9
weeks is also hard down. Under such circumstances we would positively predict a
downside breakout, and again be right! We see that our cyclic model has enabled us not
only to agree with the chartist when he is probabilistically correct, but aso to
(correctly) disagree with him when he is wrong. In short, we can explain why such
patterns form, why they provide more right answersthan wrong ones, and in addition,
reduce the number of timesin which a wrong decision is madel We begin to see some
of the utility of our “X motivation™ model.

Thechartist's patternsand our price model work hand-in-hand. The chart pattems
are an ad in calling our attention to specific cyclic activity. The chartist's expectations
for the pattern may then be verified or repudiated, based upon cyclic considerations.

UNDERSTANDING OTHER CHART PATTERNS

To carry our comparisons further, let us now consider "'V'' top and bottom
pattems. These occur when an intermediate duration cycle tops or bottoms out in
perfect time synchronization with the next longer duration component. The "'V*' is
further accentuated when the next shorter duration cycle aso tops or bottoms
simultaneously. In caseswhere four or five of these behave in this manner, the*'V** can
be very exaggerated and sharp indeed!

Saucer formations, measured moves, gaps, islands, one-day reversals, and dl other
wdl known chart patterns are as completely identifiable and explainable by cyclic
theory as are the patterns discussed. It would be a very good exercisefor you, the
reader, to go through each of these situations, and prove thisstatement for yourself.

HOW CYCLICALITY GIVESMEANING TO CHART PATTERNS

But let's move on to other areas of interest. One of the biggest difficulties in
charting to date consists of the inability of the chartist to answer the following
question: "*How do you know which fluctuations (separated by how much time) to use
in setting up your chart patterns?"’

We have already seen in preceding chapters that an envelope may be drawn about
any and al of our cyclic components. Just so, when achartist draws astraight segment
of achannel or trend line (representing part of our cyclic channel), we may alwaysfind
other fluctuation lows or highs which define other channelsor trend lines during the
same time period and for the same issue. Wi ch of these has valid reaning? Certainly,
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at any given time we can find trend lines which are both up and down. Refer back to
Figure IiI-5 for example. We know from the manner in which this chart was
constructed that if the chart were continued longer than shown we could draw another
channel using the peaks and lows of component *'C* of Figure III-2. This channel is
strictly an upside channel, and the bottom bound of it forms strictly an wptrend
line—during the precise time period when the ¢rend lines o Figure 1115 are both up
and down!

So Which of These Has What Meaning?

Exactly the same is true of al other chart patterns. We will often find, for
example, that the left shoulder (or head, or right shoulder) of aclearly visible head and
shoulder pattern will exhibit a head and Shoulder pattern of itsown. Thisis, of course,
caused by shorter-term cyclic fluctuations than those which formed the larger pattern.
But again, the chartist usually seesonly one of these, and appears at aloss to explain
the significanceof more than one when they appear.

On What Basis Does He Attach Significanceto Oneand Not to the Other?

Triangles, flags, etc., marked by a chartist may aso be seen to form only a part of
a larger triangle or flag. Why did the chartist single out the one he did for detailed
consideration? This is al considered to be a part of the "arty' aspect of charting.
Actually, the missing link is knowledge of cyclicality. The trouble is that there isno
reference time period on which to base a selection. And even if there were, this
reference time period would have to be different depending on whether daily, weekly,
monthly, or yearly charts were considered!

Our cyclic model neatly solves this dilemma. For the facts are that all such
patterns within patterns are significant. The cyclic model, by providing the explanation
for chart pattem formation and the relationship between magnitude and duration of
components, essentially quantifies the significance of each chart pattern that forms.
Thisis what we are evaluating in effect by our tables which show the up-down-sidewise
status of each observable periodicity. We not only see when members of these are
working together to produce price motion in either direction, but we can predict when
the pressures of each arelikely tolet up. In casesof nip and tuck, we can then call into
play our knowledge as to how much more potent any one component is than, say, two
others that may be opposing it—based upon our knowledge of magnitude vs duration.
We can further refine our estimates as to what is likely to happen by noting signs of
magnitude-duration fluctuation in each component by observing the formation of
flags, failure to fill constant-width envelopes, etc. By adding knowledge of cyclicality
to charting techniques we take a major step in reducing the "art"* of charting to the
""science™ of prediction!

THE SIGNIFICANCE OF MOVING AVERAGES

Now let's discuss an artificial chart pattem. Aswe have seen, the price motion of
stocks forms repeating patterns for perfectly valid cyclic reasons. However, the chartist
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has still more in the way of tricks up hisseeve. Asyou observe chart services, you will
often note the addition of curving lines to the chart which appear to be somewhat
related to price motion, but are not a part of it. These are "'moving average' lines,
which have come into popular usage quite recently. Why are these added to the chart
and of what sgnificance are they? Each of these has been tested by usageand found to
convey more information than if price action alone were displayed. In short, they were
derived empiricaily (which meansstumbled upon more or less by accident!), and found
to be of someuse.

In order to understand why these are usefui, we must probe deeply into what the
characteristics of a moving average consist of. Thisis donein the Appendix, and only
the significant resultsare presented here.

1. A moving averageis a "*smoother.” It is a numerical process applied to a sequence of
numbers (such as the time sequence of closing prices of a stock). The result is an
elimination or reduction in magnitude  short-term fluctuations, while leaving the
longer-term fluctuations modified little if at al. The net result is a smoother time
sequence of numbers than the sequence towhich it isapplied.

2. But thereisa variable involved in the use of amoving average. For example, the most
commonly used onesare a ten-week and a 30-week moving average. Thissimply means
that in each case the average is formed over a ten-week time span, or over a30-week
time span. By inspection of the results it can be seen at once that they are different
(Figure 111-10). Yet they operate upon the same numbers, namely the closing pricesof
astock. Obviously, thetine span o theaverageused aiters itscharacteristics.
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3. These alterations in characteristics can be completely quantified and predicted (as in
the Appendix). The following general results are found to be true;

a A moving average of any given time span exactly reduces the magnitude of
fluctuations of duration equal to that time span to zero.

b) The same moving average also greatly reduces (but does not necessarily eliminate)
the magnitude of al fluctuations of duration lessthan the time span of the moving
average.

) All fluctuations of greater than the time span of the average'* come through,”* or are
also present in the resulting moving average line. Those with durations just alittle
greater than the span of the average are greatly reduced in magnitude, but this
effect lessens as periodicity duration increases. Very long duration periodicities
come through nearly unscathed.

4. Notice that the "cutoff' point, or point where a given duration periodicity is
completely eliminated (duration equal to the span of the average), isa controllable
variable. By choosing the span of a moving average correctly. we can control this
cutoff point, thus controlling what duration periodicities we want to suppress, or want
toalow to come through for observation!

From the above description of a moving averageit isseen right away that the user,
while not necessarily possessing knowledge of cyclicality in price motion, nevertheless
is employing a tool which is only useful in accentuating or diminishing visibility of
cyclicality. That the result does indeed produce enough useful results to warrant a
great deal of extra computational effort in stock chartingisatribute and testimony to
the significance of cyclic phenomenain stock price motion!

WHY TEN-AND 30-WEEK MOVING AVERAGES ARE USEFUL

Now then. Why should empirical results have shown the ten-week and 30-week
moving averages to be exceptionally useful? Is thisexplainablein terms of our model?

Refer back now to our cyclic model component tabulation of Chapter Two.
Remembering the significance of the moving average time span in setting a smoothing
" cutoff' point in fluctuation duration, we note that a ten-week span moving average
will set a cutoff point almost exactly midway between our 6.5- and 13.0-week duration
components. This means that dl components of 13.0 weeks' duration and more will
show up in the moving average results, while the components of 6.5 weeks and less will
be drastically reduced in magnitude (or **smoothed™ out). Wdl! We find that a
ten-week moving average is useful because it calls our attention only to cyclic
fluctuations of 13 weeks and longer, allowing us to ignore the ""distracting' shorter
duration oscillations.

What about a 30-week moving average? The cutoff this time is found to be
between the 26-week and nine-month (39-week) components of our model. This time,
al cyclic phenomena of nine months or longer duration are alowed to **come
through'* while components of duration 26 weeksand lessareignored or smoothed! In
other words, if we had set up these smoothing objectives in advance with full
knowledge of the importance of our cyclic model in mind we could not have chosen
the proper ** cutoff' points much better—right smack in between the nominal durations
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of several of our most interesting and dominant cyclic components! |t seems that once
again our chartists are very observant people. Without full awareness of cyclic
phenomena, they nevertheless used trial and error methods to good avail and came up
with theright answers.

HOWT O PLOT AND INTERPRET A MOVING AVERAGE PROPERLY

There is, however, one small but important characteristic of a moving average
which they did overlook. Thisisdemonstrated in the Appendix, and described here.

A moving averege is an effective smoother o fluctuating time sequences of data
However, the time reationship between the moving average ad the data it smoothesis
not the one that is dways showvn on sock price charts. In fact, the moving avarage data
point plotted in association with the lagt price datum should be assodated with a price
datum onehdf the time gpan of the averagein the padt!

Let's make this clearer with an example. Suppose were computing the latest
possible moving average data point for a ten-week moving averageof the weekly closing
price of a stock. The procedure used is to add up the last ten weekly closing prices,
then divide the sum by ten. Now on stock price charts, the resulting value of the
ten-week moving average is aways plotted at thetime of the last price data point used
in computing the average. Thisisincorrect!

The proper time relationship between the computed moving averageand the stock
price data it is smoothing is obtained by plotting the value computed above at atime
half-way between the fifth and the sixth previous price data points. This fallsin the
middle of the week of a weekly chart, and hence is associated with no value for the
weekly close of the stock. For this reason, it isaways better to use an odd number of
data pointsin preparing a moving average, so that there is aways a stock price to be
associated with each average datum computed.

HOWA MOVING AVERAGE CAN AID CYCLIC ANALYSIS

What does al of this mean? Wdll, it can be important. Take a look at Figure
11I-11. The weekly datafor Alloys Unlimited (as used in Figure [1I-10) ispresented. On
this chart the ten-week moving average of Figure III-10 has been shifted five and a half
weeksinto the past asit should properly be plotted. It is now apparent that thisline
represents a smoothing of actual price fluctuations. In fact, itisfound to move almost
precisely down the center of one of our now familiar constant-width channels!

What ishappening? Remember that the ten-week moving averageis suppressing al
fluctuations of less than ten weeks duration while alowing longer duration
periodicities to ""show through." In this case, the ten-week moving average is an
imperfect (but not bad) representation of the sum of the 13-week and all longer
duration periodicities! The 13-week cycle here just barely comes through (note the dip
in the moving average at the top of the peak in May-June). However, the longer
24-week component (equivalent of the 18- to 20-week cycle of the model), and 4l
longer duration fluctuations are tracked to perfection. Note the differencein visibility
achieved by this means as you compare Figures I1I-1Q and 11-11!
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“Centering” A Moving Average

When plotted in this correct manner, two immediate uses for a moving average
come to mind:

I.1t can be usd to hdp isolate any desred component. By sdecting the goan of the
average properly, the stock price can be causad to oscillate about the moving averagein
sympathy with the shortest duration component that the average does not suppress
With this added vishbility, we can often then place the correct envdope about
cydlicdlity, unambiguoudy sdecting the proper highsad lows

2. Since the moving average (plotted in this manner) only fals to be "upto-date™ by
about one-hatf the duration of the component isolated above, we can usudly estimate
quite accuratdy (from the remaining stock price motion) whet the average will later be
shown to be doing—hence the envedope d<o.

These techniques can be of considerable help in the case of some stocks where,
for one reason or another, cyclicality isnot readily apparent.

Here is a case then, of an artificial price motion pattern which the chartist has
found from experience to be useful. Its utility is seen to be directly explainable in
terms of the''X motivation' model. Even more important, understanding of the model
and of the characteristics of moving averages alows us to utilize the moving average
properly, and in ways not yet exploited by chartists at all!

SUMMARIZING CHART PATTERNS

It istime to sum up theresults of thischapter. We could go on and on comparing
the expectations of the cyclic model with chartist observations—and this has been done
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in extensive detail. In every case themodel isshown not to bein conflict with charting
principles. Ingead, it explainschart pattern existence and formation, and providesthe
applicant with inter pretation and information not otherwise available.

As you continue reading, you should keep in mnd at ail times the following
relationshipsbetween cyclic analyssand chart patterns:

1. Chart patternsform and repeat becauseof the repetitive nature of cyclic priceaction.

2. Trend linesand channels are a mandatory outgrowth of the price-motion model.

3. Head and shoulder, double tops and bottoms, and *V* chart patterns are all
caused by the same cyclic action. Whether one or the other results is completely
dependent on the time relationships of the cyclic components that cause the
pattern.

4. Triangles, diamonds, wedges, flags, and pennants are formed by the same type of
cyclic action. In these patterns, the magnitude-duration fluctuation aspect of the
price-motion model is dominant. Triangles may also be formed by asimilar process
to that which produces head and shoulder type patterns. It isessential for you to be
ableto differentiate between the two formative causes.

5. Cydic analysis provides the means of telling in advance in which direction prices
will gowhen apattern terminates.

6. The priceemotion model providesthe reference times without which chart pattern
andlysisremainsanart.”

7. Moving averages are smoothers.

8. The "span" of a moving average is the design varfable that permits the use of such
averagesto improve cyclicvisibility.

9. The priceemotion modet explains the significance of the emniricaly derived ten-
and 30-week moving averages.

10. A moving average becomes a great ded more useful if properly plotted. To do so,
the theoretical timelag of such an average must be taken into account.

11.  Moving averages can be of aid in cyelf: analysis. They can be used to establish the
trend of summed long-duration cyciic components, and to identify unambiguously
lows and highs about which curvilinear channels should be formed.
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Timing Your Buys With Graphics

Prediction by Graphics

How to Construct Curvilinear Envelopes

Prediction of Price Turns Using Envelopes

Use This Example as Your Channel Prediction Guide
Constructing the Dominant Channel

Finding the Outer Envelope

Setting U p Price-Turn Predictions

The Kind of Results You Can Achieve

How to Generate Graphic ""Buy"* Signals
Whatto Look For

Recognizing the *"Valid Trend Line"*
""Edge-Band"" Transaction Timing
""Mid-Band"* Transaction Timing

Points to Remember Regarding Graphic **Buy** Signals

PREDICTION BY GRAPHICS

You have seen what is required to maximize investment profits. Transaction
timing is the golden key—and the price-motion model implies a way. However,
concepts of the price-motion model must now be applied in a practical manner to
generate objective investment decisons. Of al the methods available to do this,
graphical techniques are by far the fastest and easiest to apply. This chapter will tell
you how to form and interpret curvilinear envelopes, and how to combine
price-motion model concepts with conventional chart patterns to provide definitive
buy,” and ""hold" signals.
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The fird and most basic step is the identification of the dominant cyclic
components present in a particular stock, and the status of these components at the
present time. The objective is what we might call “first-ordes™ prediction. That is, we
want tO derive transaction timing benefits from the price-motion model by giving
ourselves a high statistical probability of correctly estimating when a set of cyclic
components will form alow (or ahigh). We must use knowledge of cyclicality coupled
with past price action in order to form an opinion of probable price turning pointsin
the future—and we wish to do thisusingsimple and fast graphical techniques.

HOWTO CONSTRUCT CURVILINEAR ENVELCPES

The constant-width envelope that you wereintroduced to briefly in Chapter Two
is a powerful tool for the accomplishment of thistask. You have seen several examples
of such envelope analysis now. | n each case data on thestock of interest was presented
in afigure before addition of envelope bounds. This was done to provide a feeling for
the large increase in visibility afforded by the technique. Charting a stock tells you
much more at a glance than looking at tabulated data. Similarly, addition of
constant-width envelopes brings out and stresses the cyclic price-time relationshipson
the chart. It would be agood idea at this point for you to return to and study the pairs
of such figures presented in previous chapters.

To start, you must construct or procure aweekly high-low chart of theissueyou
are interested in. The time period covered by the chart should be at least long enough
to include one and a half cycles of the periodicity that isnext longer in duration than
the one you are interested in trading on. If practical, it iseven desirable to include the
second longer duration component in your data. Remember that these long-term
regularities have much larger magnitudes than your trading cycle, and can therefore be
very influential in determining where the price of the stock goes, regardless of what
your trading cycleisdoing!

By observation of your weekly chart, you will always find that some one cyclic
component is most clearly discernible. Thi s will usually be some variation of the 13- or
26-week (nominal) periodicity of the model. Keep the genera outline of this price
motion in mind while you look for a narrow band of prices which will essentially
enclose the data, and will fluctuate with the dominant movement.

Start by lightly sketching in upper and lower bounds to this band (an overlay of
tissue or vellum is of help here). Now use a piece of scratch paper to measure the
channel height vertically at several points. Choose an average of theseand correct your
embryonic envelope tO cousawae, of width. If any dawa points cannot be included in
this channel, widen the envelop,: until ¢/ price motion isaccounted for.

Now repeat the process while decreasing the width of the band. You will normally
find a minimum-width envelope which contains dl of the data except two or three
stray points which will be obvious by virtue of being the only data in the space
between the two envelopes you've drawn. Erase the wider of the two envelopes, for it
has now served its purpose.

The final envelope will now enable you to make a more accurate estimate of the
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duration of the dominant periodicity by clearly demarking locations of highs and lows,
free from distortion caused by the presence of fluctuations of shorter duration.
Tabulate your estimate.

Now look within the envelope you've drawn. Note where the data touches or
comes close to envelope bounds. Price motion will tend to sweep back and forth
between these limits—somewhat regulas™r Pi~*- *~ .ot clear - —~rment and
measure between the lows, again using marks on scratch paper. Look now for other
lows both forward and backward in time from the first one. Knowing in thisway the
approximate location at which you should find such additional lows, it is usually
apparent where they are, even when duration- magnltudefluctuatlon IS present. As each
one is located, mark it on the chart. Note the du-+*"- =7 each samnle fi..
average these. This is vour best estimate of the expected duratlon of the component
contained witihan your first envelope. A second envelope can sometimes be constructed
about this component—but more often than not you will find it to betooirregular to
be of much help.

Go back to your original channel and examine it closely. If you have charted
sufficient data you will have at least two highs and two lows of the dominant
component shown. These peaks and valleys constitute points on a second envelope
which contains the dominant component. Sketch this one in, using the same
techniques as for the first. You have now identified three of the cyclic components
dominant in the specific issite you have chosen!

With this much accomplished, you can normally spot still shorter duration
periodicities within your narrowest channel. These will typically display too much
variation in duration and will be too near the next longer duration component in size
to allow identification using other envelopes. However, you can mark thelowsinvolved
with a check or something similar.

PREDICTION OF PR CETURNS USING ENVEL OPES

Prepare yourself a table showing the condition of each of the identified
components just prior to each major up or down move on your chart. Do thisby using
the average durations you have obtained for the samples present of each cyclicality.
Then count weeks from thelast low preceding the point of interest. Remember, any
given periodicity reaches a peak and starts back down one-half of the average duration
from thelast low. You will find that, if you have properly drawn your channels, the
resulting tabulations will completely explain every fluctuation you see in the stock
pricel

Now, repeat your tabulation of cyclic condition for the last data point on your
chart. What you are looking for, of course, is the case where two or more cyclic
components are due to bottom out in the very near future, at thesame time, and the
sum of all longer duration components is hard up. Once found, vou are ready to track
the i=sue closely. determined to buy the moment price action tet!s you the process you
expect has started! If »ou use your averagecyclic durations ai:d measure from the last
visible low of each cycle into the future. you will have a pretty fair idea asto just how
soon your ideal buy point may occur.

A few comments on the above. You may wish at this time to change your mind
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with regard to your preselected trading interval. From the above work, you can see
clearly which of the components found is most regular and altogether dominant. You
can also determine roughly the percentage move to be expected. Naturally, you will
want to trade on a component move that provides plenty of room to clear transaction
costs, and to make the size profit you desire. Do not forget to take into account the
fact that you will probably be unable to buy at thevery bottom and sdll at the extreme
top.

It is helpful to note whether or not a given whole number (usualy two or three)
of shorter components existsin the duration span of the trading cycle you select. The
behavior of these can be used to sharpen up your get in and get out points. Oftentimes,
several of these shorter duration cycles can be used, each telling you something about
the status of the next longer duration one.

It is agood idea also to make or procure a daily chart for your stock. Thisdoes
not need to cover as long a time period as the weekly one, but it should show at least
one and a half cycles of the trading component. Transfer the appropriate channels
from the weekly to the daily chart. You will usually find that several more periodicities
(of very short duration) are identifiable here. Usually the variability of these prohibits
use of more channels, but the successivelows can beidentified. These may be used asa
very fine vernier on your transaction timing.

If you fmd (as you occasionally will) that you cannot make "' cyclic sense' from
the stock you have selected, it is a good idea to forget it as an investment vehicle and
find another. After all, there are literaly thousands to choose from. Why take chances
with one you cannot understand?

Asyou practice making these envelopes, note the following: the envelopeisvalid,
past-history, and will never need changing from the last well defined high or low
backward in time. Since this point can never be much more than half acycle duration
from present time, the maximum time lag of channel validity is one-haf cycle of the
enclosed fluctuation. Of course, you should aways draw in lightly your best estimate
of what the channel is doing in this period—changing channel bounds as price action
makes this necessary until you reach anew high or fow. At this point in_time, the time
lag is zero and your channel is valid up to current time. Thismeans uncertainty isat a
minimum and the situation represents a particularly low-risk decision point. Even
before this time you will often note that asingle day's price motion will alert you to a
change of conditions by moving outside the estimated channel position. Thistellsyou
either that fundamentals are changing, or that you have previously misestimated the
status of the sum of all longer duration components. In either case, appropriate action
can be taken.

The above discussion provides the overall considerations to be kept in mind when
using channel analysis. Some of these procedures will be vaid and useful for some
stocks while other aspects of the analysismay be better for others.

USE THISEXAMPLE ASYOUR CHANNEL PREDICTION GUIDE

Assume that some one has provided you with the data tabulated below. All you
have are the highs and lows for some issue (say ““Z”* Corp.) for aseries of weeks as of
the close each Friday:
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Week Ending

8-18-67
8-25-67
9-1-67
9-8-67
9-15-67
9.22.67
9.29-67
10-2-67
10-13-67
10-20-67
10-27-67
11-3-67
11-10-67
1i-17-67
11-24-67
12167
12-8-67
12-15-67
122267
12-29-67
1-5-68
1-12-68
1-19-68
1-26-68
2-2-68
2-9.68
2-16-68
2-23-68
3-1-68
3-868"
3-15-68
3-22-68
3-29-68
4-5-68
4-12-68
4-19-68
4-26-68
5-3-68
5-10-68
5-17-68
5-24-68
5-31-68
6-7-68
6-14-68
6-21-68
6-28-68
7-5-68
7-12-68
7-19-68
7-26-68

High

10-6
10-2
12-1
12-2
10-7
10-3
10-1
9-2

8.7

8-2
7-6
72
7-2
64
741
7-1
90
8-5
84
81
9-1
90
85
77
74
72
70
70
65
64
63
67
70
64
70
72
7.7
7.5
77
7.3
8-5
8.3
96
86
85
8-5
96
9.5
8.7
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Low

9.4
94
9.5
10-6
9.0
9.1
90
8-0
80
7-6
73
7-1
66
64
6-1
64
65
6-5
7-5
74
7-5
7-6
8-1
7-6
71
66
6-4
64
64
5.6
5.7
5.6
5.7
6-2
5.7
6-1
62
65
71
7-0
64
71
7.5
7-6
8-2
80
81
81
85
81
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Now try something. Run your eyes down this tabulation and study it well. Just from
this scan of data alone, infer just as much as you can about the future price action of
the stock. Write down your conclusions before continuing thischapter. If you are like
most of us, you will gain very little from this exercise regarding action you should take
in order to trade profitably in the stock. Isthe stock a buy? If so, now? Later? How
much later? Should it be sold short? When?

Now turn to Figure IV-1. From this conventional plot of the data, you should
immediately obtain a much improved feel for what the issue is doing. Just the act of
plotting the data has added visibility. Once again, write down your impressions o f what
you should do with thisstock. Isit likely to make you money if you get in it?If so,
how much? Isit going down from here-or will it continue the current uptrend? What
should you do with it, and witen should you do it? At this point in the anays's, you
will probably experience difficulty in answering such questions. Remember, you don't
even know the name of thestock. You know nothing about the company that issued it
or their products. You don't know whether dividends are paid or whether the earnings
situation isimproving or deteriorating. Y ou are not even aware of what the market asa

whole isdoing! Can channel analysishelp?
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Plotting Hps—-But Not Enough

CONSTRUCTING THE DOMINANT CHANNEL

Turn your attention to Figure 1V-2. Here is the 'same data, but with a first
envelope drawn about it using the techniques described earlier. Notice that the channel
is constructed to enclose a component for which eight samples are present of about
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A First EnvdlopeAddsVisibility

five to seven weeks in duration. One sample is only three weekslong. Thisone is a
result of magnitude-duration fluctuation, and isto beignored. The average duration of
the remaining seven samples is 6.0 weeks.

Furthermore, it is seen that pricesin three places exceed envelope bounds. Thisis
not unusual. Envelopes should be constructed so that nearly all the datais enclosed,
but a second criterion callsfor minimum envelope width. Quite often a compromise is
necessary. Notice that in each case of envelope overrun, the envelope could not have
been drawn in any other manner without considerable widening. The overrun of the
third and fourth weeks was dictated by the full channel width of the price action of
the fifth week (points 1 and 2). Points 3, 4, and 5 (weekly lowsand highsjust prior to
or just following channel overruns) forced channel bounds, showing clearly that the
overruns were exceptions. The final downward hook to the channel isforced by point
5, the lows of the third, fourth, and fifth weeks before the end of data, and the highs
of thesecond and third weeks before data end.

We have now added a small amount of additional visibility. We know that the
trend of pricesisdown for the immediate future. We don't know how far or for how
long, but we expect about three more weeksat least on the downside (the last six-week
cycleis now three weeks along). We conclude that we wouldn't want to buy the stock
right now.

FINDING THE OUTER ENVELOPE

Now turn to Figure 1V-3. Figure | V-2 clearly displayed a cycle of duration longer
than six weeks. Again the techniques of channel construction are employed to draw a
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A Sscond EnvelopeClarifiesThe Picture Further

second channel. Only one full cycle of this periodicity is present and it spans 19 weeks.
Suddenly, agreat deal of additional visibility isours!

We notice that the sum of al periodicities of duration longer than 19 weeks
(represented by the center line of the second channel) has rounded a bottom and is now
up. We see also that we are about 16 weeks along on a 19-week (nominal duration)
cycle. This means the 19-week cycle is due to low-out in about three weeks. We recall
that the six-week cycle low isalso expected in three weeks. Our interest stirs! Hereisa
case where long-term, large-magnitude cycles are boosting the price higher. We
certainly don't want to short thisissue. On the other hand, we don't want to buy it for
two to three weeks yet as we suspect it will be moving sideways to down in that
interval.

SETTING UP PRICE-TURN PREDICTIONS

In Figure V-4 everything we’ve learned about the stock so far is presented on one
chart. Weve gone further and sketched in an estimated continuation of each channel
for the next five months. The outer envelope is simply extended at the same rate of
curvature. L-3 timing is based on the three-weeks-to-alow estimate previously
formed, while the price leved at that same time is determined by the lower bound of
the outer envelope. L 4 is located an additional 19 weeks from L-3. The high in
October is pretty much of a guess at this point, except that we know it islikely to
occur more than halfway frorn L-3 to L-4 because of the uptrend of the outer

channel.
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Rough Prediction Wi ng Envelopes

THE KIND OF RESULTSYOU CAN ACHIEVE

We started with a data tabulation which told us nearly nothing about the future
actions of the stock. A conventional stock price chart was made which added alittle,
but still did not tell us what to do. We continued with envelope analysis and
application of the concepts of the price-motion model. The result?

e Thegock should be bought, not sold short.

e In about three weekswe should be able to get intoit at around 7%.

® \We would expect an increase in price over the next eight to ten weeksto theregion of
11%. This would represent a 55% gain in two months, or an equivalent per year yield
rateof 330% .Well worthwhile!

But-is this what the stock will actually do? Now you ask your data source for
the name of the company--Gruen Industries. If you wish, check out the fundamentals;
you've got several weeksof waiting anvway. If the stock movesto the vicinity of 7% to
7% at about the timeyou expect it to, you buy it.

Figure 1V-5 showswhat happens. The time of turnsand theamount of moveswere
very close to being correct over a five-month period into the future! You were able to
purchase the stock at 744 in the ihird week—and could have sold at your target price of
11%in just four weeksinstead of the estimated eight to ten. Moreover, you would not
have been idle al thistime. Each week you would have rerun your analysis. As early as
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the third week after purchase, you had an indication that the stock was going to do
even better than anticipated (puncture of the inner envelope on the upside and
prematurely). The next week the outer envelope was aso violated. Sinceit wasfar too
early for a peak of the 19-week cycle, you would have reestimated channel bounds at
this point. Your new selling target would have become 12% on this basis. Your net
return on the transaction is 62% in eight weeksor an equivalent compounded yield of
2313% per year. And remember—you arrived at the conclusions necessary to do this
without any knowledge whatsoever of fundamentals—in fact, without even knowing
the name o the issue. You should be able to gain a good feelingfor the power of the
technique by comparing final analysis conclusions with the opinions you wrote down
for yourself during the early part of the example.

HOW TO GENERATE GRAPHIC" BUY" SIGNALS

The identification and analysis of status of cyclic components are basic to the
generation and interpretation of specific action signas. You must practice the
curvilinear envelope techniques diligently until you have mastered and thoroughly
understand alf of the variationsfrom nominality to be expected from individual issues.
While cyclic status is an essential first step on the road to improved transaction timing,
it should be noted that by itself this type of analysis provides only crude timing
information. We will now see how knowledge of the price-motion model, cyclic status
analysis, and conventional chart patterns can be combined to refine timing criteria—all
by use of graphical methods.
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WHAT TO LOOK FOR
Let usconsider the characteristics we desirein a**buy** signal.

e A buy signal must be capable of being set up in advance of actual price action. We
must be able to say: " For these logica reasons, if the stock behavesin the future in a
certain, specific manner, this action will be interpreted asasigna to buy."

® Having caused us to buy the stock, the buy signal must have the characteristic of
assuring us the highest possible probabitity that the stock will immediately proceed to
make us the largest possible profit in theshortest possiblelength of time.

Envelope analysis meets some of these requirements, but not all. To improve the
situation, we recall how the priceemotion model explains the regular and periodic
formation of common chart patterns. 1t hasbeen noted that cyclic analysis can often
remove the doubt from chart pattern interpretation. Such chart patterns serve a very
definite purpose' in caling attention to specific cyclic conditions. When combined with
the predictive capabilities of envelope anaysis, some of these patterns can provide
accurate and totally objective transaction timing signals. The two that are the most
useful for this purpose are the triangle and the trend line. Now let usadd the concept
of a™vdid trend line"* to our bag of techniquesand methods!

RECOGNIZING THE"VALID TREND LINE

Remember in Chapter Three how it was shown that severa trend lines can bein
existence and force at the same time in the same stock? It was shown there that these
were simply straightened-out segments of curvilinear channels, several of which always
exist simultaneously. The nature of these channels is aways such that those enclosing
shorter duration cyclic components move both upward and downward more steeply
than those enclosing longer duration periodicities. Therefore the straightened-out
segments that we know as "*trend lines”" become increasingly steep as the component
duration enclosed within the associated channel shortens.

Keeping this in mind, recall now the results of envelope anaysis on Gruen
Industries. We knew approximutely when and where prices were going to stop going
down and start upward. We knew that components of several different durationswere
going to bottom out— about three weeksfrom the time of the analysis.

® Each such component has a real or theoretical chahnel which can encloseit.

e Each such channel hasan associated downtrend line.

e Each such downtrend line gets steeper ascomponent duration diminishes.

e The valid downtrend line isthe steepest one formed which leadsinto the time period in
which amultiplicity of cyclic lowsisexpected!

Now let's stop and examine what's just been said. Envelope analysis tells us
approximately when and where to expect price turns of the magnitude on which we
wish to trade. But we do not wish simply to buy at about this time and price for
several reasons. The stock may take off sooner than we expect and leave us uninvested
(after all thereisavariation of fluctuation duration to contend with). Or, we may have
mis-anadyzed and find our error only after having made a purchase. Again,
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fundamentals may enter the picture to the detriment of profit. For these reasons we
would like the stock to demonstrate to us that what we expect to happen hasstarted
before we commit hard-earned dollars. Still, we do not wish to wait too late and find
ourselves" chasing' the stock. So we need an accurate, sensitive, positiveindication in
the way of a buy signal that assuresusthat the right timeis now.

The valid trend line accomplishes these objectives for us. General cyclic analysis
plus the envelope capability to predict turns alow us to select that one of al possible
trend linesthrough which a break isavalid indication that one or more of the expected
lows hasbeen formed—and that the timeisright to buy!

Why is this a particularly low-risk buy point? Remember that you have aready
picked a particularly propitious time to buy. The stock has been going down—and no
stock goes down forever. Buying always occurs somewhere along the line with an
attendant pricerise. You have carefully analyzed the issue and find that a number of
cyclic lows should occur in a certain timeinterval. Theresult of all theselowsforming
more or less simultaneously is going to turn the sum of al components of duration
longer than your trading cycle upward. |t is even going to cause the price of the stock
to fluctuate above this by the sum of your trading cycle move plus that of all
components of still shorter duration! You are now using trend lines as a means of
tracking the activity of each component asit nears alow. As each low is reached, by
definition, the associated trend line must be broken—and the first one to do so wilt be
that which ispart of the channel enclosingthe shortest significant component. But this
one cannot break the trend line until the next longer duration component has rounded
its low, etc. All of thisis probabilistic, of course, but you are beginning toget alot of
the oddsin your favor at this point!

"EDGE-BAND TRANSACTION TIMING

Let's start where we left off with Gruen Industries. In Figure I'V-6 the results of
the channel analysis are shown. Thistimethe plot is of daily data, with the envelopes
developed on the weekly plots superimposed. The shaded area represents a spread of
uncertainty over time and price as to when we expect prices to turn up. The center
lines in this area represent a time and price target—essentially our best estimate of
each. Now start looking at the price motion for peaks along which to draw trend lines.
The first peak of the current downtrend occurred two and a half weeksago. Thiswill
be one point on one downtrend line. A second peak appears to be in the making as of
two days ago. However, it is not certain asyet since alower low has not followed. So
at this point in time we cannot draw any downtrend line with confidence.

Now let two muore days pass & in Figure 1V-7. Two solid peaksare now evident,
and an initial downtrend line is drawn which leads directly into the heart of our price
turn zore. If no other trend linesform before, we determine that we will buy the stock
as soon as we're witihin the time boundaries of theturn zone and prices break through
this trend line on the upside.

Two more days pass, putting us into the time region of interest. Asshown in
Figure V-8, a gtill shorter duration peak has formed, establishing a second and steeper
downtrend line. If no other trend lines form before, we will now buy the stock at any
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moment it breaks this trend line on the upside—provided time has not passed so that
d weve exited the time zone on the far side. Needless to say, our envelope analysis
should not show violation either. Everything looks ripe and A-OK. Channel analysis
predicted prices would be about here at about this time. A series of steepening trend
J lines has formed. We should be at or very near the bottom of al the multiplicity of
channels that can be drawn. We should expect to haveall the probabilities on our side
if weuseabreak in thistrend lineasavalid buy signal.
] The very next day prices traded completely above our valid trend /ire (see Figure
IV-9). This means that the stock opened at a price which wasabove the trend line. This
_ was our signal to place an immediate order to buy at market! Let's say we got our
! order executed at mid-range for the day, or 7%. The subsequent rise in price to 13in
# the next 65 daysis quite dramatic, isn't it?
This is an example of "edge-band™ transaction timing. We utilized dl the

] information the price-motion model provides to establish an objective and rational buy

signal that put us in the stock at the lower edge of our cyclic channels. This method

can be generally counted on to provide a maximum of room for upside price motion
J for the trading cycle selected. Notice that the same technique could have been used on

any cyclic component. The investor with large amounts of capital who wishes to

operate on a longer term basis would, of course, apply the same methods to longer
; duration cycles.

We are not. however. assured of maximum profits in terms of yield per unit time

when using the edge-band technique. Let's see how thisworks.




e

GRUEN INDUSTRIES | | ’

ill '_ [j
et ||

A
N

I 1
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"MID-BAND" TRANSACTION TIMING

Notice the fact (from Figure 1V-9) that the price of the stock idled more or lessin
the purchase area for nearly two weeks before making an appreciable move upward. In
terms of yield, this was wasted time. Then, within two days time, the price moved
nicely to 9, only to idle between 7-3/4 and 9 for an additional two weeks before
moving on. Remember our investment philosophy which calls for maximum time rate
of profit. Those idle weeks represent time in which we could have had our investment
dollars at work elsewhere.

Why did prices tend to move out rather slowly, then gather momentum as time
went along? We were buying in at thefirst indication that cyclic lows had been formed.
Naturaly, the first such indications came from the shortest duration periodicities,
which top out and reverse themselves just as quickly. The longer term components
forming lows at about the same time make their turmm more slowly (by definition). In
fact, no component provides maximum time rate of change of price until it is halfway
between a low and a high (or high and a low as the case may be). Thus the large
magnitude, long duration components that contribute the most to price motion are

scarcely in motion on the upside when our first indication of a short term oscillation

turn becomes apparent.
This brings us to a second type of buy signal which we may term a**mid-band"*
buy. The logic behind thisis simply that we will wait after the'* edge-band" buy point
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until a dightly longer duration cyclicality causes prices to pause. Then we will utilize
the same type of vdid trend line technique to set up a buy sgnd closer to
mid-channel —hence closer to the point of maximum rate of price increase. We won't
expect to make asmuch per trade, but we hope to make a higher percent per unit time
yield, and to compound our profits more often. Rememberingour trading philosophy,
it is the compounding effect that produces profits more quickly than any other single
factor. Of course, we must pay for thisgain through added labor; i.e., having complete
analysis ready and available on a number of issues at once so that we are given
sufficient buying opportunitiesto maintain near 1 00% time investment of capital.

Let's see how mid-band timing would work out in the case of Gruen. Figure
IV-10 shows the required analysis. It is assumed that all previous and ysis has been
completed and the stock was being tracked. The edge-band buy sgnd was given and

GRUEN INDUSTRIES

[“ ]N l . Triangle Resolution-And A Mid-Channel Buy Signal
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noted without action, since we have predetermined on a mid-band buy. The movesto 9
and back to 7 3/4, then to 8 3/4 and back to 8 3/8 were seen. On this exact day, two
important thingsare noticed that immediately cause us to take action:

1. e note that we are approaching alow on a component of roughly four weeks duration
(two samples present).
2. A triangle is forming composed of two one-week cycles.

We are ready to set up our mid-band buy criteria! First, let us analyze the
triangle.
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1. Sum of al componentslonger
in duration than 19 weeks

(represented by center line of HARD UP
19-week cycle channel)
2. 19-week component 3% weeksalong—
hard up
3. 4-week component Bottoming out to
turn up
4. 2-week component Bottoming out to
turn up
5. 1-week component Bottoming out to
turn up
We predict all odds in favor of an upside resolution of the triangle—and very }

soon! The upper boundary of the triangleis also the valid trend line at this point in
time. It isvalidated by two peaks of the one-week cycle. No steeper trend lines have
formed asyet. It trends right into the heart of the time when upside resolution of the
triangle should take place. We draw in thevalid trend line and conclude that an upside
breakout isavalid mid-band buy signal.

The next day immediately provided thissignal. Now notice severa things:

1. You would have had to employ specia intraday tracking proceduresto have handled
the mid-band buy signal without chasing the price. This can be done, and techniques
aredescribed in later chapters. But again, more time and effort are involved.

2. Assume for the sake of comparison that you were able in both the edge-and mid-band
casesto <l at the top—at 13. Your gross profits on the edge-band transaction would
be 73.5% in 65 calendar days or an equivalent per unit time yield of 418%per year.
The mid-band transaction grossed only 53%, but it did it in 36 days. The resulting
equivalent per unit timeyield is539% per year!

As usual, the shorter time interval of trading produced the highest profit yield,
not to mention the effect on profit compounding which is even more impressive.
However, the price exacted isincreased time, effort and attention.

In this example a triangle formed at the precise mid-band buy point. Thiswasa

fortunate happenstance that will not always occur. The two important points to
remember are these:

1. Alwayswatch for triangles of dl sizes and shapes. This chart pattern, when analyzed
for resolution using price-motion model concepts, always provides extremely valuable
timinginformation. Never passup the opportunity to analyze a triangle!

2. If a triangle does not form at the mid-channel buy point—simply utilize the vdid
downtrend line concept applied to the shortest duration component present. Be sure
to complete a cycle status analysis as each new high and low (either dally or weekly)
becomes available. Thi s will assure you of the continuing validity of the downtrend
linesyou are using.
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PO NTSTO REMEMBER REGARDING GRAPHIC" BUY" SIGNALS

As many envelopes should be formed as the amount of data available permits. At
least one and preferably two components of duration longer than the one you wish to
trade on should beidentified by envelopes.

if sufficient care is used in the construction of these, estimates to current time of
probable envelope continuation from the last identifiable low (or high) can provide
advance warning of change or analysiserror.

Estimates of cyclic duration variation may be formed by direct measurement (on
scratch paper), or you may count weeks from low-to-low and average. In either case,
envelopes provide enough visibility to give a fair estimate as to when cyclic lows are
likely to occur in the future.

An idea buy point is approached as severd cyclic components approach lows
simultaneously, with the sum of dl longer duration components being on the upside.
(A center line through the middle of a channel isagood representation of the sum of
d| componentsof duration longer than the one contained by the channel.)

Use of daily charts in conjunction with weekly ones provides additional information
on the status of very short duration components. These normally occur in groups of
two or three per some longer duration one. They can therefore be used asvernierson
transaction timing decisions.

Envelope analysis does not provide clear-cut, objectivebuy and sl signals, but it does
lay the groundwork for prediction, and is the basis of dl more definitive techniques.
Triangles and trend lines when used in conjunction with channel analysis price-turn
prediction can provide precise and objective buy signas.

Downtrend lines must always be formed from clear-cut pesks of recognizable cyclic
highs. {Uptrend lines are formed similarly from clear-cut lows of recognizable cyclic
fluctuations.)

As stock prices near a multiplicity of cyclic lows, multiple trend lines form
correspondingto cyclic channels. Eech trend line formed is steeper than the last.

This steepening of trend lines occurs dl along a channel, as various components
low-out. It is only of significance when the time for a multiplicity of lows is
approached asindicated by channel anaysis.

The steepest such downtrend line which is broken on the upsideduring the time zone
of an expected multiplicity of cycliclowsisavdid downtrend line.

The upside breakout from avalid downtrend lineisavaid buy signa.

If thisoccursin the price-turn zone, it is an edge-band buy signd.

If it occurs at or near the center of the channel enclosing the trading cycle, it isa
mid-band buy signal.

Mid-band buy signds are more lucrative than edge-band signalsin terms of yield on
investment capital, but compound the work and effort involved.

Cyclic andysisof triangle forrnation and resolution providesstrong additional evidence
of buy signd validity.




chapter
five

You've Made Some Money — How to Kep It

Useof Logica Cut-Loss Criteria

Extension to Trailing ""Sdl'* Signals

How to Construct Selling Analogs

How to Make and Use Non-Real Time Envelopes
® Sdlling Short

® Selling Rulesto Remember

Let's assume you've made a buy using any of the techniques of Chapter Four.
You have done so knowing that the odds are very good that your timing was correct,
and that you stand to make a profit on your transaction. But some small odds still
favor an incorrect decision. How do you protect yourself against these small chances of
transaction failure? You could pick an arbitrary amount of lossyou are willing to risk
in return for the long-odds profit potential you have set up for yourself. Thisisthe
usual route to go, and may be implemented either by a stop-loss order, or by a
self-imposed level at which you will sell out by calling your broker. This approach is
generaly unsatisfactory, however. You aways know in the background of your mind
that the level you have chosen is arbitrary. With no particularly logica reason behind
the choice, human psychology issuch that it is avery strong temptation to “wait just a
little longer'* in the hopes that your buy decision will be vindicated. This usualiy
resultsin the process known as''letting your lossesrun’’!

USEOF LOGICAL CUT-LOSS CRITERIA

There is a much better way, based solidly on the price-motion model. Once again,
what is desired is a decision made in advance that if the price of the stock behavesin a
certain way in the future, an automatic signal to cut losses short is given. This signal
must not be arbitrary in nature; in fact, it should be so firmly based on cyclic precepts
that minimum temptation will exist to ignore it!
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Let's go back to our vdid downtrend line concept. Thisis a straightened-out
upper bound of acurvilinear channel enclosing the shortest duration cyclic component
observable on the daily chart. But, by definition, a channel always has two
bounds—upper and lower. Locate and sketch in the corresponding lower bound (it does
not need to be accurately done). Now note the lowest low of the cyclic component
enclosed by this channel just prior to the time when the vaid downtrend line was
broken. Draw a horizontal line on your chart at this price level, and either enter a
stop-loss order at this value at the time of your purchase or vow vehemently to sell
instantly onitsviolation!

Let's talk about the rationale behind this procedure. First of all you didn't
muke the purchase at all until the time was cyclically right and the stock price told you
that the cyclic lows anticipated had been passed. Under these circumstances, you
expect the stock to move no way but up after your purchase, buoyed in this direction
by the summed rates of price motion of severa cyclic fluctuations. In no circumstance
do you expect the price to get lower than the bottom of the channel enclosing the
shortest duration fluctuation present. If it should do so, the channel would still be on
the downside, indicating that the sum of al longer duration components is still
downside. This would mean that the expected multiplicity of lows has not yet
occurred—and a low probability transaction timing error has caught up with you.
Either thisis true, or an unforeseen change has taken place. In either event—you want
nothing but out until the situation resolvesitself.

Set up in this manner, you will find that the resulting loss is seldom more than
twice in-out commission costs. Best of all, you now have a solidly rational reason for
cutting your losses short, with an attendant increase in likelihood that you will do so!
Your reasons for selling at this point are at dl times as good as the reasons for the
purchase in the first place. If you have developed confidence enough to buy on cyclic
criteria, you should also have enough confidence to cut losses short on the same
criteria

Let's try this procedureon for size in the case of the Gruen Industry buy signals.
Turning to Figure V-1, we see the now familiar edge- and mid-band buy points for
Gruen. The first buy level isat about 74 when the edge-band valid downtrend line was
violated. The lower channel bound (of which this trend line was an upper bound) is
shown dotted. The breakthrough told us that this tiny section of channel had curved
sharply upward. This could only occur if the sum of all componentsof duration longer
than the one enclosed by the channel has turned upward. In this case, the intra-channel
component has a duration of about one-half week, and the components which have
turned up sharply are the one-week, two-week and four-week ones. We mark the low
from which prices pulled away on the breakout as TLL | (Trailing Loss Level No. 1).

If our analysis has been correct, and if cyclic action is not overridden by
fundamentals, the stock price should not seethislevel again until our profit objectives
are reached. If it does, something iswrong, and the stock should be sold without delay.

It is noticed that the stock did not violate thislevel, but continued to behave per
expectation. But suppose that it had. What would have been the nature of our loss? We
would have bought at 7% and sold at 7 1 /8. The percentage |oss due to decreased stock
price is 5% and we are charged another 4%in in-out commissions. This is just about
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twice commission costs—a loss of %% which we have risked against a precalculated
potential for a 55% gain. Coupled with the fact that we have prestacked the deck
heavily in favor of the large gain (as opposed to the small lossif we are wrong), the
prospects for this transaction are too good to passup! It will befound in practice that
this method of setting up stop-loss levels, predetermined at the time of the buy, will
average about 10% as the stop-transaction |oss factor. Best of all, you have a solid
reason for believingthat you should take the loss—and a correspondingly better chance
of doing so rather than let losses run because of emotion and pride. At this point you
should reason through for yourself the use of the price level marked TLL 3in Figure
V-1 astheinitial stop-loss level for the mid-band buy signd.

EXTENSION TOTRAILING " SELL" SIGNALS

A fairly common trading practice is to use so-caled trailing stop-loss orders (or
price levels) to protect profits on a transaction, the theory being that as paper profits
mount, you keep raisingthelevel at which you will sal out if pricesstart to drop—thus
aways assuring retention of some portion of the maximum possible profits on a
transaction. This scheme is good, but the same difficulties are encountered as in the
setting of an arbitrary cut-loss level. If you trail pricestoo closely, asmall dip may sl
you out causing you to miss a much larger rise. If you trail too far behind prices, you
salvageless and less of your paper profitsif adip turnsout to be a mgor turn-around.

The concept for cutting losses short based upon the price-motion model points
up an excellent way of getting around this difficulty. The initial cut-loss level, of
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course, serves as the first stage of the trailing profit preservation process. Sinceyou are
presumably in the stock just asit ispullingaway from a multiplicity of cycliclows, the
very next low you expect to see is that of the shortest duration component present.
Following the stock by cyclic analysis you should fairly well know in advance when
this should occur. As soon as it does come about—and you know it has happened
because the price has then pulled away again on the upside—mark the new low (above
the previous one) as a new sdll-out levd. If your trading cycleis the one which isnext
longer in duration than this shortest observable one, you may continue in this manner
until you are automatically sold out. Normally, thiswill not besa There will be severa
periodicities with durations between those of the shortest duration one and your
selected trading cycle.

Where thisis true, you should maintain your origina trailinglosslevel until you
experience alow of the component next shorter in duration than your trading cycle.
Then, as prices pull away confirmingthislow, a new level may be marked. Continue
cyclic analysis as time passes. Always keep updating your estimate of when the next
low will occur for all components—but especialy for the trading cycle and the next
shorter duration component.

Suppose the trading cycle normally contains three of the next shorter duration
fluctuations. When the first low of this cycleis reached (and confirmed by prices
pulling away from it again), mark this low asan emergency sell-out point. At thistime,
your sdl level should assure you of a fair amount of profit retention. Notice this. if
you had continued to use thelowsof the shortest duration cycleto establish these sell
levels, you would probably have been sold out at the just-reached low of the
component next shorter in duration than your trading cycle!

Now note the position of prices within your best estimate of where the trading
cycle envelope is You should be approximately hafway to the upper bound. If you
are close to the upper bound, shift immediately to use of the sell levelscreated by the
shortest duration component. If about midway, you should continue to use the level
set by thelast low of the component just shorter than the trading cycle. All through the
process, use your envelope as a guide. Remember, for months in the past your stock
price motion has oscillated within this envelope. It ishighly unlikely that it isgoing to
go screaming out the top of it just because you're in it. Any time pricesapproach the
upper bound and cyclic analysis indicates you've got the channel drawn correctly, you
should be using the shortest duration component asa means of setting emergency sl
levels. In fact, as you approach upper bounds, it is best to shift to aseriesof uptrend
lines, usng the valid one to provide a take-profit signal. No matter what happens—as
long as youremergency sdl levels and valid uptrend linesare not violated, thesignal is
"hold."” You never know, you may get ¢ au gilnbne of those short-sharp fundamental
things that override cyclicality and drive pricesst -; i+ upward and you'd hate to miss
the ridel And if it happens to occur on the downside, your sdll signal criteria should
still preserve profitsfor you—or at least prevent loss.

Applying these concepts to Gruen, return your attention to Figure V-1. The
trading cycle selected for both edge- and mid-band buys was the 19-week one. (All
shorter duration components were used only as verniersin setting up precise buy
timing.) The next shorter duration component is the four-week one and it is the
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demonstrated lows of thiscycle that should be used to establish trailing loss levels until
the time for profit-taking draws close. The successive lows of thisperiodicity are shown
in the figure as TLL 1, 3, and 4 respectively. The use of an in-between level in thiscase
(TLL 2) is predicated on the size of the pull-away move from the first two-week low.
With this kind of price action we know weve timed our transaction well. Accordingly,
we do not expect the next two-week low to see the one marked TLL 2 again, and we
can validly ""up’ our losslevel asmall amount.

HOW TO CONSTRUCT SELLING ANALOGS

To this point, we have discussed sell signals which prevent excessive transaction
loss or preserve profits in case our price objectives are not reached for some reason.
However, as time passes, we must reach a peak of our trading cycle somewhere aong
the line. We could use our trailing sell signals to tell us when to get out, but doing so
will sacrifice a goodly part of the maximum gain potential. Therefore, we would likea
bag of tricks which providesus with defmitive, in advance signalsthat itistime to take
profits. In most cases such s8J signalsare analogs of the ones used to buy.

Continued envelope analysis is, of course, a requirement. Triangle analysis is
aways helpful when applicable. Let's study Figure V-1 again closely. Weve made
either an edge- or mid-band purchase. Trailing loss levels have been set up continuously
as time passes. The data shown in this figure is up to date through the eighth week of
the 19-week cycle. We know the time to take profits is not too far away. Should the
stock be sold at this point?

On this precise day afourth point on the boundary of a well-defined triangle has
been formed. Immediately we set up a cyclic analysis of the probable direction of
resolution.

1. Sum of components longer
in duration than 19 weeks

(center line of envelope Hard up.
enclosing 19-week component)
2. 19-week component 9 weeks along.
Topping out.
3. 4-week component 2% weeksalong.
Hard down.
4. 2-week component Bottomingout to goup.
5. I-week component Bottoming out to go up.

Our signalsare mixed as expected thisfar along in the trading cycle. However, we
expect immediate strength from two components, about one and a half weeks of
bottoming-out activity on a third, sideways push from a fourth and a general push-up
by the sum of the long duration ones. We would conclude that an upside resolution is
imminent but that the upside motion to be expected is limited. We are immediately
put on guard that profit-taking sell signalsare to be watched for closely.

At this point we reverse our valid trend line buy signa methods. Figure V-2
shows the resulting uptrend lines formed since the buy. The spot at which price has
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pulled away from each successive trailing loss level establishes a new point on a
generally upcurving trend line series. At the triangle apex, we shift to trend lines based
upon shorter and shorter duration cycles. The day after the triangle analysis, price did
indeed break out on the upside, providing an opportunity to steepen our trend line
from one based on a four-week component to one based on a two-week cycle. Our
triangle analysis has assured usthat the breakout will be short-lived, in fact we expect a
four-week cycle low in about one and a half weeks. We would anticipate this to be a
lower low than the last one, and desire to take profits before thenif thisshould come
about. On the other hand if prices should continue to rise rapidly, we would like to
remain invested.

Figure V-2 shows what happened. The first day's trading following triangle
resolution stalled prices at our latest trend line. The next day pulled nicely away again.
There has been no opportunity to set up a steeper uptrend line, so we live by the one
drawn. The next day the trend line was broken at 12%, providing the desired sl
signal—and a tidy profit! The validity of our decision isindicated by the fact that the
price of Gruen declined from this point steadily (though cyclically!) to 9 over the next
five weeks!

HOW TO MAKE AND USE NON-REAL TIME ENVELOPES

You now have available simple graphical techniques to provide dl of the needed
investment action signals. However, the trading philosophy developed in Chapter One
places great emphasis on risk reduction and profit maximization. It never does any
harm to have an extra ace or two up your sleevefor this purpose.
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Another case in point: suppose that Gruen had not formed a price-move
termination triangle as it did. Arethere any other criteriathat could have been used to
detect approach to the tradimg cycle peak? A much more generaly applicable
techniqueisneeded, and is provided by the concept of non-real time envelopes.

The channel envelopesused so far are constructed in calendar or *"red™* time. But
we know that cycle durations vary over a range. This variation coupled with inability
to graphically separate components with accuracy sometimesleadsto asituation where
al of theinformation inherent in cycle presenceis not displayed to us through channel
construction. Thiseffect can be minimized by forming channelsfrom cyclic highsand
lows that are artificialy placed equidistant from one another on a pseudo-rea time
scale. The detailed significanceof time is thereby lost, but information is often gained
that isvery valuable. Here's how such channels are made:

® (o back over your chart and tabulatethe successive pricesof thegtock at all intra-day
highs and lows associated with any component that you wish to plot in non-real time.

® Useasparatesheet of graph paper on which to plot these.

® Plot the firgt low on the stock chart on the far left vertical of your new plot. On the
very next vertical plot the next high. On the next vertical, plot the followinglow.

® Proceed in thismanner until the data isexhausted.

e Form a smooth, constant, and minimum-width envelope through your data points.
Adjug width until al pointsare as closely rdated to the resulting channd as possible.

Now what has been accomplished? Horizontal distances on your new chart still
represent time, but equal distances between points no longer necessarily mean equal
times have dapsed. In fact, component duration changes from any cause whatsoever
are completely eliminated. This envelope will not differ very much from the envelope
on your stock price chart—unless cycle duration change becomes significant. But at
that point, the non-real time envelope will give you a much clearer picture of what is
happening than will the one plotted in real time.

Now try something else with your non-rea time channel. On the lower channel
bound and on the same vertical line as each “high™ that is plotted, place adistinctive
mark such as an asterisk. Do the same on the upper bound opposite each plotted low.
Now, your last data point on the chart will be either a high or a low plot, depending
upon whether the stock has last defined a cyclic high or low. Put an asterisk below or
above this point, and spaced just the channel width from it. Now you can draw your
non-real time channel, full width and right up to date. Note the slope and curvature
(either up or down) of the channel at this point, and extend both channel bounds two
vertical lines on your chart into the future. The points of intersection d the extended
channel bounds with the next two vertical chart lines represent a best estimate of the
next high and low (or low and high) of the stock priceat the times these should occur
per cyclic criteria.

Now go back to your stock price chart. For the component in question, average
sample durations and mark on your chart the predicted time |ocations of the next high
and low. Use the sample variation from average to show atime spread into which you
expect these points to fal. Read the predicted stock prices for these times from your
non-real time chart, add a reasonable plus and minus tolerance to these and plot the
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result on your stock chart as two "*boxes™ To the best of your ability you have now
located the price and time regionsinto which the stock will move next. Continually
update this estimate by cyclic analysis astime passesand the stock price changes. You
will be surprised at how often the stock behavesper prediction!

There is another advantage in this type of graphical anaysis. Occasionally the
inevitable band of uncertainty connected with a real time envelope will mask the
significance of a single day's price action which actually portends anon-cyelic change
in the situation. The non-rea time envelope will often catch such a situation, making
you aware of itin time to take appropriate action.

Needless to say, thistechnique may be combined with the sall signal criteria of
previous paragraphs to sharpen up your selling (or short covering) transaction timing.
In fact, let’s see how it would have worked in the case of Gruen. Figure V-3 shows
Gruen again up to and including the day of termination triangle resolution. Our
question on this day is how much further upside motion can we expect on this trading
cyclemove?

At this point in time, we do not know for sure whether or not point 1 on the
chart is a low of the four-week cycle. However, assumption that it is will provide us
with a conservative answer to our question, whichisto be desired. We proceed tolabel
each successive four-week high-low as A, B, C, D E, F, G, H and our tentative |. The
four-week cycle was chosen for this purpose because it is the component of next
shorter duration than our trading cycle. Using the technique described above, the
non-real time envelopefor thiscaseisdrawn on the right, with corresponding peak and
valley labeling.

Now note the effect of the low at I' To get to this point from the low
corresponding to the high at H, the non-real time envelope must curve over sharply. We
further note that if we are wrong about | being a four-week cycle low, the envelope
would still be required to curve over unless thislow were as high as 14! Since thisis
highly unlikely in view of the cyclic condition of thingsat thistime, we are alerted that
major components are indeed in the process of topping out, and we should be
preparing to take profits. Note that this conclusion isidentical with that derived from
the triangle resolution analysis—but this time thereis no dependency upon thetriangle
forming (in many cases it will not). We can go alittle further. Continuing the turnover
from | through the next two verticals on the non-rea time chart establishes a
conservativeestimate of 12 3/4 for the next peak and 11 for the next low. With this
information in hand the actual top-out at 13 and valid trend line sdll signd at 12%
come as no surprise, and lend credibility to your decision to take profitson the sdll
sgnd. It is interesting to note that the real time envelope to the same point in time
provides no hint of a turnover for nearly another week—too late to act asthe desired
confirmation of the sdll signal. Thisistypica of the use and value of the non-real time

envel ope technique.

SELLING SHORT

In Chapter Four and so far in Chapter Five objective sgnds based upon the
price-motion model have been developed for "wait,”" "buy,”" ""hold," "sdl,” and
"protect-loss’ situations. Only two more are needed to round out our arnory. These
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are, of course, ""sdl-short™ and *‘cover short sd€” sgnds By the nature of the
development S0 far, itisclear that nothing really new is needed here. In fact, whenever
a =l sgnd is noted, an automatic sell-short signal is implied. However, it is very
important to keep one additional aspect of the situation firmly in mind: 7¢ is seldom
advisable to sell the same stock short that you have just profited in by makinga buy!

Why is this true? Hark back now to our investment philosophy —whichisaimed at
maximizing yield per unit time. Remember aso that smooth, long-term fundamental
factorsaccount for 75%o0f the price motion of astock. In selectingastock to buy, you
picked one in which the sum of all components of duration longer than your trading
cycle was trending up. This meant that you had the impetus of the fundamental trend
also in your favor. In selling the same stock short, you are bucking this trend—which
cannot lead toyield maximization.

The correct procedure then is to select another issue in which the sum of dl
components longer in duration than your trading cycle is down. Anayze thisstock as
time goes along, just as if you had purchased it. When the trading cycle tops out
sendingup a<dl flare, the simultaneous sell-short signal isvalid.

Similarly, al of the techniques for buying into a stock are applied whileyou are
short the stock. As time passes, these techniques will eventually establish a buy signd,
at which timeyou cover your short sde Cyclic anadysis, real time and non-real time
envelopes, triangle resolution, valid trend linesand trailing ** protect-profit™ techniques
must all be applied as before while you hold your short position.

Now aword as to why you should ever prefer to sdll short. Note theillustration
regarding the degree of time-synchronization of cyclicality in the Appendix. The
implication here is that asthe DJ 30 (or S&P *“500°") Average tops out on your trading
cycle (regardless of which one you have chosen), most individual issuesare also near a
top-out on this cycle. It is true that synchronization isnot perfect by a matter of days
{or even weeks for some of the longer duration components). Nevertheless, it is real
suicide to attempt to trade on cyclicality on the long side when the overall market as
measured by the averagesis on a cyclic downside. On the other hand, if you simply
step aside at this point you are violating the principle of profit maximization regarding
100% time investment of your capital.

What you must do is this: Always treat the Averages just like a stock. Keep a
running cyclic analysis going on the averages just as if it were possible (and you
intended) to buy them. Aslong asyour anaysishereis'buy' or **hold,” tradelongin
individual issues. As your preselected trading cycle gets close to a top-out in the
averages, start to liguidate your long positionsin issues (as sell signds are given), and
begin the search for suitable " short™ candidates. The same appliesin reverse as your
analysisof the averagesindicates a bottoming of the trading cycle.

SELLING RULESTO REMEMBER
Now for asummary of our bag of sdl tricks.
® Valid trend lines can be completed into short channel segments. The very short

duration component intra to this channel is the basis for an effective cut-loss criterion
based on the price-motion model.
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Trailing stop-loss levels can be based on confirmed lows of each cycle of duration next
shorter than the trading cycle.

Triangle resolution should be used al aong thelinein connection with cyclic anaysis
to provideinsight into further price action.

Non-real time envelopes can be used to help determine when to switch from trailing
losslevelsto short-term sell signa constructions.

The concept of vdid uptrend lines is an effective way of providing a senstive
"take-profit" sdl signal.

Sell-short signals are reverse analogs of buy sgnds. Selling short can significantly
improve your percentage time invested.

',1
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Why You Need Computational Aids

® How to Construct and Use Half-Span Moving Averages
Other Lses For Haf- and Full-Span Moving Averages

Now Turn Y our Averages Inside Out

Use the Inverse Half-Span Average to Improve Y our Timing
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Try the Inverse Averagein Other Ways

WHY YOU NEED COMPUTATIONAL AIDS

The graphic techniques for making use of the price-motion model presented in
Chapters Four and Five are sufficient to vastly improve your timing. They may be
utilized as is, with no additional aid from computation, and will suffice to make the
investment philosophy of Chapter One work for you. However, decision confidence
can begreatly increased and the typesof stocksin which you can work enlarged, if you
don't mind adding some arithmetic. Admittedly, this requires more time and effort,
but the results can be extremely worthwhile.

Many, many computational approaches are possible. This chapter is intended to
introduce you to severa of the simplest and fastest of these. When you learn to apply
the techniques given here, you will soon find yourself generatingvariationsand whole
new methods. Just as long as these are soundly based on the model, they can be
considered vdid. Further, the more elements of the model on which the technique
depends, the more powerful you Wl find theaid to be.

HOW TO CONSTRUCT AND USE HALF-SPAN MOVING AVERAGES

Vauableinformation is available each time a moving average with span equal to
one-haf the duration of the trading cycle changes direction! Let us examine this
characteristic of moving averages in connection with the nature of the price-motion
model to see why thisis so.

From Chapter Three and from the Appendix, the characteristics of moving
averages are summarized asfollows:

97
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e The span of amovingaverage isthelength of time over which dataissummed to obtain
themovingaverage. For example, a30-week moving averageconsistsof 1130th of the sum
of the weekly closing prices of a stock for the last 30 consecutive weeks. The span of
thisaverageistherefore 30 weeks.

® A moving average “1ags” the data it smooths by one-half of itsspan. This meansthat if
the avenge is to represent a time-synchronized, smooth version of the data, the last
computed point of the average must be plotted one-hatf span behind the last available
data point. Thus, the last available point of a 30-week moving average is plotted
between the 15th and 16th weeks behind the last closing priceof the stock.

® A moving avenge reduces precisaly to zero the presence and magnitude of any cyclic
component with duration exactly equal to the span of the average.

® All shorter duration components are drastically reduced, but may show some sign of
their presence.

® Al longer duration components are definitely present. The longer the duration, the
morecompletely the full magnitude of the component comesthrough.

Now assume we have astock in which adominant component has been identified
with an average duration of 20 weeks. A moving averagewith aspan of one-haf of this,
or ten weeks, is constructed. The lag of this average is one-haf of its span or five
weeks. Thus, when this average ' tops out™ and turns down, the 20-week trading cycle
has signdled a turnover at this point, but the price of the stock itself has been going
down for five weeks dready! Remembering that it is the 2C-week component that
caused both the ten-week average and the stock price to top out, it is seen that the
total downward move due to thiscomponent isjust one-half complete at this time.

All of this occurs because the ten-week average will kill all price fluctuations of
exactly ten weeksin duration and drastically reduce dl shorter ones. Since the 20-week
motion will come through at nearly full strength, the ten-week average will only change
direction when the 20-week cycle causesit to do so. Then the five-week lag isprecisely
the time required for the 20-week cycleto drive priceshdf asfar asthe 20-week cycle
is going to carry them. Similarly, when the ten-week moving average bottomsout, the
stock has already been rising for five weeks—and is half asfar up asthe 2C-week cycle
isgoing to driveit.

This quality of a half-span moving average can only work, of course, if the price-
motion model is a correct representation of stock price fluctuations. That it does
work—time after time—isvery powerful evidence indeed for thevalidity of the model.
Let's list in order what must be done to make use of thistiming aid:

e Use a quick and rough envel opeanalysisto establish the average duration of adominant
cycliccomponent on which you wish to trade.

® Construct a moving average of the closing pricesof the stock which hasaspan equal to
half the average duration of the trading cycle. If thiscomesout to beafraction, round
it off to the nearest whole number.

® Plot the moving average on the sane chart used for the stock, taking care to lag the
average one-half its span behind the stock data.

® \When the average reversesits direction to the downsidenote the price of the stock and
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how much it has already moved doamn. Yau mey expect the downtrend to continue
until thestock has moved down this much more:

Reverse this process for moving average revarsds to the upside to establish how much
further yp thest ock will go.

The accuracy of this process can be further improved by the use of two moving
averages. Proceed as before but compute and plet not only the haf-span average, but
the moving average whose span is equal to the average dwation of thetrading cycleas
well. For the example used above, the trading cycle durationis20weeks. The half-
Span moving average is a ten-week one. The full-span moving average is a 20-week
one. Now let's see why thisisof aid.

The haf-span average tops out when the stock price has dropped 50% of the
20-week fluctuation amount. This means that the stock priceisright in the middle of
the channel enclosing the 20-week cycleat thisparticular time. On the other hand, the
20-week moving averageisaways in the middle of the 20-week channel (theoretically).
Remember, the 20-week average reduces the 20-week cycleto zero. Thus the 20-week
average represents the sum of al components of duration longer than 20 weeks, which
is exactly the import of the center line of the 20-week channel! The 20-week average
also dragtically reducesthe size of all shorter duration components, allowingonly small
percentages of these to "leak™ through—and these are easily recognizable and
graphically smoothed.

Now when your ten-week average tops out, you can extrapolate both the ten- and
20-week averages through their lag periods up to current time. This is quite sSimply
accomplished for the 20-week average especially, since it is so ""smooth.”* Note the
price level at which the stock, the ten-week moving average extrapolation, and the
20-week moving average extrapolation meet. Subtract this from the previous peak of
the current move down. Thisisyour estimate o how much further down the stock will
go. A toleranceo f t10¢% should be alowed for the total move estimate.

As with dl of the techniques discussed in this book, you should never rely on this
estimate aone. But combined with the others, this method provides powerful
confirmation of the validity of action signals. Let's see how it works by example.

Figure VI-1 is a partial replot of the data on Alloys Unlimited used as an example
in Chapter One. This stock displays a dominant component in this time period that
ranges from 17 to 22 weeks in dwation. For the sake of computational simplicity we
will assignit(as our trading cycle) an average duration of 20 weeks. e need therefore
a ten-week (half-span) and a 20-week (full-span) moving average. The plot is presented
just as a decision point isreached—the ten-week moving average hasjust bottomed out.
We note and smooth a remnant of a 12-week component from the 20-week moving
average. Theresult isshownin the plot asa dashed line.

We extrapolate both the ten- and 20-week averages to current time. These meet
the stock price at 41. The stock hasalready moved up from 32, atotal of 9 points. We
expect it to continue another 9 points from 41—to 50. The total move predicted is18
points. The tolerance is +10% of thisamount, or approximately 2 points. We therefore
predict that this 20-week cycle will carry prices to between 48 and 52! If we had
purchased the stock on this type of criteria, coupled with any or al of the forms of
graphical analysis we now know about, theresultant conclusion is that we should hold the

’f
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stock for a move of about 9 more points. Further, any time the stock enters our
prediction area, we are alerted that we should be setting up and using terminal sell
signd procedures!

Figure VI-2 shows what the stock did. It entered the tolerance zone eight weeks
later and topped out at 48 3/4! The sdl signa generated here would also constitute a
sell-short 9gnd. With the 20-week moving average trending upward in thisissue, better
vehiclescould be found for ashort transaction. However, just to follow aongwith our
new technique, suppose we both sold and sold-short Alloys Unlimited at this point
around 47 or 48. How would we havefared?

Figure VI-3 shows the same stock three weeks later. Prices have declined to the
neighborhood of 42 and we havea5- to 8point profit. Should we take our profit here?

Wiel, we note also that the ten-week moving average has just topped out. Let's
estimate how low we expect the stock to go. Extrapolating both the ten- and 20-week
averagesresultsin an intersection with stock prices at 42. The stock topped out at 48
3/4 or 7 points higher. We expect it togo 7 pointslower, toabout 35. The total move
anticipated is 14 points, providing a tolerance of about +1 1/2 points. We predict the
stock will continue to drop to the region of 33 1/2 to 36 1/2. The signd weve
generated is" hold!™*

Figure VI-4 shows what thestock did. The price entered the prediction zonefour
weeks later, and bottomed out at 35 1/8! Once again we could use our cover-short
signdl at these levels as a buy signal. Let us assume that we did so, covering our short
sadle and buying into the stock in the neighborhood of 37 (which we could have done
any time within afive-week interval!).

Figure VI-5 shows the following action just as the ten-week average bottoms out.
Extrapolation of the averagesresultsin intersection with the stock priceat 43 3/4. The
stock has moved to this price from 35 1/8, or 8 5/8 points. We anticipate a further
move of this amount to 43 3/4 + 8 5/8 = 52 3/8. Asusual, we put atolerance of +10%
of the total move about this price to get a zone of 50 5/8 to 54 1/8 with the target
price of 52 3/8. As Figure VI-6 shows, the price of the stock rocketed into thiszone
the following week, remaining there for three weeks (plenty of time to get out using
graphical methodsand daily charts). The actual top-out price was 52 7/8!

This sl ggnd is, of course, also asell-short signal. Suppose we had sold here and
sold short at 51 to 52. Figure VI-7 shows the next reversal of the ten-week moving
average. On this transaction, prices have oscillated wildly between 44 and 51 for nine
weeks. We are somewhat concerned about our transaction, and wish to know whether
or not we should cut and run! Extrapolation of averages providesintersection at 46
3/4. Thisis 6 1/8 points below the preceding pesk. Prices should go down to 40 5/8,
£1 1/4, or into a zone from 39 3/8 to 41 7/8. The stock entered this zone two weeks
later and bottomed out at 41!

This smple computational technique is one of the most powerful timing toolsin
your arsend. It will not aways provide as much information asin thisexample, but it
should be the first computational techniqueyou use asa backup to other methods. As
usua, the whole armory of defensive techniques (trailing loss levels, etc.) should be
employed to guard againgt the unexpected — which does occur occasionaly. But,
properly used, it can add materially to your confidence in making buy and sdl
decisons. Best of dll, it isnot an empirically derived method, but is solidly based on
the existence and nature of the price-motion model!
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OTHER USESFOR HALF- AND FULL-SPAN AYERAGES

Graphical cyclic analysis should, of course, accompany the use of a¥f techniques.
In this case the two can interact very favorably. For example, looking back at Figure
VI-6 we see that there is absolutely no doubt whatsoever about how the 20-week
channel should be drawn. The 20-week moving average very nicely slices through the
center of solidly visible peaksand valleyswhich provide points on the desired envelope.

You will find some issuesin which the situation is not this clear. In such cases,
"eyeball" the stock chart to get arough feel for the dominant component. Construct a
half- and full-span average based upon your best estimate of the duration of thiscycle.
You will find that plotting these averagesmakesidentification of channel boundsvery
much easier. After your channel isconstructed, you will be able to refine your estimate
of trading cycle duration. If thisis significantly different from the original, you will
then want to reconstruct the half- and full-span averages based upon your revised
durations.

Quite often a properly constructed set of averages will signa an envelope turn
before either real or non-real time envelopes could possibly provide this information.
Alloys Unlimited providesatypical example of this.

In Figure M-5, it isimpossible to know whether or not the 20-week channd is
pivoting upward (about the 32 1/8 low) without the aid of the moving averages. In
fact, the cycle high at 48 3/4 is lower than the preceding one at 49 3/4, leading to a
suspicion that the channel direction isstill down.

Inspection of the 20-week moving averagetells us exactly what is happening. The
trend here is definitely up—telling us that the sum of dl components of duration
greater than 20 weeks is moving up. Since this is the center line of the 2C-week
channel, this channel has to have bottomed with the 32 1/8 low and must now be
curving upward. The approximate amount of curvature is obtained from one-half
channel width measurements from the graphically smoothed 20-week moving average.
The envelope bounds so defined give envelope analysis estimates of 20-week cycle
moves that are in good agreement with those obtained by observation of ten-week
moving average turns. Note that thisadvance information was completely unobtainable
from envelope analysis alone until a subsequent cyclic top was formed and confirmed
at 52 7/& a full three weeks later!

From this example it is seen that the graphical and computational techniquescan
be used to aid and complement one another.

The same logic that leads to the use of half- and full-span moving averages to
predict amounts of movescan be used to generate back-up timeinformation as well.

As shown in previous paragraphs, a half-span averagereversal signals the half-way
point in a cyclic movein terms of magnitude. Now, when the half-span averagereaches
mid-channel, the price of the stock has preceded it down to the theoretical low for the
move. But in predicting magnitude variation, we found it necessary to extrapolate the
half- and full-span averagesto intersection, which by definition is a best estimate of the
point where the haf-span average is at mid-channel. The theoretical low (in the
predicted price zone) should take place one-half the span of the half-span average | ater.

Let's use a ten- and 20-week (half- and full-span respectively) case as an example.

The ten-week average has just topped out. We extrapol ate both half- and full-span
averages to intersection with the stock price. Note the calendar date on the chart at
which this occurs. One-half the half-span average span is one-half of ten, or five. We
expect the predicted low to occur five time unitsfrom the estimated intersection point
date.
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Return now to Figure VI-1 and VI-2. In Figure VI-I, note the time of estimated
intersection. You now predict zone entrance and high five weeks later. From Figure
M-2it isseen that zone entry and bottom-out took place nine weekslater. Thisisan
example of about the poorest estimate correlation to be expected. In thiscase reliance
would have had to be placed on other techniques to assure resullts.

From Figures VI-3 and VI-4 we note intersection at 42 and expect bottom-out
five weeks later. Actual zone entry took place three weeks later, with a low achieved
six weeksfrom intersection (an example of excellent correlation).

In Figures V¥1-5 and VI-6 intersection occurred at 43 3/4. Top-out was anticipated
fwe weekslater. Zoneentry occurred three weekslater with top-out at fwe weeks.

The reason for a larger percentage spread in timing is the existence of shorter
duration components which tend to swell or depress prices as they peak or low out.
Na_/lgtbrldeﬁ the method is of some use when allied with al! of the other techniques
available.

Generally speaking, graphica envelope analysis and vaid trend lines can be
depended upon for the most accurate and detailed information regarding move
termination timing.

NOW TURN YOUR MOVING AVERAGESINSIDE OUT

Youre familiar now with the principal characteristicsof a moving average, and
how the price-motion model generates criteria for getting the most from them. In this
section, you will find they have still more uses.

Let's ask ourselves the question: Is there useful information in what a moving
average throws away?

We recall that a moving average ""smooths™” data. It does this by reducing the
magnitude of short duration fluctuations, while permitting the longer onesto remain.
In short, it throwsaway the short fluctuations.

What a Moving Average Throws Away Can Be
Recovered By Subtracting The Average From The Price-Motion Data

An example will clarify how this works. Suppose you form an 11-week moving
average of the weekly mean pricesof a stock. This means that in the moving average
the magnitude of any cyclic component of duration exactly equal to 11 weeks is
reduced to zero. Thus, the average contains only cyclic components present in the
price motion which have durationslonger than 11 weeks. Subtracting the average from
the price motion removes dl these longer duration fluctuations, leaving only those
shorter than 11 weeksthat did not appear in the average (or were ' thrown away™").

The only critical item to remember (as aways) is to match the moving average
and price data points properly before subtracting—taking into account the half-span
timelag previoudly described.

USE THE INVERSE HALF-SPAN AVERAGE
TOIMPROVE YOUR TIMING

There are many ways in which you can make use of the inverse moving average.
One of the most Important of these is in connection with the half-span average
concept. Let's see how it can work for you.

Direct your attention to Figure VI-8. Here is a weekly plot of Alloys Unlimited
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over the entire time period covered by illustrations VI-1 through M-7. This time,
instead of using a ten-week average, an 11-week one is shown. With the number of
elements of the average being ""odd"" each average datum directly corresponds (in
time) to a weekly price datum instead of fallingin midweek (as for the ten-week one).
In this way subtraction can be accomplished directly without need for interpolation.
As formed, each moving average is subtracted from the corresponding mean weekly
price of thestock

The results could be plotted as points about a *“zero™ base line, either by
themselves or connected by straight lines. However, the process of erecting vertical
lines from zero to the vaue of the difference (as in Figure VI-8) seemsto provide the
eye with moreinformation.

What can we make of this plot?

First of dl, the dominant cyclic component just shorter in duration than the
trading cycle is now clearly evident. Counting weeks (low-to-low and high-to-high) and
averaging gives a nomina duration of 12.7 weeks, with a** spread’* from ten to 16. The
correlation with an expected component of the price-motion model is obvious.

Secondly, it is seen that the magnitude of this cycle averages seven points
peak-to-peak (3 1/2 points). It is seen that the inverse average provides cycle
magnitude directly, without necessity for, and without the error inherent in, the
construction of envelopes!

Thirdly, we note that a simple process of subtraction convertsa half-span average
(which is vitally useful on its own) into that specific inverse average which is most
capable of identifying the component of duration just less than that of the trading
cycle. Asseen in previous chapters, identification of thiscomponent isan essential part
of the process of setting up trailing loss levelsand sell signalsin general. And, you will
normally have already computed the half-span average anyway!

Now. How does all thisaid transaction timing?

Return to Figure VI-6 and VI-7. In the discussions regarding these figuresit is
noted that the half-span average had put us in the stock short at 51 to 52. But, prices
seemed to refuse to go down—oscillatinginstead from 44 to 51 for nine weeks. The
half-span analysis assured us the stock was headed for 40 5/8. Does the inverse
half-span confirm this conclusion?

In Figure VI-8, the inverse half-span average is two weeks away from alow of the
12.7-week cycle. The stock priceisan additional five weeksaong (due to the lag of the
average). So, we're now seven weeks along on a component (next shorter in duration
than the trading cycle) which averages 12.7 weeks, and variesfrom ten to 16 weeks. We
expect the next significant low of this cycle in a time zone three to nine weeksfrom
now.

In addition, the 21.7-week (average) duration trading cycle (which variesfrom 20
to 23 weeks in length) is now 19 weeks aong from a low. We expect the next
significant low of this cycle in a time zone one to four weeksfrom now. With both of
these important cycles due to low out in the same general time period, we know the
stock still has more to go on the downside. In fact, taking 6/13 of 7 points, we expect
about 3.7 points more on the downside from the 12.7-week cycle alone. An additional
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3/22 of 14 or 1.9 pointsremainsin the 21.7-week cycle. The present price is 45 which,
less 4.6, leaves40 1/2 asalow-out estimate.

We conclude that the stock will reach approximately 40 1/2 within one to nine
weeks. This estimate compares almost identically with that obtained usng the
half-span average alone (40 5/8 in three weeks)-yet was obtained using information
the half-span average™ threw away" !

With this additional reassurance, we do not hesitate to remain in our short
position—and the stock proceeded to bottom out at 41 the next week, nicely within
our tolerance zone!

TRY THE INVERSE AVERAGE IN OTHER WAYS

An inverse moving average can be formed from an averageof any span. Any time
you wish to inspect a given component more accurately, ssmply form an average of
span equal to the component duration. The associated inverse average must show the
desired fluctuation at exactly the correct magnitude, since it ispresent in price to this
extent but is precisely zero in the moving average. Taking the difference between the
two displaysthis particular fluctuation on azero baselinein all itsglory!

This usage is particularly important as you are approaching buy and sell points.
Extract the higher frequency componentsin thisway, and you will never have to guess
about trend line validity and channel turn-around.

Another excellent application: extract your trading cycle in this manner before
you act on buy sgnals. The state of the magnitude-duration fluctuation situation is
clearly discernible once the large, long components are removed. You may save
yourself from acting on a perfectly valid buy signal only to find your trading cycle has
shrunk to near zeroin sze!

Ty theinverse average at triangle resolution points. Once again, the mechanics of
formation of these patterns via magnitude-duration fluctuation of short duration
components will be made very clear. In addition, the short duration component
information derived Wl aid greatly in pinpointing pattern resolution times.

TO SUMMARIZE

e Half- and full-span moving averages can be used to predict the extent of price
fluctuations.

e Enveope analysisis used to identify and establish the average duration of a trading
cycle.

e Two moving averages are then constructed. One has a span equal to the average
duration of the trading cycle. The other has a span equal to one-half the duration of
thetradingcycle.

® These are plotted on the same chart as the stock, with due consideration for the time
lag of each.

® When the half-span average reverses direction, important move prediction information
ismadeavailable.
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Upon reversa, both half- and full-span averages are extrapolated to intersection with
the stock price on the chart.

The price move from the previoustrading cycle pesk (or low) to the intersection price
representshalf the total price move anticipated.

The predicted price is generated by adding (or subtracting as the case may be) the
peak-to-intersection price move to the intersection price.

The total move is noted, and *10% of thisisused asa tolerance about the target price
to createa prediction zone,

A rough estimate of when zone entry or move peak-out will eceur isgained by adding
haf the span of the haf-span average to the date of intersection. The time zone
toleranceabout this date must be made quite broad.

The half- and full-span average concept can be used to help establish correct envelope

bounds.
Use of the full-span average can detect trading channel trend changes before red and

non-real time envelopescan do so.

The technique is powerful, but should always be used in conjunction with all other
methods of prediction available. )

The inverse half-span average identifies the all important component just shorter in
duration than the trading cycle.

Inverseaverages display specific component magnitudesdirectly.
Inverse averages used to extract a selected trading cycle can help establish the

condition of magnitude-duration fluctuations of that cycle.
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seven

How to Select and Track Trading Issues

e Alternative Waysof Selecting Investment Vehicles

® TheTotal Scanning Concept

® Making Use of Screening Criteria

e Selecting Candidates For Volatility

e Applying Stability Factors

e When You Should Use Alternative Scanning Methods
e TakeAdvantage of the'" Stable™ Concept

e How to Track Your Stable

e Summing Up Selection and Tracking

Going back to Chapter One we recall that the four basic elements of a profit-
optimizing trading system are as follows:

1. A profit-optimizinginvestment philosophy.

2 A fast and Impleissue selection method.

3. Fast and ample transaction-timing andysistechniques
4. Accurate and timely stock price tracking.

You now havein hand Items 1 and 3: This chapter suggests specific methodol ogy
for the accomplishment of Items 2and 4.

ALTERNATNE WAYSOF SELECTING INVESTMENT VEHICLES

By this point you have realized that the existence of the “X’’ motivated cyclic
phenomenon and methods of utilizing it in transaction timing negate the importance of
many traditional ways of selecting issues on which to trade. Nevertheless, in keeping
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with the profit-maximization philosophy, much can be done at the level of selectionto
limit trading risk and provideincreased profit potential per trade.

You can proceed here in one of anumber of ways. You can, for example, depend
wholly on issues brought to your attention via news items, brokerage recommen-
dations, and thevariousstock advisory services. Once your attention isthusdirected to
specific issues, you can proceed to assemble the required data and perform the
necessary cyclic analysisto determinewhen your commitments should take place.

Another route t0 go depends upon the daily newspaper, the Wdl Street Journal,
or Barron'sweekly tabulations of stock data. Regular inspection of any of these sources
is capable of quickly revealing stocks and groups of stocks toward which large-scde
investor interest is directed. The most active list is a fertile source, or you can simply
run your eye down the listings looking for extreme volume numbers or large
percentage moves. The principal difficulty with this approach is the fact that by the
time a stock comes to your attention in this way, it usualy is wel along on a major
trading cycle, and you may have to analyze and track the stock for a long period
beforeit providesyou with the low-risk action signal you want.

Asin the case of trailing-loss-level signds, itisfar better to use a selection system
soundly based on the price-motion model to begin with. Accordingly the rest of this
chapter will be devoted to such a method, one which is truly in the spirit of the
profit-optimization principle.

THE TOTAL SCANNING CONCEPT

There are more than 2,000 issues listed on the New York and American Stock
Exchanges. Since this number is far greater than needed to provide all the
opportunities ever required for trading using the price-motion model, it isagood idea
to limit your attention to these issues. The most important reason for thisis the ready
availability of data on stockslisted on these two exchanges.

Were concerned here with selecting those issues as trading candidates which:

1. Provide the highet probability of the grestest gain par trade, and:
2. Provideahigh likdihood of generatingavalid action 9gnd in the vay nexr future.

The object is always to have a ""stable’™ of such issues a the ready, in order to
reduce the inactive time between trades to an absolute minimum. Properly handled,
the following techniques will assure a minimum of four or five action signals per day
from a stable of 12 to 20 issues. If you do not need this many, you may alwaysreduce
the screening, analytical and tracking work required by limiting the sze df your stable.

To implement the total scanning concept you require access to a comprehensive
charting service. Among many, two such services provide you with freshly updated
charts once each week on every stock and warrant on both major exchanges.

The Mansfiedld Stock Chart Service provides this coverage in the form of weekly
high-low-closecharts. This service can be obtained from:

R.W. Maidd Co.

26 Journd Souere
Jasy City, New Jersey (07306)
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The Geiergraph Stock Chart Service provides the same coverage in the form of
daily high-low-close charts. Thisservice is available from:

Geergraph

The Linden Building

1955 Merrick Road
Merrick, New York {1 1566)

Both may be requested air mail and specia delivery, which puts them in your
hands early on the weekend no matter whereyou livein the continental United States,
leaving plenty of time for issue selection by Monday morning.

If these services are utilized, you will find that the task of selecting the highest
probability performers for the following week from every issue on both exchanges will
require little more than haf a day. The rewards for this nominal amount of effort
makeit extremely worthwhile.

Let us assume that it is Saturday evening and you have the latest copy of one or
both of these two servicesat your desk. The initial step in the selection process we will
cal the ""scan.” With alittle practice you will be able to accomplish the scan almost as
fast asyou can turn pages.

You are looking for two things:

1. Issuesthat display dramaticvisual evidence of dominant ¢yclicality.

2. Issues in which the general trend over the entire chart hasjust rounded a bottom
(if you are interested in the market on the long side), or have just bent over atop
(for your " short" candidates).

If astock does not meet these two simple tests, ignore it and passon. If it does
passthe test, stop and examine the chart more closdly.

Note the average volume traded. If it islessthan 10,000 shares per week (or about
2,000 sharesper day), better candidates are available.

Observe the approximate status of a dominant cycle on which you would liketo
trade. If either an edge or mid-band signa seems imminent, write down the name of
the stock and continue.

Y ou will normally find that your list contains 80 to 140 issues by the time you
finish the scan. If not, or if you desire more, relax your standards or re-scan using
alternative scanning criteriadiscussed in later sections of this chapter.

MAKING USE OF SCREENING CRITERIA

Typically the scanning process will provide you with an over-abundance of issues
from which to choose, All are reasonable candidates, but what you want are the elite
of theflock!

The following screening factors are based on information contained in the
Mansfield and/or Geiergraph services 0 that they are available at your fingertips. You
may use dl or any part of these, with or without additionsfrom your own background.
Just remember this. whether or not you make money on atradein one of theseissues
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is considerably more dependent on your Sill and diligence in applying the
price-motion model than in the process you use for selection. Selection is of
importance only insofar asit servestoimprove the already high probabilitiesof turning
aprofit because of the existence (and your knowledge) of cyclicality.

SELECTING CANDI DATESFOR VOLATILITY

There are three volatility factors of interest:

1. Capitalhation: the number just under the stock hame in Mansfietd (in thousands of
shares).

2. Percentage motion: the extreme left hand scale of Mansfield. Measure with a ruler the
goace between several scale nar ks and divideintothe intervening per centageamount to
get " peroent per inch."

3. Short interest: the latest number in the top row nf figures at the bottom of the
Geiergraph chart.

Volatility is a very important concept in the optimization of profit. A stock may
have an A+ rating, sell at a very low price with respect to earnings, have ahighyield,
show all kinds of earningsgrowth, attract considerableinvestor interest, and still move
slowly in termsof percent per unit time. The principal factor involved iscapitalization.

Capitalization is the number of shares of the company outstanding. Anything
below 1,000,000 outstanding sharesindicates the capacity for high volatility, meaning
that small amounts of buying can create enough demand to cause alarge and rapid
increase in price. One to three million shares is considered to be light capitalization
from the standpoint of volatility. Three to sx million represents medium capitali-
zation. Over sx million shares usualy requires tremendous volume to cause reasonable
percentage moves. The lower the capitalization the better, asameasure of volatility.

Capitalization, however, is not the only key to volatility. An issue with three
million shares outstanding may have two million of those sharesheld from circulation
by corporate officers or other companiesfor the purpose of control, etc. Such an issue
is the equivalent of one with only a million sharesoutstanding that are dl available to
supply demand. Average volume also affects the volatility potential of capitalization.

But a Mandfidld chart has only SO much space on which to plot two yearsof price
action. If the plotting scales chosen are such that the price action runs off the chart,
the entire chart must be replotted to a new scale. For this reason a rough measure of
overdl volatility is provided by the number of inches(or fraction of oneinch) required
to plot a one-percent change. This then is the meaning of the percent per inch
measurement you have taken on the percentage scde. The larger the percent per inch
number, the more volatile the stock.

Short interest is a measure of the number of sharesthat have been sold short (by
borrowing sharesto sdl at current pricesin the hope of replacingthem at alater date
with shares purchased in the market at a lower price). If an issue showsa high and
increasingshort interest, upward price motion, once started, may tend to be extremely
volatile. As prices go up, the shortsrush to buy, causing extreme demand per unit time
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and per unit volume. A high and increasing short interest indicates high potential
volatility.

APPLYINGSTABILITY FACTORS
Four stability factors are availablefrom Mansfield:

1. Rating: in the extreme lower right-hand corner of the chart. This is given in the
form of: A, A— B+, B, B—, etc. If none is present, use the Standard & Poor Stock
Guide Rating (available from your stock broker).

2. Price earnings ratio: the number on the left in the box in the upper left-hand corner
of the chart.

3. Yidd: the number on the right in the same box as the priceearningsratio.

4. Earnings growth: a series of rows of numbers just below the volume base line. The
one you want is marked "'c" (on the left). This is the accumulated quarterly
earnings for the past four quarters. Note the sequence of these from left to right to
determine the earningsgrowth trend.

In the process of winnowing down the number of issues you are interested in
anayzing, if al else is equal you might as wdl have a few of these so-called
fundamental factorson your side.

The rating is a composite measure of the quality of an issue. It represents the
considered judgment of fundamentals analystsas to the stability of the earnings and
dividend potential of the issue. The higher the rating, the more desirable from a
stability standpoint.

The price/earnings ratio is the current per share price of the stock divided by the
yearly per share profits earned by the company. While not astability factor in the same
sense asrating, a low price earningsratio makesthe stock more desirablein the eyes of
many investors. In assessng how low thisratio isfor agiven stock, the historical values
of the ratio should be considered for the particular stock in question. Mansfield shows
theseratiosfor most price turning points on the chart.

Yidd is the current per share yearly dividends expressed as a percent of present
per share price of the stock. A high yield signifies large dividends, low prices, or a
combination of both, and adds to the desirability of the issue for the purpose of our
stability screen.

The final stability factor isearningsgrowth. Investorstend to discount in advance
the earnings potential of a company. That is, if the issue shows steadily increasing
earnings, investors tend to buy with the intent of sdling when the earningsare higher
dill, thus causing the issue to command higher pricesthan those paid. (This effectisto
be found as part of therelatively smooth 75% of price motion caused by fundamental
factors.) The more rapid the earnings growth indicated by the cumulative fourquarter
earnings numbers shown in Mansfield, the higher the stability of the issue (for our
purpose).
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Summarizing the above characteristics, you desire:

Rating High
Price/earnings ratio Low
Yield High
Earningsgrowth Large
'Capitalization Small
‘Motion Large
Short interest Large
Volume interest Large

Thisis what you look for if you are interested in buying the stock. If you are
looking for short-sale candidates, al criteria should be reversed except those. marked

(*).
A WORD OF CAUTION AND EMPHASIS

Of the above criteria, volatility is by far the most important. If you have avoided
volatile issues in the past, remember that your situation and your capabilities have
changed completely now that you are aware of cyclicality. Volatile issues go both up
and down rapidly. Thismay have set an unacceptable risk level for you in the past. But
as risk is decreased through improved timing capability, volatility becomes a major
ingredient in theformulafor profit optimization!

Do not make too much of an issuefor yourself of the remaining screening factors.
They should be used for one purpose only: to get your scan list cut down to useful size
by the use of at least reasonably logical comparison criteria. Remember that stocks
fluctuate—cyclically. If you make a ""med out of a sandwich™ in your screening
process, they will fluctuate on without you before you can get your anaysis
completed!

WHEN YOU SHOULD USE ALTERNATIVE SCANNING METHODS

There are many variations of scan criteria. Cyclic readability, volatility, and
imminence of action signals should always be considered before dl else. However, if
you cannot establish the number of issuesyou need on which to trade by these, or if
you remain dissatisfied with the quality of the resultant choices, re-scan using
alternative methods.

For example, scan looking for trianglesin the processof formation (on either the
daily or weekly charts). You have aready witnessed the potency of using the
price-motion model to resolve these chart patterns. At any given time you are unlikely
to find more than a few, but these few are excellent candidates for your stable.

There is another technique which is soundly based on the model. While scanning
Mansfield, focus your attention only on the nine-year, yearly-high-low sub-chart inset
in the lower left-hand comer. What you are looking for is asteady and large declir~ *
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severd years (the more and the longer the better!), followed by no more than one year
of risng prices. Current price should still be low by comparison with the highs of
severd yearsago.

If the stock does not meet this test, ignoreit and passon. If it does pass the test,
turn your attention to the main body of the chart. Now you are looking for a cyclic
pattern which is contained within a definite range over a period of nineto 24 months.
This range will be contained within a more or less horizontal envelope. Note the upper
bound of this envelope and whether or not the last week of trading has broken out of
the band on the topside. If so, add the stock to your list of candidatesto be screened
asbefore.

What you are accomplishing, of course, is selection which assures you that the
large smooth sweep of fundamental motivation has recently turned up. Quite obviousy
investor interest in the stock is now stirring again and you wish to take advantage of
the resulting fundamental upward push—augmented by the cyclic action which rides
the fundamental like frosting on acake! Theanalog of this procedure which appliesto
short-sde candidatesisobvious.

Many variations of the scan are possible, and each will produce trading choices of
merit—as long as:

® Thestocks are cyclically readable and volatile.
® Thescan criteria you use are soundly based on price-motion model concepts.

TAKE ADVANTAGEOF THE" STABL E CONCEPT

Now that you've got a half-dozen or so prime trading vehiclesin hand—what do
you do with them?

Here's where the concept of a ' stable’ of stocks entersthe picture. The purpose
of the stableis threefold:

1 To center your full interest and attention on a specific group of stocks on which
you will trade until the next periodic scan replaces issues with demonstrably better
ones—or action signas are given and passed by because you are fully invested in
other issues.

2. To force you to maintain current and up-to-date charts and analyses on your
chosen issues!

3. To assure the maintenance at all times of sufficient **ready-to-go' issues, so that the
idle time between tradesis minimized.

For genera awareness, you can clip out and use the Mansfield and Geiergraph
charts directly. One simple way of handling these isto insert the daily Gelergraph and
weekly Mandfidd charts side-by-side into plastic 5%- by 8%-inchfolders available at
any stationery store. These already have a sheet of black ""at™ paper in them, against
which the charts show up vividly. They are punched, and can be inserted in
alphabetical order in athree-ring binder for the sake of compactness, or hung on hooks
on a pegboard if you like. With care, these can be updated in pencil daily if you have
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chosen a short duration trading cycle. For long duration cycles, smply replace the
charts periodicaly.

However, these charts are far too miniature for graphical analysis accuracy. For
thispurposeyou must plot your own charts. The problem isdata. Pulling daily highsand
lows from a newspaper, or even weekly ones from Barron’s, isvery time-consuming
(besides requiring maintenance of a tremendous back file of newsprint). One way
around thisis offered by the Investment Statistics Laboratory, adivision of Standard &
Poor's, in a publication caled ISL Daily Stock Pricelndex. It comesto you quarterly,
and contains tabulations of daily and weekly high, low, close, and volume dataon dl
issues traded on the New York and American Exchanges. The books are hardback and
durable, and back issues are available asfar in the past as1961. With thisservice it isa
simple matter to extract and plot your own chartsfor analysis purposes. The maximum
amount of newsprint you need ever keep on hand is for 90 days—and this may be
discarded assoon asa new issue of 1SL arrives.

With your stable charts in hand, complete your cyclic analysis on each. Do not
fail to update these analyses as time passes and the price motion of the stock permits
new or additional conclusionsto be drawn. In addition, you may utilize the excellent
daily and weekly charts in Mansfield of the DJ 30 Industrial Average for analysis
purposes. Thiswill keep you abreast of the market as awhole, and determine for you
whether the climateisonein which you should be taking long or short positions.

HOWTO TRACK YOUR STABLE

If your time is limited or if you are investing very large amounts, you will be
forced to trade on longer duration cycles. In such a case, daily or even weekly updating
of your charts may satisfy your tracking needs.

However, if you are pushing towards real profit-maximization through the use of
short duration trading cycles, you will require more accurate methods of knowing what
your stable is doing. This is especidly true if you are capitaizing on the
profit-compounding potential of mid-band action signds.

One way of accomplishing fine tracking is through the use of specia buy and sl
orders. In this case you are depending on the exchange floor specidlist to track your
stock for you. Unfortunately, there are severe drawbacks to this approach for our
PUrposes.

A better way isto station yourself or an aid at a brokerageduring the periods of
time in which you are awaiting action signds. Use of the tape display and/or the
electronic quotation devices there can provide you very fine tracking indeed.

The ultimate tracking tool isacombination dry-tape printer and analog computer
available from Trans-Lux Corporation. Called the *"Persona Ticker,” this unit can be
installed in your home or office. By a simple process of exchanging slip-in tabs, this
unit is programmable for up to 40 particular stocks. Speciad arrangement with the
exchanges permits input by wire of each trade of al stocks—exactly as at your
brokerage. The unit then ignoresdl trades on stocksit isnot programmed for—but the
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moment one of the stocksit is programmed for trades the symbol, volume, and price
are immediatdy displayed on tape. The unit acts as your personal watchdog.
Remember, the techniques you have learned tell you in advance what to do the
moment the stock price behaves a certain way. The personal ticker tellsyou instantly
when thishappens.

SUMMING UP SELECTION AND TRACKING

e Any issue can be analyzed and traded upon using the price-motion model as long as
data on past performanceis available. Thismeansthat specific issue selection can take
placein any of the traditional ways.

e However, for profit optimization, percent time invested must be maximized. This can
be best achieved by maintaininga stable of issueson which andysisiscomplete, andin
which action signdsare constantly offered.

e Such a stable can be maintained through simple, but regular, scans of the charts of
many stocks. Modem charting servicessuitablefor this purpose are available.

e Cyclic readability, volatility, and imminence of action sgnas are the most important
criteria to be used in scanning. However, any criteria that are logicaly based on the
price-motion model may be used for this purpose.

® The chart services themselves provide genera tracking capability. However, graphical
cyclic analysis usually requires hand-drawn charts.

® Sevices are avalable which permit rapid extraction of data for the purpose of
constructing chartsto be used for anaysis.

® Brokerage displays provide a means of fine tracking for mid-band action sgnds, or
when tradingon short duration cycles.

e TheTransLux Persond Ticker istheideal instrument for fine tracking.

|
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The preceding chapters have provided the elements of a probabilistic system of
profit maximization, based on a logical price-motion model. it is time now to pull
these elements together and see how well such a system can be expected to work in
actual practice.

THE TOOLS AT YOUR COMMAND

What is available to you is a set of general and a set of specific tools. The nature
of the priceemotion model is such that these can be tailored to a wide range of
investment objectives. Such objectives are, in turn, based on the amount of capital to
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be managed, market conditions, and the time and effort avalable for selection,
analysis, and price-tracking.
The general tools at your disposal include the following:

e Understanding of the existence and nature of cyclicality in stock prices—and the
implicationsforimproved transaction timing.

e Understanding of the impact of improved timingon profit maximization. The essence
of improved timing is reduction of trading risk, permitting shortened trades and
profit-compounding. The yield on invested capital is ultra sengtive to thesefactors.

e Shortened trading intervals and the need for maximization of time invested demand
rgpid and efficient issue selection and analysis. The" scan* and *"dable’ concepts of
Chapter Five meet the issue selection requirements—while the graphica and
computational methods of ChaptersFour, Five, and Six satisfy the analysis needs.

The specific tools available are al techniques for converting the concepts of the
price-motionmodel into objectiveaction signas. Theseinclude:

e Sufficient understandingof the cyclic model to permit envelope analysis.

Sufficient understanding of the mechanics of formation of chart patterns to permit

their resolution by meansof cyclicanaysis.

Theidentification and resolution of triangles.

Theidentification and resolution of valid trend lines. .

The meaning and use of the concepts of edge and mid-band timing. o

The concepts of cyclic-channel-based ""cut-loss™ or "' profit-preservation trailing sdll

levels.

Understanding and use of non-real time envelopes. d

The function, significance, and use of half- and full-span moving averages.

e Understanding of the interplay between moving average characteristics and the
elements of the cyclic model, s0 that such averages can be used to interpret cyclic
phenomena.

® The nature and use of inverse moving averages.

THE ANATOMY OF A TRADE

The date is 1 November 1968. Were ready to put our new-found knowledge to
work. How do wego about it?

The first question to be answered is "*Should we be ooking for opportunitiesto

buy or to sdl short?"* To answer, we must form ajudgment of the cyclic statusof the

market as a whole. The very first thing to do is to apply cyclic analysis to the averages!

DETERMINING THE" STATE OF THE MARKET"

Returning to Figure 1I-7, we find were 24 months aong on the nominal 4.5-year
component of the cyclic model. We also see from Figure IE-8 that in recent yearsthis
cycle has averaged 52 months in duration. Were almost haf-way aong—and top-out is
approaching. This means we cannot expect buoyancy from this very large amplitude
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cyclefor a long time to come. On the other hand, we do not expect alow-out on this
component for another 28 months, which will place it in the vicinity of the first
quarter of 1971. The push from this cyclic model element will be slightly up—to
Sideways—over the near term.

Now glance at Figure II-2. The low of 817.61 on this chart occurred during the
week ending March 22, 1968. In the text accompanying Figure II-4, this low was
shown to be due to the nominal 18-month cyclic component of our model —and is the
last such low before the present date of November 1,21968. Thus, we know we are 32
weeks along on this component, which (as shown in Chapter Two) has been averaging
7114 weeksin the near past. A top-out isexpected in thiscycleat approximately 35to
36 weeks, leavingonly three to four weekson the upside at most.

Comparing Figures IE2 and II-3, we see that the latest low of the 26-week
component of our model occurred at the point marked “J” in FigureIl-3. The Average
reached alow of 863.33 at this time, the week ending 9 August 1968. We are now 12
weeks along on thiscycle, which was shown in Chapter Two to have averaged 21.4+3.5
weeks in the near past. Thuswe expect thiscomponent to have topped out oneto two
weeksago—and to be gently on the downside by now.

Without going further we can state several conclusions regarding our trading
operationsin the near future starting 1 November 1968:

The 4.5-year cycleisonly severa monthsfrom atop.
The 18-month cycleisthreeto four weeksfrom atop.
The 26-week cycle hasalready topped out one to two weeks ago.
The combination of dight upward momentum from the 4.5year and 18-month
components should temporarily overweigh the 26-week component—but only for the
next three to four weeks, after which both the 18-month and 26-week cycles will be
downside, with only aflattening 4.5-year cycleto buck out.
® \\e expect a last near-term push to the market, followed by considerable downside
activity!
We should trade long for about a month—then switch to the short side of the market
asour action signals develop!
e For the immediate future, were looking for buying opportunities, but—we're going to
be very cautious, keep the trades short, and be ready to reverse our stance quickly. We
will not expect large yields per trade, since we are in the vicinity of a market top-out.

Here is an excellent example of the aid a minima computational effort can
provide. Since our cyclic analysis tells us we are approaching the market at a non-ideal
time (conflicting action of severd major cyclic components), we would like an
independent evaluation of our conclusion regarding a short-term upside movement. We
will apply the technique of half-span averagesto give us this confirmation.

Figure VIII-1 is an expanded weekly plot about the 21.4-week cycle low of 9
August 1968. Using a ten-week moving average (as a close approximation to a half-span
for 21.4 weeks), we see that the low of August 9 isindeed alow of the 21.4-week
cycle. One-hdf of the haf-span average span of ten weeksis five weeks. Five weeks
from August 9 puts the DJA in the neighborhood of 930. The action of the DJA and




126 Trading by Logic Instead o by Guess

1020

1015 >
+1010

I
1001 | PREDICTION Liooo

RANGE
T 990

987

\

DJIA WEEKLY 970
FIGURE VI ™ |

960

950

CONJUNCTION
POINT 040

HALF-SPAN

890

880

870

Jouy | AUG | SEPT | ocT _ |Nov
1 f ] I 1 I H [ ] I ] I 1 4 I 1 I

12 2 6 4 I
1968

AnalyzingThe Dow




Trading by Logi ¢ Instead of by Guess 127

the ten-week moving average since that time confirms a conjunction point, the week
ending 27 September 1968, at 932. We expect the move from thelow of 863t0932to
be one-hdf of the total move, which should continueto total 138+14. Thiswould take
the DJA to 100114, or 987 to 1015 with a target of 1001. The closing value on
Friday, 1 November 1968, was 948.4, so we are anticipating a minimum move of 39
pointsto market top-out.

Thisanalysis neatly confirms the conclusions derived from cyclic status—and we
can feel free to continue asplanned.

SELECTING THE| SS_.E

Scanning the Mansfidd charts of 1 November 1968, the techniques of Chapter
Seven bring Screw and Bolt Corporation (New York Exchange) to our attention,
among others.

Thisstock, after trading between 8 and 14 for 15 months, broke out to 18 inlate
September. As of November 1, the price haspulled back steadily for five weeks—and is
now trading between 14 and 15. Pronounced cyclicality isevident in past price motion,
suggesting simplified analysis requirements. The average volume is 30,000 shares per
week—well over the minimum required to assure investor interest. A quick check with
abit of scratch paper confirms imminence of an edge-band buy sgnd.

Digging deeper, we find that volatility is assured by the above-average %/inch
figure for the scale on the left sde of the Mansfield chart. Capitalization is a small
1,663,000 shares, which along with the high averagevolume both explainsand assures
continued rapid price motion.

The quality rating of B and acost-earningsratio of 20 denote acceptable stability.
Of still greater interest in thisregard isthe earningsgrowth trend:

CUMULATIVE 4-QUARTER EARNINGS

2nd quarter, 1967 0.83
3rd quarter, 1967 0.66
4th quarter, 1967 041
1st quarter, 1968 0.43
2nd quarter, 1968 0.51
3rd quarter, 1968 0.72

Earnings are seen to have reversed a downtrend and established a brisk rate of

growth.
Thisissue (along with about 20 others of similarinterest) is selected by the scan

for further anaysis from al issues on both the New Y ork and American Exchangesfor
thisparticular Friday—November 1, 1968.

THE NEXT STEPISANALYSIS

Let's follow Screw and Bolt through initial and detailed transaction timing
analysis.
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The weekly high-low data is taken from | S (see Chapter Seven), Barrons, the
Wl Street Journal, or other available sources. Carefully plotted, the resultsappear in
FireVII-2 Asusua at this point, little can be said as to whether the stock is a
“buy,” or hasmore to go on the downside, or when.
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Tracing from this master chart we'conduct a cyclic state analysis as shown in
Figure VIII-3.

A dngle, constant-width envelope is drawn, and immediately generates pertinent
information.

® The price motion up to the last 14 weeks demonstrates magnitude diminuation of a
major cyclic component per the principle of variation.

e Two samplesof the dominant component are present in the plot — of 20- and 16-week
durations respectively. The average for these two samplesis 18 weeks. We recognize
th's duration asconsistent Vith the price-motion model.

® FEach such component isseen to be sharply divided into two segments— of sevento 12
weeks in duration (average 9.2 weeks). While somewhat short to compare with the
13.0-week component of the model, we accept the results of our observation subject
to verification.

e Each of these is further divided into two segments of four to seven weeksin duration
(average 5.2 weeks). Thisis seen to compare to the 6.5-week cycle of the principle of
nominality, with the tolerances of the principle of variation.

® The center line of the channel ishard up — telling us that the sum of al components
longer in duration than the 18-week cycleis providingup impetusto price-motion.
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Because of the rather large variation in observed duration from model nominal,
we check our conclusions using an inverse moving average. A span of 19 weeks is
chosen (18 would be ided, but being an even number would require interpolation
before subtraction from corresponding prices). The 19-week moving average of the
weekly mean pricesis formed and subtracted from the correspondingmeans. You will
recall that the effect of thisoperation isto display about a horizontal base line the sum
of all components shorter in duration than 19 weeks. The result is shown at the
bottom of Figure VIII-3. With minor differences, the results of observationarefound
tobeconfiied.

{( The next step is to extrapolate the average (and variation from average) durations
of the three periodicitiesfound, identified as Series|, I, and IIT in Fi r e VIII-3. Tc
do this, we measure forward in time from the last identified low of each, and obtain
the overlapping shaded areas marked |, II, and III. Thisis an expected nest of lows,
and is seen to extend from present time to about three weeks into the future. We
expect asignificant buying opportunity in this stock—soon!

Having passed the initial analytical tests as an issue of interest, we now wish to
construct our "*working'* chart. Gathering daily data from thelast low of the 18-week
cycle and plotting produces Figure VIII<4. The envelope and nest of lows are
reproduced on thischart from the preceding figures.

As expected, going to daily data produces new information regarding still shorter
duration components. The one that is most dominant iseight to 11 days long, or an
average of 9.9 days. We are now ready to state the cyclic condition of thestock for the
following week asfollows:
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e Sum of all long duration components Hard up
® 18week component 14 weeksalong.
l Down. but dueto
e bottom soon.
® 9.2-week component 4 weeksalong.
Up, but topping soon.
e 5.2-week component 4 weeksalong.
Down, but bottoming
A soon.
' ® 9.9-daycomponent 4 daysalong.

Up, but toppingsoon.

The present score, three up and two down. Two of the ups are due to top out
soon and two of the downsto bottom out soon—at the'nest.” The cyclicstatusisone
of near equilibrium at the moment, with nothing calling for further downside activity
in the near future.

On the other hand, in a short time, around the nest areg, the situation will be
altered to the point where all five components will be simultaneously on the upside.
We conclude that thisstock isvery near abuy signd.

FORMING THE VALI DDOWNTREND LINE

At this point we must identify the cyclic component on which we desireto trade.
We know that the shorter the trading interval selected the greater the percent per unit
time yield we can expect. We also know that we can increase our yield by passing by
the up-corning edge-band buy signal, and waiting for a mid-band opportunity. The only
considerationsinvolved in making a decision are the amount of funds we wish to invest
in this stock, and the amount of time we have available for analysis. Let usassumein
this case that the funds involved are $100,000 or less (allowing usto get into and out
of the stock relatively quickly), but that the amount of time available to us is
somewhat limited. Accordingly, we make the decision to operate on the 18-week cycle,
with the corresponding limitation on yield rate, in order to obviate the need to
maintain a number of stocksanalyzed and ready to provide numerous action signals.

With this decision made, we select the next shorter duration component as the
besis for our vaid downtrend line—or the 9.2-week one. We note from Figure VIII-4
that were already over the top of the second 9.2-week cycle, and draw in the
associated trendline, which terminates in the heart of the expected nest of lowsasit
should. We determine that if no other steeper valid trend linesform before, we will buy
thestock asit crossesthe trend line drawn.

COMPUTING POTENTIAL AND R K

At this point we can invoke a neat trick based upon half-span averagesto estimate
upside potential and downside risk.
We note that a ten-week moving average approximates a half-span for our trading

i
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cycle. If our anaysisis correct, and the present downside trend isreversed within our
nest of lows, aten-week moving averagemust also halt and reverse adowntrend at this
point intime.

However, this effect will not be seen for another five weeks(the lag period of the
centered ten-week average). For the averagetotun upwardsnow(as computed five
weeks from now), the mean weekly price five weeksin the future must be greater than
the one six weeksin the past. Referringto Figure VI1I1-2, we see that thiscritical price
is171/2.

Th's tellsus that if our analysisis correct, prices will have moved from about 14
1/2 now to 17 1/2 in the next five weeks. But thiswiill be only half of the total move
expected (see the theory of haf-span averagesin Chapter Six). We would anticipate
another 3 points, taking pricesto 20 1/2 before the moveis complete. Our estimated
upside potential is thus 6 points, as compared to a downsiderisk of approximately 1/2
point plus commissions—since our first trailing loss level would be at 14. Such odds,
plus the expected batting average of 80 to 90 percent correct decisions, confirm the
desirability of the transaction.

Weare now primed and waitingfor an action signd.

A MODEL TRANSACTION

Figure V11i-5 replaysthe subsequent events and the accompanying analysis.

The next day—Monday, the 4th of November— establishes the action of the
preceding Friday as due to a top of a component of shorter duration than that upon
which valid trend line #1 (VTL 1) was based. Accordingly VTL 2 isdrawn, and it is
determined that asingle trade above thisline will constitutea buy signd.

The market was closed Tuesday, November 5, but on Wednesday, the 6th, the
stock openedaboveVTL 2, and thesignad wascomplete for the placement of buy orders.
We will assume that the order was executed at the mean of the high-low rangefor the
day (15 1/2). Simultaneously, we draw in TLL-1 as our first trailinglosslevel, and we
determine to sell instantly if pricestrade below thisvaue (14 118)—or alternatively, we
enter astop-loss order at thisprice.

The stock behaves as expected in the following severa weeks until the move of
November 26. Th S established the preceding pause in the vicinity of 15 1/2 asthe
stretched upward low of a short-term component which Wl be used later in
establishing avalid uptrend line. Also, the duration of thiselement isnoted, for thelast
severa cycles, as being about 25 days. These durations are then used to establish the
cross-hatchedregion, "*A,"" as a potential next low for thiscomponent.

Meanwhile, we note that a ten-week moving average (constructed as a reasonably
close half-span of the 18-week component) is just starting to turn down toward the
expected low around the 1st of November. We know this averagemust bottom out in
this time region, and turn up once again when prices have advanced approximately half
as far as they will be pushed by the 18-week cycle. Since thishasnot occurred asyet,
our prevailing signd is "*hold,” and we know that al iswel with our trade, barring
unforeseen fundamental factors that can override the cyclic expectations. This
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possibility we have guarded against with our "' profit preservation' or "trailing loss
level setup.

On Friday, the 6th of December, the expected upturn of the ten-week average
occurs (as shown circled in Figure VI11-5). The extrapolation of the upturn is shown
dotted, with an intersection with price motion at 18 1/8. (Remember to use the
approximately equal time span between intersections of this average with the center
line of the envelope which contains the component of which it is half-span asaguide
to extrapolation. Alternatively, a 20-week average could be constructed and extrap-
olated to servethe same purpose.)

The move so far has been from 14 1/2 to 18 1/8. Thisisexpected to be one-half
of the total move, which now is targeted at 18 1/8 + 4 = 22 1/8. A tolerance of +10%
of the total move is applied, providing 22 1/8 +.8. Rounding off and shifting down by
1/8 (for convenience and to be conservative), sets 21, 22, and 23 asthe lower, target,
and upper limits respectively of the anticipated move. This prediction areais shown
cross-hatchedin Figure VIII-5.

On December 19th, the action of the 17th is shown to be the low that was
expected in region " A," and vaid uptrend line VTL-3isdrawn. Four dayslater prices
sweep into the prediction zone, and we have a choice to make. Either we can take
profits now, or we can shift to the use of increasingly steep valid uptrend linesand ride
out the remainder of the move, if any. If the latter course is chosen, we set up the
cross-hatched area at "'B" as the expected low time zone for the previously noted
9.9-day component, and this low isfirmly established by the price action of December
3ist. VTL4 is established on this day. But prices have now swept wel past our pre-
diction zone to a high of 24 3/4. We are now nine weeks along on the 18-week cycle,
and time is running out. The same price action that set up VTL-4 allows us to draw
VTL-5(from low-to-low of the last two days motion). We determine that if pricescon-
tinue to rise and remain above VTL-5 we will remain in the stock, but a puncture of
this trend line on the downside will be interpreted as a sell signd. The following day
this signal was flashed at a price of 23 7/8, 1 7/8 aboveour predicted target level. The
use of increasingly steep valid trend lines based on very short duration components has
extracted atidy increment of profit for us.

The use of trend lines formed by daily lowsis not to be considered a standard
practice. The elements of the situation that dictated this action here were:

e Ricelevelswere already above our prediction zone
e Pricelevdswere rigng aove even our extrapolated envdope bounds
e Cydictime was runningout on our trading cyde.

Such a “blowoff™ isnormally followed by an equally rapid price contraction, and
the steepest possibletrend lines should be used to provide the take profit signal.

We bought at 15 1/2 on November 6, 1968, and sold in the vicinity of 23 7/8 on
January 2, 1969. We made 49.7% profit on invested funds after costsin atotal of 37
caendar days. The equivalent annual yield rate is 318% per year. Impressive as this
seems, it must be kept in mind that still higher yieldsare possibleif a selection ismade
of shorter cyclic components on which to trade. For example, this same issue was
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traded in the experiment described in the next section in which the objective of very
short trading intervalswasset. Theresult wasa purchaseat 16 1/2 and asdeat 17 1/2,
in an dapsed time of one day. The gross percentage gai n was only 6%, and the net
(after costs) was further reduced to 3.2%. However, on an annual basisthisamountsto
1168% per year. The price pad for this kind of performance was the necessity of
having many other fully analyzed stocksin reserve so that the fundscould be put back
to work dsewhere immediately. By way of contrast, the previousexample required
timeand effort to bespent on onestock only, over aperiod of nearly two months.

One further comment is in order before leaving this example. The amount of
anaysis described was that which was just sufficient to resolve the decision problems
established by price action. If timeisavailable, all the techniquesdescribed in previous
chaptersshould be applied and the results updated regularly. In some cases some of the
methods will produce no new information, but the occasional situation where extra
analytical effort avoids an incorrect decison makes the additional time spent well
worth while.

A TRADING EXPERIMENT

The above'issue was one of 35 that were analyzed and used in the first read-time
trading experiment designed to apply the principles of the preceding chapters. This
experiment was conducted from 28 October to 10 December 1968. The circumstances
were asfollows:

® Objectives were set at 10%oreturn on invested capital in an average transaction interval
of 30 days. Such a return, if continued without intemption, would compound
$10,000into $1,000,000 in approximately 44 months.

® |t was decided that buy and profit-preservationsignalswould be used per the methods
described, but that profits would be taken at the arbitrary level of 11.1%. In this
manner it V&S plannedto hold thetransaction interval down and to establishaslargea
sample of tradesas possiblein the shortest possibleinterval of time.

® Operations were to take place from an office equipped to display theissuesanalyzed
and tracked. A team of five wasused to scan weekly charts, sdlect issuesfor andyss,
conduct analysis,and track pricesfor action signals.

® One member of the team used brokerage displaysto track tradesin the selected issues
for action sgnds.

Theresultsof thisoperation are summarized asfollows:

® Three short term " market" turns were successfully predicted as shown in Figure VIII-6.

e Two Industry Groupturns were predicted with the results shown in FiguresVIII-7 and
VII-8.

e A total of 42 transactions was completed in 35 issues. Thirtyeight of these were
successful, and four werefailures, resulting in a successrate of 90.5%.

® The yield objectives were surpassed. Attained results were 8% net profit each 9.7
days. The equivalent annual yield rate achieved was 2474%per year ascontrasted with
the objective rate of 313.8%. The achieved rate of return, if continued without
intemption, would compound $10,000 into $1,000,000 in approximately 15 months!
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PREDICTION OF THE AVERAGES

The operation began on 23 October 1968 with the analysisof the DJA described
at the start of this chapter. The analysis was extended by envelope and half-span
average methods t o produce the first three predictions shown in Figure VI1I1-6.

In thisfigure, the solid vertical bars show the timesof predictionsmade, and the
arrowed |eaders indicate the time-price regions predicted. Prior to 23 October, the
market wason the upside. The anaysis caled for an immediate drop to the 930-950
area, followed by a rise to between 960 and 1000. Thiswasto be followed by a steep
drop to between 890 and 930.

As time progressed, the initial short-term low was achieved, and on the 12th of
November, the time region for the expected maor high was refined and expanded as

shawn.

On the 25th of November, the time of the target low at 910 was revised from late
December to early January 1969. Note that this prediction was being refined even
before the expected top in the vicinity of 7000 was reached!

The final prediction of the series was made on the 4th of December. At thistime
the market had reached the target zone for a top-out, but had not as yet started the
subsequent decline. Although the experiment was terminated shortly thereafter, the
following market action shows how precise the prediction of the low to follow turned
out to be

THE RESULTS OF INDUSTRY GROUP PREDICTIONS

Figure VI111-7 shows the results of the first Industry Group turn prediction of the
experiment, and the subsequent price moves of all issuesin the group during the
experiment. The minimum move weas 8.2%, the maximum was 37%, and the average
move was 21.5%. Recdling that the experiment objectives were 11.1% gross, the
predicted move provided an average safety factor of more than 2.0.

The Savingsand Loan Group move was cdled on the 8th of November with nearly
identical results, asindicated in Figure VI11-8.

SPECIFICISSUESINVOLVED

The tabulation of Figure VI1II1-9 shows the specific issues anayzed and tracked
through buy and sdll signals during the experiment. All action signasfor these stocks
(as wdl as for the Dow and Industry Group Averages) were noted as they occurred and
reported by dailly memorandum to impartial observers. The asterisks of the figure
indicate issues on which actual portfolios were managed. The remaining action signals
were not acted upon, but were used as insurance to assure 100% time investment of
funds (which was achieved throughout the experiment). The buy and sdl pricesare the
actual values recorded by memorandum on the dates indicated, or the actual buy and
sell pricesfor those caseswhere funds wereinvested.
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Trading Experiment Results

Ave Days =9.7D
Ave. %/Day = 1.14%/D
Ave % Costs = 2.2%

*'Note:  Multiple predictions per issue brought the toral number of completed transactions to 42.
FI GURE VIII-9

Anal ysi s of Buy-Sell Recommendations
(10/23/68 Thr ough 12/10/68) b
I
Issue Buy Dote Sell Date Buy Level Sefl Level % ,m,'gted

7 * 1 CHD 11/12/68 11/29/68 381/4 42-1/2 +11.1 17
2. CRI 11/13/68 11/18/68 61-1/2 68-1/4 +11.0 0s
* 3. KLM 11/7/68 11/12/68 59-1/2 69 +15.9 05
4. NWA 11/8/68 11/29/68 85-3/4 95-1/4 +11.1 21
o * b, GLP 11/6/68 12/10/68 17-3/4 18-3/4 +05.6 34
6. FTR 11/6/68 12/2/68 35 38-5/8 +10.3 26
* 7. DMC 11/7/68 11/15/68 39-1/4 46 +17.2 08
8 AIT 11/12/68 11/22/68 30 34-1/2 +15.0 10
* 9 ADB 12/3/68 12/10/68 23-1/2 25-5/8 +09.0 07
*10. PKE 11/12/68 11/15/68 13-1/4 14-3/a +11.3 03
11 AEX 11/7/68 11/14/68 50 53718 +07.7 07
12. BOU 11/29/68 12/10/68 27-1/2 31 +12.7 11
13. CHI 11/14/68 12/10/68 34 37-1/8 +09.2 26
*14, PKN 11/12/68 11/18/68 48 54-1/2 +13.5 06
*15. AU 11/7/68 11/18/68 45-1/2 50-1/4 +10.4 11
: *16. VIK 11/7/68 11/12/68 30-1/2 34 +11.5 05
i 17. ARD 11/12/68 11/22/68 157 174-1/4 +i1.0 10
*18, WYL 11/8/68 11/15/68 38 42 +10.5 o7
Ed 19. FAM 11/8/68 11/12/68 27-1/2 29-3/4 +08.2 04
*20. CAL 11/8/68 11/18/68 20-7/8 23-1/2 +12.5 10
21. W 11/8/68 11/27/68 15-1/2 17-1/2 +12.9 19
22. CRT 11/8/68 11/15/68 35-1/8 39 +11.0 07
., 23. BNF 11/12/68 11/22/68 20 22-3/4 +13.5 10
*24, GWF 11/12/68 11/29/68 25-1/4 30-1/4 +19.8 17
; 25. WBL 11/13/68 11/22/68 9-3/4 10-7/8 +11.5 09
ha 26. BCE 11/26/68 11/27/68 14 15-5/8 +11.8 01
27. WOR 11/12/68 11/15/68 9-3/4 10-7/8 +11.5 03
*28, FCF 11/13/68 11/13/68 35-1/4 39-1/8 +10.7 [1}3
i 29. LPT 11/25/68 12/2/68 21-1f2 23-3/4 +10.4 07
*30, FTR 11/25/68 12/2/68 35-1/2 38-7/8 +09.5 o7
31 CRI 11/26/68 12/10/68 65-1/2 71-3/8 +09.0 14
32. NwWaA 11/26/68 11/29/68 90 90-1/4 +00.3 03
' 33. SCw 11/26/68 11/27/68 16-1/2 17-1/2 +06.0 o1
: 34. OX 12/3/68 12/5/68 14-1/4 15-7/8 +114 02
* **35, CLI 12/5/68 12110168 32-1/2 35.7/8 +104 05

*Represents transactions in which actual fundswere invested.

] Ave. % =+11.1%

‘.. ot

CONCLUSIONS

This trading experiment was conducted at a tempo which precluded exhaustive
analysis. Only the absolute minimum of graphical work could be accomplished on the
40 to 60 issues of each weekly " stable’™ of stocks. It is undoubtedly true that such a




140 Tradi ng by Logic Instead of by Guess )

paucity of analytical effort would not have been sufficient to handle awidevariety of
market conditions. Nevertheless, the results weresignificant in several respects:

® |t was demonstrated that transaction intervals of the order of ten days could

be achieved with enough action signalsgenerated to assure 1009%6time investment of
funds.

¢ |t wasshown that the theoretical maximum of about 2400%per year yield on invested
funds could be produced.

¢ |t wasfound that the expectation of 90% decisionaccuracy could be achieved.

¢ |t waslearned that the average individual will do best by concentrating on a thorough

analysis of a few issues. The analysis time requirements to handle a large number of
issuesis prohibitive unless a staff of personnel is utilized.

¢ The hi gh expectation of decision accuracy eliminatesthe need for wide diversification.
It is probably best to | i t commitments to a maximum of two to four issuesat any
given time.

a It was shown that the theory isvalid, and the methodswork. All you need todo isto

master the techniques—and avoid the psychological bamers inherent in extracting the
meagic from stock transaction timing!
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Why Stock Prices Change

How Decision-Making Enters the Picture

Understandinglrrational Decision Processes
What You Should Know About Fundamental Factors

How Company-Related Fundamentals Affect Prices
The Influence of Broad Environmental Factors
Should You Sell in Event of War?

What About Currency Devaluations?
How National Crises Should Affect Your Decisions
How the GNP Affects the Market

Now Compare Cyclicality vs. History!

e The Impact of the Fall of France
e Hereis How Long-Range Cyclicality Affects the Market
® SummarizingPrice Change Causes

Up to this point the objective has been to put into your hands as rapidly as
possible the essentials of a priceemotion model, some methods of putting it to
practical use in transaction timing, and an integrated approach toinvesting based upon
it.

It is time now to fill in some gaps; to provide you with increased confidence in
and understanding of why the techniques work. Such understanding is not needed
when al goes smoothly, but can stand you in good stead if your emotions get out of
hand or thingsdon't occur quite asexpected.

141
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HOWDECISION-MAKINGENTERS THE PICTURE

You must now force yourself to abandon many traditional investment concepts,
replacing them with new ones. Thisis not easy to do, and a reasonable rationale for
doing so isan aid.

For example, you must revise your concepts of risk.

Traditional investment procedures based upon research of fundamentals result in
long-term trades with little possibility of capitalizing on the huge yield rates possible
through short-term transactions and profit compounding. Price oscillations in this
approach are evils to be survived, and the only way in which risk can be reduced to an
acceptable levd is to select good stocks, be thorough in your fundamentals research,
have faith in business, and train yourself to be very patient. Short-term trading catches
you up in the oscillatory action and presents inordinate risk in this type of investing.

However, you have now been exposed to a radical thought: namely, that these
oxillations have a personality of their own, with characteristics which permit acertain
degree of prediction—and hence the risk of short-interval transactions is drastically
reduced! Many deeply ingrained investment traditions are thereby rendered not only
invalid, but are put in the new position of themselves representing untenable risk.

T o make the necessary attitude transition deep down, you must be able to accept
the credibility of the phenomena described by the model. To ad you in this
reorientation we need to go back to the basic tenets of the price-motion model and
establish acreditability base.

STOCK
PRICE FLUCTUATIONS

MECHANISM

FIGURE IX-t

How PricesFluctuate
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Figure IX-1 is a block diagram of the anatomy of price change. Into the box
labeled ** Converson Mechanism'™ we will put all processes between an investor decision
to buy or to sell and the consummation of the resulting trade. Stock price changesare
considered a an "output™ of this box, such change being associated with each
transaction. The processes within the box we will now proceed toignore, sncethey are
the direct but not the elemental cause of price fluctuations. It is tke decision to act
that starts the whole processoff.

But what causes a human being to come to a decision? Logic? Emotion? The
pressof circumstances?

All of these and much, much more. It should be clearly understood at this point
that the actual processes by which decisions are made are not understood—but the
more that is learned on this subject, the more complex the process appears. Our
particular need isto simplify the processin our own thinking to such an extent that we
can logically accept the strange new facts on which we now intend to operate, even if
we cannot fully understand what causes them to exist.

In FigureIX-1 such smplificationis effected by lumping al possible contributors
to the investment decision processunder three headings:

1. Fundamental Factors
We know for a fact that people do buy and sell on the basis of research and
knowledge of these quantities. Therefore we must assume that such factors do
influence investment decisions (hence price change) to some extent.

2. Random Factors
We also know that investors sometimes buy and sell stocks for no better reason
than to place excessfunds or to raise cash. Such independent and non-price-level-
correlated activity is most likely to create some level of random *"noise’™ in price
action.

> " XMotivation
Now we simplify still more. For here we lump all other possible contributions,
known or unknown, to the investment decision process—of any kind whatsoever.

Now we have an interesting handle on the situation. Consider:

1. You have seen examples in previous chapters of regular periodicity in price motion.
2. The nature and existence of such regularities can be described in detail. Techniques
can beset up which can only work if such regularities exist—and can be shown to work.

3. The nature and existence of such regularities can be proven conclusively by anaysis
through some of the methods and results of Chapter Eleven and the Appendix.

4. But—and this is important—by definition, random price action (hence decision
factors) cannot contribute to such regularity. Furthermore, to accept fundamental
factors as the cause would force acceptance of the occurrence of fundamental events
on a regular schedule, like a freight train, and we can readily show that thisisnot the
case.

5. The conclusion is unavoidable that the cyclic regularities noted must be due to the
lumped sum of al other possiblecontributors to human decision processes—or to what
we have called “X** motivation!

L T
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And thisis the concept that is difficult to accept. To do so, we must admit the
possibility that something causes millions of investors operating from widely differing
locations, making countless buy and sell decisions, at varying pointsin time, to behave
more or lessalike—and to do so consistently and persistently! How can this be?

The answer to this question is not known, athough reasonable theories can be
formulated. The best that can be done here is to show that many thingsdo influence
decisions—often without conscious awareness of the fact—and that the unknowns in
the decision process can conceivably account for the startling behaviour of price
fluctuations.

UNDERSTANDINGIRRATIONAL DECISION PROCESSES

First of al let's consider a hypothetical situation which has probably been
experienced by every investor in oneform or another.

Assume you have bought a stock on a fundamental tip. You are showing a paper
profit and trying to make a decision asto whether you should sgll or not. Let's say the
fundamental factor is still in effect and the principal reason you are considering selling
is the profit you would show if you did. What other factors might enter into your
thinking at thistime?

Perhaps you have been unsuccessful in your last several transactionsand need the
"ego boost™ of a success. Your wife may be getting impatient, and you could fear a
curtailment of your investment activitiesin favor of, say, redecorating the houseif you
don't show black in your ledger soon. You've seen paper profits dwindle to real dollar
and cents loss before and you don't want it to happen again. Perhaps the automobile
just broke down and you need the money anyway.

In making your decision, how can you possibly weigh and evaluate al of these
considerations S0 as to amve at alogical and rational decision? Obviously you cannot.
So the resulting decision must be irrational in a sense!

Now let's add a purely emotional factor. Assume you've been giving the problem
consideration, but have not made up your mind. One morning you awaken with a
headache, the hot water is off, and you've got aflat tire. By the time you get to the
office you're in a testy frame of mind. About mid-morning you suddenly pick up the
phone and tell your broker to sell. What finalized your decision for you? It could be
that with everything going awry that day you ssimply wanted at least one situation to
be resolved favorably—in this case by a profit on your transaction. Suddenly your
whole day seems brighter and you congratulate yourself on agood decision.

But supposing the next day the stock skyrocketsin ashort squeeze. Y ou find you
could have doubled your profits by waiting an additional two days. Now how do you
feel regarding the validity of your decision?

Thisis asurprisingly good example of the way in which many decisions are made
in the absence of sufficient facts on which to base alogical conclusion. Remove the
facetiousness, rearrange the factors and circumstances a bit, and you could easily be
describing many management decisions made by corporate executives. In fact, the
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ability to make good decisions in the absence of sufficient information is what
distinguishesthe successful executive (or investor) from the unsuccessful one!

So decisions are often based on other than a straightforward line of reasoning.
Let's complicate the matter still more.

Recent experimental evidence tends to show that such intangibles as fatigue and
frame of mind are influenced by the presence or absence of physical forcefields. For
example, Dr. Cristjo Cristofv (father of the' Cristofv Effect’ used to detect nuclear
explosions) reports that pilots of U-2s and truck driven show increased alertness and
job efficiency when the Earth's magneticfield, modified by the metal of thevehicle, is
artificially restored. Now al of usexist in an environment that issimply riddled with
force fields—gravitational, electrostatic, etc. If such fields can influencesome physical
and mental functions, might they not influence others—perhaps causing masses of
humans to feel simultaneously bullish or bearish in the market, for example?
Conjecture, but a possibility.

It is not being suggested here that the cyclic sub-model is based on this type of
thing. It is enough to show that the possibility exists of external and unknown
influence on investment decisions. Seeing how it mght come about helpsusto accept
the evidence of our eyes and anayses, even when the results seem irrational by past
experience.

WHAT YOU SHOULD KNOWABOUT FUNDAMENTAL FACTORS

The discussionsof the previous sections should help you to accept and apply the
non-traditional concepts presented in earlier chapters with increased confidence.

In likevein, let's go back to several statements in Chapter Two which are a part of
the price-motion model, but were presented without substantiation. One of these was
national and world historical events contribute in an utterly negligible way to the
performance of the market asa whole, and that of individual issuesin particular.

That thisis a foreign and aien concept is amply illustrated by every financial
column and commentary you read and hear. The market is constantly being cited as
weak or strong depending on the progress of Vietnam peace talks or ten dozen other
such factors.

Fortunately, it's not too hard to check on just how much such things influence
the market. Weve plenty of recorded market price history on which to draw, and the
Almanac supplies corresponding dates of such events. Let's ook into this one, because
if you think such things do influence the market you cannot help letting it influence
your decisions. And if they do not, you are quite likely to make wrong decisionswith
attendant loss.

It was also stated without amplification that company-oriented fundamental
factors contribute heavily to the broad, smooth sweep of price motion. Let us
investigate all of these areas simultaneously.

There are certainly at least three broad classificationsinvolved.

1. Factorsrelated solely or primarily toagiven company and itsoperations. New products,

new management policies, and key personnel changes serve asexamples.
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2. Factors not intimatey related to any individud company, but which are a dedsve
demat o the goeddized environment in which the compary mugt operate. The
efect of tight-money Stuations an a svings and loan company would be an example
here.

3. Factors not necessaily related to a specific company, nor even tO itS speciatized
environment. A gengd monetary crissor the eruption o amed conflict somenhere
in the world would exemplify thistype of environmentd factor.

The question is whether or not any of these contribute to cyclicality.

It is difficult enough to conceive of the complex interaction of these three types
of factors as being capable of inducing a cyclic response in the decision-making process
with regard to any singlestock, but when we consider what we learned in Chapter Two
about the synchronization in time of the cyclicality of many issues, it becomessimply
impossible. Certainly the factors which most closely affect one issue, but should not
affect another in the sameway if at all, cannot be held responsible for the fact that both
issuesdemonstrate time-coordinated cyclicality!

But there is another part to the question. We have already admitted that random
events do occur and must have some influence on stock prices. We have seen that the
impact of this type of event must be approximately 20% of the total stock
price. We have also seen another possible source of additional random effects in the
irregularity of the variationsin fluctuation magnitude with time.

Likewise we admit to the existence of fundamental factors, and feel instinctively
that there must be someimpact of these on the decision-making process, and hence on
stock prices. Can we gain some sort of feeling for the magnitude and nature of this
impact?

HOW COMPANY -RELATED FUNDAMENTALSAFFECT PRICES

Of the three types of fundamental factors discussed, the first two may be
considered together for our purposes. The effects are likely to be quite similar except
that a factor relating to only one company will exert most of itsinfluence on the price
of that company's stock whereas eventsinfluencing agroup (steels, ails, etc.) Wl show
effects more or less acrossthe group.

This situation requires very little consideration and no specific examples. We have
dl observed a stock in which sdlling suddenly soars. If trading becomes sufficiently
panicky, trading in the stock may be suspended for a time. The stock may re-open
(hours, days, or even weekslater) at half the price at the time trading vas halted. In
the interim, the news regarding the specific fundamental factor involved has probably
become common knowledge. The stock price changed not because of the fundamental
factor itself, but because of the effect of that factor on the thinking and decision
processes of investors. Nevertheless, the correlation of stock price change, through the
decision process, to the fundamental factor is obvious and undeniable. The sametype
of thing takes place on the upside, notably in recent years upon the advent of a
conglomerate takeover type of tender offer. These are certainly examplesof the more
obvious impact of fundamental factors. It is highly likely that many less obvious
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effects are incurred as well. In fact, given the knowledge that random effects are small
and that cyclicality is synchronized, all other observed differences between individual
stock price motions must be considered as being caused by fundamental factors!—or
at least by what investors think the effectsof these factorsshould be. That theresultin
terms of magnitude of influence is quite large is at once evident when we study the
price patterns of stocksin any of the wide-coverage stock chart services now available.

But is this al we can learn of the influence of fundamental factors? It would
certainly seem that the above reasoning, while straightforward and valid, isdifficult if
not impossibleto quantify. Solet's try another approach!

THE INFLUENCE OF BROAD ENVIRONMENTAL FACTORS

Every day we are told in innumerable ways about thisor that world or national
situation which, it isimplied, is the principal cause of the current behavior of the
market. True, any analyst worth his salt will admit to the simultaneous existence of
many such factors—some purported to have bullish influence while others presumably
favor the bears It is, supposedly, the on-balance sum of dl these push-pull forces
which shapes the course of market action. In order to better examine the influence of
such factors, Figure IX-2 was prepared. Let's seeif we can detect the influencein the
market of the mgjor historical events shown!

SHOULD YOU SELL IN THE EVENT OF WAR?

First of al, note the shaded areas emphasizing the behavior of the market
throughout periods of armed conflict. Can we honestly say that if these shaded areas
and the dates at the bottom of the chart were removed, we could detect any abnormal
behavior of the market that would permit us to identify the war periods? Not readly.
During the Korean War a 52-month cycle topped out and ended, just assimilar cycles
have been behaving since 1897. It was complete down to the three (nominally)
18-month cycles we have come to expect. The same action has occurred since the start
of the Vietnam War. A 52-month cycle was about half-way along at this time, and it
just continued and terminated as expected in 52 months time, whereupon another
promptly started! And yet, if the news were suddenly flashed on the broad-tape
tomorrow that the US was involved in still another war, wouldn't you be concerned
about the impact on the price of the stocks you hold? But, should you be concerned?

WHAT ABOUT CURRENCY DEVALUATIONS?

Remember the panic about the foreign currency devaluations of 19497 Did this
situation change the course of the market? Both an 18-month and a 52-month cycle
were four months along at this time, and each continued to completion in blissful
ignorance of the currency troubles! But, you say, when the British pound was devalued
in late 1967 the market took atumble. So it did. But you notice that it wasfalling
before the devaluation took place. Furthermore, the drop was predictable—asmuch as
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one and a half years in advance! The pound devaluation smply took place during the
termination phase of a (nominally) 18-month cycle that has been going up and down
with the regularity of clockwork for nearly acentury.

HOW NATIONAL CRIS SSHOULD AFFECT YOUR DECISIONS

How about when President Eisenhower was stricken by a heart attack while in
office? Could you spot thisoccurrencein the history of the market if all markingswere
removed from Figure 1X-2? The market dropped, yes. But if you expand this period of
time, you will find that the drop perfectly coincided with theend of the first of three
18- to 20-week cycles in the second of three 18-month cycles of the 52-month cycle
that beganin late 1963!

The US and Cuba had a big falling out in late 1960. What did the market do
about it? It wastime tostart an 18-month {in thiscase 20-month) cycle, soit did. In fact,
the market disdained even to show the courtesy of amild reaction to thismomentous
turn of eventsl

Can anyone ever forget the 15 minutes of panic selling that hit the market on the
news of President Kennedy's assassination? There is certainly no doubt whatsoever as
to therelationship of that frenzied few momentsof price action to the tragic newsthat
inspired it. The powers that be even closed down the exchange. Yet, in retrospect, it
cannot be denied that the dight drop in the market at thistime signaed the expected
end of the first 18-month (17-month in this case) cycle of the 52-month cyclewhich
started in 1962. Here was a case where apopular president was cut down violently and
unexpectedly in office and the presidency of the US was assumed by a new
administrativehead, yet the market barreled uninterruptedly upward until the pullback
in 1965 which terminated the second 18-month cycleof the 52!

Try to relate the significance of the Suez Canal criss, the Sputnik launching, the
attack on U.S. destroyers in Tonkin Gulf, the political demise of Premier Khrushchey,
etc., to market activity. The unavoidable conclusion that must be reached is major
world and national historical events have negligibleimpact on stock prices!

HOW THE GNPAFFECTSTHE MARKET

Y et, we notice one thing more from this figure. Prices moved from about 160in
1949 to over 1000 in 1966, but the sum total of al the cyclicdity of the price-motion
model accounts only for price motion within the envelope surrounding the 52-month
highs and lows (as demonstrated in Figure 11-10). Our observed cyclicality does not
account for the price motion represented by a center line drawn between the bounds
of this envelope. If random events, cyclicality, and major world affairs do not account
for this panoramic price change—what does?

Take a look at Figure IX-3. Overlad upon our now familiar plot of the DJ 30
Industrials from 1949 through 1968isaplot of the Gross Nationa Product of the U.S.
in billions of dollars. Now it is an interesting coincidence that the scalesof the DJ 30
and the GNP in billions of dollars match almost perfectly. The scale on the left
therefore represents both the value of the average and the value of the GNP expressed
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in billions of dollars. The correlation is striking. There iseven an indication in the GNP
of the ups and downs of the 52-month cyclel We must be cautious to the extent of
remembering that the observed correlation does not necessarily imply a cause and
effect relationship. In fact, it may well be saying that both the DJ 30 and the G\P
simply react to the same causes. Or the relationship may even be purely coincidental.
However, here is a ""fundamenta™ factor which undeniably does correlate to market
action over the time period shown, and at the same time seemst o account for the part
of price motion not accounted for by cyclicality. | t certainly stretchestheimagination
less to impute a relationship here than in the case of historical events!

NOW COMPARE CYCLICALITY VS HISTORY

Consider Figure IX-4. Th's may well be one of the most informative chartsin this
book. It's certainly a wdl belabored one, requiring more than three million separate
computations to produce.

The weekly closing prices of the DJ 30 Industrials are used this time—from 1935
through 1951. Again, the major world and national events that were told make market
history are accurately overlaid. Now, without peeking at the dateline or captions, can
you pick out the period of time in which World War II was in progress from market
action alone?

Taking eventsone at atime again:

I. No events of mgjor significancecould befound for 1935, ‘36, and '37. Yet the market

roared mightily during this period and subsided with athumpin 1937 and early 1938.
What caused dl this price motion—far more extensive than any that took place during
al of WW I1?

2. WW II started in 1939 and no immediate effects are seen at dl. For nearly ayear the

market drifted sdewise to slightly down.
3. The Pearl Harbor hammer blow hit in 1941 and the market plunged some. But it had
been going down for months before—at the same rate!

4. The German and Japanese surrenders show no impact a al. The market had been
rising sharply for three years, and neither accelerated nor decelerated its pace because
of these monumental events.

5. The fal of France in 1940 is closely associated in time with a fierce and very rapid

plunge in the market. Couldthis be an impact of a fundamental event? It is noted that
the market plunge took place before the event, but perhaps the market was simply
"discounting™ the possibility in advance (a favorite phrase of the fundamentalist).
Well, let’s take a closer [ook.

THE IMPACT OF THE FALL OF FRANCE

Figure IX-4 dso displays a series of six wavy, dotted lines. These are cyclicalities
that have been identified for this time period and were removed usng the same
analytical techniquesthat were employed with Warner Co. in Figurell-11.

Now let's see if any of these look familiar. The periodicity marked "'6" shows 92
samples over 884 weeks for an average of 9.6 weeks per cycle. When this form of
analysisis carried through to more recent years, it isfound that thisoscillation slowly
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reducesits duration to between six and seven weeks. Th S isthe 1936-1951 counterpart
of the 6.5-week cycle of the model!

What about Number 5? There are 44% samples present in 884 weeks. The average
durationis 19.85 weeks. Sound familiar?

Number 4. An average of 34.6 weeksis obtained from the 25% samples present.
This is the 1935-1951 equivalent of the (nominal) nine-month component of the
model.

Number 3. The average duration of the 13 samplesin 204 monthsis 15.7 months
or 67.98 weeks. Familiarity again!

Number 2. Here sampledurations are as follows:

Spel 38 months

Saple2 43 months

Sape3 28 months

Saple4 54 months

Sarde s 58 months (the tota duration estimate for this one is based an the
onehdf cyde presant)

Now we note the same effect weve seen before, only thistimein connection with
our 54-month cycle: short durations associated with low magnitudes—and magnitude
fluctuation with time! In fact, the shortest sample (28 months) is associated with the
1942, '43, '44 time period in which oscillation magnitude almost went to zero. So
there seems to be little doubt that Number 2 is the 1935-1951 equivalent of the
4.5-year component of the model.

Number 1. This one represents the sum of al possible oscillations longer in
duration than those weve been calling (nominally) 54 months. Notice the high points
in this curve at A and C, and the lowsat B and D. These are highs and lows of the
nine-year periodic oscillation of our model!

Once more a comment on randomness: It is perfectly evident that none of the
smooth curves one through sx are random in nature, yet the sum of these six
non-random curves adds up to the curve representing the DJ cl osing prices within 1%/

If non-random motion makes up al except +1% of the total price motion, what
then isleft to be random?

Now weve been unableto explain the price action of the average during thistime
period by looking to historical events. Let's see if we can do better looking at things
cyclically, starting with the one question mark we had left over—the fall of France.
Look on the chart just prior to this event and you will see three vertical lines with
arrowson the ends. These lines relate a specific part of the DJ price action to the cyclic
constituent status at the time in question. The earliest of these three lines shows the
following:

1. Componat 1 is moving rapidly dowrward.

2. Componat 2 isgang ove a top and contributing nothing.
3. Componat 3 ishard down.
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4. Component 4 isgoing over atop and contributing nothing.
5. Component 5 ishard up.
6. Component 6 ishard up.

So what's happening to the average as a result? Two components are going up,
two are going down, and two are sidewise—and (you guessed it!) the average is going
sidewise (with atiny uptick due to component 6).

Now try the next line to the right:

1. Component 1 isstill down.

2. Component 2 isstill sideways.

3. Component 3 isstill down.

4. Component 4 isjust starting down.

5. Component 5 is now going over the top and contributing nothing.

6. Component 6 is gtill hard up.

Two going down, one just starting down, and one going up. What's the average
doing? It's just starting down—gently.

Now look at the third line:

. Component No. 1 isstill down.

. Component No. 2 is dtill sideways.

. Component No. 3 istill down.
Component No. 4 isnow hard down.
Component No. 5 isnow hard down.

. Component No. 6 is just going over the top and becomes hard down right
through the precipitous drop preceding the fall of France!

oOUTAWN —

Five down and one sideways—and the bottom dropped out! Now remember this:
each of these components had existed and had been oscillating regularly up and down
for years before the events leading to the fal of France even had their embryonic

beginnings! Was it then anticipation of the fal of Francethat caused the market to
drop?

HERE ISHOW LONG-RANGE CYCLICALITY AFFECTS THEMARKET

If we cannot find historical events which relate to market activity, let's go back to
the average and pick significant turning points and seeif they relate to cyclicality, and
how. Well takeeight casesin this 17-year time span.

Casel: The Mgor Market Rise Starting In Early 1935.
Component 1 hard up
Component 2 bottoming and heading up
Component 3 bottoming and heading up
Component4  bottoming and heading up
Component 5 bottomed and heading up
Component 6 bottomed and heading up

No wonder the market went up!

[




Casell:

Component 1
Component 2
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TheMinor Market Drop Of Early 1937

flattening across the top
hard down

Component 3 hard up

Component 4  bottomingand heading up
Component 5 topping out to head down
Component 6 topping out to head down

One hard up, one bottoming to head up, one flattening across the top, two
topping to head down and one hard down. So, the market went down. But it didn't go
down very far, and then bounced right back up again. Why? Because by that time
Components 4, 5, and 6 were due to bottom out. They did so and the market
responded by bottoming aso.

CaseIll: TheBig Drop of 1937 And 1938

Component 1 flat acrossthe top
Component 2 hard down

Component 3 hard down

Component 4 topping and heading down
Component 5 topping and heading down
Component 6 topping and heading down

There was smply nothing here cyclically to cause up action, and plenty to cause
down action—and the bottom really dropped out from under!

CaselV: The Up Market Of 1938

Component 1 hard down

Component 2 bottoming and heading up
Component 3 hard up

Component 4 hard down

Component 5 hard up

Component 6 hard down

Three down and three up. The ups won, because of the magnitude and longevity
of Components 2 and 3, but the rebound was not nearly asfurious asfor Case | where
everything was up.

CaeV: TheMarket RiseOf 1942

Component | up
Component 2 up
Component 3 down
Component4  up
Component 5 up

Component 6

topping and down

Four ups and two downs, so the market went up. And it continued to go up
because down Component 3 soon bottomed and lent up impetus, while down
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Component 6 was short-lived and small in amplitude and really only caused small
wigglesanyway.

Case VI: TheSpurt @ 1945

Componert 1 hard up

Component2  had W

Componat3  bottoming and heading up
Componet 4 hard up

Componat 5  bottomingand reedy to heed up
Component6  down, but due to bottom soon

With all this working for it, the surge was understandably huge. It wasrelatively
short-lived however, since up Component 2 was not too far from atop-out at the time.

Case VII: TheHard Down Market Of 1946
Componetl W
Component2  down
Componait3  down
Component4  topping out to ge down

Component5 W
Component6  down

With a preponderance of downs, the plunge was precipitous. Again short-lived
however, because Components 3 and 4 contributed heavily to thefall and weredf short
enough duration that they soon turned, arresting the downside activity.

Case VIII: The Big Up Market Of 1949
Componentl W

Component2 W
Component3  wp
Component4  bottomingto go up
Component5 W

Componert 6 bottoming to go up

Here we have nearly an identical situation to that of Case I, and the market
behavior isidentical: i.e., the longest and steepest upward move since the one starting
in 19351

So. Just as world events cannot explain market oscillations, it appears that
cyclicality can and does. And the importance of this remarkable fact is especialy
apparent when we keep in mind the following:

1. Although our derived results gpply strictly to the DJ 30 Indudtrid Stock Average, data
in the Appendix showsthat many, if not al, individua isuesbehavesmilarly.

2. All thexe periodicities pardt in time They have bemn regularly bottoming out, going
up, topping out, and gaing down agan for years on end—completely independent of
dl the thingsthat we normdly think meke stock priceschange

3. Sufficient periodicity spdls semi-predictability, which in turn spdlstransaction timing
ad!
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Figure | X4 isone of the most useful chartsin the book. and isworthy of intense
study. Hereisseen theregularity, persistence, deviationfrom regularity, and manner of
combination of most of the periodic oscillations that comprise stock price actions.

SUMVARI ZI NGPRICE CHANGE CAUSES

® You don't need tounderstand the causesof price changein detail in order to profit by
the price-motionmodel —but it hel pswhen the unexpected occurs.

¢ The traditional concepts of risk versus trading interval are out-dated by the existence
of the price-motionmodel.

® The determining element of price changeis the human decision-making process.

a Decison-makingis complex and little understood. Emotions and unrelated influences
often play alarge part. The unknownsin the process probably mask the true cause of
price motion cyclicality.

e Althoughthe cause of cyclicality isunknown, the nature of the effect iscertain.

® The implications of cyclicality include possible external influence of the decision
processesof masses of investors more or less simultaneoudly. If this is fact, you must
guard yoursdlf carefully againgt the sameinfluences.

¢ Cyclicality isprobably not related to rational decision factors.

a Thelack of relationship between cyclicality and historical eventsisclear-cuit.

= vlore specific fundamental events cause wide differences in individua stock price
action, and must always be taken into account.

s There may be a Lirk between gross national product and non-cyclic price action inthe
market.

True panics due to wars, currency devauations, etc., represent buying opportunitiesif
the cyclic pictureisaso ripe.

e The extent of non-random cyclicdlity precludesany major contribution to price action
by random events.

¢ All pricefluctuationsabout smooth long-term trends in the market (as represented by
the DJIA) are due to manifestations of cyclicality.
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Pitfalls and How to Avoid Them

® Why the Unexpected Occurs
e Recognizing Psychological Barriers

Counteracting the'* Outside Influence™

Overcoming Greed

Besat the "' Persmmon Effect™

The Bugaboo of ** Time Distortion" —and What to Do About It
Dealing With ** Scale Effect”

¢ Combating Emotional Cyclicality

e |n aNutshell

Understanding provides control and control permitsattainment. Thisistruein dl
areas of human endeavor, and no less true asregards the market.

Before the Dow theory of price motion was formulated, little or no true control
was possible in investing. A few gifted individuals did indeed make fortunes in the
market, but it is to be suspected that they did so by intuitively acting on information
inherent in price motion.

In more recent years chartists and other **technicians' have advanced the measure
of knowledge of price fluctuations still more, and an improved degree of control has
become possible as a result. It isthe author's conviction that recognition of cyclicality
in price motion advancesthe cause a step further.

This iscertainly not the end of the line. Other bits and piecesof knowledge will
fal into place as time goes on. This means that the predictive processes described here
are not perfect. This further means that operation with these conceptswill not always
produce the desired results.

It is the purpose of this chapter to outline afew of the resulting pitfallsin the
hope that you may then more easily avoid them.

158
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WHY THE UNEXPECTED OCCURS

There are three principal causesof cyclic analysisgoing awry. The one which must
be most guarded against is the totally unpredictable fundamental factor which hits a
specific steck without warning. This differs completely from the long-term, smooth,
underlying fundamental push characterizing 75% of price motion. Thisis the factor
that either throws investors into a selling panic, or causes them to flood the issue with
buy orders no matter how high the price isdriven.

If this occurs in such a sense as to aid your transaction, you should shift
immediately to the use of terminal sdll signal criteria If it occursin such asenseasnot
to aid your transaction, let your trailing losslevel signals be your guide.

These situations do not occur often. When they do, proceed asdescribed and put
your funds to work in another issue.

The second cause of difficulty is the unpredictability of magnitude-duration
fluctuation of your trading cycle.

Go back now to Figure IX-4. A study of thisvariable in the cyclic components
shows that you can usually avoid trouble here by using sufficient past datain your
anaysis. The variations are not sudden, and an increased span of past data can help
warn you when magnitudeisdue to dry up on a particular cycle.

A publication that is of considerable help in thisregard is Standard and Poor's
Trendlines, Current Market Perspectives. Although this service does not include all of
the issues in which you will be interested, it does include nearly 1000—on both
exchanges. These are weekly high-low charts covering about four years.

Never overlook the signsof occurrence. These are:

1. Falureto fill constant-width enveopes ad
2. The formation d triangles, coils, wedges and diamonds, in the manner of the first one
desribed for Hgure 1I-9.

When this occurs due to components of shorter duration than your trading cycle,
it can be agreat aid. But when it occurs due to the trading cycle itself, trouble is at
hand, and investment in the issue should be temporarily avoided.

Once again you will find it rather rare to be caught in these circumstances, but if
you are, your trailinglosslevels will protect you against major loss.

The third source of difficulty is caused by overlooking the status of longer term
components. Sometimes these will be just emerging from a crossover point of
magnitude-duration fluctuation, and hence are not readily observable in past data. At
other times this occurs because of the use of an inadequate span of past price history in
your analysis.

To guard against this, always keep clearly in mind all of the components of the
price-motion model. When performing a cyclic analysis the status of as many of these
as practical must be taken into account. If doubt exists, resort to the computational
methods of Chapter Six, or select another issue on which to trade.
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RECOGNIZING PSY CHOLOGICAL BARRIERS

Y our techniques can be mastered to perfection and you can still get into trouble
with trading. The reasons are psychological in nature. There are severa varieties of
these barriers and the most important single thing you can do to overcome them is sizply
recognize that they exist.

COUNTERACTINGTHE OUTSIDE INFLUENCE

Thisoneisaways present, but is of special significanceif you have been operating
in one way in the past and decide to convert to the methods described in this book.

Let's see how it works by example:

You've been trading in the market for some time with mediocre results. You
haven't really had any logical basison which to make your decisions—noconsistent and
unified trading method. You have relied heavily on advice from friends, your broker,
etc.

Now you are suddenly exposed to the price-motion model and the resulting
techniques of trading. You test it on past stock price-action data. It worksin the tests,
and you're excited; you are eager to put it to thereal test!

You conduct your scans, pull together a stable, and complete your analysis. You
are now waiting for an action signal, and have fundsfree for the transaction when the
time comes.

Before this comes about, however, the phone rings. Your broker ison the line. He
says XYZ company is the object of an acquisition move. The stock isnow at 21 and
the prospects are for 32 when the tender offer is made public. He strongly recommends
apurchase.

You hesitate. You know your broker has your best interests at heart. His
suggestion is tempting. He's been in the business for along time and knows it inside
and out. You, however, are only a neophyte. You've just latched onto a method you
think will work, but it hasn't really made you any profitsyet. And the last time he
gave you a tip you made $1000 in three days. Y our self-confidence drains and you
eagerly put your waiting fundsinto XYZ.

Now it doesn't really matter whether you make or lose money on this particular
transaction. The point is you are still following your old method o trading on
information, which hasproven that it provides mediocre resultsin the long run!

You have:

I. Matke up your mind to try something e, because of the evidencethat the dd method
doen't wark congigtently.

2. Suddenly changed your mind, and reverted to the dd method anyway, because of
outside influences.

Now, no real harm has resulted in this case since were only really talking about
whether you inaugurate a new system right now or some time later. However, let the
same thing occurafter you have made the switch—and you're in trouble.
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You can only expect a system based on probabilities to develop the expected
degreed successif it isfollowed with utter consistency!

In fact, it requires remarkably little deviation from consistency to radically affect
the odds.

Let's try another example.

Youve set yourself mentally and financially totry the new method. (Maybe the
XYZ transaction didn't turn out so well: merger newssituationsare sometimes tricky.)
You steel yourself and say: "'From now on | will be influenced only by my own
anaysisof thesituation!™

Suddenly, ABC stock trades one day in such a manner that it is apparent a new
two-week low has been established. But your extension lines on the non-real time
envelope tell you that this low should have been two points lower, if the past
downtrend was still intact. You compute and plot in the new low, use your channel
envelope measure, and sketch in the reversal—complete with the next expected
intra-channel high and low vaues. The downtrend isbroken! The analysisis confirmed
by al other aspects of your graphical constructs. The stock has signaed a 30% move
over the next week and a half!

You call your broker to place an order to buy. But the market has been goingup
for the last two weeks. The DJ Industrials have risen 25 pointsin the last Sx days.
Your broker, anxious to avert a costly mistake on your part, says, ""The market is
weakening. It's timeit took a breather—after dl it's been up 25 pointsin the last week.
The tick has just started to deteriorate. | would strongly advise that you delay dl
purchasesuntil the market reactsalittle.””

You think: "That's true. Is the method really that accurate? | can't be absolutely
sure | just saw acycliclow. Maybe that cycle wasstretched alittle. Maybe a short-term
fundamental factor popped the stock up abit. | suredon't want tositinit at alossfor
the next two weeks."" Aloud you say **Maybe you're right. Forget the order: I'll wait a
while"

However, your broker (and perhaps you) did not realizethat ABC has been going
down during the last six days the market has been up. You are aware of the close time
synchronization between cyclic activities of individual issues and the overall market,
and are also aware that for short periods of time the shorter duration periodicities can
get out of step. Nevertheless, you worry a little about the latter. As a matter of fact,
the last significant up-move in ABC started two weeks before the averageturned, and
ABC soared 20% under cover of a down market! In short, the cyclic components of
ABC are just dightly out of time synchronization with the market as a whole at this
particular time. You've heard the Wall Street expression: "Thisis a market of stocks,
not a stock market."” You know thisistrue by virtue of' three facts:

1. Price changes between stocksvary becaused fundamentd differences
2. Price danges beween docks vary because of megnitude-duration fluctuation

differences
3. Rice dages between docks vary because of small differences in cydic time

synchronization.
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You have just seen an example of the latter, doubted your own analysis, and
missed your 30% move in ABC! You were defeated by the psychological impact of
respected outside influences!

The outside influence doesn't have to be your broker. It can be an earnings
statement you seein the newspaper. It can be an article on the company in Barron's. It
can be anything whatever that creates doubt in your mind, and prevents you from
acting when the stock price behavior tellsyou what it isgoing to do next! All of thisis
not saying that you are always going to be right while the next fellow is aways
wrong—but if you are going to trade on fundamental information and tips, you must
do so consistently. If you are going to trade on cyclic analysis, you must do this
consistently also. Mix your methods, and the best features of each will not dominate
your results!

Now that this powerful agent of difficulty has been identified, the questionis
what can you doto train yourself out of trouble?

I't will help agreat deal if you will keep just one fact very firmly in mind:

When you tested the methods on paper, they worked—and you didn't have any
outside influences deflecting your purpose then. In fact, you did not even need the
date nor the name of the stock in order to derive the needed conclusions from your
anaysis.

You will find also that there is no substitute for analytical practice. You smply
cannot apply the methodsin thisbook too often on paper. You must do this, checking
out every statement made, over and over again. Keep meticulous track of what the
results would have been had you been invested. Lean over backward not to cheat. In
this manner you can build sufficient confidence in the efficacy of the methodsand in
yourself to assure astiff spine when the bamer is approached.

I't will help to consciously prepare your mind to give these methods the good old
"college try."" You must inform your friends that you are trying something new and
you do not want to hear any news about investments. Then, you must pre-make your
decision as to what way you will react, and what you will do if outside influences
sneak in anyway, as they will. You will probably still net be able to refrain from
succumbing at first. If you do so, follow the transaction both ways—and keep arecord
of the results! After you have a series of these results on record, go back and see how
all would have worked out if you had been able to master outside influences!

OVERCOMING GREED

It may sound trite to you, but you must be able to overcome greed. You now
have available a logical and complete basis on which to trade in the market. After
training yourself to overcome outside influences, the next most important psycholog-
ical bamer you will meet issimple avarice.

Let's say you have followed all the stepsin thisbook in detail. You have selected
issues, pulled data, plotted, and analyzed. Right off the bat you notice severa
situations which seem to fit all criteria—almost. Not all factors are aligned in your
favor, but most of them are. For example, everything is right except for some
confusion on the status of the 13-week cycle. But everything else saysbuy. Besides, to
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locate better candidates would require another several days of work, and your
opportunity may bepast by then in theissue before you.

Don't Trade on the Issue Where Confusion is Present!

Remember this: you can work diligently without trading at all for threeand a half
weeks, discarding prospect after prospect before you find a situation that leaves no
doubt in your mind. It is perfectly possible to trade on that one issue and capture a
10% gain in half a week. Rcd| the compounding example of Chapter One. Starting
with $10,000, making just one 10% trade per month, your capital compoundsto over
$1,000,000 in something like four years! On the other hand, tradeon all the* amosts'*
that come along and you're sure to strike some losers. Each time you lose you will
diminish self-confidence.

The same thinking applies to sdes. Ride your profits only aslong as thereis no
doubt as to what the techniques are telling you to do. If doubt occuss—take your
profit, and be content. You don't need much per trade for the principle of profit
compounding to make you rich!

This barrier is particularly hard to contend with when you see situation after
situation where ""amosts™ go right ahead and do what you expected them to. The
temptation getsvery great to jump on the next one, in spite of the fact that the daily
effort required to identify the ideal situation isfar less strenuous and exacting than
your work-a-day job. The trait at fault isssimply greed—and greed can defeat you just as
effectively in the market as if you attempt to'rade without system!

BEAT THE"PERSMMON EFFECT""

Asyou practice graphical analysisyou will note acommon situation over and over
again: The ideal time to buy a stock is exactly when it looks the feast interesting!
Similarly: The ideal time to sef a stock short is when it looks as though it willnever
stop going up!

You will put astock into your stable and patiently track it for a buy sgnal. The
price continues to drop and the amount of daily or weekly variation dries up aong
with volume. Your cyclic analysis tells you to expect this, but it certainly looks as
though dl investor interest has completely vanished.

At such atime it is very difficult indeed to convince yourself that you should
actually take action when that buy signal comes along.

Anyone who has experienced the varied taste treat of the persimmon can form
the appropriate analogy. Even knowing the situation with regard to thisfruit, it istill
difficult to force yourself to select the nearly rotten looking ones which are sweet and
tasty. But the penalty for biting into the smooth, firm, and desirable looking fruit is
severel

Quite often when the cyclic situation is ripe afull day's trading al at one priceand
on vanishing volume will sgna in advance a buy signa the very next day!

You will have to consciously recognize and train yourself to avoid the persmmon
effect!
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THE BUGABOOOF TIME DISTORTION—AND WHAT TO DO ABOUT IT

This element of the psychological problem is of particular importance in any
technical approach to the market. In a technical approach, decisions are made on the
bass of what a stock does. To remain aware of what it does requires charts. Charts
accomplish the purpose because they provide at-a-glance perception of what a stock is
doing over large periods of time. This very reason for the effectiveness of chartsisthe
heart of thetime-distortion problem!

To seethis, consider:

The relationships between stock price motion and time are presented in achart in
vastly compressed time. Price motions that took months to occur are perceived in a
chart in seconds. The mind is free from considering time when a chart isstudied. But
the mind is never free from time considerations when astock isin motion, and you 7e
in it Time-price relationships which are easy to sensein looking at a chart refuse to
make themselves even noticeable asreal time crawlsaong.

The effect is closely analogous to a motion picture film. Viewed frame by frame
al fluidity, grace, and even reality of motion cease to exist. Speeded up into an
acceptably compressed time scale, exotic dancers can delight as though real.

In the case of stock charts, the situation is just reversed. The chart presents

Information over past time on a compressed time scae like that of a movie film
running at normal speed. But real life stock price changes are viewed as additions to the
chart at movie film frame-by-frame speed!

You will find that you can analyze a chart with perfect objectivity over al past
time. But start adding real-time data at frame-by-frame speed, and objectivity vanishes
just when you need it the most.

You can set up a powerful demonstration of thisfor yourself in thisway:

Assemble a series of past Mansfield chart issues. Sort out all the white "*Page
Ones" in chronological order. Clip off dl parts of the page except the weekly chart of
the DJ Industrial Average. Staple theleft-hand edges together.

Now bend the packagein the middle and fan the sheets before your eyes asif you
were shuffling a deck of cards. Concentrate your attention on the 18- to 20-week
cycle. If you fan at a reasonably constant speed, you will find that you will know, in
advance, what motion in the average is coming up. Your charts will come to life with
cyclic motion! Then, when you come to the last chart, the motion will subside—but
you will retain a strong impression of what comes next!

What this accomplishes, of course, is to force each added data point on the chart
(insignificant in itself when presented in real time) to be perceived as part of the entire
fabric of price-time action. In thisway, price-time rates may be qualitatively sensed, as
they cannot be with astatic, add-on chart.

As always, the mere recognition of this problem gets you a long way toward a
solution. The use of positive, advance-decisions possible when using the objective
action signalsis also a definite aid.

You can also take specific steps to train yourself. Practice selection of an issue
from chart services of the past. Do the plotting and analysis work just as if you were
going to trade in the stock. After al analysisis complete, add one new datum (daily or
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weekly high-low). Repeat analysis, paying particular heed to the impact of the
addition. Continue in this way, always striving to attach specia significance to each
new bit of evidence. You will gradually gain a sense of relationship between chart time
and real time.

It is even more effective if you do thisasreal time goesdong. Carry a number of
fully analyzed issues along day by day and week by week beforeyou start to trade. It
is truly difficult to over-emphasize the importance of this barrier to your success. All
time spent in this manner will reap large rewards as you swing your new abilitiesinto
actual practicel

DEALI NGWITH **SCALE EFFECT"

This is another highly significant factor when dealing with charts. The kernel of
the problem is that no chartisunique. The time-price pairs that constitute the dataon
which the chart is based are unique. Once established, they appear in your Wail Street
Journal just exactly asthey appear in " Friend Jack’s Joumal,” 2000 milesaway.

However, when you construct a chart of this data and Jack charts the same data
you will sometimes have difficulty believing that the two charts describe the same
stock. In fact the significance of time-price relationships in a stock can be suppressed
andforlost if careisnot used in the selection of scale factors!

Now, the time scale factor that you choose is ssimply the space that you allot on
your chart to represent a particular unit of time (day, week, etc.). Similarly, the price
scale factor is the space you alot on your chart to represent a specific unit of price
(one-eighth, one-point, etc.). Thus, by choice of scalefactor, achart can minimize time
effectswhile emphasizing price motion, or vice versa.

If you fix your time scale factor, you can accomplish the same results by varying
the price scde factor. Or you may select both so that you must stand yards away in
order to see relationships without receiving a surredlistic effect. Through compression
of both scales, you can convey a sense of unimportance and insignificance for both
time and price motions—hence of the stock itself!

The problem is thus seen as one in which you must first know what it is you're
looking for on a chart. Then you must choose scale factors which optimize the ease of
perceptivity of the desired information.

Y ou will want to experiment on your own in this area, but afew guidelines can be
drawn:

1. Usedaily charts for componentswith periods of one to 13 weeks.

2. Use weekly charts for components of 13 weeksto nine monthsin duration.

3. Use monthly charts for components of nine months and longer.

4. In general, arrange the scalefactors so that the price motion over the time period
of interest forms a nearly square chart.

5. To suppress the effect of short components while emphasizing the longer ones,
plot the price motion in lessspace while retaining the same scale factor for time.
o suppressthe effect of long components while emphasizing the short ones, plot
the price motion in more space while retaining the same scae factor for time.
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7. If a pattern you're andlyzing (a triangle, for example) ssams inggnificant to you,
enlarge both priceand time scdefactors.

. If your attention seas riveted on what you know are indgnificant phenomeng,
reduce both price and time scdefactors.

Chart services present a different version of the same problem. In such charts, the
space available is fixed, as is the time span covered. This means that the time scale
factor never variesfrom chart to chart and issue to issue.

At the same time, the price motion of all stocks charted by the service must be
displayed in afixed amount of chart space for the total time covered.

Thus, a highly volatile issue will have a compressed price scale (with dl that this
implies), and a duggish issue will have an expanded price scale (with undue emphasis
on short duration fluctuations). Use is made of thisfact in Chapter Seven, where the
scale factor of the Mansfield chart is actually measured as an indication of volatility.

Al of this means that the same types of cyclic phenomena occurring in two
different stocks charted in this manner require a shift in your thinking in order to
effect the required same interpretation. Either this, or one or the other of the two
chartsmust be replotted.

For the methods described in this book, replotting for analysis purposes is
required anyway. Thisis the time to consider the impact of scale factor. However, in
order to make effective use of chart servicesin scan and selection, you must practice
negating the effect of scale factor change from chart to chart.

COMBATING EMOTIONAL CYCLICALITY

This may or may not be a real psychological barrier. Nevertheless, assumption
that it exists at least helpsto overcome the persimmon effect, and hence does no harm.
If it doesexist, experiencein overcoming it is essential.

Return in thought to the price-motion model. It has been emphasized that human
decisions are what set in motion the chain of events that result in price change. But a
decision is an effect which demands acause. A human decision iscaused by something.
If the decision isalogica one, the decision is based on deductions which are reasoned
from facts. If a decision is made in the partial or total absence of sufficient facts on
which to base a logical conclusion, then we may say that emotion or feeling has been
the determining factor.

Now couple the above line of reasoning with the fact that something causes
masses of investors to make buy and sell decisions which result in afair chunk of price
motion being cyclic in nature. Furthermore, they do this pretty much in unison. Add
to this the surety that individual investors never have aif the facts needed on which to
base logicad buy and sell decisions—and often have very few. It becomes a fair
assumption then, that many buy and sell decisions are characterized more by emotion
than by logic. The obvious implication of al thisis that the emotional attitudes or
feelings of masses of investors vary in a cyclic manner, and that cyclicality in stock
pricesis nothing more than areflection of this.
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However, regardless of whether or not this is a valid explanation of why, it is
certainly afact that people in general do not get more and more in the mood to buy
stocks as prices go down. Conversdly, the mood to sell does not strike harder and
harder aspricesrise. Y et the exact opposite of this mood is absolutely mandatory if we
are to ""buy low and sl high," and thisis precisely what we must do in order to profit
in the market.

Therefore, if we condition ourselves to behave as though something is cyclically
causing our emotional outlook tovary (which intun causesusto be bearish or bullish
at the wrong times), and if we consciously try to combat the assumed forces, we will
find ourselvesdoing al the right things: i.e., beingin aframe of mind to sell into rising
markets and buy into falling markets. This alone cannot guarantee us profits, but
combined with aworkable timing theory it can work wonders.

In actual practice it isvery hard to force yourself to adopt such contrary frames
of mind. Invariably the temptation exists to buy stocksebulliently just as soon asyou
sdl one at a profit, even though (or perhaps because) the fact is clearly evident that
prices have moved strongly upward for some period of time.

The price-motion model and resulting techniques provide excellent objective
evidence of market (and individual stock) turning points, but it isindeed difficult to
accept and act on the results unless you've trained your emotions to the reverse of the
natural bent.

IN A NUTSHELL

® Nothingis perfect—there are pitfalls.

e Cyclic anaysiscan bewrong due to transient fundamental factors, magnitudeduration
fluctuation, and overlooked long-term components.

e Trailinglosslevelswill protect you in most cases.

e The most important antidote for psychological barriersis awarenessof their existence
and importance.

e Outside influences, however well meant, can upset the statistical balance of thingsfor
you.

o Greed is a problem. Use knowledge of the effectiveness of profit compounding to
counteract it.

® A stock seldom appears interesting at the ideal time to buy. It usually lookstoo good
to be true wheniit's time to sell.

e Thereisapsychological effect attributable to chart time vs rea time.

» \When using charts, scae factors are important.

# You must train yourself emotionally to sell into risng markets and buy into falling
Oones.
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This chapter is provided for those individuals of curious mind who would like to
investigate the fascinating intricacies of market cyclicality on their own, but who have
little or no backgroundin the required methods of numerical and spectral analysis.
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It isintended as an introduction to the subject which, when augmented by study
of the appropriate references in the bibliography, can launch you on your own sea of
investigation.

WHY NUMERICAL ANALYSIS

A stock history isa record of aphenomenon; namely, the price changesin a stock
as a function of time. Other events of the world also establish such time histories: take
the matter of the temperature at a specific location in downtown Los Angeles as an
example. This temperature is a quantity which changes continuously as time passes. A
pen and ink recorder associated with a suitable thermometer will record a continuous
wavy line as temperature changes, minute or large, occur. Such ahistory isreferred to
asacontinuous'' function of time."

A stock price history is a little different. The nature of the events which cause
price change is such that the result is not continuous. It is only when a specific
transaction takes place that a price change is noted, with the result that stock histories
consist of a sequence of price numbers instead of acontinuously changing price. Even
assuming that stock price changes are a mirror of some unknown continuousvariable,
such as investor emotional attitudes, does not change the fact that the price changes
themselves are only available to us as samples in the form of separate and distinct
numbers.

The techniques of numerical analysis were formulated to handle just such
problems as ours. What we wish to do is to extract as much information as possible
from a time series of discrete numbers. Thisis precisely what numerical analysis makes
it possible to do.

THE MEANING OF A FREQUENCY SPECTRUM

The quantities heretofore referred to as fluctuations, regularities, or periodicities
are more precisely called sine waves. A frequency spectrum is a map of the existence
and nature of such sine waves. The durations previously referred to are a characteristic
of sine waves caled the period. The magnitude (or size) of these is measured from
positive peak to negative valley and is known as the amplitude.

In Figure I1I-6, two such sine waves are depicted, one of whichisglightly displaced
from the other in time. This characteristic isspoken of as the phase-relationship of two
sine waves. The analogous time relationship of aspecific sine wave to an arbitrary (but
fixed) reference point in time issimilarly noted as the phase tine of that particular sine
wave.

Thus a sine wave is completely and uniquely described mathematically (or
numerically) in terms of the associated period, amplitude, and phase.

Another descriptive quantity can be derived from the period, and is somewhat
more useful in numerical analysis. This is the frequency of the sine wave. It issimply
computed, once the period is known, by taking the reciprocal of period. In symbols:
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=1
F=g

wheref =frequency in cycles per unit time;
and T =period in the ssmeunitsof time.

The relationship between these two quantities is most easily seen by means of an
example.

Given: a sine wave with a period of six months or a half-year. The corresponding
frequency is: f=;};= 2 cycles per year—or, leaving time in units of months: f ='é-" 13
cycle per month

There is another form of the frequency quantity whichisstill more meaningful in
some applications. THS is caled angular frequency. It comes about because the
amplitude of a sine wave can berelated to the angular measure of acircle, 360 degrees
(or 2m radians) of a circle corresponding to one period of asine wave. It issimply
derived asfollows:

2n
w=2nf= £

where. w =angular frequency in radiansper unit time
f =frequency in cyclesper unit time
T =period in unitsof time
n =constant = 3.14159 ...

Now, just how does al of thisrelate to the market?

It is a true fact that any given time history of any event (including the price
history of a stock) can always be considered as reproducible to any desired degree of
accuracy by the process of algebraically summing a particular seriesof sine waves. This
isintuitively evident if you start with a number of sine wavesof differing frequencies,
amplitudes, and phases, and then sum them up to get a new and more complex wave
form. In such a case you aready know the nature of the sine wave content of the final
result. As you recall, severa very simple examples of this process were shown in
Chapter Three, except that a sloping straight line was added in as well. But if the
straight line had not been included, the frequency spectrum of the resultant would
have been described by a plot similar tothat of Figure A I-1, but with only one or two
frequency "'lines™ present.

In the references to Fourier Analysis in the bibliography you can find proof of
the fact that even the straight line of the last paragravh can be accurately represented
by the sum of a series of properly chosen sine waves. If the spectral plot were
expanded to include these components as well, we would say that we then have a
complete spectral analysis of the wave forms generated as examplesin Chapter Three.

In similar manner, the frequency, amplitude, and phase of a sine wave series
which adds up to any given wave form, no matter how complex, can aways be found
to any desired degree of accuracy by using the techniquesof Fourier Analysis (subject
to certain mathematical and conceptual restrictions which do not apply to market
data).
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The results of such an analysis are called the frequency spectrum of the wave
form, and the processis called spectral (sometimes harmonic) analyss.

It should be clearly understood that while nearly al wave forms have afrequency
spectrum, this does not necessarily imply that the wave form wasinitially generated by
a process which sums sine waves. In our case, the fact that stock price histories have

frequency spectrums does not guarantee that they were generated by a processwhich
starts out with sine waves and adds them up. However, methods are availablewhereby
such processes can be detected. I1n the case of stocks, the random and fundamentally
motivated parts of price motion are not generated in this manner, while the ""X"
motivated portion of price motion isgenerated in thisway. Thisisavital consideration
since if this were not true, knowledge of spectral components would not necessarily
imply predictability. In any case, the starting point in looking for such useful results as
“X motivation' cyclicality isthe process of spectral or harmonic analysis.

At this point we can state the following in support of the need for numerical

anaysisin any comprehensive study of the market.

1. Stock price histories consist of sequences of humbers.
2. We need to be able to accomplish spectral analysis of price motion using these

numbers.
3. Spectral analysis may be accomplished in several ways but the one which permits

direct applicationto stock pricenumbersisnumerical analyss.

HOW TO DO FOURIER ANALYSIS

Asyou look into the references on this subject in the bibliography, you will find
that there are severa varieties of the Fourier methods. The one chosen for presentation
here is described by Lanczos, in a ssimple and straightforward manner, and will suffice

asyour introduction to the subject.

ASSEMBLING YOUR DATA

Your stock price data must be equi-spaced in time—that is, daily, weekly,
monthly, etc.

You must choose one value that you consider representative of the price over the
chosen increment of time. In the case of daily data this can be the closing price, the
mean between high and low for the day, or any other price you feel typifies the day.
Once you have chosen it, however, you should use the same criterion for each day's
data. The price most often used is the closing one (for the day or for the week, etc.).

Choose an odd number of such price datums, in the proper time sequence, for
your anaysis. The larger the number of such that you use the better your resulting

frequency spectrum will be resolved.
Have your data tabulated before you in chronological order.
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SEPARATING YOUR DATA INTO TWO SEQUENCES

Note and mark in your tabulation the one data point in the exact center of the
series. You are going to form two new datasequences now, and this central number is

going to be the starting place.
To form the first new sequence, proceed asfollows:

I. The first number in the sequenceis just the middle number of your stock price series.

2. Now add together the two numbers on either sde of the mid-point number of your
origind price series. Thisis the second humber in the new sequence.

3. Next, add together the two numbers one removed from, and to either Sde of, the
mid-point number of your origind price series. This is the third number in the new

Sequence.

4. The fourth number is obtained by adding together the two numbers of the origind
seriesthat are two removed from the central number.

5. Proceed in this manner until you get the last dement of your new series by adding
together the first and last pricesin your origina stock price seriesof numbers.

6. Now take the last number only in your new series, and changeit by dividing by 2.0.
This operation completesthe first new sequenceyou must make.

T o form the second sequence, proceed asfollows:

1. Dojust thesame asfor sequence No. |, except for the following:
o Enter zero asthefirst number of thissequence.
e Ingtead of adding the appropriate numbersto get new ones, subtract. Always
subtract the earliest number in your origind series of stock prices from the

later number.
e Do not divide the final number by two asyou did before. Instead, change the

last number to zero.
2. ldentify thiswhole new tabulation as sequence No. 2

This completes your two new sequences of numbers. All further operations will
be conducted on these number series rather than on the original stock prices.

DETERMINING THE FREQUENCIES IN YOUR ANALY SIS

Remember what it is you are accomplishing in doing a Fourier analysis. You are
trying to determine the angular frequency, amplitude, and phase of a predetermined
number of "dlices" through the frequency spectrum of the stock price history being
analyzed. The thing that determines how finely your analysis will ""dice'" and
therefore how well you are able 1O separate any frequency peaks or valleys that may
exist, isthe amount of data you assemble toanalyze and thelength of the time period
involved. So the very next thing you must do is tO determine the precise angular
frequencies associated with your particular analysis.
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L et us assume that you have selected "*'m"* price datapointsfor analysis. Form the

quantity (mz_ ]). Then divide thisinto the constant, # = 3.14159. . . Cdl the resulting

o L
quantity: Z=(m_—1)/2

Now form a new page for data tabulation. Head the first column “w,”
representing the angular frequencies about which your analysisisgoing to provide you
with information. Calculate these frequencies as follows:

e The first one is zero (zero frequency representsinfinitely long periods, or in other
wordsavaiue without oscillation).

e The seoond oneis judt the vdue of “Z” that you found eerlier, divided by the digitd
data pecing you have chosen.

e Thethird oneistwo times“z,” divided by digital data spacing.

e Thefourthoneisthreetimes“Z,” divided by digitd data Spacing. .

e Continue caculaing frequenciesand tabulating them in this manner until the num-

bar you are multiplying 2" by isthe number, mT_],thaI you computed earlier.

At thispoint you can see clearly just how many samplesyour analysis will provide
of the frequency spectrum of the stock you are analyzing. You may convert any of
these angular frequencies (“w’) to the corresponding sinusoidal period by the
relationship: 2

_ T
=W

A word here about units. If you have selected daily data to analyze, the angular
frequencies calculated above will bein units of radians per day. If your selection was of
weekly data, the frequency will be in units of radians per week, etc. It isagood idea
always to convert your computed frequencies to some common unit of measure to
avoid confusion. Radians per year is a good choice. Thus, frequency in radians per
week must be multiplied by 52 to get radians per year, and so forth. Similarly, when
you convert angular frequency in radians per year to period by using the relationship
T=% the period "T"" will come out in years. If you had used frequency in radians
per week in this conversion, the period would have come out in weeks.

NOW COMPUTE THE CORRESPONDING AMPLITUDES

The reason for separating your original price seriesintotwo new sequences wasto
alow computation of the amplitudes of not only a sine-wave series, but an associated
cosine series as well. A cosine waveisshaped just like a sine wave but is 90 degreesout
of phase (one-fourth cycle) with the reference sine wave. The sum of two such wave
forms is simply another wave form with the same frequency, but with differing
amplitude and phase. We will now calculate the amplitudes of the Fourier sine and
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cosine waves associated with each of the frequencies you've found that the anaysis
considers—for the particular stock price sequence you're using. Afterwards, you will be
shown how to combine these into a single spectrum.

We will start with sequence No. 1, which provides the amplitudes of the
cosinusoidal components.

First, find the amplitude of the cosinusoidal component associated with the first
angular frequency («> = 0) in your tabulation. To do this, add up al the numbersin
sequence No. 1, and divide by the number, 72 —_1 that you found earlier. Theresultis
the amplitude you seek. 2

The amplitude of the cosinusoidal component associated with the second angular
frequency in your tabulation isfound asfollows:

1. Notethevaueof the first number in sequence No. 1.

2. Now find the cosine of the number *Z” from a set of trigonometric tables. Multiply
this by the second number in sequence No. 1. Add the result to Item 1 above.

3. Now find the cosine of the number 2 X Z. Multiply this by the third number in
sequence No. 1. Add the result to Item 2 above.

4. Find the cosine of the number 3 X Z. Multiply this by the fourth number in sequence
No. 1, and add the result to Item 3 above.

5. Proceed in this manner until you run out of numbersin sequence No. {.
-1
6. Divide the final result (sum of results of al intervening steps) by the number,'"2 -

Enter this as the amplitude of the cosinusoidal component associated with the second
angular frequency in your list.

The amplitude of the third cosinusoidal component isfound asfollows:

1. Proceed exactly as for component No. 2—except beforelooking up any of the required
cosinesin the trigonometric tables, multiply the quantity obtained before by two, then
look up the cosine of the result.

For the fourth component, proceed asfor the third, but multiply by three before
finding the cosinein the tables.

Proceed in this manner until you have found a corresponding cosinusoidal
amplitude for each angular frequency in your tabulation.

Now compute the amplitudes of the sinusoidal components associated with the
same frequencies. The process is sSimilar to the one you have just completed with three
small differences:

1. You will use the numbersin sequence No. 2 now instead of No. 1.
2. Instead of looking up cosinesin thetables, you will look up sines.
3. Theamplitude of the first sinusoidal component is zero.

With these exceptions, proceed exactly as you did when finding the cosinusoidal
amplitudes.

‘ l
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HOW TO GET COMPOSITE AMPLITUDES

Now go back to your frequency tabulation. For each frequency you now have an
associated amplitude for a cosinusoidal and a sinusoidal component. Form the square
root of the sum of the squares of these amplitude pairsfor each frequency. Thisisthe
composite amplitude of the oscillatory component of the frequency associated with it
in your table, which existsin theorigina stock price data. Plot the pairsof amplitudes
and frequencies as shown in Figure A I-1. You may either plot amplitude vs angular
frequency, or you can first convert angular frequency to period, plotting this against
amplitude. With this step your Fourier analysisis complete!

THE KIND OF RESULTSYOU CAN EXPECT

This kind of analysis has been completed usi ng 2300 weekly close data pointsof
the DY 30 Industrial Average. The results are plotted in the Appendix, and the
interpretation of them is given along with correlations to spectral analysisusing other
methods.

You must aways remember that such a Fourier anaysis does not necessarily
imply that the resulting oscillatory components are in the original data because of
having been generated separately and summed to the total. For example, you may
draw asloping line on a piece of paper, then tabulate the pairs of pointsmaking up this
line. A Fourier analysis of the resulting data will produce a set of oscillating
components which can be made to approximate the origina line (when summed) as
closely as you desire. The analysis hasfound the spectrum of theline for you, but this
does not imply that the line was originally formed by adding up this series of
components. Asamatter of fact, you formed it by smply drawing aruled line!

A Fourier analysis is aways a good starting point when you suspect hidden
periodicities, but other techniques must be used if you wish to learn more about
whether the originating process put al or part of the periodic components into the
spectrum to begin with. If they were not brought about in such amanner, the resulting
spectral analysis may tell you many things, but it will not permit prediction by
extrapolation of periodicities.

This is the really fascinating point about which this whole book revolves. the fact
that about 23%of all price motion is not part of an artificial frequency spectrum, but
instead represents a basic, intrinsic process whereby that part of price motion is
formed. The casefor thisisfurther developed in the Appendix.

HOW NUMERICAL FILTERS CAN HELP YOU

The most familiar example of a filter is a Seve. Such a device allows particles
under a certain size to pass, while holding back those that are larger. A Seve thus
separates granular material into two parts. One of these contains particlessmaller than
a certain size while the other contains particleslarger than that sze. The basic function
of a filter is to separate something into parts according to some specified characteristic
of that which is being separated.
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A numerical frequency filter behaves the same way. It separates that part of
digital data which contains frequencies below acertain value from that part of the data
which contains frequencies above that same vaue.

When a filter just separates datainto two parts, it is known asa' cutoff' filter. A
moving average is a crude filter of thistype asshown in the Appendix. The moving
average process stops the passage of high frequencies (short periods), and permits the
passage of low frequencies(long periods). Just as the size of the mesh in asievesetsthe
separation point for granular material, SO the span of a moving average sets the
frequency separation point.

But a seve divides particles into two parts, large and small. The moving average
seems to throw away high frequencies, while saving the lows. Recal now the
"inverted' moving average of Chapter Six. Thisisthe numerical filter equivalent of the
sieve process that alows retention of the small particles. The inverted average throws
away the low frequencies and retains the highs. By using both the normal and the
inverted moving averageon data, the full function of the sieveis duplicated with regard
to the frequency characteristics of data instead of the size characteristics of physical
particles.

But filters can do even more than this. Suppose you used a Seve to separate sand
into two piles. Then suppose you screened the pile with the largest particles, using a
seve with dightly larger holes. You would then have three piles of sand. One of them
contains al grains smaller than a certain size. The next contains all grains between this
certain size and another larger one. The third containsal particleslarger than thosein
the second pile.

These processes can also be duplicated by frequency filters. Thefiltering process
which produces results that lie between two fixed bounds is called a band-pass filter
operation, and is particularly useful in the analysis of stock price data. Such filters
were employed to produce the results of Figures11-13and | X4 and agood part of the
results in the Appendix. Filters of this nature are an indispensable tool when you
undertake research of the price motion of stocks.

The type of filter that passes|ow frequencies but not highs (a la amoving average)
is called a low-pass filter. Similarly, afilter that passeshigh frequencies but not lowsis
caled a high-passfilter. All three types, low-pass, band-pass, and high-pass, belong in
your arsenal if you desireto research market data.

WHAT YOU MUST KNOW ABOUT FILTER OPERATION

We have already noted in the case of the low-pass filter operation known as a
moving average that there isatimelag to the output. Thissimply meansthat the latest
data resulting from the filter operation never reflects up-to-date events. Put another
way, it meansthat current time filter output results depend on events which have not
yet occurred.

This is an example of ageneral characteristic of all numerical fiiters. To obtain
precise knowledge, using a filter, of the nature of the frequency content of data, you
must sacrifice knowledge of how that spectrum is affected by recent data. In fact, the
more precisely you construct a frequency filter to perform the function of separating
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frequencies, the more time lag you must tolerate. A moving averageis a rather poor
instrument for frequency separation, and as a result it has a rather small time lag
associated with it. Much more effective fdters can be constructed and used, but only at
the cost of increased lag.

Because of the minimal lag and reasonable frequency separation capability, the
moving average is an acceptable compromise for usein the kind of real time, predictive
analysis presented in previous chapters. In such work, thelag must be kept small, and a
moving averagedoes asgood ajob for itslag as any fdter can do.

On the other hand, lagisnot nearly asimportant aseffective frequency separation
when you are researching for helpful relationships in market data. Plenty of past
information is available, and tests of applicability of results to the real-time situation
can alwayscomelater.

To improve the frequency separation characteristics of afdter, you must increase
the span of time it covers. With such an increase, the lag automatically increases, si nce
it is, asfor the moving average, half the span of the filter. Some of the filters described
in the Appendix have timelags of many years!

When using fdters you should become familiar with the term *'frequency
response.” This is a characteristic which completely identifies and describes the
effectiveness of a fdter. Conceive of the numbers you derive via a filtering process as
the output of the filter. Similarly, picture the stock price data on which the filter
operates as the input to thefilter. If you then divide the numbers of the output by the
numbers of the input, the resulting quantity is called the **amplitude ratio.”" If asine
wave is present in the stock data of a given amplitude, and it is reproduced in the
output at the same amplitude, the amplitude ratio is one (for sine waves of that
particular frequency). In short, the filter has not changed the amplitude—or has
"passed' it intact.

Similarly, if a sine wave of a given amplitude is present in the data but is
completely non-existent (or of zero amplitude) in the filter output, the amplitude ratio
of the filter for that frequency iszero. Clearly, for the filter to perform itsfunction of
frequency separation the amplitude ratio of the filter must vary from 0.0 to 1.0,
dependent on the frequency of thesine wavesput intoit.

There is another characteristic of frequency response with which we will not be
overly concerned in thisintroduction, but of which you should be aware. Thisiscalled
"phase response.” Phase response is a measure of how much if any a filter operation
changes the phase-time of asine wave on which it operates. Thus, it isseen that afilter
can modify an input sine wave both as to its amplitude and with respect todliding it
backward or forward in time.

The two quantities, amplitude ratio and phase response, together make up the
frequency response of afilter. These quantities vary as the frequency elementsof the
data input to the filter vary, and between them they completely describe the qualities
and capabilitiesof a fdter.

THE PART OF"WEIGHTS" IN NUMERICAL FILTERS

You have aready learned how to design normal and inverted moving average
filters in previous chapters. There is a very large number of ways in which more
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effective numerical fdters can be designed to make them do what you want. The
bibliography contains a broad sample of references to some of these. As an
introduction to the subject and to get you started, the design criteria of just one class
of these will be presented here. Y ou will undoubtedly wish to follow up the references
to develop morecapability in thishighly interesting field.

All such fdters have one aspect in common. They use what are called "'weights'* to
achieve the desired results.

Weights are simply numbers which are derived as a result of fdter design. In
applying a numerical filter, you simply multiply each weight by the proper stock price
datum and sum up these products to obtain the filter output. Determination of the
number and precise value of these weights in order to achieve the needed fdtering
resultsisthe object of filter design work.

This is true even in the case of a moving average, although the usual process of
moving average application masksthis fact. Recall that to cause a moving averageto do
what you want it to do, you set a cutoff frequency by selection of the span of the
average. Suppose the resulting average utilizes**N'* data points. The processof forming
the latest possible moving average output consists of summing up the last "N stock
prices, then dividing by ""N." Thisis precisely equivalent to the more arduous task of
dividing each of the last “N’* stock prices by “N,;” and summing up these fractions.
This, in turn, is the same as multiplying each of the last “N” stock prices by%and
summing results. From this it is seen that a moving average simply uses constant
weights. Each weight has avalue of ]%,

If you plot these moving average weightsin the chronological order of the stock
prices to which they are applied, the result is a square wave. In essence, all price data
prior to the N'th one before the last are multiplied by zero. All price data from the

N'th one to the last one are multiplied by#.A]l future pricesarelikewise not involved

in the average, or are effectively multiplied by zero. The resulting square wave you've
plotted is the so-called "*weighting function® of a moving average.

The four square corners of this weighting function cause many of the adverse
characteristics of a moving average (which are discussed in the Appendix). To improve
the characteristics, these must be rounded in a particular manner. The following design
criteria accomplish this, resulting in one specific class of numerical fdters suitable for
research work.

HOW TO DESIGN YOUR OWN NUMERICAL FILTERS

The design presented here is one of severa developed and discussed by Joseph F.
A. Ormsby in a paper dated March, 1960 (see bibliography for details).

The techniques of this paper have been combined to form band-pass design
criteria in this example, since this will be of the most use to you. The reference will
provide you directly with the corresponding low- and high-passfilter designs.

There are severa decisions that you must make before you can start a design.

First of al you must decide the time spacing you are going t o use for your stock
price data. This will become a design parameter of your filter, and that particular filter
must always be applied against stock data of the same time spacing.
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Secondly, you must decide how many filter weights you are going to use. The
number you select must be odd.

Finally, you must determine the steepness of skirt slopeyou desire your fdter to
have. This means how rapidly the amplitude ratio of the fdter rises from 0.0 (at the
lower-bound cutoff frequency) to a value of 1.0 (at the lower-bound rolloff
frequency). This ratio will then remain more or lessconstant over the passband of the
fdter, until the upper-bound rolloff frequency isreached. It will then start to diminish,
becoming zero again at the upper-bound cutoff frequency. The meaning of these terms
will become clearer to you asyou study the samplefdter design of Figure XI-I.

All three of these quantities areinvolved in determining fdter error. Errorin filter
design is unavoidable. THS means that although we can approach ideal fdter
characteristics as closely as desired (at the expense of increased computational
difficulty), we are never able to achieve the exact performance we want. Filter designis
a matter of forming the required compromise in such a way as to accomplish our
purposes to the best extent possible.
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Precision filter error analysisis avery complex subject. To avoid getting into this
and yet provide you with workable tools, Figure XI-2 has been prepared. This figure
will bring you as close to being able to pre-determineyour filter error asyou will need
to be.

Notice that error isa function of the product of three factors:

i. 2w =frequency difference between cutoff and rolleff frequencies—or the measure of
filter skirt slope, in radians per year.

2.7 = number of weights you usein your filter design.

3.t = time spacing you choose to use between stock price data points in weeks.
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These are the same three quantities discussed in previous paragraphs, now related
to fdter error in percent.

For stock research work you should shoot for an (72XfX4w) product of between
500 and 700. This will result in filter errors of about two and a haf and one percent
respectively.

Keep thisin mind as you make your choices: You will want at least Six or seven
data points in the output of your filter for each cycle of the shortest duration
frequency component that can bein your fdter output. This will put a basiclimit on
how big you can make"t" Then, thelarger you make ?2 the more work you will have
to do both in designing and applying the filter, but the smaller you can make 4w
(which makesyour filter more effective). Smilarly, to reduce the amount of work, you
may reduce 72 but you will then have to make Aw larger, reducingfilter efficiency. In
extreme cases you can even use filter errors of up to five or six percent—and you will
still be surprised at how effectively you can extract cyclicalities.

At thisstage of filter design you have made the following choices:

1. wy =the lowest frequency of the four: that frequency below which you wish
amplitude ratio to be zero, and for which you wish higher frequencies to
start being “passed” by thefilter.

2. wy =the next higher frequency of the four: that frequency at which you wish
amplituderatio to first become equal to 1.

3. wy =the next higher frequency of the four: that frequency at which you wish
amplitude ratio to still equal 1.0, but at which you desire higher frequencies
tostart to be attenuated.

4. wq =the highest of the four frequencies you must select: that frequency at which

’i
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you wish amplitude ratio to have again reached 0.0, and beyond which you
want al! higher frequencies to be attenuated to zero.

5.t =time spacing in weeks between the data points you are going to use repre-
senting stock prices.
6.272 = number of weightsin your filter.

These quantities are illustrated graphically in Figure XI-1. For this design the
number of fdter weightsis 199. &« (the measure of kirt slope) is.4 radians per year.
The data spacing to be used on stock prices, “t,” isseven weeks. The product of these
is 557.2, resulting in an error of about two %. The low-end rolloff frequency is wa,
while that for the high end isw,. The low-end cutoff frequency is s, whilethat for
the high end is w4 . The shaded areas show the error, or the amount by which actual
fdter performance is different from the response we were trying to achieve by the
design.

These design choices provide 50% or more filter response across a pass-band of
fruquencies corresponding to sinusoidal components with periodsof 2.8 to 60 years.
Such a fdter is suitable for investigation of oscillationsof the order of four and a half
years duration—a dominant element of the price-motion mode.

Note that 2w isSmMply (w4-w3;)or (wy-tr3). At thisstageof your experienceyou
should make4e equal for both high and low rolloff.

The next step isthe computation of severa quantities that will be common to the
calculation of dl 72 weights. Where necessary, these quantities will be assgned symbols
so that you can keep them straight.

1. First set:

)

e Calculate the quantity:

|

® Calculate the quantity: w,, = 104n

!
2. Second set:
e Caculate the quantity: A, =21

=]

Calculate the quantity: A, =42

“y

Calculate the quantity: A3 =23

Wy

e Calculate the quantity: &4 =Z,w;—4

n
3. Third set:

e Calculate the quantity: As = Ay — Az

e Calculate the quantity: Ag = Xy — A3
4. Fourth set:

e Caculate the quantity: 2wA,
Calculate the quantity: 2nA,
Calculate the quantity: 2mAs
Calculate the quantity: 2,
Calculate the quantity: 2a”\s
Calculate the quantity: 27°\g
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The final step is the calculation of the weightsthemselves Only one-half of these
and the unique central one must be computed, since the weighting function will be
symmetrical about the middle weight.

Compute thefirst weight as follows:

Look up the cosine of 2zA3 in your trigonometric tables.
Subtract from thisthe cosine of 2wh, .

Divide the difference by 2#*As.

Makea note of the resulting quantity, identifying it as “A.”
Now look up the cosine of 2ak; .

Subtract from this the cosine of 2@, .
Dividethisdifference by 2n2s.

Make anote of theresulting quantity, identifying it as“B.”
Form the difference, A-B.

Tabulate thisasyour first weight.

Compute the second weight exactly the same way as the first except for thefol-
lowing differences:

o Multiply 2nds, 2774, 2742, and 2ax, by two before you look up the cosines.
e Multiply 2r2A¢ and 27?2 A5 by 2% or 2 X 2 before you use them asdivisors.

Compute the third weight exactly the same way asthefirst except for the follow-
ing differences:

o Multiply 275, 274, 27y, and 2@, by three before you look up the cosines.
e Multiply 2a* X and 2n2 A5 by 3% or 3 X 3 before you use them asdivisors.

Continue in this manner until you are ready for the central weight. Computeit as
follows:

e Formthesum, A3 *+ Aq.
e Subtract from thisthe sum, A; + ;.
e Theresult is the value of the unique central weight.

The next weight after the central weight is identical to the weight just beforeit.
The second weight after the central oneisidentical to the second weight beforeit.
Continue tabulating the remaining weights until you have all 2 of them written
down. Now sum dl of the weightsyou've tabulated and divide the result by 22. Subtract
this quantity from each of the previously calculated weightsto get new valuesfor each.
The design of your filter isnow complete.

APPLYING YOUR NUMERICAL FILTER TO STOCK PRICES

There is no shortcut to applying this type of filter to stock price data asin the
case of a moving average.~Each output data point must be obtained in the same way,
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namely by summing the products of each weight with the associated stock prices.

Proceed asfollows:

Tabulate your stock prices in chronological order on a continuous, long strip of
paper. Besure to use the data spacing for which you designed your fdter.

Tabulate your fdter weights (in the order in which they were derived) on another
long thinstrip of paper.

Starting at the beginning of your price data, lay thefilter weight strip alongsideso
that the first filter weight isopposite the first price datum. Mark your fdter strip at the
center. This mark will coincide with the price datum to which the first filter output
applies.

Now multiply each stock price by the associated (opposite) fdter weight to getn
sums. Add these all together. The result isthefilter output associated with the central
price datum.

Now dglide your filter strip one data space forward. The center of the strip picks
out the next price datum to which the filter output applies. Repeat the multiplications
and summing process to get the second filter output number.

Repeat the process until you run out of prices. You will note that you have no
filter output corresponding to the last % —1 gock price data. This is normal, and
represents the one-half span lag of thefilter.

Now you may plot both the stock prices and the fdter outputson asingle chartin
order to seevisualy what thefilter has donefor you.

Figure IX-4 is an excellent example of what can be accomplished. In this case,
Items 1 through 6 on the chart are the outputs of six different band-pass fdters, so
designed that their response curves overlapped. As noted in Chapter Nine, over three
million computations wererequired to design and apply the fdters which produced this
chart. However, the insight gained by the effort into the nature of price motion fully
vindicated the work involved. Who knows what you may accomplish as you start to
design and use these interesting spectral analysistoolsfor yourself!

TAKE ADVANTAGEOF CURVEFITTING

Once you obtain results from spectral analysis, you must be able to derive
conclusions from them if they are to be useful. One of the most effective techniquesto
help you here is the process known as curve fitting. You will find in the index
cross-references to the bibliography as well as to the text of thisbook that will enable
you to pursue the subject as far asyou like. Asin the case of filters, just enough will be
provided here to get you on your way.

Suppose you have designed and applied a numerical filter to stock price data.
After plotting the results, you tabulate and plot the resulting periods of the sne-wave
output. On your plot of this you notice that period (or frequency) as a function of
time oscillates back and forth between narrow bounds, but generally trends either up
or down. You would like to establish a straight-line "*fit"" of thisfrequency datain such
a way that the equation of the resulting straight lineis known. Further, you would like
to use some logical criteria to do this based upon the data itself, rather than depend
upon sketching such aline in by hand. The technique you want is called fitting to the
data aleast-square-error straight line.




184 Spectral Analysis—How to Do | f and What 7+ Means

FIT YOUR DATA WTHA STRAIGHT LINE

Theequation of any straight lineisof the form:
P=A+B(t)

“P is the variable you would plot vertically on a graph, and " " is the variable
you would plot horizontally.

"A" and "B ae constantsfor agivenline. In fact, when known, these describe a
particular straight line as uniquely as the quantities period, amplitude, and phase
describe a particular sine wave.

Y our present problem is to find values of " A" and “B” for a straight line which
comes as close as possible to fitting all of the points on your frequency vs. time plot.
For consistency we can rewrite the line equation using the symbols assigned to
frequency and time earlier in the chapter:

w=A+B()

As rewritten, w is theangular frequency you are measuring. (Remember that you
can measure "' period"* from the filter output, then convert thisto angular frequency.)

The quantity "'t'* now represents time from any arbitrary "'time zero™ (usualy
taken at the start of your data).

To start, arrange your data in two vertical columns, one for the measured
frequencies, and the other for the times associated with them as measured from the
chosen time zero. It is a good idea right here to makeyour time units compatible: i.e.,
if you use radians per year to describe frequency, use fractions of years to describe
time, etc.

Now looking across the tabulation, the data appears in pars—an angular
frequency associated with a time in each case. Count the number of such pairs and

label theresult as"'N."
Y ou must now do the following things with thisdata and jot down the results:

i. Add upall the “w's™ and labd the resuit *C™"*

2. Add upall the"'t's" and labd the result "D

3. Sguare dl the “v's” (multiply each are by itsdlf), and add up these values Labd the
um“e"

4. Multiply eech *“w” by the assodated “t™ and add up all the products. Labd the result
" F.Il
5. Squarethesum of dl the''ts" found in Step 2. Labd the result "G

You have now written down six numbers: N, the number of pairsof data points
you have, and the numberslabeled C, D, E, F, and G.

The next step is to compute the numerical values of the equation constants
desired, A and B. Todo this, proceed asfollows:

1. Multiply D by F and subtract the result from the product of C and E.

2. Multiply N and E together and subtract G from the product. Divide thisresult into the
result of Step 1.

3. The number you gt is the value of the congtant "A" that you seek.

4. Now, multiply C by D and subtract the result from the product of N and F.

5. Divide the result of Step 4 by the number you ussd asadivisor in Step 2.

6. The number you get isthe vaueof the condant “B* that you seek.
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By replacing "*A™ and *'B" in your basic equation ‘with the corresponding values
you have just derived, you establish the equation of the best-fitting straight line to
your original data points.

Now you may select any two valuesof “4* that you wish, put them one at atime
into your equation and solve for the corresponding”w." Thisgivesyou two pointsto
plot on the graph of the original data. Draw a straight line through them and see for
yourself how well your best-fit line describesyour datal

HOW TO USE OTHER KINDS OF CURVE FITTING

You can find a way in the references to fit nearly any kind of curve you wish
through data. However, two additional kinds of fits will handle 99%of all your market
research work. Each of these requires somewhat more extensive arithmetic manipu-
lation than that used for the straight-line fit, so the basic technique islocated in the
Appendix. Here we will discuss the need and use of these methods.

You recall that stock price data spacing became a design parameter for numerical
filters. This means that you will probably find yourself faced from time to time with a
situation like this:

® You have designed one filter using a given data spacing. The filter output then has this
spacingalso, say five weeks.

® You have designed another filter using a different data spacing. Let's say this one is
three weeks.

® You desire to compare directly (or sum, or difference, or otherwise operate with) the
outputs of the two filters. But the outputs will not compare directly because of the
differencein the spacing of points where the valuesof each are known.

You can solve this problem by use of curve fitting techniques. What you must do
is to fit a section of acurve such as a parabola through each possible consecutive set of
three filter output data points. The resulting equations can then be solved to give you
""in-between™ values for both filter outputs which are associated with common times,
and can therefore be directly compared. For the charts in this book, ali filter results
have been interpolated in this manner down to a common interval of one week. The
technique for doing thisyou will find in the Appendix.

The third exceptionally useful data-fitting technique derivesits utility from the
nature of the results you get in analyzing stock price data. Thisisthe Prony method of
fitting curvesto sine waves. The application is obviousin the analysis of filter results to
determine objectively the frequency, amplitude, and phase of resulting sine waves. This
techniqueis aso described in the Appendix.

SUMMARIZING NUMERICAL ANALYSIS

You now have at hand, or know where to go to get, the basic tools you need to
research stock price data from the frequency spectrum standpoint. There are many
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other powerful aids available toyou through numerical analysis, and asyou pursue the
referencesyou will start to see their applicability toyour own special problems. Asyou
dig further into thisfield you should bearin mind thefollowing:

® There are a number of ways in which you can analyze " spaced” or "*sampled” data
(such as stock prices) that can get you into trouble regarding conclusions. Always
search the referencesfor these stumbling blocks before applying a new method.

® Fourier anaysisis a powerful tool for stock market research. However, the results
achieved should always be verified and expanded by other spectral analysis methods
before conclusive decisionsare reached.

e Digital or numerical filters-are a natural next step in the spectral analysis process.

e Thedisciplinesof statistical analysisand the methods of curvefitting provide additional
tools with which to work.

® The tools of numerical analysis are widely applied at universities and research
institutes to help find solutions to a great variety of problems. They do not appear to
have been used with equal vigor in the analysisof stock price motions. Why don't you
try them for yourself—perhapsit will make the ** competitive edge™ difference you've
been looking for in your stock market operations!

»
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appendix
one

The Not-to-Be-Expected "Order" of Spectral
Relationships in Stock Price Data

The Implications of Fourier Analysis of Stock Prices

Coarse Frequency Structure

Fine Frequency Structure

Amplitude-Frequency Relationship
The Use of Comb Filters

The Variables Involved
Best Estimateof Spectral Line Spacing
The Line Spectral Model

In Chapter Two, a price-motion model was formulated that implied a surprising
degree of order in the frequency spectraof stock prices. The basic tenets of the model
were demonstrated primarily by observational methods, and were then shown to be
sound by use of a number of price-predictivetechniques which could work only if the
theory behind them wasreasonably correct.

Then, in Chapter Three, it was noted that the otherwise incomprehensible
formation and repetition of specific chart patterns wasfully explained by the assumed
model, lending still further credence to the theory upon which the model is based.

In this Appendix, more powerful tools will be applied to the problem which
demonstrate not only the remarkable breadth and consistency of the phenomena
involved, but also bring tolight new aspects, understanding of which can help extricate
one from the occasional difficult situation.

THE IMPLICATIONSOF FOURIER ANALYSISOF STOCK PRICES

A hint of the unusual spectral order involved can be obtained from a high
resolution harmonic analysis. Figure A I-1 isaplot of the resultsof such a project.
188
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This analysis was conducted on the weekly closing values of the Dow Jones
Industrial Average over the time period 29 April 1921 through 25 June 1965. The
resulting 2229 data points provided a frequency resolution of .568 radians per year.

Three major elements of spectral order are to be noted from the plot:

1. The resolution of spectral amplitudes into several broad segments with minimums
approximately located at .95, 1.65, 2.8, 4.75, 7.0, and 9.8 radians per year.

2. The regularity of the fine frequency structure between the above major separation
points.

3. Theshape and smoothness of theupper envelope bound of the broad segmentsas drawn
from pesk topeak of each.

Let's discussthe significance of these unusual symptomsin order.
COARSE FREQUENCY STRUCTURE

The coarse structure is seen to be divided into sections of increasing range of
frequency as frequency increases. One is immediately forced to ask why this bit of
order should exist in the spectra of atime series that is widely held to be randomly
generated. Of even greater interest isthefact that the frequency peaks central to these
large segments correspond to periodic price motion in the time domain that isreadily
Observable (as demonstrated in severd of the examples of Chapter Two). The
sinusoidal periods associated with the central frequenciesof theselobesisindicated (in
years) in the figure, and each of these can be visually noted in the various samples of
the DJA presented in the chapters.

However, in the observational samples, fairly short periods of time are involved.
In this case, we see evidence that the observationally isolated periodicities have
persisted for at least 44 years. Any significant deviation from such a consistency would
otherwise have averaged out both the broad peaks noted and the associated valleys.

FINE FREQUENCY STRUCTURE

The regularity of the finelobular structure between the coarse structure valleys is
very apparent. In fact, these peaks average close to .8 radiansper year in separation. It
is significant that the broader lobes increase in width as frequency increaseswhile the
fine structure maintains equal spacing regardless of frequency. Although not shownin
the figure, this statement applies al the way up to frequencies that can be resolved
only by theuse of trade-by-trade data.

The important observation that can be made is the fact that any degree of
regularity is present at dl. We arriveat the tentative conclusion that we may be dealing
with a so-caled "'lin€" spectrum in the analysis of stock prices, and once again we are
forced to ask why thiselement of spectral order should exist, let alone persist over long
periods of time as we have seen demonstrated. Such order implies possible
predictability in the time domain, and cannot be present if price fluctuations are
randomly generated.
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AMPLITUDE-FREQUENCY RELATIONSHIPS

Fourier analysis results have one further surprise in store—the equation of the
dotted upper boundary connecting coarse structure peaksin Figure A I-1 is.

Where “k” isaconstant.

If we now assume thereality of alinespectrum, and ignore the possible existence
of modulating lines for the sake of simplification, each component of the coarse
structureis denoted as follows:

C;=a;sSn(w;t + ¢;)
Differentiating:
C",- = @;0; COS(w;f + ¢;)
And considering the previously noted relationship between @, and w,:

-

C; =k cos(w;t t ¢;)

This relationship implies that the maximum time rate of change of each spectral
element in the coarse structure is identical to that of every other line in the
spectrum—and that this delicate balance is maintained over many calendar years by a
preciseand particular relationship between amplitude and frequency!

Once more we are forced to question why such an orderly and interesting
relationship should exist in the spectra of stock prices. And what about the implication
regarding the nature of human decision processes which are responsible for price
change and theresulting ordered spectral signature observed?

The above finding regarding equality of the maximum time rate of change of
prices due to each spectral component isquite useful in applications, and isthe basis of
the simple technique of noting how many components are up or down at a given time
in order to resolve chart patterns, etc. The very fact that this technique works
constitutes a test of the general hypothesis. A detailed study of Figure | X-4 revealsjust
how effectively thistest is passed.

THE USE OF COVB FILTERS

The results of Fourier analysisare useful, but quite general in nature. In addition,
numerical analysis based on equi-spaced digital data can sometimes lead to erroneous
conclusions.

The results obtained can be validated and considerably extended through the use
of overlapping combs of digital filters.

A typica such comb of filtersisshown in Figure A I-2. In this particular case, the
response bands of the individual filters were arranged with identically equal frequency
spacings, and so constructed that each frequency was viewed by at least four separate
filters. In this way, if spectral energy isnot separated into discrete lines (asimplied by
the Fourier analysis), we should expect filter output more or lessequally in all regions
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194 Appendix One

of the frequency domain. Likewise, we can hope to learn whether such lines (if they
exist) tend to shift slowly with time or not. If sharp over short segments of time as
indicated by filter output, the blurring of such linesindicated by the Fourier analysis
would indicate slow drift with time.

Figure A I-3 is typical of the output generated from such combs. Each sine curve
in time was frequency analyzed to permit study of frequency variations asafunction
of time.

Results for the 23 filters of this example are shown in Figure A I-4. Here, it is
noted that the output of filters 1,2, and 3 are clustered in a narrow frequency band,
then there isa"'leap™ in frequency to the output of filters4, 5, 6, and 7. Outputs from
severa filtersin the comb (such as 8, 12, and 16), whose response curves straddled the
frequency gaps shown, fell completely outside the possible response pass-bands of the
respective filter and were discarded as meaningless. All other filters provided outputs
well within their response range.

It is seen that over the frequency range of 7.5 to 12 radians per year, filter
outputs clustered in frequency bands. If the bands of these clusters are shaded in and
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center lines are drawn an arbitrary .8 radians per year apart through them (the spacing
of the fine structure noted in the Fourier analysis), the results appear asin Figure A
I-5. Returning to Figure A -1, it is seen how well these spectral **clumps'* correspond
to the fine frequency structure of the last coarse-frequency structure lobe of the
Fourier andysis.

Furthermore, band definition isvery sharp, lending credence to the suspicion that
a dow drift of discrete spectral lines takes place with time. Thiseffect can be tracked
with special purpose filters and proven to exist.

Such comb fdter analysis has been conducted over varying time periods for the
DJA, a number of individual issues, and over the entire frequency range from
approximately .4 radians per year to the highest frequencies resolvable by daily
data—with unvarying results.

The rate of time variance is a negligible factor in applications, as was to be
suspected from the fact that the line character of the spectrum was not masked by a
Fourier analysis over a 44-year interval. It neverthelessexists and in some situations
can be profitably taken into account.
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THE VARIABLESINVOLVED

The potential conclusion, of course, is that the spectrum of at least the DJA
consists of discrete frequency lines. (This conclusion isextended to alarge segment of
individual issuesin Appendix Two.) Thisin turn leads to potential for predictability in
the time domain, and to considerable amazement that the phenomena should exist at
all!

However, before drawing such a conclusion, test of the invarianceof the spectral
signature is required over alarge range of variables.

For example, in order to be sure that the noted effects are not a product of the
analytical method or of the process of sampling a possible continuous function, results
must be verified using random filter pass-bands in the combs, random variation of
equal digital data spacing, variations in the degree of filter overlap, and non-equal
digital data spacing. This was completed for the entire useful frequency range, and a
sample of the resultsis shown in Figure A 1-6.

Here, each filter output wasfrequency analyzed asafunction of time. Additional
smoothing of the results was obtained by passing a least-square-error straight line
through the frequency versus time data. Each line on this figure represents such an
output from one filter—and these outputs are taken from filters designed to sample the
variablesmentioned above.

The results show the same spectral grouping effectsin the same frequency regions
as for the Fourier analysis and for the equi-spaced filters working on equal digital data
spacing. The conclusion reached is that the spectral signature effects noted are real and
not due to vagariesof method of analysis.

BEST ESTIMATE OF SPECTRAL LINE SPACING

If we now make the assertion that the hypothesis of aline spectrum isavalid one,
we may obtain a highly smoothed best estimate of the minimum spacing between such
lines by ranking the means of the least-squareerror lines through frequency versus time
datain order of increasingfrequency.

This is done in Figure A I-7, where the resulting mean frequencies are plotted
against the index number ""N."" The scatter along thiscurveisvery small and the slope
of the least-square-error straight line through the data pointsis the desired line spacing
estimate. This does not mean, of course, that still more closely spaced lines do not
exist, beyond the resolution of the filters used. The implication is certainly strong,
however, not only that stock prices (or at least the fluctuationsin the DJIA) exhibit a
line frequency spectrum, but also that thelinesare equally spaced.

The minimum line spacing is seen to be .3676 radians per year—just about
one-half the spacing estimated from Fourier analysis. Going back to Figure A I-1,
traces of such lines are seen to be visible between the peaks of the fine structure.
Presence is, of course, largely inhibited by the limiting resolution of the analysis of
approximately .5 radians per year.

-
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THE LINE SPECTRAL MODEL

We can now use the presumed minimum regular spacing of spectral lines to
establish a nominal spectral model of considerably more character than the one
described in Chapter Two. The assumption of regularly spaced lines(.3676 radians per
year separation) leadsto the spectral groupingsof FigureA I-3.

The horizontal lines on the chart are taken directly from the low amplitude
dividing points of the coarse structure of the Fourier anaysis. Results are completely
in line with expectationsfrom graphical, observational, and filter analysis.

The coarse structure to be implied from thismodel takes the form of a central
group of spectral lines which behave like a "carrier™ frequency in communications.
Each of these has sets of fine structure lines which behave as amplitude modulation
side bands. Some of the modulation side bands are aso amplitude modulated (have
side bands of their own), resulting in frequency modulation of the composite coarse
structure wave form. As demonstrated repeatedly in the body of the book, this is

N Wn Ty T Tw T. NOM,
1, . 3676 17.1 18,0 ¥
2, .?353 B,5 z5 9,0 ¥
3, 1.102 o7 o5

Lo 1 1 4704 g,a 51,3 4,3 X
S 1,8380 3.4 41,1

6, 2.2056 2.9 34,2 3,0 Y
7. | 2,5732 2.4 29.4

8. 2.9&33 2.1 gg.'g

9. 3.30 1,9 .

10, 3.6760 1.72 20,6 18.0 M
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exactly the observed nature of the periodic fluctuation of price with time. Special
purpose filters can now be designed to isolate and study individual side bands. Thishas
been done and the results confirm the detailed nature of the spectral model as
described above. It is even possible to assemble a modulation model which links the
elementsof the spectral model in such away as to explain the relationship a, = EE_ noted
in the Fourier analysis! Yet once again the question is posed: whence comes al this
order in the spectral signature of atime series that isso widely believed to be random?
It is clearly impossible for such relationships to exist in the frequency domain without
counterpart order being present in the time domain.

The spectral model of Figure A 1-8 indicatesa lower limit to thecyclic portion of
price motion in the vicinity of 18 years duration. Thisis not necessarily the case. This
limit is imposed simply because resolution of the analytical methods used to date show
3676 radians per year to be a possible minimum spacing. Other cyclic components
may be crowded between .3676 radians per year and zero frequency, but their
existence is academic to the applications. Thisistrue not only because fluctuations of
such long periods can be approximated over any reasonable transaction interval by a
linear function, but also because of the constant maximum time rate of change
relationship derived previously. This relationship essentially gives the vast number of
high frequency components (whose periods grow ever more closely packed together as
they decrease) dominance in the description of price fluctuations over the sparsely
spaced, longer period components. In effect, each modulated component of the model
has exactly the same maximum impact on price motion as that of any other, no matter
what the disparity in amplitude may be.

Regarding the high-frequency end of the spectral model, no limit has been found
to the order and precision of the spectral signature—right up to frequencies so high that
they can be resolved only by using trade-by-trade data.

While the above results would seem to be strictly true only for the DJIA,
extension of each finding to individua issues is possible. The results shown used
samplings from many specific issues as well as the Averages, and are substantiated by
some thousands of cases of graphical analysis and inferential testing. While it is
impractical to repeat such extensive analysis on al of the listed issues, a good feeling
for the commonality of the phenomenon is provided in Appendix Two.
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Extension of "Average" Results to Individual Issues

® A Basis for the Principle of Commonality

e Spectral Signatures, Fundamentals, and Time Synchronization

A BASISFOR THE PRINCIPLE OF COMMONALITY

The problem of demonstrating that the unusual and useful traits of the spectral
signature of the Dow Jones Industrial Average apply to individual issues aswell seems
an overwhelming one. Thiswould be most convincingly accomplished if arepetition of
the studies summarized for the DJIA could be completed for every stock for which
there is sufficient recorded data. This, of course, is a problem common to al
generalizations. For example, Newton's famous law concerning the force of attraction
between masses could scarcely be verified for every massin existence. The procedurein
such cases is to note effects from small samples, draw conclusions, extendthe range of
applicability to aslarge a sample as practicable, and then test the resulting hypothesis
or "model™ by forcing it to produce predictions which can be verified by rea world
action. In this situation, the DJIA constitutes the small sample, what follows is the
extension to a large sample, and the predictive results of previous chapters are a
sampling of real world tests of the hypothesis.

SPECTRAL SIGNATURES, FUNDAMENTALS, AND TIME SYNCHRONIZATION

Figure A II-1 isaplot, on alogarithmic scale, of the weekly closing values of the
DJIA and the S&P "' 500" average from 1949 into 1961.

The S& P 500" has each weekly value modified by a constant scale factor so that
the total range of value over thistime period matches that of the DJIA. This was done
to provide direct comparison of the timing of value fluctuations without regard for
relative volatility.

The implications are unmistakable. The long, sweeping undulations of each
average are, of course, the nominal 4.5-year modulated cycle of the spectral model.
Thisclearly existsin both.
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As the eye follows each fluctuation of the DJIA, long or short, it is d0 found
that the same identical fluctuation appears in the more comprehensive average. Thisis
true down to the finest detail resolved by weekly data, and can be shown to be true
also for oscillationsresolvable only by daily data.

From this redly incredible chart, the following conclusions are inescapably
drawn:

® The time series of the two averages are so nearly identical that only minor spectral
signature differences are possible between them.

® All results, conclusions, and implicationsderived from the spectral studies of the DJA
are now seen to apply (with but minor variations possible) to at least one-fourth of ail
the issueson both the New Y ork and the American Stock Exchanges.

e At any given moment of time, the earnings and earnings potentials for the various
issues of the S&P “500” are in d| possible states. Some of the issuescomprising this
broad average have extremely good fundamental situations, some have extremely bad
ones, and others exhibit all possible variationsin between. If these eonsiderations truly
were the basis of price change, we would expect an average of some 500 resulting
prices to show no coherency and order at all. In fact, we would expect the resulting
price averageto be quite smooth, with price variations due to al different fundamental
situations averaged out. On the contrary, we now see that the average has a spectral
signature with all the precise order shown for the DJIA!

e The above reasoning does not negate completely the potential of fundamentals to

influence prices. Remember the scale factor difference that has been removed from the
data in Figure A 1I-t before conclusions were drawn. However, the evidence is clear
ha  such factors do not have more than a negligiblerelationship to pricefluctuations.
The impact, if any, has to be in the area of volatility or the long-term, smooth price
motion upon which the fluctuations of the spectral model ride. Given a lower
frequency limit of thefluctuation model corresponding to periods of 18 years(or even
of 9, or 45 years) it is seen that the remaining effect of fundamental factors must be
guite smooth and slow changing indeed!
Further, the same lines of reasoning apply to the DJIA. Again the earnings, earnings
potential, and all other fundamental factors vary widely between the 30 issues
involved at any given time, and certainly are not the same as for the constituents of
the S&P **500.” Again, not only do price changes supposedly due to these factorsfail
to average out, but the spectral signature displays coherency-and goes beyond to
show the same coherency exhibited in the larger average The conclusion is
unavoidable that those fundamental considerations that are widely held to be so very
effective in causing price change—and in fact are used asthe basisfor stock purchases
and sales by individuals and institutions dike—simply are not the principal reason for
the price motion that occurs!

e Findly, inspection of the timing of the turns of the fluctuations of the two averages
demonstrates vividly the incredible degree of time synchronization of the spectral
components involved in the fluctuations. Once again, if significant differences in
spectral component phasing existed between individual issues, the fluctuations in the
DJA should at least be ""smeared." This thinking would be even more vdid for the
average of 500 stocks, and the near-perfect identicality of fluctuations between the
two averages would be simply impossible. This attribute of the principle of
commonality was demonstrated with a single issue (Standard Packaging) in Chapter
Two, and isdramatically extended by the implications of Figure A 1I-t.
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The Source and Nature of Transaction Interval
Effects

e Theoretical Yield-Rate Maximumsvs. Transaction Interval
® The Impact of Compounding

® The Effect of Sinusoidal Rate Summation

In Chapter One, it was demonstrated on a single issue that, given perfect
transaction timing, yield rate isinversely proportional to transaction interval.

The effect demonstrated using a single stock can be quantified further. The same
procedure was applied to 300 stocks, selected at random from both the New Y ork and
American Exchanges in equal numbers. Yield rate versus transaction interval was
determined for each and the results averaged. The results appear on the left in Figure
A II-1.

THEORETICAL YIELD-RATE MAXIMUMS VS, TRANSACTION INTERVAL

The curve isinversely exponential with a significant "*knee" between ten and 20
weeks. For transaction intervals of lessthan ten weeksthe potential yield rate increases
very steeply.

The significance of this, of course, is that it is worth aimost any resource
expenditure required to achieve significant shortening of averagetransaction intervals.

THE IMPACT OF COMPOUNDING

In the same figure, on the right, are plotted two samples of the yield rate versus
transaction interval directly from the compound interest law. It is obvious that the
curve on theleft derivesits principal shape from the compounding effect. The lower of
the two compound interest curves applies for average transaction profits of ten %each,
while the upper one is derived for average transaction profits of 20% each. The
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Frequency Response Characteristics of a Centered
Moving Average

® Response Derivation

[

Response Characteristics

Application Implications

Response of the Inverse Centered Moving Average

In order tO apply moving averages effectively, the design parameters and response
characteristics to be expected must be known. These are Simply derived as follows:

RESPONSE DERIVATION

1. Defming e; as a cosinusoidal input to the averaging operation:
e; = A cos(wt)

2. Determininge =the output to be expected from the averaging operation (under the
assumption of centering, and taking ¢, at the mid-span point):

N -_-"i i" m 3 I P ‘g

e, =;11-{A cos(wt) +A cos [w (t+¢,)] + Acos {w(t — ¢£,)]
+A cos [w(t +2t,)] + Acos [w(t —2t,)]

Y

R Y Y N N N R NN NN Y]

+4 cos [w(t+i "; 1 frn)] +.4 cos [w(t—inz—_l%tﬂ)] }

Where: 1 = number of elementsof the moving average,
t,, = digital data spacing of the data against which the averageis applied.

3. Thisexpression can be rewritten asfollows:

€, =%{A cos(wr) + 24 cos (wr) cos [(1)(ewr,,)]

.........................

- \
+24 cos(w?) cos[(z—l) (“”n )] {
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4. Factoring and combining terms:

e, = %{A cos (mt)[l + 2 cos (1)(wt,) + 2 cos{2Het Yoo+ 2 cos(.’%’.l_) (“”n)] }

5. Defining:f = cos(1)wt,,) + cos(2Xwt,,) +++++ cos(n ; 1) (wrn)

1+2f
o PR

6. And amplituderatio is
a=fo = 1_'__:-2-}; where:

€; n

f = cos (1w, ) + c0s (2)et,) +++ =+ cos(" 1) (ot )
RESPONSE CHARACTERISTICS

From thederivation we note thefollowing:

® Qutput is precisaly in phase with input over the entire frequency range: 0 <w K
(except for reversalsof phasein the high attenuation areas).
® n-t, is the span of the filter (in units of time). The time lag is a constant:

L = ("T_])rn (units of time), or one-half of the span.
® The cutoff frequency occurswhenf = — %,orat afrequency:

_2m
co E:
This frequency correspondsto a cutoff period of:

T

«w = nAt, = span of the average
® The form of the amplitude response curve is a damped sinusoid, but the major pass
band lobe repeatsitself at frequency intervalsof 2r. Thisimpliesafirst high frequency

window that can induce frequency-folding effects at:

w = g or at afrequency whose period is: ¢,
n

® The amplitude ratio of the first error lobe following cutoff frequency is a constant
—.23, independent of design parameters. Subsequent error lobes alternate in sign as
they diminish in size. Thus, high frequencies appear in the output damped, and either
in phase with the input or 180 degrees out of phase with the input, dependent upon
design parameten and frequency.

® The characteristics of acentered moving average are totally fixed by the span of the
average, af,, whichisthe only design variable.

APPLICATION IMPLICATIONS

The derived response curve for a centered moving average is plotted in Figure A
IV-1.
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How A Maving Average Works

The simplicity of the function tells us that we need never plot it again for a
specific design. Knowing that amplitude ratio is 1.0 at zero frequency, 0.0 at a

frequency of %I (corresponding to a period of nt,), and that the following error lobe
is negative and reaches a peak of a =--.23 is sufficient to alow the curve to be

visualized with sufficient accuracy for al practical purposes.

We note that selection of a span of nt, forces the output to contain no trace of
spectral components whose period equals this span. We further know that slightly
lower frequencies will come through attenuated, the attenuation diminishing as
frequency decreases, reaching zero attenuation at zero frequency. Similarly, slightly
higher frequencies (than that of cutoff) come through attenuated and 180 degrees out
of phase. At astill higher frequency, output is again zero. At higher frequencies yet,
output isobtained that isstill more attenuated and in phase with input again.

It is clear that the centered moving average behaves as a low-pass filter with
large-amplitude Gibbs-oscillation error lobes (due to the infinite discontinuities of the
derivatives of the sguare-wave weighting function). Actually, the high-frequency
suppression characteristics are sufficiently poor that such an average would not be very
effective as a " smoother™ of stock price data— except for the fact that the spectrum of

stock prices consistently displays the g, =-}§j relationship between amplitude and

frequency derived in Appendix One. It is only the sharp attenuation of high-
frequencies characteristic of stock price motion that permits the utilization of afilter
with such relatively poor characteristics.
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The combination of knowing the spectral behaviour of a given design of moving
average and knowing in advance the general nature of the signa against which itisto
be applied (per the price-motion model), generates a terrific advantage in the
applications. Moving averages can now be designed to clarify and allow inference of
spectral status of stock prices at any given time, thus providinginsight into the future
of the price time-series. Thisis the basisof the several applications of the chapters.

In using moving averages to help define the turning points of price-motion model
components, one is now aware of the potential for high-frequency “creep-
through'—either in phase or 180 degrees out of phase. Such knowledge permits
identification of these unwanted residuals, so that they do not mislead conclusions.

RESPONSE OF THE INVERSE CENTERED MOVING AVERAGE

The chapters have pointed up the utility of this version of centered moving
averages. Knowledge of the frequency response associated with them can be used to
sharpen your ability to interpret resultsobtained through their usage.

The phase response and lag characteristics of such an operation are similar to that
of the conventional moving average. The principal difference liesin the fact that no
phase inversion is experienced at frequencies output via error lobes. The output is,
therefore, perfectly in phase with input across the entire frequency spectrum, and time
lag remains precisely one-half the span of the filter.

Amplitude issimply derived by taking 1.0 minus that for the conventional moving
average, with the result shown in Figure A 1V-2.
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From this figure it is noted that the inverse moving average behaves like a
high-pass filter—again with error lobes to 23%. The frequency for which amplitude

ratio first become 1.0 isn%r or the frequency corresponding to a period equal to

n

the span of the average, nt,. Theactua maximum response point occursat a frequency
somewhat higher. Y ou will sometimeswant to correct output for the nearly one-fourth
excess amplitude of the output at these frequenciesin order to arrive at atrue estimate

of the magnitude of a spectral model component.
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Parabolic Interpolation

® Three-Point Interpolation
e Equation Derivation

Asindicated in Chapter Eleven, digital dataspacingof the time series of numbers
on which anumerical filter operatesis adesign parameter of thefilter. Assuch, it must
be varied according to need, along with other factors, in order to achieve the desired
filter characteristics.

This is sometimes inconvenient, as when the outputs of two filters must be com-
bined or compared numerically, but the output of oneisspaced at five-week intervals,
while the other is spaced at three (for example).

In such cases, parabolic interpolation is useful. This process defines the equation
of a least-square-error parabola fitted through any specified number of filter output
data points. The equation is then solved for best-estimate intervening values that are a
common interval apart. The resultsof the two or more incompatible filter outputs may
then be compared directly, or operated upon together numerically.

The following material is intended for use with the output of band-pass filters
where the high frequency content is small. Interpolation of high-pass (or otherwise
non-smooth) data may require adaptation of the methods to use more data points, or
even the use of other forms of curve fitting. If the need arises, a representative sample
of the literature on such additional methodsisto befound in the bibliography.

THREE-POINT INTERPOLATION

The process operates asfollows:

Consider any three consecutive data points in the output of a filter spaced “z,”
time units apart. Assgnt =0 at the central point, and symbolize this point asS,. Cal
the one just preceding it in time S-,;, and the one following it %+, . Form the least-
square-error parabola fitted through &, , Sq, and S.; . Solve the resulting equation from
t=0tot=¢, tofind theinterpolated valuesof “s” at any required time intervals.

212




i i e i [ i L ; i il T i "

Appendix Five 213

Now move the whole process in time forward by one data point. Thus, Sg in the
preceding computation becomes &, in the new one; 8. in the preceding computation
becomes S, in the new one; and the next later data point becomes the new S.;. Re-
define r =0 at the new §, and complete a new segment of interpolation. Proceed in
this manner until the datato be interpolated ar e exhausted.

EQUATION DERIVATION

The standard form of the equation of a parabolais
Sft)=ay +a,t+a,t?
where: ¢ =time
Sft) = function to beinterpolated
ap4y, & a; = constants to be determined for each set of three valuesof St} between
which interpolation isdesired.

Theleast-square-error equations for the valuesof a,, a,, & a, are

Es=aggN+a,Zt+a, 22 N = Number of data pointsto
Stes=apZt+a, Tt +a, = be fitted and thesummatiqns
Sttes=aoTe? +a, 263 +a, Tt to be carried out over the time

interval correspondingto the
fitted data.

For our case, where N = 3 and ¢ = 0 is chosen to correspond with Sp:
Tr=0and T =0
So that the coefficient equations reduce to:
Ts=(3)a, + (OM, + (2% )a,
Sres =0y + (212, + {0)a;
%25 = (S, T (OM, + (Z%)a,

With a digital data spacing of “s” equal to ¢,, the summations are evaluated and
substituted asfollows:
So + (Ss; +8,)=(3)a, +(O)a, + (2f,,2)a2
t (Sey +84) = (0 +(21,%)a; + (O)a,
fn2(5+l +‘S‘I): (21‘:)&0 + (0)&] =+ (21‘;)612

Solving these three equations simultaneously for the values of a,, a,, and a,
yields:

a, =8,
g =S S)
2
_ (Say +8.,)-28,
2 21‘:
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The desired equation of the least-square-error parabola fitted through any set of

8,,8,,andS,; isthen:
Ssyp — 5, r+[(s +8.) =28, ,2
= + +1 1 ol ¢
S(t)= S, [ 37 TR

Substitution of the values of &, 5o, S+, ¢, and any desred values of time:
0 <t <, providesthe needed interpolation valuesof the function S(¢) (output from a
specific filter).
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appendix
SIX

Trigonometric Curve Fitting

Generalized Leastauare-Error Methods

® Solving For Frequency
® Computing Amplitudes

® Determining Composite Amplitudes and Phases

Theuseof numerical filters on stock price data resultsin the generation of sampled
functions which contain a reduced number of spectral components. In manipulating
these functions it is often desirable to determine analytically the frequencies, ampli-
tudes, and phases of the summed sinusoids present. This can be accomplished (and
high frequency smoothinggained at nocost in additional timelag) by thetrigonometric
curve-fitting method described here.

GENERALIZED LEAST-SQUARE-ERRORMETHODS

Thetechnique to be described requires a generalized form of the least-square-error
curve fit method. This procedure will be demonstrated using the trigonometric
functions of interest to us; however, the processisquite general and can be used tofit
data with any kind of rational function.

Suppose we have utilized a band-pass filter to obtain a function of time contain-
ing “u™ of the components of our spectral model. The approximation equation of the
filter output isthen:

(1) S =(A4,cosw;t+ B sinw, )+ +(4, cosw, 1+8, sinw, )
Let us say we have N> 2m filter output data points. We write the set of N

equations which postulate that equation (1) is true at each of the times corresponding
to the N filter outputs:
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(2) (A, cosw,ty +Bysinw,t,)+-++(A cosw, fy +B sinw, t;)=5(,)
(A, cosw t; TBySiNw, £,)+***+(4,, cosw, 1, + B, Snw, ;) =S5(t;)
(Aycoswty +Bysinw )+ s +(4, cosw, ) T B, sinw, 1,)=5(y)
To demonstrate the generalized process of |east-square-error curve fitting, we will
assume that we know the «w’s. (The method of computing them aso uses such curve
fitting and is described in the next section.) We wish to solve equations (2) for theA's
and the B's in such a way that the resulting equation will best fit the data points
S(ty), S(£;), etc., in theleast-square-error sense.
To do so, we must derive from the N equations (2), 2m new equationsin the 2m
unknowns of interest (the A's and B's). We proceed asfollows:
Form a matrix from the coefficients of the A's and B’s in equations (2)—and the
right-hand equation members—asfollows:
(3) cosw,t, sinw;#y-**cosw, fy sinw, t;  S(t)
COsSw i, sinw, fy-*-cosw, 1t sinw, 1 S{fy)

Cosw iy  siwyfy*-cosw, f, Shw, ty S(ty)
From this matrix we now form a second matrix by the following rules:

® Multiply the elements of each row of the first matrix by the element of that row
which lies in the first column. Sum the products by columns to get the elements of
the first row of the second matrix.

® Multiply the elements of each row of the first matrix by the element of that row
which liesin the second column. Sum the products by column to get the elements of

the second row of the second matrix.
e Continue in this manner until you have converted the entire first matrix. The new

matrix will consist of 2# + 1 columnsand 2#: rows.

The second matrix is the set of coefficients and right-hand members of a new
group of equations in the unknown A's and B's, located in the same positions in the
members of these equations as in equations (2). Simultaneous solution of the new
equation set yields the desired A and B coefficients. Substituting these in equation (1)
completes the least-square-error data fitting process.

SOLVING FOR FREQUENCY

From equation (1), it can be shown that the equation determining c is of the
form:

(4) 2cos{mw] — A, cos[(m — 1w} — «++ —2a, . cos[w] —a =0

Equation (4) must now be expressed in terms of Chebyshev polynomials and the
parameter "m" asfollows:

(5) T,(cosw)—a;T,,_,(cosw) — -** — a,_; T, (cos w) —t%a, =0

The Chebyshev polynomials to beused in this expression (T, (cos w), Ty (cos w),
etc.) are asfollows:
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(6) Tolx)= 1.0 3
T,(x)=X
T,(x)=2x* -1
T5(x) = 4x® — 3x where: x = cos(w), in this case.
Ty (x)=8x* — 8x* +1 >
Ts(x)= 16x5-— 20x3 + 5x
T ) =2xTp () - Ty, (x))

Next, the «’s in equation (5) are solved for by a technique known as Prony's
method. Application of this method in this situation results in (N — 2m) equationsin
the unknown a's, where the $’s are our filter output data points Sp, S, *** Sp_;.
We now set up these equations as follows:

(Sy + Sam_ 1)y + (Sy + Samegdoz + =2+ (S + St Jm—y + Sip 0 =S + S
(SyF Sopdag + (S5 F Somey s + 2o H (S + Sz )1 + Smr1am = Sy + Somt

(Sy-2m tSv_2)00 + Cy_zm+ 1 T Sv_3)0a T+ T{Svm—2 T SVem)On_1 TSN 10 =
Sv—am—1 -1

As the next step, the generalized |east-square-error curve-fit procedures of the
preceding section are used to obtain the m valuesof « from equations (7). The step-by-
step process is exactly the same as before, except that the coefficients of the a's of
equations (7) are now used to set up the first matrix.

Substituting the derived values of thea's in equation (5) resultsin an equation of
degree m in (cos w) as the unknown. From the m roots of this equation, the desired
valuesof w are found.

COMPUTING AMPLITUDES

The w'smay now be substituted in equations (2), and the generalized least-square-
error method of the preceding section used to solve for the amplitude coefficients
(A's and B7s) asin the example of the first section.

DETERMINING COMPOSITE AMPLITUDESAND PHASES

The frequency and amplitude of each of the m sinusoid-cosinusoid pairs that
best fit the filter output data are now known. Each pair can befurther combined into
asingle sinusoid of the form:

{d4 cos{wt)T Bdan(wt)] = Cdnfwt + ¢)

Where €=1/4%2 + 8% and: ¢ = tan‘l(%).

With this step, the task is complete—and the frequency, amplitude, and phase of
each of the m sinusoidal components in the data has been identified. The final
approximation equation is

S = Cysin(w t+9,)+ Cosin(wat + @)+ 222 + € sin(w, t+¢,)
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Alloys Unlimited
moving average, applications
inverse, centered; 109-112
10 and 20 week; 63
10 week, centered; 65-66
tradinginterval effect; 23-25
Amount of moye prediction; see Prediction
Amplitude
definition; 169
determination
digita filter; 44,45, 46, 193
Fourier analysis: 173-175
inverse movingaverages, 109-112
Amplitude-duration, relationship; see Fourier analysis,
Frequency, Proportionality

Amplitude-frequency, relationship; see Fourier analysis,

Frequency
Angular frequency; see Frequency

Brokerage displays; sea Fracking of prices
Buy; see Signals

Capitalization; see Screening factors
Channels; see Envelope analysis
Chart patterns; see also Trendlines, Triangles
box, coail, diamond, flag, pennant, wedge; 59, 67
channels; 52-53, 55-56, see also Envelopeanalysis
double topsand bottoms; 57-58, 67
failure detection; 59-62
gaps, islands, measured moves, saucers, one-day
reversals; 61
head and shoulders; 52, 54-56, 60, 67
validity concept; 61-62
“¥** top and bottom; 61-67
Chart services; see Services
Coarse frequency structure; see Fourier analysis, Filter
Comb filters; see Filter
Commonality
examples; 44-49, 201-203
expression; 32, 34-35, 48, 201-203
principle; 28, 23-33, 34-35
time-synchronization; 32-33. 35, 48-49, 95, 161,
166-167. 201-203
variations from; 32-33. 35, 201-203
Component durations
tables of: see Nominality
Component rate-change; see Proportionality
Compounding; see Roflt
Construction, envelopes; see Envelope analysts
Contracted data; see Envelope analysis
Cosinusoidal amplitude determination; see Fourier

220

analysis
Cover short; see Signals
Curvefining
parabolic; see Interpolation, parabolic
straight line; 184-185
trigonometric: 185, 215-217
usage; 183, 185
Cut-loss; see Signals
Cyclicality, state-analysis; 59-61, 73-76, 83-84, 90-91,
151-156
Cyclic model; see Model

Data services; see Services

Decision influence; 30, 35, 141-145, 157

Digital filters; see Filters

Dominance, of components; see Variation

Duration; see Frequency, period relationship
Duration-amplitude relationship; see Proportionality
Duration-magnitude fluctuation; see Variation
Durations, components, tables of; see Nominality

Emotional cyclicality; see Pitfalls
Envelopeanalysis
application methods; 70-71, 73-77, 79-82, 85,
87-88, 89-90, 108, 112-113, 124-125, 128-130
centerlinesignificance; 38, 108
construction techniques; 37. 69- 70, 85
contracted data; 40, 41-42, 45-48
examples; 25,37-44,46-48, 52, 65-66, 73-75,
79-83, 87-88, 124-126, 128-130, 133
expanded data; 40
nesting downward; 39-40
nesting upward; 38-39
non-real time; 91-93. 96, 124
Error, filter; see Filter
Expanded data; see Envelopeanalysis

E{:}i lure of chart patterns; see Chart patterns
ilter
application; 182-183
combs; 188, 191-196
definition; 175-176
design; 178-182
error criteria; 179-180
frequency_response; see d so Frequency response,
edHent 7,a1399, 192 eduency resp
lag time; 176-177
moving average; see Moving average
output; 44-46, 151-152, 183, 193, 195-197
weights; 177-178
Fine frequency structure; see Fourier analysis, Filter




i & ; I i " N ;

L i i‘.‘-‘-'i‘

)

g

Index

Forseeable fundamentab; see Fundamentals
Fourier analysis

example, DJIA; 175,188-191
implications
amplitude-frequency relationship; 191
course frequency structure; 190
fine frequency structure; 190
general; 175-192
line spectrum, evidence of; 189-191, 196-198
method
composite amplitude determination; 175
cosinusoidal amplitude determination: 173-175
dataassembly; i71
frequency determination; 172-173
sequence separation; 172, 173-174
sinusoidal amplitude determination; 174

Frequency

amplituderelationship
course, spectral; 190
angular; 170
defmition; 170
line nature; 189-190, 194-200
modulation; 33, 35, 37, 44-46, 57-60, 73-75, 92,
128-129, 152, 157
period relationship; see also Proportionality, 170
resolution
course; 189-190
fine; 189-190
spectral; 189-190
response; see Frequency response
sine wave; 169.170
spectrum; 169-171, 188-190
Frequency-amplitude rel ationship; see Fourier analysis
Fregquency
Frequency response
centered movingaverage; 207-210
definition; 177
digital filter; 175-177, 179-181
inverse moving average; 214-211
Frequency structure, stock prices; see Fourier analysis,
Fitterx
Full-span moving averages, see Moving averages
Fundamentals
foreseeable, effect; 29, 31, 34, 48, 142, 145-151.157,
159-162
gross national product; 149-151, 157
historical events; see Historical events
motivational: 29, 142-145
risk; 22, 142
timing aid; 29, 145-151, 149-151, 159-262
unforseeable, effect; 31, 34, 57

Geiergraph chart service; 116

Greed; see Pitfalls

Grossnational product; see Fundamentals
Croup prediction; see Trading experiment
Gruen |ndustries; 71-84, 87-94

Half-gpan moving average; see Moving average, Signals
Historical events; 30-31, 34, 48, 145-154
Hold; see Signds

Industry group prediction; see Trading experiment

Interpotation, parabolic

method; 212-214

21

usage; 185, 212

Inverse moving average; see Moving average, Signals |

Investing vs trading; see Profit

Irrational decision processes; see Decision

ISL daily stock priceindex; 121

Issue selection
scan; see also Scan criteria, 115-116, 119-120.127
screening; see d SO Sereening factozs, 116-119. 127
stable; see also Stable concept. 115, 120-121
traditional; 115

Lag time; see Filter, Moving average

Least-square-error
generalized method; 215-217
parabolicdata ;212-214
straight line data fit; 183
trigonometric  a fit; 215-217
usage; 183-186

Line Spectrum; See Fourier analysis

Magnitude-duration fluctuation; see Variation
Mansfield chart service; 186
Mrket potential; see Rofit
Maximization of profit; see Rofit
Mid-band; see Signals
Model
cyclic sub-model; 31-35, 38, 4041, 44-45, 48, 50,
52, 55,59, 61, 124-125, 128, 157
motivational; 143-144, 157
price-motion; 16, 29, 30-34, 50, 55, 57-59, 115,
119120, 124-125, 128, 157, 159-160
spectral; 199.200
Modulation; see Frequency
Motivational medel; sse Model
Moving average
characteristics
frequency response; 97-98, 176-178, 207-210
Lag 65-66, 67, 98, 112, 176, 208
smoothing; 63-65, 67, 97-98, 208-209
span; 63, 67, 98, 208
weights; 178
examples; 63-66, 98-107, 125-130,132-134
significance; 62-63, 62-65, 67, 208-210
types
centered; 65-67, 207-210
full-span; 98-108, 112-113, 124

half-span; 97-107,112-113, 124, 125-127, 132-134

inverse; 10%-113, 128-130, 176, 210-211
non-centered; 63

Nested lows; see Signas
Nesting; see Envelopeanaysis. Signas
Nominality

durations; table of; 33

principle; 33, 35, 50, 128, 199
Non-real-timeenvel ope; see Envelope analysis
Numerical filters; see Filter

Outside influences; see Pitfalls
Period; see Frequencv
Perssimmon effect; see Pitfalls
Phase; 57, 169, 177. 207-211, 217
Pitfals;
emotional cyclicality, 166-167
greed; 162-163
magnitude-duration fluctuation: 159
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outside influences; 160-162
persimmon effect; 163
scaleeffect; 165-166
time distortion; 164-165
unforseen fundamental factors; 159
Potential for profitability; see Profit
Prediction
amount; 93-94, 99-107, 109-112, 125-126, 131-132
half-span example; $7-10%
potential for; 9, 21, 23-26, 29-30, 36, 135
risk; 9, 131-132, 142
time; 59-61, 70-71, 73-75, 79-85, 90-96, 109-112,
124-131
Price-mation model; see Model
Price-move prediction; see Prediction
Rice tracking; see Tracking, of prices
Principle of commonality; see Commonality
Rinciple of nominality; see Nominality
Principle of profit maximization; see Profit
Rinciple pf proportionality; see Proportionality
Principle of summation; see Summation
Principle of variation; see Variation
Rofit
compounding; 9, 26, 204-205
maximization
fluctuations, as sources; see also Transaction
interval effects, 21, 23-26
ip of;27,124, 13
'me invested; 22, 27, 95
tradirig interval effect; see Transaction
effect
trading vs investing; 22, 27
potential
action signals; 36
market; 9, 23-26, 134-137, 138-140
rate-summation effect; 206
Rofit maximization model; see Rofit. Model
Rofit preservation; see Signals
Proportionality
amplitude vs duration, chart; 34
principle; 33-35, 50, 191
rate wnstancy, relationship. 191
Psychological barriers; see Pitfalls

Randomness
magnitude; 30, 34, 48, 153, 157
motivational; 29, 35, 142-145
prediction aid; 29, 143
Rate-change constancy, comgonents; see Proportionality
Rate-summation effect: see Rofit
Rate-summation, sinusoidal; see Summation
Resolution; see Frequency

Scaleeffect; see Pitfalls
Scan criteria
component status;116, 127
dominant cyclicality; 116, 127
long-term breakout; 119-120, 127
trend; 116.127
triangles; 119
volume; 116-127
Screening factors
stability
price-earnings ratio; 118-119, 127
eamings growth; 118-119, 127

Index

rating; 118119, 127
yield; 118-119
summarized; 119
volatility
capitalization; 117-118, 127
importance; 119
percentage motion; 117, 127
short interest; 117-118
volume vs capitalization; 117, 127
Screw and bolt corp,
analysis; 127-135
selection; 127
Selection of issues; see Issue selection
Sdling; see Signals
Sdlling short; see Shorting, Signals
Services
chart; 115-116, 122, 159
data; 115, 121-122, 128
trade-by-trade tracking; 121,122
Shorting; 23, 73, 75-76, 93-96, 101-107, 116, 119
Short interest; see Screening factors
Short selling; aee Shorting
Signals
buy
characteristics desired; 78
edge-band; 79-82, 85, 90, 127, 132-133
half-span average; 99-107, 108-109,109-113,
125-127, 132-134
inversé average; 109-113; 129-130
mid-band; 82-83, 85, 90
nested lows; 74-77, 79-80, 82, 85, 129-134
trendline; 18-83, 85, 129, 131-134
triangle resolution; 59-61, 83-85, 90-92, 112
cover shert; see also Signals, Buy; 93-96, 101-107,
108-109, 112-113
cut-loss, 86-90, 96. 132-135 ¥
hold; 86-90, 99-107, 108-109, 112-113, 126126, !
131-134
seli; 90, 91-93, 95, 96, 99-107. 111, 113, 134
sell short; see also Signals, S=11; 93-96, 101-109,
112-113,134
trailing sell; 88-91, 96, 131-134
wait; 74-75, 131-132
Sine wave; see Fregquency
Sinusoidal amplitude determination; see Fourier
analysis
Sinusoidal rate summation; see Summation
Span, moving average; see Moving average
Special orders; see Tracking of prices
Spectral model; see Model
Spectrum; see Frequency
Stable concepts
displays; 120-122
charting; 115-116.120-121.164166
purpose; 115,120,122
Stability; see Screening factors
Standard and Poor *500" average
comparison with BJ1A; 201-203
Standard Packaging
envelope analysis; 4548
synchronization example; 4849
Stock services; see Services
Summation
principie; 32. 34, 48, 52-59
Sinusoidal rates: 204-206




o

Index

Synchronization; see Commonality

Time distortion effect; see Pitfalls
Timing; see Prediction
T i einvested, effect on profit; see Profit
Ticof-turn prediction; see Prediction
Time synchronization; sSee Commonality
Tracking of prices

brokeragedisplays; 121. 135

constraint effects, 121

need; 27

persond ticker, Trans-Lux; 121-133

specid orders; 121-122
Tracking Services; soe Services
Trading experiment

wnclusions; 9, 139-140

industry group predictions; 137-138

issues; 138-140

market predictions; 136, 138

objectives; 135

operations; 135-139

yield achieved; 9,135. 140
Tradingvs. investing; see Profit
Trailingsell; see Signds
Transactioninterval effect

example; 9, 23-26, 131, 204-206

profitability impact; 9, 23-26, 131,204-206
Transaction timing; see Prediction
Trans-Lux Personal Ticker;121-122
Trendlines

formation; 52-56, 67
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valid; 61-62, 78-79, 79-81, 84-85, 87, 90, 95-96,
112,123-124,131-134
Trendlines, Current Market Perspectives; 159
Triangles
examples; 57-61, 83-84, 90-91
formation; 57-62
resolution; 57-61, 83-84, 90-91

Unforeseeablefundamentals; see Fundamentals

Valid trendlines; see Trendlines
Variation; see also Commonality
component domii  ¢e; 33, 38
examples; 37-48, 75, 128-131, 201-203
expression; 33
magnitude-duration fluctuation; 32-33, 35, 37-38,
45-46, 48, 74, 85, 129-130
principle; 32-33, 37-48
time-synchroenization; see Commonality
Volatility; see Screening factors
Volume; see Scan criteria

Wait; see Signals
Warner Co.; 45-46
Weights, see Filter. Moving average

Yiddrate
meaning; 22
possible; 9, 23-26, 76-77, 124, 134-135.138,
139-140.204-206
versus transaction interval ; see Transactioninterval







