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To todays children, who now leave kindergarten already knowing how to
boot an operating system. To the young college graduates, often facing the
dilemma of choosing between their lovers and their laptops. And to their poor
parents, like my mother, who still think software utilities are manufactured

by Rubbermaid ®.
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Preface

One of the advantages of the Internet is that you can easily gauge the pulse of the
masses. For example, questions repeatedly asked on forums related to financial trad-
ing indicate a constant need for certain information not commonly available. Ques-
tions like the following appear over and over:

* Will this endeavor cost me lots of money just to get started?
* What's the best time frame (hourly, daily, etc.) to trade in?

* What are the basic ways to enter and exit a market?

* How should I evaluate my trading system?

* What is the best way to receive live data?

* How should I build a neural net based trading system?

To satisfy the novice trader’s need for information, I agreed to be the editor of
Computerized Trading. This book discusses a broad range of topics related to using
computers for investing and trading the financial markets. Twenty authors have con-
tributed chapters discussing their favorite topics. Topics are presented in a progres-
sively more advanced sequence, beginning with basic trading methods, through
system testing and evaluation, all the way to advanced indicators and forecasting.
Computerized Trading also includes a comprehensive list of data vendors and, for the
first time ever, a description of how real-time data is collected and processed, and the
various methods of data distribution. This is essential reading when your data feed is
acting up and you do not have a clue what has gone wrong.

As editor of Computerized Trading, 1 have made sure that each chapter is in-
formative, contributes to the big picture, and is organized with the other chapters in
logical sequence. I have included an introduction and summary for each of the book’s
four parts, to make the book even more user friendly.

Part I discusses the basic trading skills and methods needed by the novice. We
begin by comparing trading styles to prepare you for the psychological pressures
awaiting you. Chapters 2, 3, and 4 review technical indicators and their general use.
Chapters 5 and 6 show ways you can enter and exit a trade, and Chapter 7 covers
basic money management techniques, an essential part of any trading strategy.

Part II discusses the important issue of testing and evaluating your trading sys-
tem. Chapter 8 comments on backtesting methodology and Chapter 9 reviews numer-
ous ways to assess system performance. It is foolish to trade for real without a complete
understanding of both your own and your system’s strengths and weaknesses.

Part III discusses intermediate-level issues. Chapter 10 delves into the psycho-
logical issues required to master trading. Chapter 11 shows how to quantify a market’s

ix

WWW.FOREX-WAREZ.COM

ANDREYBBRV@EMAIL.COM SKYPE: ANDREYBBRY


andrey
forex-warez big
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upside and downside potential by creating trading zones. Chapter 12 reveals a tech-
nique for switching among time frames. Chapter 13 supports the practice of using di-
versification to improve system reliability.

Part IV discusses the advanced issues of constructing market models as powerful
indicators. Chapter 14 illustrates by examples the power of including intermarket
analysis. Chapter 15 notes the importance of using the correct paradigm for modeling
the market and how, by failing to do so, current models fall short of exploiting some
market inefficiencies. In particular, the author shows how an improper paradigm is
skewing modern option pricing models—information that can be exploited by the
savvy trader. Chapter 16 reveals how properly preprocessing financial data prior to
modeling can greatly enhance system accuracy. Chapter 17 offers an example of how
to model the market using the Statistical Data Mining technique. Chapter 18 is a
complete case study on building an advanced trading system.

The appendices cover the practical issues of gathering knowledge and data. Ap-
pendix A provides a brief overview of the issues when selecting a financial data
provider as well a list of data vendors and their services. Appendix B discusses, in fine
detail, how financial data is generated and transmitted through vendors to your com-
puter, and all the things that can go wrong along the way. Appendix C includes Web
hyperlinks to three of my collections: (1) financial book reviews written by real
traders, (2) quality trading system programmers for Omega Research products, and
(3) worthwhile software companies whose products are useful in market forecasting.
Appendix D is a short true story about lessons learned, as relevant today as it was
decades ago. Appendix E introduces all the contributing authors to this book

Editing a book this size was a cask whose sheer enormity overwhelmed me. So,
in addition to the authors of each chapter, I relied heavily on the contributions
of many experienced traders, especially through these four moderated forums on the
Internet:

* ati@sciapp.com

o scilink@sciapp.com

e omega-list@eskimo.com

¢ realtraders@listserver.com

To make it easier to find up-to-date information abouta product or service men-
tioned in this book, I have included identifying hyperlinks to relevant Web sites. How-
ever, to ensure these hyperlinks will not age, I have included only those links that point
to original domains and not to accounts within an Internet service provider (ISP).

I hope you will carefully consider 4/l the issues discussed in this book before de-
ciding what to purchase. Your adventure in computerized trading will cost you a small
fortune. Oh, yes it will.

May you acquire an even greater fortune.

Mark Jurik



Introduction

Playing the markets is very much a competitive sport, and to be in the small circle of
winners you must commit time, effort, and money. More than you might guess. You
will need to make many decisions regarding these three issues, especially when you in-
tend to use a personal computer as part of your trading system.

Can you imagine any institutional investor playing with billions of dollars and
not having an entire computer facility dedicated to analyzing the markets? Facing this
opposition, do you stand even a remote chance of making a profit? Yes, but salvation
will not come from a basket of nifty indicators that thousands of others already use.
To chisel out profit from the market’s inefficiencies, you are going to need market in-
sight, trading skill, and all the edge you can get, including computerized trading.

By “market inefficiencies” I am referring to any market behavior that can be pre-
dictably exploited. The tulip mania of seventeenth-century Holland was the result of
people anticipating the demand of others, who in turn were anticipating the demand
of others, and so on. Consequently, tulip prices rose astronomically, followed by the
inevitable crash. A few speculators made fortunes in a short period of time. This is a
classic case of an inefficient market.

Has modern technology, with all its rapid information transmission and pro-
cessing, virtually eliminated market inefficiencies? Could the masses be so wrong in
modern times? Well, yes. There is mounting evidence that the market is still filled
with opportunities, and that as new financial instruments appear, they create both in-
efficiencies and predictabilities that await exploitation. This is due to the diverse
makeup of traders—people have different investment horizons (short- or long-term),
attitudes toward risk (those with deep pockets versus those without), sensitivity to
news and public opinion (mob psychology), and trading technology (which affects re-
sponse times).

Inefficiencies also occur because the “markets” are people, making the same
greedy, panicked decisions day in and day out—dumping a position at the bottom,
jumping into already overbought markets. (Remember the craze for junk bonds?) As
a consequence, not all value is immediately discounted. Predictable behavior still re-
mains. For example, market action alternates between clusters of high and low volatil-
ity, and certain price behaviors, such as trendiness, are more predictable within these
clusters.

What has changed since the seventeenth century is the level of sophistication
needed to both find and profit from market patterns. Computers and advanced pat-
tern matching are at home here, as are the hordes of physicists and mathematicians
who have been crawling around Wall Street ever since the cold war ended.
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Because of this high-tech onslaught, good old reliable cycles have little staying
power. They are exploited and discounted as soon as they are discovered. In the past 5
years, there has been a tangible drop in the profitability of simple, standard systems
based on canned indicators such as moving averages, the Relative Strength Index
(RSD), or stochastics. One trader lamented, “I doubt that even the Turtles could make
the same money today using the same methods as a decade ago.”

So what is left for the individual investor? Will all the good opportunities be
taken by large institutions that can afford to hire Ph.D. analysts? Well, no. Consider-
ing that 90 percent of all traders are losing money in the markets, there is lots of treas-
ure to be had. But you will need more than pencil and paper to get your share.
Profitability requires sophisticated analysis that can dig out short-term persistance in
price/volume behavior, a brief incident of cyclic action, correlation between two or
more markets with predictive value, and so on. To gather, analyze, and detect prof-
itable market inefficiencies, you will need at least one computer. It will not guarantee
profits, but it can provide the sophisticated evaluation of market activity that simply
was not necessary a decade ago.

To succeed, you need to find those investment techniques that work for you.
This includes having faith in your system, as well as having effective money manage-
ment and entry-exit timing. Faith depends not only on how well your system is per-
forming, but also how well you understand what it is doing. It is all too easy to get
cold feet and try to outsmart your system, only to end up worse off than if you stuck
to your guns.
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PART |

‘Basic Trading
Skﬂls and Methods

 Part I discusses the basic trading skills YOU will need to begin designing and
© testing your own trading strategies. Chapter 1 offers a comparison of trading
- styles to prepare you for the psychological pressures that accompany different
 trading methods. Chapters 2, 3, and 4 provide several viewpoints that to-

“gether paint a broad picture of technical indicators and their applications.
- Chapter 5 and 6 show ways to enter and exit a trade and Chapter 7 covers
basm money management techniques, an essential part of any tradmg strategy.
"~ After you have read Part I, I recommend: that you acquire low-cost
~ #rading simulation software to design and test basic trading strategies
/on historical data. Low-cost software products to consider  include
| Omega Research SuperCharts (www.omegaresearch.com), Equis MetaStock
- (www.equis.com), Nirvana Systems OmniTrader (www.nirv.com), Titan
- Trading Analytics PowerPlay (www.titantrading.com), Trendsetter Software
- Professional Analyst (www.trendsoft.com), Flexsoft Technical Analysis Scan-
- ner (www.flexsofi.com), Street Logic Software Wall Street Quest (www
' .pacific-coast.com/StreetLogic), and Windows on Wall Street “WOW.”







CHAPTER 1

Trading Methods

JOE DINAPOLI

This chapter discusses judgmental versus nonjudgmental trading systems and posi-
tion trading versus intraday trading. Judgmental approaches call on the trader to
make decisions within a given criterion or context, whereas nonjudgmental systems
are strictly mechanical.

The trading methodology I use involves judgment. It is the way I like to trade.
Judgmental techniques have inherent advantages over nonjudgmental techniques.
Flexibility, as inspired by the human mind, and the speed with which the trader can
make necessary adjustments in response to changing market conditions are two of
the strongest reasons to trade using Judgment From teaching, however, I know that
many of you may have preconceived notions about approaches to trading that are
inconsistent with reality. Since achievement in any field begins with fundamental
understanding, I am going to explain basic realities of trading approaches. First we
will go through a reality check, then some history, so you can see why and how I
have reached certain conclusions. We will consider judgmental versus nonjudgmen-
tal trading methods; then position versus intraday trading approaches.

REALITY CHECK

The Beach Boys had a memorable song that began, “Wouldn't it be nice . . .”

In actuality, there is usually a difference between expectation and reality. With
enough effort, we can strike a balance between them. Likewise, such is the promise of
both judgmental methods and nonjudgmental trading systems. We will examine non-
judgmental trading systems first.

This chapter has been excerpted and substantially edited from the book Trading with DilNapoli Levels: The
Practical Application of Fibonacci Analysis to Investment Markets, by Joe DiNapoli, Coast Investment Software, 1998.
Used by permission of the author.
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NONJUDGMENTAL APPROACHES
Wouldr’t It Be Nice . ..

« Once you have the development in place, your research and your work are over.
Your trading system is fixed, stationary, and immutable. Stress is nonexistent since
the decision-making process is out of your hands and in the purview of a machine.
Thorough and precise (hypothetical) testing techniques have left little to chance.
Everything has been taken into consideration, so your confidence is strong.

* You can arrange for signals to be implemented by a hired trader or broker and
thereby avoid the tedium of monitoring the markets yourself.

o “It” (the “system,” the “program,” the “solution”) can generate an adequate in-
come flow, which will enable you to go to Fiji and stick your toes in the sand.

The Reality . ..

 The work never ends. When system historical extremes are exceeded, you are
back to tweaking, testing, and massaging the parameters.

In fact, you better have two independent systems, or maybe three, or four, to
even out the equity swings. Oh yes, there will not only be some tweaking and
massaging, it is more likely that outright replacement of a system or two will
occur, as one or the other goes sour altogether.

What about stress? You don’t know stress until you experience pervasive impo-
tence. You feel utterly helpless to affect results as you watch your system(s) dic-
tate one absurd order after another. You just know that profit is going to
evaporate and go to a loss. When that happens, you cannot do anything but
watch and obey the signals it generates. Hey Mack, pass the Maalox®, now!

You learn that the $100 for slippage and commission you thought would be ex-
travagant, was in fact sorely inadequate. You forgot about limit moves, 40 rick
runs without looking back, worst possible fill situations and. . . . The data you
did the testing with was supposed to be okay, but really was not all that good.
Your confidence in your testing techniques is hitting a new low along with your
account size.

¢ The broker who is executing your trades seems to be missing entries on some of
the biggest moves and . . . why couldn’t he get that stop right! Or, the trader you
hired cannot resist putting his vast experience (one year) to work “improving”
what you have struggled so long to perfect.

* The only way to get enough capital to properly fund four systems over the 15
futures contracts you have found necessary to trade for adequate system diversi-
fication is to take in, and manage money. Now you have disclosure statements,
CFTC (Commodities Futures Trading Commission) oversight, a staff, and
more NFA (National Futures Association) compliance issues than you ever
dreamed existed.
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WHAT ABOUT JUDGMENTAL APPROACHES?
Wouldn’t It Be Nice . . .

* You study under the best of the high-powered pros. You achieve a 90 percent
win ratio through unexcelled market understanding.

* You live where you want, trade when you want, and rid yourself of the cmployee
hassles that have been bugging you for years.

* You turn a modest amount of money, through skill and diligence, into a verita-
ble mountain of pure financial muscle. You leave an ever-growing portion of it
in a high-yielding money market account whose proceeds will allow you to zip
off to Fiji whenever you choose.

The Reality . . .

* You learn from one high-powered pro, then from another high-powered pro, and
although you find some real benefit here and there, you never quite achieve what
you expected. In fact, after years of efforts; $30,000 in seminars, books, software,
and trading courses; your profit is only barely able to cover your overhead. You
haven’t been able to touch that $50,000 you're out from past trading losses!

* If you cannot find a way to get really profitable and hit a big home run, your
savings will be gone in not so many months. You start wondering if you will be-
come someone else’s employee.

* The stress and time demands of constantly focusing on that screen, being there
for the open, and tangling with the overnight Globex session have you wonder-
ing if you will ever get to the local beach. As for Fiji, is there a contract on them?
What's the tick size and . . . where do Fijis trade?

Okay, things are neither quite as rosy nor quite as bad as outlined here, but they
easily can be. In fact, they can be worse! What follows are some unqualified observations
from my direct involvement: the odyssey / have experienced. These are not hypotheti-
cal events; real-time living is being described here, so you can see how I arrived at cer-
tain conclusions. Then, perhaps you can better decide for yourself where you might
best fit in.

SOME HISTORY

Around 1980, I decided to investigate the futures markets. The plan was to switch
from the vehicles I had been trading to what I knew was the most demanding and po-
tentially rewarding game in town. The timing of the switch had to do with my view
of my station in life. By that time, I was “well heeled” enough to take what I expected
would be a rough transition. I also thought my knowledge level and trading expertise
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had reached a level that would allow me to meet this new challenge. I quickly realized
two things. It was a good thing I had waited until I was well heeled, and the challenge
was a bit more than 1 had anticipated. Here are the highlights of the odyssey, how I
got started in, and eventually became successful at trading futures.

After about a year of trading poorly, I managed a much sought-after meeting
through a social contact with an extremely successful and reclusive commodity trad-
ing advisor (CTA). This man was reputed to have made a bazillion dollars over the
past five years in agricultural futures. 1 wish 1 could describe this bizarre person to
you, but perhaps someone would recognize him, and one prerequisite for his tutelage
was that I never reveal his identity. Of course, I never have.

After a few pleasantries, this cerebral type began our discussion of futures: “What
if you were a Martian and you came to earth to trade commodities.” Hmm. . . . “You
look at this action, that action, another action, and so on. Not being able to speak En-
glish, you simply watch actions. Prices fluctuate.” He went on, “You talk with your
Martian friends about these actions and you wonder about appropriate reactions.” I
looked at him as if he were Moses holding the Commandments behind his back and
musing about the fit of his sandals. After an hour of this much cloaked “benefit,” I was
so befuddled and confused I was willing to settle for which way soybeans might be
going. I could only hope that information would allow me to get back the cost of my
travel to see him! ki

This man was the first of three mentors I was fortunate enough to have. Their
kindness and willingness to share with me weighed heavily in my decision to begin
teaching in 1986.

So what was all this about Martians? It took me a while to figure it out, but he
held the key to the gold box and he wasn’t about to share it with a stranger whose in-
tentions, interest, and sincerity were unknown. This meeting was the first of many
that stretched over a period of about three years. I learned a lot from this man who
traded strictly and competently from the basis of a nonjudgmental system. But,
strangely enough, none of what I learned was what I was after in that first meeting.
He taught me that:

e There are no absolute heroes, only heroes for a while.

« All nonjudgmental systems eventually fail (stop making money). Your hope is to
be using one while it is working.

+ Excellent information can be gleaned from a true expert once trust, eligibility,
and prerequisites in your knowledge base are established.

* Nonjudgmental systems are lucky to achieve 50 percent winning trades; 30 per-
cent is acceptable.

« Trading a nonjudgmental system is difficult and stressful. It requires tremen-
dous concentration, diligence, and self-discipline.

+ There is an awesome level of challenge, fulfillment, and discovery in the entire
trading process.
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ELABORATION OF KEY POINTS

Heroes

It turns out my friend was a hero of epic proportions during the market moves
of the 1970s. His nonjudgmental, fundamentally based, mathematical system was
very cleverly put together. It fell apart, however, after the inflation peak of the late
1970s and after subsequent avenues of supplies (grains) opened up overseas.

System Failure

With substantial personal resources, cash, and experience, he diligently pro-
ceeded with a staff and mainframes to replace what he had lost. One of the more in-
teresting dead ends he explored was a detection of randomness, or lack thereof, to
determine if a tradable trend existed. It was sort of like a Directional Movement Index
gone mad. That one worked great for two years, then it stopped making money.
When later it bombed out, it bombed out big. Through consultations with other
traders, joint ventures, and the like, he was funneled down the corridor of many of
my other system-developing friends (i.e., some form of volatility breakout system
seems to best handle the test of time). Most would agree, however, that these systems
have a poor win/loss ratio and employ significant funds to satisfy their diversification
requirements. All this number crunching revealed a hopeful aspect: some systems can
last up to 5 or perhaps even 10 years before falling apart—if you happen to get on to
one of those early on, you can do awfully well, at least for a time.

Apprenticeship

My naive idea that this individual would share his earned knowledge with me
on our first encounter was absurd. That he would recognize my sincerity and my ob-
vious worthiness was also absurd. It took years of doing for him, before he shared with
me. He knew I needed to be ready to hear what he had to tell me. He also knew that
when he told me what he knew, 7 would realize how little he knew.

That is exactly what happened. When we reached that point, I went on. In the
many encounters with bright and successful traders of fixed systems in the ensuing 16
years, I have not had reason to materially change what I had learned from my first
mentor.

During the time I was working with this man, I ran into my first really good
trading tip, given to me by my second mentor. He was an extremely successful judg-
mental trader, who (I think out of pity) told me to study displaced moving averages. Of
course, after telling me to study DMAs, he had to explain what they were. By doing so,
he was finally able to get me out of his presence and go back to his mainframe.

In those days, the only truly successful traders I found all had mainframes, and
they were incredibly eccentric and reclusive. I had spent less than 15 minutes with this
person, but now I had a direction. Three years later when I compared the results of my
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research with his, the similarities were astonishing. It took another 15 minutes to com-
pare our research. This was the second and final meeting I ever had with this man. Now
I, too, had a profitable and reasonably consistent judgmental method to trade.

The method was far from perfect, however, about 50 percent winners, and it
gave back a lot. Although I had a reasonable methodology, I was totally unsatisfied.
Necessity being the mother of invention led to my first important independent dis-
covery, the “Oscillator Predictor™,” a true leading indicator. With it, I was able to
capture profit and avoid risky entries.

Not until my third mentor told me about an Italian mathematician named Fi-
bonacci did my techniques really begin to click. Number three was also eccentric. He
did not own a mainframe and was anything but reclusive. This man was certainly the
most dazzling trader I had ever met. Definitely judgmentally based, he nailed down
highs, lows, intermediate rally highs, intermediate retracement lows. You name it! His
trading style went beyond any rational expectation I had ever entertained, and he did
chis live time while I watched him! It was not until he taught me what he was doing in
one short afternoon that I discovered these techniques were not nearly enough for con-
sistent, profitable trading. As experience (time) stole yet another hero from me, I saw
him go from riches to rags, to insolvency, to debt. The Holy Grail sure seemed to have
a lot of holes that needed mending. After many years of my own experience, 1 have
made repairs based on the following hard-won conclusions.

JUDGMENTAL TRADING

The most important trading tool you have is not your computer, your data service, or
your methodology. Iz is you! If you are not right—you do not trade.

o Trading breaks are essential, particularly for intraday players. Three- to seven-
day breaks every three to six weeks is what I have determined is best for me.

* Take significant time off; about three to six months every year, if you trade in-
traday, at least one to three months, if you trade daily-based or above.

« For four or five days a week spend at least one hour doing something you like
that does not involve the markets or your computer. I like working with my
hands, restoring cars or otherwise fixing or building things.

« The definition of a professional is one who makes the least number of mistakes,
not the one who makes no mistakes. If you make one serious mistake, take your-
self off trading for three days. If you make three mistakes in a short time period
(over two consecutive days), take yourself off trading for three days.

* If you have not been trading for 10 days or more, do not trade size (large posi-
tions) for at least one week.

o Separate yourself into two halves, the trader and the manager. The trader cannot
trade without the express permission of the manager. The manager watches for
crucial signs of fitness (e.g., mistakes, irritability, stress in the trader’s personal
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life, telltale black shading under the eyes). Get the idea? It is the manager’s job
to get the trader away from the phone before the disaster occurs. Just look at the
Barings fiasco if you doubt the need for competent management.

In the late 1980s, a local I had trained who had achieved consistent and consid-
erable profitability, began just as consistently, losing money. His personality seemed to
be undergoing a change and it was obvious his personal life was under some stress. I
first suspected drugs, but on further reflection I narrowed it down. One night when
we were talking market and he was complaining bitterly about “unexplained” losses, I
asked him how long it was before his new child was to be born. “Three months,” he
said, “and how the hell did you know?”

Being “fit” to trade is of crucial importance. Systems or methods allowing for dis-
cretion depend on the quality of that discretion both in execution and size. If the dis-
cretion goes, you can wipe out in a week what it has taken you months to accumulate.

There are knowledgeable, honest, and sincere traders available who like to teach
and have the qualifications to make themselves understood. Seek them out, get their
material if you can afford it, and befriend them. Much of what they can offer to you
in casual conversation will be invaluable to your success. Someone helped them. Ap-
proach them correctly and if they can, they will help you.

Judgmental trading can lead to incredibly favorable win/loss ratios. Don' let
them go to your head. If you attain dramatic profits very quickly, your ego can blow
way out of proportion. Always remember you are only one trade away from humility.

During the trading decision-making time, you can afford no interruptions. None!
Zero! If your office is in your home and you trade intraday, get a lock to separate your-
self from anyone sharing the premises and use it. I warned one of my clients, a chiro-
practor who traded out of his home in northern California, about this repeatedly. This
trader suffered a $40,000 loss when his wife casually walked over and dropped their in-
fant in his arms just before a crop report. Experience can be a tough teacher, but to
many it is the only teacher.

The speed with which you can adapt to changing market conditions is consid-
erably faster with a judgmental rather than a nonjudgmental trading approach. This
can prevent those huge drawdowns that may accompany blind (fixed) system fail-
ures. For those engineers who are reading this, consider a mechanical feedback sys-
tem that dampens and focuses responses as a function of the speed of the
transducers. If the feedback system is quick enough, it keeps up with the changes.
But if it gets behind, it can go 180 degrees out of phase and tear itself up! It works
the same with trading.

Trading a judgmental system is difficult, and requires tremendous concentra-
tion, diligence, and self-discipline.

There is tremendous challenge, fulfillment, and discovery in the entire trading
process. The bottom line is that there are certain inherent advantages and disadvan-
tages to either markert trading approach. I have chosen the judgmental approach. It is
largely a question of matching your talents, your psyche, your financial resources, and
your objectives with the challenges and advantages already cited. There is no way I
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have ever seen of avoiding a lot of work and a lot of stress. Prepare yourself for it, or if
it is too hot, get out of the kitchen now!

POSITION TRADING VERSUS INTRADAY TRADING

Not only must you decide whether to trade judgmentally or nonjudgmentally, you
also must consider the time frame that best suits you. You need to be sure the time pe-
riod you have chosen is best for the approach you are using,

With respect to applying the methodology this book ( Trading with DiNapoli Lev-
¢ls) teaches, it is easy. Essentially you apply the same general criteria to 2 five-minute
chart that you would apply to 2 monthly. Where you best belong is the tougher question.

My experience indicates that it is suicidal for a new trader, operating off the floor,
to trade intraday. What is “new”? “New” refers to anyone trading actively for less than
one year. If you are a part-time or casual trader, you had better give it three to five years
before going to intraday trading. A better question, however, would be: What is “in-
traday”? My definition is that it describes the activities of a trader who is actively ob-
serving price action during the day and making decisions based on what appears to be
unfolding at that time.

A daily-based (or above) trader may choose an entry or exit point to be acted on
during the next day without being construed as being an intraday player.

What is a position player? The true answer is, it depends on perspective. To a
floor trader, the five-minute trader is a position player. To a daily-based trader, a
weekly-based trader is a position trader, and so on. For our purposes, however, we will
consider a position trader as daily-based or above. As you drop the time frame, the
decision-making time is compressed and the stress is increased. As you drop the time
frame, the number of decisions increases radically. You have seven times the number of
decisions going from daily- to hourly based, 12 times the number of decisions, going
from hourly to five-minute. The opportugity is certainly accelerated, but I would not
expect a savvy boxing promoter to put a promising newcomer into the ring with Mike
Tyson, just to see if he could learn to handle the big time more quickly. After all, he
might lose more than an ear in the process!

Five Disadvantages of Intraday Trading

1. You need experience—lots of it—with particular emphasis on order entry tech-
niques and a thorough understanding of floor operations.

2. You need excellent brokerage and clearing services.

3. You have high overhead costs in software, quote delivery fees, equipment, and
transaction costs.

4. So much of your time is taken up by the trading activity, you cannot make
money doing anything else.
5. Stress levels increase dramatically.
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Three Advantages of Intraday Trading

1. You can trade many more contracts with a given amount of capital.

2. You have many more trading opportunities than are available to a position
trader.

3. 1If your trading capital is severely limited and you are otherwise qualified, you
have trading opportunities that allow for much closer stops. Obviously, the typ-
ical range on a five-minute bar is smaller than the typical range of a daily bar.
(This point is really a variation of item 1.)

/

| AN ALTERNATIVE |

[
Given today’s technology, there is a way to gain substantial benefits from a mix of the
traditional paths. Here is how it works.

Get delayed intraday quotes from a quality vendor and have the capacity to dis-
play the bars graphically on an intraday basis. You can use, let’s say 30- and 60-minute
time frames, to help make daily-based decisions that can be acted on during the next
day. The idea is to come home after work and make your decisions in the relative calm
of the evening with the added accuracy and flexibility of intraday charting capability.
You can set stops, entries, and such to be acted on during the next day. It may even be
possible to set up some contingency orders, depending on your work environment
and/or brokerage relationships. The advantages are substantial. You avoid the need for
excellent brokerage services and a thorough understanding of floor operations. You
avoid expensive software, on-line feeds, and equipment. You can make money doing
something else. You can trade somewhat more contracts and have far greater opportu-
nity than a traditional position player, and have closer stops. The analysis of your
trading opportunities will be thorough. What is most important, however, is that you
will operate with less stress than an intraday player, giving you an opportunity to grow
into the trading experience rather than to be intimidated by its nature and seeming
unpredictability.

CONCLUSION
Aspects of Judgmental Trading Techniques

You can benefit from an extremely flexible market approach.
You will have a highly flexible personal schedule.

You have the potential for dramatic gains (or losses) quickly.
You will have potentials for extremely favorable win/loss ratios.
There is an absolute necessity for strict personal management.

A i

There is an absolute necessity for a separate and adequate trading environment.
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7.
8.

CHAPTER 1

Relatively small amounts of capital can be adequate to achieve your goals.
A focus on relatively few markets is not only acceptable, but also preferable.

Aspects of Nonjudgmental Trading Techniques

1.
2.

3.

Poor win/loss ratios are the rule, not the exception.

Historical hypothetical testing techniques are typically badly flawed for a wide
variety of reasons.

Most nonjudgmental systems ultimately fail; the aim is to attempt to use one
while it is working.
Volatility breakout systems seem to best stand the test of time.

Multiple systems, traded over a wide variety of markets are necessary to smooth
out the equity curve.

Relatively large amounts of capital are necessary for system and market diversi-
fication, as well as for the inevitable drawdowns.

If system and market diversification is achieved, large amounts of capital are em-
ployable.

Constant implementation of trading signals is essential (no breaks).
Locating adequate help to implement the system signals is a challenge in itself.

Aspects of Nonjudgmental and Judgmental Trading

1.
2.

}I\

An excellent lifestyle is attainable if trading goals are met.

Fulfillment, challenge, and discovery are possible outcomes of the trading
experience.

Stress levels, if not properly managed, can lead to utter destruction of your psy-

che and physical self.
Financial ruin will accompany a frivolous or ill-advised approach.
The workload is awesome and unending; it must be properly managed.

You will have the potential to meet, and have as friends and colleagues, some of
the best and brightest people on the planer.



CHAPTER 2

Popular Trading Indicators

ROBERT M. MELANCON, RIA

Technical analysis is based on the premise that human nature remains more or less
constant and that people will respond to changing economic, monetary, and psycho-
logical factors in the future in much the same way as they have responded in the past.
The challenge for the technical analyst, then, is to identify the prevailing psychologi-
cal trend in the market, recognize when changes in that trend are at hand, and at-
tempt to profit from the new trend for as long as it remains in effect. Technical
indicators are tools that have been developed over time to assist the technician in
identifying these changes in the prevailing trend.

With the advent of the personal computer, technical indicators are now limited
only by the bounds of one’s imagination. There are price-based indicators, volume-
based indicators, breadth-based indicators, sentiment-based indicators, and the like.
There are also seasonally based indicators, celestial-based indicators, Super Bowl-
based indicators and even indicators based on the length of women’s skirt hems. The
purpose of this chapter, however, is not to examine every indicator imaginable, but
rather to acquaint the reader with the development, application, and limitations of a
few of the more popular and reliable ones in use.

TREND IDENTIFICATION

Before setting about the task of identifying trends and trend reversals, it is first neces-
sary to understand what a price srend is. Around the turn of the century, Charles Dow,
considered the father of technical analysis, observed that during a market advance
prices tended to move upward in a series of steps or waves, with each new high and
low progressively higher than the one preceding it (see Figure 2.1). As long as this pat-
tern of progressively higher peaks and valleys remained uninterrupted, the primary
trend of the market was considered to be positive. Conversely, during market declines
prices tended to move lower in a series of progressively lower highs followed by pro-
gressively lower lows.

Dow further observed that once a trend was established (either upward or
downward), it tended to stay in effect until it was broken. Once violated, though, it

13
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FIGURE 2.1 UPTRENDS AND DOWNTRENDS.
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usually meant an end to the prevailing trend and the likelihood of a reversal in direc-
tion. As simplistic as it may seem, this elementary concept of peak-and-valley progres-
sion paved the way for the earliest forms of technical analysis: pattern recognition.

CHART PATTERN RECOGNITION

When a primary trend comes to an end, prices usually enter a sideways consolidation
period before either resuming the preceding trend or reversing direction. The price
patterns resulting from this consolidation phase frequently give the analyst highly
profitable clues as to future price direction. Some patterns, such as wedges, pennants,
and flags, are considered continuation patterns and can be useful in preventing a pre-
mature exit from a position. Others, such as the double or triple top (bottom) and
“head and shoulders” formations are considered highly reliable reversal patterns and
can be invaluable in giving advance warning of an impending trend reversal. Still
other patterns, such as right-angled and symmetrical triangles (sometimes called coils),
can be either continuation or reversal formations and thus serve as a valuable caution
flag for the investor. Besides their usefulness as a barometer of future trend direction,
chart patterns also serve a highly useful role in projecting the extent of an ensuing
price move. While beyond the scope of this chapter, a thorough understanding of
chart pattern recognition cannot be overemphasized as a basic requirement for the se-
rious technical analyst. ‘
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MOVING AVERAGES
Another of the early price based indicators is the moving average. The purpose of mov-
ing averages is to smooth out the fluctuations of incremental price movement, and
provide the technician with a sort of moving trend. Although there are a number of
different kinds of moving averages, the most common are the simple, weighted, and ex-
ponential moving averages. A simple moving average is nothing more than a summa-
tion of a number of periods of data, divided by the number of periods. Each time a
new increment of data is added, the first or initial increment of data is dropped. Thus
the moving average “moves” or changes along with the price data it is averaging
Weighted moving averages are similar in concept to simple moving averages ex-
cept that additional weight is given to the more recent data. Exponential moving av-
erages are similar in construction and give similar results to weighted moving
averages, but are far more simple (and faster) to calculate. Thus they are frequently the
moving average of choice in technical analysis. With the advent of the personal com-
puter, however, virtually any form of moving average, including advanced and cen-
tered moving averages, can be calculated in a flash with the touch of a button. But

because they are used extensively in most technical indicators, a thorough under-
standing of the various types of moving averages is essential before proceeding further.

TECHNICAL INDICATORS

Due in large part to the power and broad accessibility of the personal computer, tech-
nical analysis has taken a quantum leap from the early study of chart patterns and
moving averages to a formidable array of technical indicators and trading systems. For
the most part, these indicators fall into four major categories: sentiment indicators,
monetary indicators, market structure indicators, and ozher indicators. '

Sentiment Indicators

Based primarily on crowd psychology, sentiment indicators measure the buy
and sell expectations of the various market participants. Unlike most other indicators,
though, their interpretation is contrary in nature. For example, according to the well
known Advisory Sentiment Index, the more investment advisors that are bullish, the
more likely it is that they are already fully invested, and therefore there is less new
money available to drive the market higher. Without liquidity to drive prices higher,
the most likely course for stocks is down as those already fully invested begin taking
profits. Therefore, the more bullish investment advisors are as a group, the more bear-
ish the outlook for stocks.

As the popularity of sentiment indicators has taken hold, it has become more
and more difficult to know whether the emotions being measured are the actual opin-
ions of those surveyed or the opposite of their true feelings, based on contrary opinion.
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For example, if you polled a room full of informed investors as to their opinion on the
direction of the market, they might all feel that it would advance. But if the investors
all knew that the others also thought it would advance, they might then reverse their
stance based on contrary opinion. Because of the “double negative” potential of senti-
ment indicators, some feel they have lost much of their usefulness. Following are sev-
eral of the more popular sentiment indicators in use today: '

Adpvisor’s Sentiment Index Member’s Short Ratio
Confidence Index Odd Lot Balance Index
Gross Trinity Index Odd Lot Short Ratio
Insider’s Buy / Sell Ratio Public Short Ratio
Installment Debt Indicator ' Put / Call Ratio

Large Block Ratio Put / Call Open Interest
Margin Debt Short Interest Ratio
Margin Requirements Specialist / Public Ratio
Monetary Indicators

Monetary, or flow-of-funds, indicators seek to measure the capacity of various
market participants to buy or sell stocks. The greater the availability of capital to fuel
a market advance, the more likely prices are to rise. On the other hand, the lower the
amount of cash available (e.g., by institutional investors), the less likely stocks are to
advance. In fact, since mutual fund managers may ultimately have to sell stocks in
their portfolios to raise cash for redemptions, low cash reserves can actually represent
potential for lower prices.

Like sentiment indicators, flow-of-funds indicators also suffer from a major dis-
advantage. Although they are effective in measuring the capacity of market partici-
pants, they fail to measure the intention of the participants to put those reserves to
work. For example, if mutual fund cash levels are low, it may represent a potential neg-
ative for the market for the reason previously cited. However, it may also represent a
potential positive for the market since a higher proportion of their reserves have been
put to work buying stocks. Conversely, a high institutional cash position may be a pos-
itive since it represents a pool of liquidity to fuel a market advance, or it could mean
that the managers are negative on the market overall, and are therefore selling stocks.
In addition, the reporting of monetary data is usually somewhar delayed making it of
little use in the timing of investment decisions. Both sentiment and monetary indica-
tors can serve a useful purpose, though, both as a backdrop to the overall market psy-
chology and as confirming indicators. Examples of monetary indicators include:

Fed—Discount Ratio Spread Index Mutual Fund Net Purchases Index
Money Supply (M1, M2, M3) Net Free Reserves ‘
Mutual Fund Cash / Assets Ratio Ninety-Day T-Bill versus Discount Rate
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Fed—Prime Rate Spread Index
Short Interest Ratio
Yield Curve Two Tumbles and a Jump

Zweig Fed Indicator
Three Steps and a Stumble

Market Structure

The most valuable technical indicators are those that deal with the actual struc-
ture or characteristics of the market itself. Whereas early technical indicators (such as
chart pattern analysis and moving averages) dealt primarily with price action, modern
market structure indicators can be divided into four major camps:

Price. The level of enthusiasm.
Time. The duration of the move.
Volume. The degree of interest or conviction.

=

Breadth. The extent of participation.

When used in combination, these indicators represent the most powerful of all
tools in the analyst’s arsenal. However, without a thorough understanding of their
construction and application, these tools not only can prove meaningless, but also can
be counterproductive. The balance of the chapter, therefore, will focus on the con-
struction and application of several of the more popular of these indicators. Although
the list is almost limitless, following are a few of the better known price, time, volume,
and breadth indicators in use today:

Market Structure Indicators

Price, Volume, and Time Directional Movement

Accumulation/Distribution Index Double Momentum Oscillator

Accumulation Swing Index Dow Theory

Average True Range Ease of Movement
Bollinger Bands Force Index

Bollinger %B Haurlan Index
Bolton-Tremblay Indicator Herrick PaYOff Index
Bull and Bear Power High Low Logic Index

Chaiken Money Flow
Chaiken Oscillator
Commodity Channel Index
Cumulative Volume Index
Daily Volume

Demand Index

Intraday Intensity Index
Linear Regression Analysis
Linear Trend Indicator
Mixed Momentum Index
Money Flow Index

Morris Volume RSI
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Moving Averages

Moving Average Convergence-Diver-
gence

Negative Volume Index
On-Balance Volume
Parabolic SAR

Percentage Bands

Positive Volume Index

Price Momentum

Price Phase Indicator

Price Volume Trend

Split Volume Moving Average
Standard Deviation
Stochastics (%K, %D)

Swing Index

Relative Strength Index
TRIX

Up / Down Volume Oscillator
Ultimate Oscillator

Volatility Index (Chaiken)

Other Indicators

CHAPTER 2

Volatility Index (Wilder)

Volume Accumulation Percentage
Volume Oscillator

William %R

Zig Zag

Breadth

Absolute Breadth
Advance-Decline Line

Advance Decline Oscillator
Breadth Thrust Indicator
High-Low Differential
Market Facilitation Index
McClellan Oscillator
McClellan Summation Index
Moving Balance Indicator
Open TRIN

STIX

Traders Index (TRIN)

Over the years, many other indicators have come along that have less to do wigh
sentiment, monetary policy or market structure, and more to do with cycles, fads, or
chance. Some of them, such as the seasonal indicators, appear to be grounded in logic
and can at least be tied somewhat to the economic and/or business cycle. Others seem
to be purely fad and seem designed more to profit their promoter than the technicians
who use them. Still, those who follow these indicators swear by them, and profess to
profit by their signals. The bottom line, though, is that if you do not fully understand
the indicator and can explain why it produces the results it does, better leave it alone.
Tuition in the school of technical analysis can be expensive! Following are some of

these indicators:

Days of the Month

Days of the Week

First Five Days in January
January Barometer
Pre-Holiday Periods

Presidential Election Cycle
Celestial/Astrological
Super Bowl

Women’s Skirt Hems

~
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INDICATOR CONSTRUCTION

Most technical indicators fall into a group called momentum indicators in that they at-
tempt to measure the velocity of directional movement in whatever is being evaluated.
One reason momentum indicators are so popular is that, unlike price-based indicators,
which typically generate buy and sell signals after-the-fact, momentum indicators actu-
ally give an indication of a change in trend direction before the actual change in price
itself. To better understand this concept, consider a simple momentum oscillator of
today’s price minus the price 10 days ago, or the / 0-day rate-of-change.

As Figure 2.2 illustrates, we begin on day 10 when the closing price is 48.50.
The price 9 days prior (on day 1) was 50.75. So when we subtract today’s price
(48.50) from the price 9 days ago (50.75) it results in a value of =2.25, which is plot-
ted below the zero line. By following this simple procedure each following day, we de-
velop a momentum curve that we then plot directly above or below the price curve for
the same time period. As the price moves down by the same increment each day, the
curve becomes a straight horizontal line between days 10 and 14. Then on day 15 the
price turns up by 25 points while the momentum plot turns up by 50 points. Thus
price momentum is accelerating twice as fast as is the price. The momentum curve
continues this rate of change until day 23 when the change becomes constant once
again, even though price continues to advance at the same rate.

On day 28 price begins to level out at 50.75, yet the momentum curve begins to

drop. Should price continue to move horizontally, the momentum curve will continue
to fall until the 38th day (10 days later) at which time both the momentum curve and

FIGURE 2.2 PRICE VERSUS MOMENTUM. BOTTOM HALF SHOWS EXAMPLE PRICE
ACTION AND TOP HALF SHOWS THE 10-DAY RATE OF CHANGE.
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price will be moving horizontally. When plotted in this manner, momentum always
changes direction in advance of price. That is because the momentum curve is reflect-
ing the rate of change, or velocity, of price movement.

Momentum indicators can be constructed to be either oscillator based or thresh-
old based. The momentum curve in an oscillator-based indicator revolves (or oscil-
lates) above and below a zero line. Buy signals are generated when the oscillator curve
reaches an extremely low (oversold) level and turns up. Sell signals are generated when
the oscillator curve reaches an extremely high (overbought) level and turns down.

How high is high and how low is low depends upon what is being measured as
well as the number of periods in the calculation. As with all technical analysis, inter-
pretation is an art form and requires a substantial amount of experience in order to get
a “feel” for each indicator’s individual behavior.

Threshold-based momentum indicators are constructed so that the momentum
curve travels between an absolute scale of 0 and 100. When the momentum curve trav-
els to the high end of the range, the issue is considered overbought. Conversely, when
the curve travels toward the low end of the range, the issue is considered oversold. Buy
and sell signals are generated when the issue reaches an extreme, changes direction, and
penetrates a predetermined threshold. Here again, sensitivity of the indicator is deter-
mined by what is being measured as well by the time parameter selected.

WEIGHT OF THE EVIDENCE

As mentioned, to build an effective timing system, it is not enough just to know about
the existence of technical indicators, one should thoroughly understand how they are
constructed and what they measure. One of the biggest traps most aspiring technicians
fall into is following several indicators with different names, but that all measure the
same thing (e.g., volatility, cyclicality). That is like posing the same question to several
people of different languages. Although their responses may sound different, they are
still basically answering the same (single) question. And whether you receive 5 or 50
responses to the question, it still only addresses one part of the equation.

A better approach would be to follow a handful of indicarors that are very well
understood, reliable, and selected to measure different aspects of market behavior.
This way the technician can evaluate the “weight of the evidence” from a number of
perspectives before making an investment decision. The following are several popular
indicators that, when combined, can provide a meaningful assessment of an issue’s
underlying strength.

Bollinger Bands (BB)

One aspect of a stock’s behavior that the technician will want to know is the
issue’s current volatility compared with its volatility over the past x number of days.
To measure such volatility-based price action John Bollinger of Bollinger Capital
Management developed a technical indicator called Bollinger Bands (sce Figure 2.3).
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FIGURE 2.3 PRICE CHART WITH BOLLINGER BANDS ABOVE AND BELOW PRICE.
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Bollinger Bands are trading bands based on the volatility of prices. However, they dif-
fer from ordinary trading bands in that they are based on a standard deviation above
and below a simple moving average as opposed to a fixed percentage. As a result, the
spacing of the bands is determined by the volatility over the past x number of periods
Yusually days). Thus, the greater the volatility the broader the Bands, and the lower
the volatility the narrower the Bands. Normally, Bollinger Bands are constructed
using 2.0 standard deviations above and below a 20-day simple moving average.
Bollinger set forth the following rules for interpreting Bollinger Bands:

« Sharp moves in the market tend to occur after the Bands tighten, and the closer
to the average the better. Since reduced volatility denotes a period of consolida-
tion, the first increase in volatility after a consolidation tends to mark the start
of the next move.

« When prices move outside the Bands (either upward or downward), it signals a
continuation of the move until prices move back inside the Bands.

e Moves starting at one Band tend to move to the opposite Band before reversing,

* Rallies and reactions that temporarily take prices outside the Bands usually rep-
resent exhaustion and are associated with trend reversals.

The parameters for Bollinger Bands are the number of periods used in the simple
moving average and the standard deviations that define the upper and lower Bands. The
greater the number of periods in the moving average, the less reactive the Bands. Con-
versely, the fewer the number of periods in the moving average, the more reactive the
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Bands. Note in Figure 2.3 how price tends to reverse direction after reaching either
the upper or lower Band.

Volume Accumulation/Distribufion (V-A/D)

It is generally accepted in technical analysis that volume leads price. When a
stock breaks out of a consolidation pattern on increasing volume, for example, it is
considered a valid breakout and the expectation is that price will move higher. How-
ever, if a breakout is followed by lethargic volume, it is considered suspect. Therefore,
an issue’s current volume relative to its recent volume can be highly useful not only in
assessing the viability of an issue’s current trend, but also the likelihood of a change in
price direction.

One indicator that can prove helpful in depicting the price-volume relationship
is called Volume Accumulation/Distribution. Developed by Marc Chaikin and based
on earlier work by Larry Williams, the indicaror is calculated by adding (or subtract-
ing) a percentage of the period’s volume to a cumulative total. The percentage is de-
termined by the relationship among the day’s high, low, and close. When the close is
nearer the high, a larger percentage of volume is added, and when the close is nearer
the low, a larger percentage of the volume is subtracted. A close exactly at the midpoint
of the day’s range would cause the indicator to be unchanged (see Figure 2.4).

Because it is a summation indicator, the actual values will depend on the number
of periods under consideration. However, the actual value is of little importance; it is
the direction of the indicator line that matters. If the line is pointing up, the stock is
considered to be under accumulation, and the steeper the line the greater the buying

FIGURE 2.4 VOLUME BARS AND THE VOLUME ACCUMULATION LINE.
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pressure. If it is pointing down, it is considered to be under distribution, and the
steeper the slope the greater the selling pressure. A buy signal is generated when the in-
dicator line turns from down to up, and a sell signal is just the opposite. Also, diver-
gences from price direction and/or nonconfirmations of new highs or lows can be a
significant early warning of an impending change in price trend. The only variable pa-
rameter in the calculation of Volume Accumulation/Distribution is the number of
periods under consideration.

Commodity Channel Index (CCI)

Many technicians believe that markets (e.g., stocks, funds, commodities) move
in waves or recognizable patterns over time. And whether attributable to naturally oc-
curring events (the normal business cycle, presidential election campaigns, the plant-
ing/harvesting sequence of certain commodity crops, etc.) or a more cosmic
phenomenon (the alignment of the earth and stars or gravitational forces), markets do
appear to have some cyclical appearance. Notice, for example, Figure 2.5 shows the
recurring cycle peaks in the following weekly chart of the S&P 500 Index from 1970
to 1995.

The technician’s task, then, is to determine the extent to which an issue is ex-
hibiting cyclical behavior, and to take advantage of those cycles that are the most reli-
able or tradable. One indicator that was designed to do just that is the Commodity
Channel Index, published by Don Lambert in 1980. The CCI evaluates how the cur-

rent typical price deviates from the mean typical price to determine when issues are

FIGURE 2.5 PRICE CYCLICALITY. THE S&P 500 HAS VISIBLE PRICE
CYCLES WHOSE PEAKS ARE MARKED BY ARROWS.
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near the tops or bottoms of their cycles. It differs from other cyclical indicators,
though, in that its calculation is based on a mean deviation rather than a standard de-
viation. Although originally developed for use with commodities (thus its name), the
Commodity Channel Index may be used equally well with stocks, funds, indexes, and
so on (see Figure 2.6).

The CCl is designed to oscillate in a range of between +100 and —100, which
captures 70 percent to 80 percent of random price fluctuations, and within which the
issue is considered to be exhibiting normal price cyclically. When it moves outside this
range, it signals that price may have begun trending. Trading rules as originally ad-
vanced by Lambert were:

* Buy long when the indicator breaks above +100, and sell long when it breaks
back below +100.

* Sell short when the indicator falls below —100 and cover short when it breaks
back above —100.

This approach however, is very short term_and tends to leave the trader on the
sidelines most of the time. A better approach may be to buy long (cover shorts) when
the CCI breaks above —100 moving up, and selling long (enter shorts) when the CCI
breaks below +100 moving down. The CCI has one variable parameter, which is the
number of periods over which the calculation is made.

FIGURE 2.6 COMMODITY CHANNEL INDEX. AN EXAMPLE OF THE CCI LINE.

Commodity Channel Index
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Relative Strength Index (RSI)

Developed in 1978 by J. Welles Wilder, the Relative Strength Index is one of the
most popular and reliable indicators in the technician’s arsenal. Often confused with
“relative strength” (which is merely a ratio of the price of an issue divided by an index
of the overall market), the RSI is an oscillator that measures the relative internal
strength of an issue’s average upward price movement against its average downward
price movement over a selected time frame (see Figure 2.7). It is computed on a scale
of 0 to 100, with a value over 70 representing an overbought situation and a value
under 30 representing an oversold situation. (Based on my experience, however, 70
and 30 should not be taken as absolutes, but rather as areas or zones near which an
overbought/oversold condition might occur.)

Wilder also recommends looking for divergences between the oscillator and price
action, as well as failure swings at or near the 70/30 overbought/oversold levels, and
chart formations in the indicator itself, as additional signs of a potential price reversal.
Although the RSI can be calculated over virtually any time span, Wilder recommends
a 14-day period. The shorter the time span, the more sensitive (and volatile) the oscil-
lator. The longer the time span, the slower and more stable the oscillator.

Moving Average Convergence-Divergence (MACD)

Another helpful piece of information for the technical analyst is the degree of an
issue’s price/trend deviation. Price/trend deviation is determined by dividing the price
itself by a moving average of the price. Since the moving average represents the trend

‘ FIGURE 2.7 RELATIVE STRENGTH INDEX. AN EXAMPLE OF THE RSI LINE.
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of the issue, the resulting calculation reflects just how slow or fast price is rising or
falling in relation to its trend.

A popular and useful indicator of trend deviation is called the Moving Average
Convergence-Divergence Index. Developed by Gerald Appel in 1979, MACD is
nothing more than an oscillator constructed from the difference berween two expo-
nential moving averages, one of shorter-term duration and the other of longer-term
duration. While any time period may be used, Appel recommends a 12-period expo-
nential moving average for the shorter term and a 26-period exponential moving av-
erage for the longer term. The indicator gets its name from the fact that the
shorter-term moving average is constantly converging toward, or diverging from,
the longer-term moving average.

The difference between the two moving averages, called the MACD or differen-
tial line, is plotted as an oscillator curve. A 9-period exponential moving average of the
differential line, called the signal line, is then plotted beside the differential line. Buy
signals are generated when the differential line is negative and then crosses from below
to above the signal line. Conversely, sell signals are generated when the differential line
is positive and then crosses from above to below the signal line (see Figure 2.8).

Because the indicator is constructed of moving averages, it serves to smooth out
the data in highly volatile issues. (Noze. At first glance, it may appear to novice tech-
nicians that the two lines on the MACD plot represent the short-term and longer-
term exponential averages. Actually, the difference between the two moving averages

FIGURE 2.8 MOVING AVERAGE CONVERGENCE-DIVERGENCE.
AN EXAMPLE OF THE MACD LINE.

Moving Average Convergence-Divergence

- 1.75
+ 1.50
't 1.25
- 1.00
F 0.75
- 0.50
L 0.25
- 0.00
--0.25
- -0.50
F-0.75
F-1.00
--1.25
-1.50
4 M85 B8 M52229%6 H320 27 B W07 e T M47178% 282672 15 Me '3
May Jun Yul Aug Sep "Det Nov




Popular Trading Indicators 27

is a single curve [usually plotted as a solid line], and the other curve [usually plotted
as a dashed line] is a 9-period exponential moving average of the first.)

Stochastics (STOC)

To complete the technical assessment of an issue, it is useful to know where the
issue is currently trading relative to its price range over the past x number of periods.
This is important because of the tendency for prices to close near the upper end of
their trading range during an advance, and near the lower end of their trading range
during a decline. Once the advance nears its end, prices begin closing farther and far-
ther away from the high end of its trading range. During declines, the opposite is true.
Prices tend to bottom out and then begin trading farther away from the low end of
their trading range as the trend reverses direction. The stochastics oscillator, devel-
oped by George Lane, is a momentum oscillator designed to give the analyst a quan-
titative measurement of “position in range.”

Although the term stochastic as used by Lane actually has no relation to the true
definition of the word—*a naturally occurring random process”—its usage as applied
in technical analysis refers to the term “stochastic equation.” The indicator attempts
to define the points in a rising or falling trend at which prices tend to cluster around
. the highs or lows for the period under consideration since this is the point at which
trend reversals are signaled. The indicator consists of a family of oscillator curves,
known as %K, Slow %D, and Fast %D, which are plotted and interpreted in 2 man-
ner similar to the RSL.

The first curve, %K, represents the position of the close relative to the issue’s
range over the preceding x number of periods and is therefore the most important.
Fast %D is merely a smoothing, usually a 3-period simple moving average, of %K.
Slow %D is typically a 3-period moving average of Fast %D, but all the curves can be
changed to suit the issue and time frame under consideration.

According to Lane, oversold conditions exist below 20 and overbought condi-
tions exist above 80. Buy signals are generated when both %K and Slow %D are
below 20 and turn up, with %K breaking above %D. Sell signals are generated when
both %K and Slow %D are above 80 and turn down, with %K breaking below Slow
%D. Signals may also be generated by price divergence. The only variable parameters
with stochastics are the number of periods in the trading range, and the number of
periods used in the smoothing of Slow %D and Fast %D (see Figure 2.9).

STRENGTH IN NUMBERS

As mentioned before, indicator interpretation is an ar¢ form requiring a great deal of
skill and experience on the part of the technician. While each of the preceding indica-
tors is considered a “standard” in its own right, no one indicator should ever be de-
pended on exclusively, for there is no Holy Grail in technical analysis. Rather, each
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FIGURE 2.9 STOCHASTICS. AN EXAMPLE OF A STOCHASTICS LINE.
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FIGURE 2.10 INDICATOR CONFIRMATIONS. A COMPOSITE OF VARIOUS
INDICATORS ON THE SAME PRICE TIME SERIES.
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should be seen as solving only one piece of the puzzle. Their true value can be realized
only when used in concert with other (dissimilar) indicators to provide an overall
composite picture of an issue’s underlying trend strength and direction.

The more evidence there is to support the indicators’ confirmation of one an-
other, the more valid the conclusion—and the higher the probability of profit. For ex-
ample, Figure 2.10 shows how powerful the ensuing price move was when the buy (B)
and sell (S) signals of each indicator (volatility, accumulation/distribution, cyclicality,
internal strength, trend deviation and position in range) confirmed each other.

A WORD OF CAUTION

When momentum oscillators move rapidly from oversold to overbought levels and
vice versa, or when the oscillator curve reaches an extreme high/low reading, it may
seem that it is exceptionally strong evidence of an impending change in price direc-
tion. In actuality, moves of extraordinary proportions in momentum oscillators,
either in duration or magnitude, are usually an indication of exceptional price
strength and strong evidence in favor of a continuation in trend direction. In these in-
stances, it is wise to ignore the signals generated by these oscillators and rely instead
on trend-based indicators.

Some indicators, like momentum oscillators, are only effective in trading mar-
kets, and can be counter productive (and quite expensive) in trending markets. Other
indicators, like those based on moving averages, are primarily effective in trending
markets and can be counterproductive in trading markets. The secret to success with
technical analysis, then, lies in the art of knowing the kind of market you are in and,
therefore, upon which indicators to rely.



CHAPTER 3

Combining Trend Analysis with
Indicator Readings

DAVID VOMUND

Which technical indicator is the most effective? This frequently asked question is dif-
ficult to answer because most indicators work well only in a particular market envi-
ronment. Most indicators can be classified into two categories defined by the market
environment (trending or trading) in which the indicators are effective.

In strong trending markets, some indicators work very well while others fail to
give good results. In consolidating or trading markets, those indicators that failed dur-
ing trending market environments often work best. Before analyzing a security with a
set of indicators, it is essential to determine the trend of the security and then apply
the appropriate indicators in the analysis.

DETERMINING THE TREND

There are several methods to help determine whether a security is in a trending or
nontrending (trading) environment. The ADX indicaror, developed by Welles
Wilder, is designed to flag trending securities. Those securities with an increasing
ADX indicator, especially when the indicator is above 30, are in a trending environ-
ment while those with a decreasing ADX are in a trading environment. This indicator
is generally only helpful to short-term traders.

My preferred method of determining whether a security is in a trending or a
trading environment is to simply look at a chart of the security along with its 28-day
moving average. When price rarely crosses the moving average, the security is in a
trending environment. However, if price constantly crosses the moving average, the
security is in a trading environment.

Nike (NKE) is an example of a strong trending stock. The top half of Figure 3.1
shows Nike along with its 28-day moving average. Notice that Nike never fell below
its 28-day moving average from March until June. The moving average acted as sup-
port as the stock moved higher.

30
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FIGURE 3.1 TRENDING AND TRADING STOCK. NIKE IS IN AN UPTREND AS
IT SELDOM CROSSES BELOW ITS MOVING AVERAGE. LOUISIANA PACIFIC IS
IN A TRADING ENVIRONMENT AS ITS MOVING AVERAGE IS OFTEN CROSSED.

[= ) NKE 06/10/96 (3-90) 1<
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Louisiana Pacific Corp {Daily)

Source: AIQ's TradingExpert. Used by permission.

The lower half of Figure 3.1 displays a nontrending security, Louisiana Pacific
(LPX). This security would be a poor choice for a buy-and-hold type of investment
since its price is almost at the same level in June as it was in January. As it moved side-
ways, the 28-day moving average was crossed on several occasions. During this pe-
riod, the 28-day moving average failed to act as support or resistance for LPX.

CLASSIFYING INDICATORS

With the trend of a security determined, we can now classify indicators into two cat-
egories: those that work best in trending markets and those that work best in trad-
ing markets. Table 3.1 shows some well-known indicarors classified into these two
categories.

Generally, indicators that work well in nontrending market environments are
those that give overbought/oversold readings. The theory is that when a security rises
too far too fast it becomes “overbought” and therefore retreats. The opposite is true for
oversold conditions. These indicators work well in nontrending environments because
an overbought reading is registered whenever the security rallies to the upper end of its
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TABLE 3.1 INDICATOR CLASSIFICATION

Trending Non-Trending
McClellan oscillator RSI
Directional movement index Stochastic

MACD
Moving average crossover
Positive volume index

SK-SD

trading range. Conversely, the security becomes oversold when it nears the lower end
of its trading range.

Indicators that work well in trending environments are generally those that tend
to remain positive as long as the security continues to tise or those that remain nega-
tive as long as the security decreases. Moving averages are 2 common element in many
of these indicators.

Note: Some indicators, such as On Balance Volume and Money Flow, are not
listed since they do not give strict buy and sell signals.

NONTRENDING INDICATORS

To demonstrate the effectiveness of a nontrending indicator, we will again examine
Louisiana Pacific (LPX). Figure 3.2 shows LPX charted with its 21-day stochastic, an
indicator that works well for nontrending securities. A stochastic buy signal is regis-
tered when the indicator moves out of oversold territory by rising above the lower
horizontal line (corresponding to a value of 20). A sell is registered when the indicator
falls below the upper horizontal line (corresponding to a value of 80). We have drawn
arrows on the LPX price chart that correspond to the buy and sell signals generated by
the Stochastic indicator.

Notice that the stock tends to fluctuate between $23 and $27. When the stock
falls to the lower end of this range, a stochastic buy signal is often registered. A corre-
sponding sell is registered when the security rises to the upper end of its range. A list-
ing of the actual signals registered in Figure 3.2 is found in Table 3.2. Each trade
based on these signals is profitable. For a nontrending security, the stochastic can be
very effective.

However, the stochastic indicator loses its effectiveness when a security is in a
strong trend. An example of this is shown in Figure 3.3, which displays Nike (NKE)
along with its stochastic indicator. The indicator gave a good buy signal in late Febru-
ary but proceeded to give a series of sell signals even as the security moved higher. The
stochastic will almost always have you exit from strong performing securities too early.
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FIGURE 3.2 A NONTRENDING STOCK WITH A NONTRENDING TYPE INDICATOR.
THE INDICATOR GIVES ACCURATE BUY AND SELL SIGNALS.
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Source: AIQ’s TradingExpert. Used by permission.

TRENDING INDICATORS

Now we will examine the effectiveness of an indicator that works well in trending
market environments. In Figure 3.4, Nike is charted along with its Directional Move-
ment Index (DMI). Using the DML, a buy is registered when the indicator moves
above zero and a sell is registered when it falls below zero. On the Nike price chart, ar-
rows correspond to the DMI buy and sell signals. In almost every month shown on
this chart, the DMI remained positive. Other than two short-lived sell signals, the

TABLE 3.2 STOCHASTIC SIGNALS FOR LOUISIANA PACIFIC

Buy Date Buy Price Sell Date Sell Price Percent Change
9/28/95 23.250 10/19/95 24.250 4.30
11/15/95 23.375 12/5/95 26.000 11.23
12/19/95 23.750 1/31/96 25.500 7.37
3/4/96 24.375 3/19/96 24.875 2.05

4/3/96 24.250 517196 25.875 6.70
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FIGURE 3.3 A TRENDING STOCK WITH A NONTRENDING INDICATOR. THE INDICATOR
GIVES SEVERAL BAD SIGNALS AGAINST THE DIRECTION OF THE TREND.
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FIGURE 3.4 A TRENDING STOCK WITH A TRENDING INDICATOR. THE INDICATOR
1S BULLISH FOR THE MAJORITY OF THE ADVANCE.
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TABLE 3.3 DMI SIGNALS FOR NIKE INC.

Buy Date Buy Price Sell Date Sell Price Percent Change
12/1/95 58.500 2/14/96 67.000 14.53
3/5/96 69.500 419196 81.000 16.547
4/10/96 82.375 6/19/96 100.375 21.851

indicator kept us in the security as the security moved higher. The actual signals regis-
tered are listed in Table 3.3.

The DMI worked well for this trending security, but loses its effectiveness for
nontrending securities. Figure 3.5 is a chart of Louisiana Pacific (LPX) along with its
DMIL. Looking at the arrows, we see many signals were registered but the majority of
them turned out to be whipsaws. The actual signals registered in this example are
listed in Table 3.4. The majority of the signals were unprofitable.

FIGURE 3.5 A TRADING STOCK WITH A TRENDING INDICATOR. THE INDICATOR
FREQUENTLY GIVES WHIPSAW SIGNALS.
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TABLE 3.4 DMI SIGNALS FOR LOUISIANA PACIFIC

Buy Date Buy Price Sell Date Sell Price Percent Change
10/16/95 24.625 10/23/95 23.500 —4.569
10/24/95 24.375 11/15/95 23.375 -4.103
11/20/95 23.125 12/12/95 24.500 5.946
12/26/95 24.500 12/28/95 24.250 -1.020
1/2/96 25.250 1/10/96 23.875 —5.446
1/19/96 24.375 2/15/96 24.500 0.513
2/22/96 24.625 2127196 24.000 -2.538
3/4/96 24.375 .3/21/96 24.250 -0.513
3/29/96 24.375 412196 23.750 -2.564
4/16/96 24.375 4/17196 23.750 —-2.564
4/25/96 24.000 5/20/96 25.500 6.250

TRENDING SECURITY, NONTRENDING INDICATOR

When an indicator that works well in a nontrending market is applied to a trending
security, it tends to give bad signals against the trend. Does this mean the indicator
should be ignored? Not so fast. By making adjustments to an indicator’s interpreta-
tion, we can effectively apply a nontrending indicator to a trending security.

The first adjustment is to simply ignore all signals against the trend of the secu-
rity. These indicators give frequent sell signals during a strong advance. These signals
should be ignored. This does not mean you should not have an exit system in place. It
means that the exit system should not involve the use of nontrending indicators.

The second adjustment is to change the requirements for buy or sell signals so
that the indicator gives signals in the direction of the overall trend. Using defaulted
values (values recommended by the developer), a stochastic or Relative Strength Index
(RSI) rarely gives a buy signal for a strongly advancing security. As a result, the over-
sold levels should be adjusted upward so the indicator will give buy signals. Instead of
the normal default value of 20 for the stochastic, the oversold level should be raised to
50 for a strongly advancing security. Then a stochastic buy is registered anytime the
indicator falls below and then rises above a value of 50.

An example is found in Figure 3.6, which displays the Dow Jones Industrial Av-
erage for 1995’ strongly advancing market. We know the market is in a strong up-
trend because its 28-day moving average is not broken. Using the default buy and sell
values for the stochastic, the indicator failed to give a single buy signal in 1995 but
gave sell signals almost every week of the year. Not very effective.

By making our adjustments, we identify the strong trend and therefore ignore
the sell signals from all nontrending indicators. By raising the oversold level of the sto-
chastic, buy signals are registered when the indicator falls below and rises above 50,
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FIGURE 3.6 A TRENDING MARKET WITH A NONTRENDING INDICATOR.
BY USING 50 AS A BUY LEVEL, THE STOCHASTIC GIVES ACCURATE
SIGNALS IN THE DIRECTION OF THE TREND.
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which happened in early March, twice in May, and again in July (see arrows on the
price chart in Figure 3.6).

NONTRENDING SECURITY—IMPROVING THE ODDS

Almost every security is in a trend, but sometimes it is necessary to look at more data
to find what the trend is. Plotting only the last few months may show that no trend is
in place while a two-year chart may reveal that the security is in a definite uptrend. A
good example of this is Mirage Resorts at the end of 1995. Figure 3.7 shows a chart of
Mirage Resorts (MIR) using daily data. We see a nontrending security as the stock
crosses its 28-day moving average often.

By plotting the same stock using weekly data, we get a different picture (Figure
3.8). The stock began a strong rally in early 1995 as it rarely crossed below its 28-week
moving average. Whereas the daily chart shows a stock in a trading range, its weekly
chart reveals an uptrending stock that is currently undergoing temporary consolidation.

Once the long-term trend is determined, we can improve our odds by trading only
in the direction of the long-term trend. On the daily chart, the stock is consolidating so



FIGURE 3.7 A NONTRENDING STOCK AS IT FREQUENTLY CROSSES ITS
28 DAY MOVING AVERAGE OFTEN.
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FIGURE 3.8 DETERMINING THE TREND. USING WEEKLY DATA, WE SEE
MIRAGE RESORT IS IN AN OVERALL UPTREND.
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the stochastic or an RSI indicator is appropriate. Since the overall trend is up, we can
improve the accuracy of the signals by acting only on the buy signals.

Performing the same type of analysis on MIR’s weekly chart also shows that we
should be concentrating on the long side. Using weekly data (Figure 3.8), we see the
stock is trending higher over the long term. For an uptrending stock, we know to ig-
nore sell signals from indicators that work best in trading markets. However, by mak-
ing adjustments to the oversold levels of these indicators, we see that MIRs stochastic
gave two oversold buy signals in the fourth quarter of 1995 as its value fell below and
then rose above the 50 level.

CONCLUSION
Indicators can be classified into two categories: those that work in trending markets
and those that work in nontrending markets. Unless adjustments are made to an in-
dicator’s interpretation, you can get into trouble when you apply the wrong type of
indicator in a given market environment.

An indicator that works well in a trading market will constantly give signals op-
posite the trend for a strong trending security. When a security is in a nice uptrend,
ignore overbought sell signals. Conversely, if you apply an indicator that works well in
trending situations to a nontrending security, you will trade often but will end up sell-
ing at about the same level as the purchase price.

It is best to apply nontrending type indicators to securities that are in 2 trading
range and to apply trending type indicators to securities that are in a trend. When
using nontrending type indicators, it is always best to follow the signals that are in the
direction of the security’s long-term trend.



CHAPTER 4

Forecasting with

Mobility Oscillators

MEL WIDNER

The Mobility Oscillator, a technical indicator that measures how easily prices can
move, is useful for assessing developing market conditions and anticipating price
moves, even when conditions are relatively quiet.

CONGESTION AND MOBILITY

Does a market remember what it did previously? Each individual trader or investor in
that market certainly remembers. Does the ensemble of traders and investors that
make up a market have a collective memory? Can this be measured? Does this mem-
ory influence the future? Consider the following scenario and analysis, and judge for
yourself.

If a trader enters or exits the market at a particular level, then that level becomes
important to that trader, who will base future decisions on the entry or exit point. If
the trader has entered the market and the market moves in either direction by some
amount, the position may be closed for profit taking or as a stop loss. If the trader had
exited the market previously, then he or she may reenter for similar reasons. The
amount of the move and the time frame depend on the style and risk tolerance of the
trader.

While a single action is not so important, the accumulation of actions for all
traders in the market has significance. The composition of the market is varied. Some
investors or fund managers may use fundamental analysis to determine entry and exit
points based on assessed value. The fundamental levels are important as they can per-
sist and, once evident, can reoccur and be reused in the future. There is also a cadre of
traders and analysts who are watching the tape, trying to spot a trend, pattern, or an
extreme or overdone condition. Trends and reversals are usually important for this
group and they will jump on or off for a variety of reasons. These and other transac-
tions cannot be hidden and are reflected in the price or index value.

If the price remains in a narrow range for a period of time, for whatever reason,
then this price range becomes a region of congestion. There has been a balance of

40
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buyers and sellers, and over time, their numbers accumulate. If the market moves far
enough, then they may react creating a breakout. The losers will stop out and the win-
ners will ride the trend. Other trend followers will jump on, and the process will con-
tinue until a new support or resistance level is tested.

From another viewpoint, the number of available buyers and sellers influences
price changes. If initially there are about the same number of buyers and sellers and
the price goes up, some additional new sellers, stimulated by the higher price, enter
the market and the price is pushed back and equilibrates. Similarly if the price goes
down, some additional buyers enter pushing the price back. For these supply-and-
demand conditions, the reaction to a price move is stabilizing.

In some cases, the numbers of previously available buyers and sellers can be
greater than the number of new buyers and sellers that can be stimulated by a move. As
a result, the reaction to a price move is not always stabilizing. In fact, the opposite can
occur. For example, if a move begins in a price range of high congestion and moves to
a region of lesser congestion, then there can be fewer potential traders to counteract
the move and the move can continue. This is destabilizing. If the move begins in a re-
gion of low congestion toward a region of higher congestion, there can be more traders
to counteract and absorb the action. In this case, the reaction is overstabilizing.

Congestion may be viewed as a memory of the market that can influence future
price movement. If price is moving about within a region of low congestion, there are
few traders to counteract the moves and the price movement is considered mobile.
Further, when prices move foward lower congestion, the move is likely to continue
and the price is considered mobile. Conversely, when prices move either within high
congestion or toward a region of higher congestion, then price is considered immo-
bile. The ability or ease of a price to move is referred to as Mobility. That is not to say
that price of high mobility will move, but that it is easéer to do so.

External factors can change this scenario. Essentially anything that can cause sig-
nificant numbers of new traders, who are not active, to enter the market will change
the story. Changes in market conditions and departures from the previous history or
expectations will do so. Earnings and growth potential, or lack thereof, are long-term
drivers. News and unekpected events can lead to randomness or unpredictability.
Other markets can influence a particular market indirectly. Sometimes these are fac-
tored in price, sometimes not. Divergence sometimes occurs and can lead to correction
or equilibration.

Momentum is also an important factor. If a price move has sufficient inertia,
then stopping it may take more than a region of congestion, or a support or resistance
level. Not only are there traders sitting on the price level, there are those riding the
trend. Therefore, momentum should be captured in the analysis process. This is pos-
sible by developing a historical record of congestion and price movement.

The premise to be explored is that price history contains a memory of previous
events and that this will influence future events. So what is memory and how do you
measure it? The most straightforward approach is to consider memory as simply a
tally of that which has happened for some previous period. Pick a previous period
and analyze the price action. One means of doing so is to calculate how prices are
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distributed over the price range of that period. This distribution is called a Price Dis-
tribution Function (PDF). The PDF shows the amount of time that the price has
spent within subdivisions of its price range for some previous period. If the amount of
time spent is large, then there is congestion; and if the time spent is small, then there
is a lack of congestion. An example of a PDF is shown in Figure 4.1 as a bar graph.
High bars represent high congestion and low bars represent low congestion. The in-
verse relationship between congestion and mobility, as viewed by PDF analysis, is il-
lustrated in Figure 4.1.

Distribution functions related to price are not by any means new. For example,
the Black-Scholes model, a common tool for estimating the value of options and deriv-
atives, utilizes a distribution of price changes to determine volatility. The data is as-
sumed to fit a lognormal distribution, a standard distribution function form. Its
volatility is derived, assuming this particular form, for subsequent evaluation. The
analysis here is different. The PDF is a distribution over price, not price changes. It is
simply a numerical distribution function computed by sorting data into bins. The
shape is determined by the data history and can be virtually anything. There is no

FIGURE 4.1 CONGESTION AND MOBILITY. CONGESFION, AS MEASURED
BY A PRICE DISTRIBUTION FUNCTION (PDF), DEFINES MOBILITY. THE PDF IS
SIMPLY A TALLY OF PRICE ACTION FOR A RECENT PERIOD. WHEN CURRENT PRICE
IS IN A REGION OF LARGE CONGESTION (THE CENTER OF THE BULGE), THEN
MOBILITY IS SMALL AND MOVEMENT IS DIFFICULT. WHEN CURRENT PRICE
1S IN A REGION OF LOW CONGESTION (THE EXTREME LEFT OR RIGHT OF THE
BULGE), THEN MOBILITY IS LARGE AND MOVEMENT EASIER. PRICE MOVEMENT
FROM HIGH CONGESTION TO LOW CONGESTION 1S ALSO EASIER.

HIGHER HIGHER
MOBILITY LOWER MOBILITY MOBILITY
«—|—> «— —>
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attempt to fit a particular form. A bar graph representation of the PDF not only is use-
ful for interpretation, but also accurately reflects the method that was used to determine
the distribution. Each bar is defined for one interval or bin and the bar height is a meas-
ure of congestion within that bin.

Up to this point, we have considered a single time period and a single PDF for
that period. When a long history of data is analyzed, then each bar will have a look-
back period and PDF for each bar. This series of PDFs can be plotted bar by bar to view
the time dependence. This plot is a complicated 3-D surface. While rich with informa-
tion, is it not easy to interpret. There are too many trees and not enough forest. To have
a more practical tool, it is necessary to distill the PDF to a simpler, oscillator form that
represents the level of congestion as well as one that captures the momentum, direction,
and extreme conditions. And it must have a single numerical value for each bar so that
it can be used to make trading decisions. This oscillator has been constructed and is
called the Mobility Oscillator (MO). This oscillator and its smoothed companion, the
Slow Mobility Oscillator (MOS), provide insight into price behavior and have utility as
a forecasting tool.

In the discussion to follow, mobility analysis is described in detail, step by step.
The six steps are: '

Measuring congestion—DPrice Distribution Functions (PDF).
PDF examples and interpretation.

Reference points (support, resistance, and moving averages).
Mobility Oscillators.

Applications and interpretation of the Mobility Oscillators.

I o

Steps for assessing price mobility.

One final point. Besides providing a uscful trading tool, this chapter also pro-
vides an example of how an oscillator is constructed. To develop an oscillator from a
hypothesis, determine parameters that characterize the hypothesis, determine refer-
ence points for these parameters, and combine the parameters to produce the oscilla-
tor. Once accomplished, then test the method by back-testing and by adjusting
variables that make up the parameters. Sometimes refinement of the method is
needed. Keep the analysis as simple as possible and avoid curve fitting. This was the
process followed for developing the Mobility Oscillators.

MEASURING CONGESTION—PRICE DISTRIBUTION
FUNCTIONS (PDF)
The PDF is a distribution of price action for a fixed period of time. The computing
procedure is straightforward. Select a particular time. Tabulate the high, low, and

close data from that time over a look-back period of NV bars. The range of the PDF is
just the range of prices from the minimum low L, = Min(L, ) to the maximum high
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H__=Max(H_) over the look-back period from j = I to N bars. This is the same range
as 15 used for stochastics and may implicitly capture some of the same features.

Next divide the range into M equal intervals or bins separated by boundaries.
The range is bounded by the lowermost boundary L . and the uppermost boundary
H_,.The boundary values B; are

B=L, + " xH,. L
i

in)

fori=11t M+ I, where M = number of intervals.

The number of intervals M should be chosen no larger than necessary, but large
enough to delineate any important structure. The interval size should be smaller than
the smallest bar height by some factor, say two or so.

Figure 4.2 shows an example of a short S&P100 history (V= 14 bars) with the
price range divided into 10 intervals (M = 10). The interval boundaries are extended
through the data history.

FIGURE 4.2 PRICE DISTRIBUTION FUNCTION (PDF) CONSTRUCTED FROM 14 DAYS OF DATA.
THE PRICE RANGE FOR THE 14-DAY PERIOD IS DIVIDED INTO 10 INTERVALS AND THE PRICE
DURATION WITHIN EACH INTERVAL IS PROJECTED TO THE RIGHT. THE PDF IS A BAR GRAPH
TILTED ON ITS SIDE. THE BAR LENGTH IS PROPORTIONAL TO THE AMOUNT OF CONGESTION.
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Weightings and spreads for each bar are chosen as follows. Each bar, within the
look-back period, is equally weighted. It is also assumed that it is equally likely that
prices will occur anywhere between the low and high for that bar. In other words, the
price is uniformly distributed between the high and low of each bar. These choices
allow the contribution of each bar to be easily divided within each interval and tallied.
This is simple and minimizes the number of adjustable parameters. Some variations
on the assumptions have been tried by the author, but found to add little to the dis-
cussion presented here.

The next step is to calculate the fraction of time or frequency of occurrence of
the price within each of the intervals (the PDF values). One method for doing this
would be to go bar by bar, compute the fraction of the total bar that falls within each
interval, and then tally these fractions for each interval over all bars to ger the PDE
Although this is perfectly valid, it is not the most numerically efficient.

A more efficient method is to first compute a Cumulative Price Distribution
Function (CPDF) for the same intervals. The PDF is then the difference between ad-
jacent values of the CPDE. The CPDF values represent the fraction of all the price ac-
tion that is below the interval boundary values. Since we assumed that the price for
any bar j is uniformly distributed between the high and low values /;and L, then the
term 7, represents the fraction of the bar j that is below boundary B

Tx.j=1 foer.ZHj

T.=(B.—L)I(H-L) forH > B.>L.
i i i j iT Y

Tij=0 forL].>Bi

The CPDF, collects all the individual fractions 7, below boundary B, and normalizes
by the number of bars V. This gives the fraction of the price action during the look-
back period that is below boundary B;:

CPDF,= Sum(Tij) IN forj=1toN

Note that CPDF, = 0 as there is no price action below B, and that CPDF,,, = 1 as all
the price action is below B, .

Normally the terms 7, and the CPDF are only a means to an end (i.e., para-
metric variables) and are not viewed or printed, unless to familiarize the reader with
the process. By using Visual Basic macros to perform the calculations, all the interme-
diate steps can be done within the macro. It is not necessary to store these variables in
a worksheet. Should the reader choose to use standard spreadsheet methods for the
preceding calculations, however, it would be necessary to insert these terms in a
spreadsheet. This latter choice is possible, but very cumbersome, and I do not recom-

mend it based on my experience.
The PDF is given as

PDF, = CPDF,,, - CPDF, fori=110M
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The value of PDF, represents the fraction of the price action berween the boundaries
B,,, and B, The PDF, value is assigned at the interval center at BC, the central price,

where
BC = (B, +B,)/2 fori=1toM

The values of the PDE as defined, represent the fraction of the look-back pe-
riod that the price has spent in each respective interval. For this definition, the mag-
nitudes of the PDF values depend on the number of intervals M. To remove this
dependence, simply normalize PDF, by dividing each value by the interval size AB =
(H, — L, )/M. This normalization is not necessary for the following discussion,
mawae confusing, and thus is omitted here. However, if the reader wants to make
absolute comparisons between PDFs, then it would be important to include this
normalization.

Figure 4.2 includes a plot of the PDF distribution to the right of the High-
Low-Close plot. Note that the bar chart has been turned 90 degrees, on its side. This
is a convenient way of viewing the distribution function as it combines the time
history with the PDF with a shared ordinate axis and range on the same scale. For
the example in Figure 4.2, the high H = 656.55 was on 5/28/96 and the low
L =637.75 on 6/7/96. This defines the price range. For M = 10, the interval AB
= (656.55 — 637.75) / 10 =1.88.

The value of M should be large enough to resolve all the structure present. That
is, M > (Hm - Lmi”) / A, where A is the smallest interval that is to be resolved. Typically
A values range from the minimum of the bar height (high-low) to the average of the
bar height for the look-back period. These recommended M values, named MRX and
MRA, are shown in Table 4.1 for comparison, assuming two bins per A. The reader
may also want to adjust M and observe changes to the PDF as a basis for selection.

PDF EXAMPLES AND INTERPRETATION

Tabulation of the input data for the example given in Figure 4.2 as well as boundary
values and the CPDF and the PDF are shown in Table 4.1. These are loaded onto a
worksheet for viewing, Next, the T matrix is computed following methods and for-
mulas previously outlined, and the columns are summed and normalized to give the
CPDF and PDE

Table 4.2 gives the same output as the sheet given in Table 4.1, except that the
parametric variables are not shown. Only output data is shown. This is the format
that is used in my practice for routine analysis and is calculated using Visual Basic
macro functions in EXCEL. Accompanying the sheet in Table 4.2 is a bar chart of the
PDF as shown in Figure 4.3.

For the example shown in Figure 4.4, the current close was below the peak. The
subsequent price moved further lower on the several following days. The mobility
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TABLE 4.1 SPREADSHEET SHOWING CALCULATION OF PRICE DISTRIBUTION FUNCTION
(ILLUSTRATION VERSION)

DATAINPUT| LAST |N(<=100) M (<=40)| _ |COMPUTED OUTPUT| [HMAX] LMIN| MRA | MRX |
T an |[0ams] 14 10 1 (6565563775 6 | 11 |
. OEX | OEX | OEX #oxwrk T(LJ) MATRIX VALUES **x*¥*
J| DATE | HIGH | LOW [ CLOSE [N | | 2 3 4 5 6 7 8 9 10 [ 11
1T 05/26/96] 656.55 ' 64892 | 649.93 | 1 | 0,00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 001 | 026 | 0.51 | 0.75 | 1.00
2 105/20/96] 651,97 | 643.84 | 64583 | 2 | 0.00 | 0.00 | 0.00 | 0.00 | 0.18 [ 041 | 064 | 0.87 | 1.00 | 1.00 | 1.00
3| 053096| 65143 | 64233 | 649.09 | 3 | 0.00 | 0.00 | 0.00 | 0.12 | 032 | 0.53 | 0.74 | 094 | 100 | 1.00 | 100
4 0531/96] 651,06 | 64435 | 646.02 | 4 | 0.00 | 0.00 | 0.00 | 000 | 0.15 [ 043 | 070 | 0.98 | 1.00 | 1.00 | 1.00
5 7 06/03/96] 646,06 | 642.19 | 645.11 | 5| 0.00 | 000 | 0.00 | 031 [ 0.80 | 1.00 | 1.00 | 1.00 | 1.00 | 100 | 1.00
6 | 06/04/96] 64982 | 645.11 | 649.06 | 6 | 0,00 | 0.00 | 0.00 | 0.00 | 0.03 | 043 | 0.83 | 1.00 | 100 | 1.00 | 1.00
70605096 65421 | 64860 | 654.21 | 7 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 [ 000 [ 0.08 | 041} 075 | 100 | 1.00
8 | 0610696 656.24 | 648.37 | 648.40 | 8 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.08 | 032 | 0.56 | 0.80 | 1.00
5 | 06/007/96] 65001 | 637.75 | 65001 | 9 | 0.00 | 0.15 | 031 | 046 | 061 | 0.77 | 092} 1.00 | 1.00 | 1.00 } 1.00
10| 06/1096| 650.55 | 647.00 | 648.61 | 10| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.04 | 057 | 1.00 | 1.00 | 1.00 | 1.00
111 06/1196| 653.77 | 646.42 | 64744 | 11| 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.10 | 036 | 0.61 | 0.87 ; 100 | 1.00
12| 66/12/96| 65098 | 645.73 | 645.80 | 12| 0.00 | 0.00 | 0.00 | 0.00 | 000 | 0.27 | 0.63 | 099 | 1.00 | 1.00 | 1.00
131 06/13/96| 647.90 | 642.24 | 64457 | 13| 0.00 | 000 | 000 | 020 | 0.54 [ 0.87 | 1.00 | 1.00 ; 1.00 | 1.00 | 1.00
14| 06/1496] 64524 | 640.80 | 642.32 | 14| 0.00 | 0.00 | 0.16 { 0.58 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 100} 1.00
B 637.75| 639.63] 641.51] 643.39] 645.27] 647.15| 649.03| 650.91| 652.79| 654.67) 656.55
CPDF 000 001 003 012]026] 042 | 061 | 081 | 091 | 097 | 1.00
BC 638.69| 640.57| 642.45] 644.33 646.21] 648.09] 649.97| 651.85) 653.73| 655.61
PDF 001 002009} 014 [ 016 0191 020 0.09 | 006 | 0.03

HMAX and LMIN are computed as are MRA and MRX, the estimates of the required M values based on average and min-
imum daily price range. The T marrix is shown here for illustration and is a paramesric variable that is normally not used
for working calculations of the PDE

TABLE 4.2 SPREADSHEET SHOWING CALCULATION OF PRICE DISTRIBUTION FUNCTION
(WORKING VERSION)

[FPUTDATA TASTDAY | N=i00) | M &=0) | COMPUIED DATA MRA MRX
06/14/96 14 10 6 11
RUN OEX OEX OEX
7T DATE HGH oW | CLOSE | 1 B CPDE BC PDE
T T 0572896 | 65655 | 64892 | 64993 | 1 | 63775 | 00000 | 63869 | 00110
5T 0S/00E | 65197 | 64384 | 64583 | 2 | 63963 | 00110 | 64057 | 0.0224
T 057006 | 65143 | 64233 | 64900 | 3 | 64151 | 00333 | 64245 | 0.0862
T 055196 | €51.06 | 64425 | 64602 | 4 | 64339 | 0.1195 | 64433 | 0.1396
ST 0600306 | 64606 | 64219 | 64511 | 5 | 64527 | 02591 64621 | 0.1582
6 T 06/04P6 | 64983 | 64511 | 64906 | 6 | 64715 | 04173 | 64809 | 0.1941
7 06/05/96 654.21 648.60 654.21 7 649.03 0.6114 649.97 0.2017
§ | 06/0606 | 65624 | 64837 | 64840 | 8 | 65091 | 08131 65185 | 00928
5 T 060786 | 65001 | 63775 | 65001 | 9 | 65279 | 09059 | 65373 | 0.0623
10 T 0671006 | 65055 | 64700 | 64861 | 10 | 65467 | 09682 | 65561 | 00318
T 061106 | 653.77 | 64642 | 64744 | 11 | 65655 | 1.0000
13| 06/1296 | 65098 | 64573 | 64580
13 | 06/1306 | 64790 | 64224 | 64457
12 | 06/14/96 | 64524 | 64080 | 642.32

A more useful format for PDF calculations with the same input data format but a more streamlined output format than in

Table 4.1. The distribution functions are listed along columns instead of rows, as in Table 4.1.
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FIGURE 4.3 PRICE DISTRIBUTION FUNCTION (PDF) CONSTRUCTED FROM 14 DAYS OF
OEX DATA. THE PDF VERSUS BC IS OBTAINED FROM TABLE 4.2. THE BIN
CONTAINING THE LAST CLOSE IS HIGHLIGHTED.
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analysis would suggest that it is easier to move lower than higher for these conditions
and the subsequent price movement was consistent with this. To properly assess the
situation, however, requires additional information and an assessment of the momen-
tum to be discussed shortly.

Distribution function shapes can vary. They can be symmetric about the center
of the range, peaked to one side or the other, skewed, and even have multiple peaks.
Quite often, prices will form bottoms or tops and sometimes steps. This is quite nat-
ural before or after a large move, for example. These flat regions correspond to regions
of congestion and will produce corresponding peaks in the PDE The PDF analysis
gives a precise means of observing this behavior. Figure 4.5 is an example of a distri-
bution function with multiple peaks. This is not too common for short periods of 14
days, but happens occasionally. For this example, during the look-back period, the
OEX moved from a level (flat region) of about 610 to another level of about 640. The
move was quick, and little time was spent between these levels. Although this is ap-
parent from simple examination of the time series history, the PDF provides a means
of quantifying these conditions for precise comparisons and analysis.

Multiple peaks are more common for longer look-back periods than for shorter
ones since it is more likely the price movement will experience cycles or steps within a
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FIGURE 4.4 PRICE DISTRIBUTION FUNCTION (PDF) CONSTRUCTED FROM 14 DAYS
OF OEX DATA WITH M = 20. THIS CHART IS PRODUCED WITH THE SAME CONDITIONS
AS IN TABLE 4.2 EXCEPT M = 20. THERE IS AN IMPROVEMENT IN RESOLUTION OVER

FIGURE 4.3. THE MAGNITUDES OF THE BARS IS ABOUT 2 TIMES LESS THAN THAT

OF FIGURE 4.3 SINCE THE INTERVALS ARE 2 TIMES SMALLER AND THE PDF IS NOT
NORMALIZED BY THE INTERVAL SIZE. THE IMPORTANT THING IS THAT THE SHAPE IS

ESSENTIALLY THE SAME AS THAT IN FIGURE 4.3.
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longer period. An example of this is shown in Figure 4.6. Here a history of 39 bars
was used for the look-back period. To properly resolve the structure of the PDF more
intervals were also used (M = 30). The longer time periods are useful for long-term
reference; however, it is difficult to construct a responsive, meaningful oscillator when
multiple peaks are present. Nonetheless, these plots have value for establishing longer-
term congestion and for comparison with support and resistance levels.

REFERENCE POINTS

To evaluate market conditions analytically, it is necessary to have points of compari-
son or reference points. For example, the current price may be compared with the
maximum and minimum price values over some look-back period as is done in sto-
chastics. In stochastics, the current price is gauged between these references and the
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FIGURE 4.5 PRICE DISTRIBUTION FUNCTION (PDF) CONSTRUCTED FROM 14 DAYS
OF OEX DATA WITH M = 40. THIS CHART IS AN EXAMPLE OF MULTIPLE PEAKS.
THE LOWER PEAK IS A SHORT-TERM BOTTOM, FOLLOWED BY A SHARP RISE TO

THE UPPER PEAK. AT THE UPPER PEAK THE OEX IS PAUSING AND FORMING A TOP.
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proportion between these two positions defines the Stochastics Oscillator. Similarly,
trendlines can be used to project the highs and the lows as a reference. When we let
the maximum projected high and the minimum projected low over a look-back pe-
riod define the stochastic range, we have a form of “Projection” oscillator. In general,
reference points can be a particular price value on a previous date, an extreme price
value within a recent interval, or an average or other statistical measure. The following
will relate several common references to the PDF analysis.

Support and resistance levels are common reference points used to describe
market behavior. They are local maxima or minima over a period. If a particular high
is greater than the prior N bars highs and greater than the following N bars highs,
then that high qualifies as a resistance level. Correspondingly, if a particular day’s low
is less than the prior N bars and less than the following N bars, then that low quali-
fies as a support level. Of course, today’s support may become tomorrow’s resistance
and conversely. Generally the greater the period or value of N, the more significant
the level. Too short a period gives a large number of levels, some of which may be in-
significant, while too long a period may omit important levels. Traders must deter-
mine their own time horizon for their particular market and back-test to pick a good
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FIGURE 4.6 THE PDF FOR A LONGER TIME PERIOD. IF A LARGER TIME INTERVAL IS
SELECTED THERE IS MORE STRUCTURE IN THE PDF. IN THIS CASE, THERE ARE TWO
PRINCIPAL PEAKS CORRESPONDING TO TWO STEPS IN THE PRICE HISTORY. THE PRICE
SPENDS LITTLE TIME IN THE CENTRAL REGION AND AT THE END POINTS OF THE RANGE
WHERE THE DISTRIBUTION VALUES ARE LOW.

658.24 ,

653.12
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value. For example, for a 5-day time horizon for OEX daily data, 1 find N =4 days
(—4 days to +4 days) to be a good choice.

The PDE, if plotted for long look-back periods, implicitly includes the conges-
tion levels as well as support and resistance. This can be seen in Figure 4.7, where the
support and resistance levels clearly match with low spots in the PDE The support
and resistance levels determined with 7 = 4 are traced to the right on the chart. All the
59 data points that are plotted are used to construct the PDF on the right of the chart.
The PDF and the support resistance levels define bands of high and low mobility.
Combining this information is useful for forecasting.

Why particular values of support and resistance have significance is not clear,
but they do. It could be a reoccurrence of an overvalued or undervalued condition or
an exhaustion of one side or the other. My own favorite explanation is that it is an ob-
vious reference point with strong public belief that it is important, therefore it is im-
portant. It is a self-fulfilling prophecy, a belief whose consequences are quite real and
the consequences reinforce the belief.
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FIGURE 4.7 A PLOT OF THE NASDAQ COMPOSITE INDEX SHOWING SUPPORT
AND RESISTANCE LEVELS. SUPPORT AND RESISTANCE LEVELS FALL OUTSIDE
CONGESTION REGIONS AND ARE PRESENT WHERE THE PDF IS SMALL. THIS REFLECTS
THE OBSERVATION THAT THE PRICE OR INDEX SPENDS LITTLE TIME NEAR THESE LEVELS.
EXPECT A BOUNCE OR A BREAK THROUGH NEAR THESE LEVELS, BUT NOT STAGNATION.
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Another common reference is the simple moving average. This is simply an av-
erage of some number of data points, say M data points, that is plotted at the last time
value. Mathematically, the average best corresponds to the time at the center of the in-
terval of M points, and by plotting it at the last time value, a delay is introduced of
half the interval size. While smoothing that is accomplished by the average is good,
the delay is often viewed as undesirable. Nonetheless, the simple moving average is
widely used and quite often seems to provide support or resistance to prices.

Why is this? One possible explanation might be that market congestion plays a
role in price behavior. It turns out that for short periods, simple PDF structures usu-
ally result. The simple moving average is an approximate means of defining the loca-
tion of congestion for this situation. The delay that is introduced is appropriate and
even desirable for comparing the congestion to current price. For longer time periods
and complex PDF structures, the average may be less meaningful. For example, con-
sider a PDF with two congestion peaks. These peaks then define congestion levels,
whereas the average might fall between the peaks at the wrong level. For short periods,
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the PDE, in most cases, has only one peak and the simple moving average is a often a
reasonable approximation to the location of this peak.

One method that I have found convenient for observing congestion I refer to as
“Price Layers.” A layer plot is simply a trace forward of a price. Extend (draw hori-
zontally) each closing price forward for a fixed time interval. The extension should be
long enough to represent a cycle period, as identified by inspection of the prior his-
tory or by Fourier analysis or some other frequency analysis. If the drawn lines are
closely spaced, then there is clustering that reflects the presence of congestion. If the
lines are widely spaced, then there is evidence of a lack of congestion. The line plots
also give some representation of the range of prices over a brief period by observing
the extreme top and extreme bottom lines at any given time.

Several patterns are frequently evident in layer plots, flat tops, flat bottoms,
and flat steps. An example of steps is seen in Figure 4.8. A clustering of layers often

FIGURE 4.8 A TIME HISTORY FOR THE NASDAQ PRESENTED AS A LAYER PLOT AND
CORRESPONDING PDF FOR THE 59-DAY PERIOD. THE LAYERS, WHICH ARE SIMPLY
HORIZONTAL EXTENSIONS OF THE DAILY CLOSES, PROVIDE A GRAPHICAL PICTURE OF
CONGESTION. GROUPINGS OR CLUSTERING OF THESE LAYERS CORRESPOND TO
CONGESTION, AND WIDE SPACES, THE LACK OF CONGESTION. THIS PLOT SHOWS
A STRONG UPTREND WITH THREE MAJOR STEPS AND CONGESTION PEAKS. THE
LAST STEP IS A TOP FORMATION WITH SUCCESSIVELY LOWER HIGHS WITH THE PRICE
MOVING BELOW THE UPPER CONGESTION PEAK.
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represents a value close to the mode of the PDF and spaced layers correspond to
valleys in the PDE Breaking through the layers gives an advance warning of an up-
coming test of support or resistance. Other variations are also possible as extensions
of combinations of the high, low, and close. This approach is a means of assessing
congestion in a very qualitative way. It can be plotted by either programming
graphics in Visual Basic or by repeatedly plotting price values with varying incre-
mental delays.

In summary, PDFs provide additional references for analysis such as the peak or
peaks and the minimum values of the distribution. There are alternative ways of view-
ing congestion such as price layering. PDFs also complement other analysis references
such as support and resistance and averages. A PDF can identify regions between sup-
port and resistance levels as being either high congestion or low congestion, an im-
portant piece of information.

MOBILITY OSCILLATORS

As mentioned, direct viewing of PDF functions for mobility analysis of a time history
is possible, but can be difficult since the structure can be complex. What is needed is
to boil down the PDF into an oscillator that gives a precise measure of congestion and
mobility and reflects previous market movement. Since the PDF implicitly includes
this and other reference information on price, it is a matter of sorting out the infor-
mation and framing it in a useful form.

The first step in construction of an oscillator is to find suitable reference points.
In this case, there are several possibilities. There are price references for the look-back
period: the high, the low, the average, and the mode. For example, a comparison be-
tween the current price with the high, low, and average or mode for the period could
be made. In fact, I tried this with some success, resulting in an oscillator similar to the
Stochastic Oscillator with the mode as an internal reference point to give direction.
While this price reference method was somewhat useful, it did not give a precise com-
parison of congestion levels. Consequently, the analysis was reformatted using con-
gestion as the basis for comparison and for the references.

This resulted in what is referred to as the Mobility Oscillator. That is, the maxi-
mum congestion level of a look-back period is the peak value of the PDF that occurs
at the price mode value and is the upper reference point. The lower reference is the
minimum possible congestion level and is zero. The current congestion level, the PDF
value at the current price value, is compared with these references. A simple, linear
proportionality of the current congestion level to the upper and lower reference con-
gestion levels gives the gauge. Next, a direction can be assigned by comparing the cur-
rent price with the mode. This is described mathematically as follows.

The value of the price at the peak of the distribution function is the mode. The
mode is the most likely value for the price during the look-back period, the value
where the price spent the most time. It represents the price where there was maximum
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congestion for the look-back period and lowest mobility. For the analysis here, the
mode is easy to observe and to calculate directly from the distribution function. It is
determined as

PDF, =PDF, =Ma(PDF) fori=1tM

where im is the interval number containing the maximum PDF value. The Price
Mode (PM) is the price value at the center of the interval containing PDF, . Since
the PDF is defined over intervals and not at points, the interval center is chosen as the
best value for the interval:

PM=BC,

The Mobility Oscillator (MO) is now constructed from the PDE. The intent
here is to gauge mobility by determining the amount of congestion at the current
price and then comparing it with the extremes in congestion for the look-back pe-
riod. In addition, the MO is constructed to provide a sense of direction, large and
positive when there is an upward bias and large and negative when there is a down-
ward bias.

To accomplish this, first form the ratio of the value of the PDF in the interval
containing the current price with the maximum PDF value. When this ratio is one,
then the current price is sitting in the interval with the mode and there is maximum
congestion. When the ratio is equal to zero, there is minimum congestion. To convert
from congestion to mobility, this ratio is subtracted from one since maximum con-
gestion represents minimum mobility and conversely. This gives a direct relationship
rather than an inverse relationship. The MO is assigned a positive sign when the cur-
rent close is above the mode and a negative sign when below the mode. If the current
price is below the mode, then there is downward mobility, and if it is above the mode,
there is upward mobility. Convert the entire expression to a percentage by multiply-

ing by 100.
MO =100(1- PDF/PDF ) forC >PM
MO=0 for C =PM
MO =-100 (- PDF_/ PDF, ) for Cn < PM

where C_is the current price and PDF_. is the PDF value for the interval containing
the current price. Normally C is the current close; however, other options are possi-
ble such as the current high, current low, average of current high and low, or the aver-
age of the current high, low, and close. One of these alternatives can sometimes
provide confirmation or reduction in noise.

The MO ranges from —100 to +100. If the price is above the mode, it is sup-
ported and is “upwardly mobile” and if below the mode it is resisted and “down-

wardly mobile.” It is not to say that the price will move up or down, but rather it may
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be easier to do so based on what it did previously. Price momentum should also be
considered as well as the potential for surprises, such as the release of economic data.
MO values near zero correspond to large congestion and are important for fore-
casting. When the MO is moving toward zero, from either above or below, price ac-
tion is contracting and the market is pausing, waiting, and building something.
Congestion building often occurs before a large move, and the MO is a useful indica-
tor under these circumstances. This behavior appears to be analogous to the narrow-
ing of the Bollinger Bands that is frequently observed prior to a large move. When the
MO moves away from zero, the price action is expanding and there is mobility. Some-
times the MO will have momentum and move rapidly through zero. This confirms
the move as a strong move that will likely continue. Congestion building also fre-
quently occurs after a large move and is a good indicator of when the move is over.

It is also useful to define the Slow Mobility Oscillator (MOS) as
MOS = EMA(MO)

where EMA represents the Exponential Moving Average. Typical smoothing periods
for the moving average are a portion of the look-back period; for example, for N = 14
bars use about 7 bars for smoothing. This slows and smooths the MO and can be used
to identify direction as well as crossing signals that indicate change.

APPLICATION AND INTERPRETATION OF
MOBILITY OSCILLATORS

Consider several examples of mobility analysis applied to recent data. The first exam-
ple, Figure 4.9, is a recent OEX history. Here a top with a large cycle below the top
characterizes the price history. The MO (dark lower line) and the MOS (lighter lower
line) are plotted on the same time scale as the OEX high-low-close data. Crossings of
the MO and MOS have significance, although in some cases the noise level is high
and whipsawing is possible.

The MO moving toward zero precedes principal moves. This represents conges-
tion building. The MO builds congestion prior to major moves and gives some warn-
ing of what is to come. However, price action can be erratic just prior to the move so
be careful of direction. Also note that congestion building following a move often sig-
nals the end of the move.

Figure 4.10 shows mobility analysis for a long and steady uptrend of the OEX
in early 1995. Even this relatively steady trend consists of many small steps where the
market flattens out and pauses for a few days before continuing higher. The MO re-
flects this behavior by approaching zero during these steps signaling congestion build-
ing. This does signal a move, only here it is up to the next rung on the ladder. Note
that the MO remains positive, with the price above the mode of the PDF reflecting
the upward bias for the price trend.
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FIGURE 4.9 MOBILITY ANALYSIS FOR RECENT OEX DATA. HERE A TOP WITH
A LARGE CYCLE CHARACTERIZES THE PRICE HISTORY. THE MO (DARK LOWER LINE)
AND THE MOS (LIGHTER LOWER LINE) ARE PLOTTED ON THE SAME TIME SCALE
AS THE OEX HIGH-LOW-CLOSE DATA.
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Figure 4.11 shows a significant move to the upside in early 1996. There is evi-
dence of congestion building prior to moves, although the action can again be erratic
just prior to a large move. This is seen with the very brief, but significant, dip prior to
the up move. The MO picks up the dip with an abrupt move to negative territory and
crossing of the MOS in time for damage control. The next congestion building phase
signals the up move and there is follow-through with the MO remaining positive for
a long period. Once again, the congestion slowly builds signaling the move is over.
Slowly building congestion is a more reliable signal with less likelihood of an abrupt
reversal prior to the major move.

Other examples of mobility analysis are shown in Figures 4.12 and 4.13. These
examples show several features including the fast and slow Mobility Oscillators. The
Mobility Oscillators use a look-back period of 14 bars, a smoothing period of 10 bars,
and 40 intervals for the PDE The PDF for the entire plot period, 59 bars, is shown at
the right, tilted on its side, for reference. These plots were produced using Visual Basic
macros in EXCEL.

Figure 4.12 shows the rise, sell-off, and bounce of the NASDAQ Composite in
the summer and fall of 1995. The rising periods generally correspond to positive
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FIGURE 4.10 MOBILITY ANALYSIS FOR A LONG AND STEADY UPTREND OF THE
OEX IN EARLY 1995. EVEN THIS RELATIVELY STEADY TREND CONSISTS OF
MANY SMALL STEPS WHERE THE MARKET FLATTENS OUT AND PAUSES FOR A

FEW DAYS BEFORE CONTINUING HIGHER.
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values for the MO. The sell-off is preceded by a MO move to negative territory and
crossing of the MOS. The MO remains in negative territory throughout the sell-off.

In Figure 4.13, analysis of NASDAQ Composite data shows a slide during the
early summer and a partial recovery in late summer. The MO is in negative territory
for essentially the entire slide until the double bottom occurs. The MO shows con-
gestion building around the end of July followed by an upward move. This upward
movement has stagnated and congestion is once again building. The NASDAQ ap-
pears to be preparing for a move.

The eight steps for assessing price mobility and trading are described in this section.
The numerical methods are derived from the formulas given in the text. While it is
possible to perform the analysis directly on a spreadsheet, it is recommended that
macro programs be used to efficiently manage the calculation of the Price Distribu-
tion Functions. Visual Basic macro programs with EXCEL were used for the analysis
presented here and are described further in the included references.



FIGURE 4.11 A SIGNIFICANT MOVE TO THE UPSIDE IN EARLY 1996. THERE IS
EVIDENCE OF CONGESTION BUILDING PRIOR TO THE LARGE UPWARD MOVE.
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FIGURE 4.12 THE RISE, SELL-OFF, AND BOUNCE OF THE NASDAQ
COMPOSITE IN SUMMER AND FALL 1995.
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FIGURE 4.13 ANALYSIS OF NASDAQ COMPOSITE DATA. THERE IS A SLIDE
DURING THE EARLY SUMMER AND A PARTIAL RECOVERY IN LATE SUMMER.

1.

Select an issue and a data history of high, low, and closing data.

2. Apply numerical methods that represent the formulas given earlier to compute

the mobility oscillator and slow mobility oscillator. Select a look-back period to
coincide with your trading horizon. The look-back period should be as long as
possible, but short enough to avoid multiple peaks in the PDE. The period
should be short enough to be responsive to significant moves (e.g., the value of
14 days for OEX daily data seems to work well). The smoothing period should
be shorter than the look-back period, typically one-half to one-third (a value
from 5 to 7 days works well for the cited example).

Compare high, low, and closing data with MO and MOS on the same time scale.
This can be accomplished using EXCEL charts with MO and MOS plotted on
the secondary axis. Generally the MO is reasonably smooth; however, sometimes
there is an abrupt change. In this case, it is helpful to display the PDF also for
more detail as a separate bar chart. Sometimes the abrupt change is meaningful,
and sometimes it is the result of multiple peaks in the distribution and abrupt
changes in the mode. If there is complex structure, new emerging peaks, or old
declining peaks, then be careful. The mode reference point may be switching dis-
continuously and an apparent change in momentum may be a false signal.
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Crossings of the MO with the MOS is quite often a sign of changing direction,
but not always, depending on the high-frequency noise level in the oscillators.

4. Identify congestion building patterns by noting when the MO approaches zero
from larger values. The move can approach zero from above or from below. This
is a warning of a potential upcoming move. As the oscillator crosses through
zero, the direction of the price move usually follows in the same direction as the
oscillator move, but not always. Sometimes there is a little reverse blip before the
stronger move in the other direction. Be careful.

5. Consider other indicators for confirmation of an upcoming move and its prob-
able direction. For example, the 30-year T-Bond is useful for the OEX as are
other related markets such as the NASDAQ Composite that may show confir-
mation, divergence, or a leading indication.

6. Select a position that manages risk, for example, credit spreads. Establish entry
points for a position. These could be at peak congestion, after a crossing, or off
a bounce. There are advantages to buying positions when congestion is building
or low as things are quiet and premiums reflect low, short-term volatility. There
are advantages to selling positions when mobility is high and premiums are
high, reflecting high, short-term volatility.

7. Establish exit conditions. If there is nothing better, then use stop-loss and trail
stops. A better choice might be placement near support and resistance levels.
Another strategy might be the conditions of another market.

8. Back-test the preceding before executing to match the analysis to the issue, the
trading time horizon, and trading style.

CONCLUSION
Do markets remember what they did previously? I think so, at least to some degree.
Building on this premise, an analysis method was constructed to quantitatively de-
scribe and measure prior market price action. Price Distribution Functions (PDF) give
a precise picture of where the market price previously spent time. PDFs can be further
concentrated into a practical forecasting tool, the Mobility Oscillator (MO). Examples
are provided that support the validity of this analysis and show a relationship with mo-
bility and future price behavior. There are always exceptions as the market depends on
things other than past history, so exercise caution. Changing conditions such as inter-
est rates, economic data, and world events influence the situation, especially if the
news is unexpected and extreme. Sometimes these things are “in the market,” some-
times not. In any case, the Mobility Oscillator forecasting approach offers signals dur-
ing times when other oscillators that identify extreme conditions are often in-between
signals. It also identifies developing conditions well in advance that may lead to move-
ment. Given enough data and the ability to pick and choose, of course, just about any
claim can be supported. I invite you to try the method, back-test, become familiar

.. "with common patterns and interpretation, and judge for yourself.
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CHAPTER 5

Entering a Market

LEE ANG

Trading is a game of odds. Having a strong disciplined mind-set, statistical proven
strategies, and strict money management are crucial in stacking the odds in your
favor.

A trade consists of an entry and an exit. The entry and exit of a trade are what
constitute the implementation of a sound strategy. Most people feel that having a
good entry is 50 percent of the game. I think it is at least 75 percent of the game. A
good entry allows you to limit losses to a minimum in a losing trade, a higher chance
of a profitable exit, and more money being made on a profitable trade.

Before showing you how I trade successfully with my entry strategies and meth-
ods, I will first explain the basic types of entries.

BAsIC TYPES OF ENTRIES

A market order is used to buy or sell stock or futures at the market. This means the
floor broker or the specialist on the exchange must execute the order promptly at the
most favorable price possible. Marker orders are normally filled at the ask (offer)
price. For example, if Microsoft is quoted as 123 bid and 123% offer, a market order
will likely fill you at 123%. ‘

A limit order is used when the trader has imposed a limit price that precludes
the floor broker from paying more on a buy order or selling for less on a sell order.
This lingit assures the trader at least the price he or she wants if the order is executed.
For example; if you place a limit to buy Apple Computers at 27Y%, your fill must at
most be 27%: However, you would run the risk of not getting an execution if the price
stays beyond your limit or there is not enough liquidity to fill your order when the

. price is abgour limit.
. Abuj stop order is an order that gets executed only if the price rises to a speci-
fied price. Once the price hits the stop, it will be executed as a market order. A sell
op order gets executed only if the price falls to a specified Jevel, which will then be

4 executed as a market order.
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Stop orders are not to be confused with limit orders. The buy limit order is usu-
ally placed below the current market and must be executed at the limit or better. The
buy stop order is placed above the current market and may be executed at the price
specified on the stop, above or below it, because it is executed at the market after the
stop price is touched.

Unlike a sell limit order, a sell stop order is placed below the current market level
and, when triggered, may be exccuted at the price specified on the stop, above or below
it, because it is executed at the marker after the stop price is touched.

A more complex type of order is the stop limit order. A buy stop limit order be-
comes a limit order once the current price rises to a specific stop. A sell stop limit
order becomes a sell limit order once the current price drops to a specific stop.

USES OF LIMIT AND STOP ORDERS

A buy limit order may be used to establish a new long position or to liquidate an old
short position. A sell limit order may be used to establish a new position or to liqui-
date an old one. A stop order is used to limit a loss, protect a profit, or establish a new
position.

Limit orders are very useful when trading slow, choppy, liquid markets. Scalpers
of fractions of a point place limit orders all the time. In most liquid markets, trading
is so slow and choppy that there is always a second or third chance of getting filled at
your favored limit price since the market moves toward and away from that [imit in a
choppy fashion.

Stop and limit orders are useful tools for portfolio managers who trade hun-
dreds of stocks with big buy and sell orders. They allow the manager time to focus on
other work instead of constantly monitoring the quotes to execute a trade.

Never use limit orders in fast, illiquid markets. The chance of getting filled at
your limit is slim when a market is moving rapidly. In fast, illiquid markets, always get
in and out using market orders.

THE EXPECTED RETURN EQUATION IN
ENTERING THE MARKET

The expected return equation is one of the most overlooked mathematical formulas
used to enter a market. I have spoken to many traders and was amazed how few
traders really understand the formula. Traders who do not know how to use the equa-

tion are relying on pure hunches to trade the market and, therefore, will not last long.
Here’s the formula:

Net Expected Return for a specific trade = (Avg gain X Win odds)— (Avg loss x Loss odds)

— Slippage — Commission
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where . . .
Avg gain = Average profit made on a winning trade
Avg loss = Average loss on a losing trade
Win odds = Chance (%) of a winning this trade. For example, a 50% chance of winning.

Loss odds = Chance (%) of a losing this trade.

If the net expected return is a positive number, then you have a good trade or
sound entry. If it is a negative number, then you should avoid that trade.

For example, based on one or two technical indicators or chart, you feel that
Microsoft has a 4 points upside (Avg gain), a 2 point downside (Avg loss or your stop)
with a winning chance of 60 percent to a losing chance of 40 percent, then your net
expected return on that trade is

Net Expected Return per trade = (60% X 4 pts) — (40% x 2 pts)— 0.125 slippage
~ 0.125 of commission = 1.35 pts

Since the trade generates a 1.35 points expected net return, it is a great trade and
entry should be taken immediately.

You may say this mathematical equation looks fairly easy to apply so why isn’t
everybody getting rich off it? The real skill in applying this equation successfully and,
therefore, trading successfully is being able to evaluate your win odds, loss odds, avg
gain, avg loss as accurately as possible. A slight misjudgment in any one of the factors
would turn a profitable net return trade to a net loss. That is the art of trading; being
able to subjectively assign odds in different scenarios and market situations and quan-
tify them through the Net Expected Return Equation.

This is why trading will always remain an art as well as a science.

USING TECHNICAL INDICATORS AND
TooLs TO TIME AN ENTRY
The most important part of entering the market involves selecting the best technical
tools to time your entry.
There are many different technical tools and indicators traders can use to time
an entry. A combination of indicators can provide high risk/reward entry points.

Technical indicators appear to work best in stocks or markets not widely followed.
The following are simple technical indicators that are widely used.

Support and Resistance of a Price Chart

Support and resistance are extremely popular nowadays and are effective entry
tools because of their simplicity. Once price hits a strong support on a chart or a cru-
cial resistance, an entry could be triggered.
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FIGURE 5.1 STOCK CHART SHOWING SUPPORT AND RESISTANCE LINES.
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For an example, look at Figure 5.1. Bristol-Myers is a good trading stock to
apply support and resistance. When the stock hits a crucial support, it bounces off
immediately and initiates an uptrend. And when it hits a crucial resistance it retraces
before testing the resistance again. Support and resistance have more significance if -
they are new yearly low or highs due to psychological buying and selling.

The key idea is to buy support and sell resistance. Support on the chart should
be wide and tested numerous times to verify the significance of the support. The more
significant the support, especially if price is at a yearly or historic low, the higher the
odds the support will hold. This is also true for resistance. It should also be wide in
time and tested on several occasions.

Playing Breakouts and Breakdowns—A Popular Strategy

Understanding how support and resistance work helps in playing breakouts and
breakdowns. When price breaks above a crucial resistance, it is called a breakout. A
breakout will trigger a buy signal. A breakout of a crucial resistance point with good
volume is a good entry if the price closes above the resistance. When price breaks
below a significant support, it is called a breakdown and will initiate a sell short signal.

Breakouts and breakdowns are popular strategies, but depending on which mar-
ket you trade, they can be difficult to apply because of many false signals. However,
from my own experience, the cup and handle breakout pattern strategy suggested by
William O’Neil of Investors Daily works very well in a bullish market.
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Referring to Figure 5.2, United Technologies goes through the cup and handle
pattern before breaking out to the upside strongly with above average volume. To pre-
vent getting false signals or breakouts, the cup should be as wide and round as possi-
ble and not a V shape. And the handle should be small and not drag below 50 percent
of the height of the cup.

The longer the time it takes to establish the cup formation, the more powerful
the rally. And lastly, the breakout should always accompany big volume, which indi-
cates huge buying interest.

In Figure 5.3, Spyglass breaks below a crucial support level, which happens to be
its new yearly low, and prices break down.

The Reversal Roles of Support and Resistance

Once price breaks below a support, that support line becomes its resistance. Re-
ferring back to Figure 5.3, Spyglass experienced difficulty rising back above the break
down point. That support line has become a resistance line. Hence, one should sell
short or avoid buying Spyglass once it rises to that line.

Conversely, once price breaks above a crucial resistance line, the resistance be-
comes the support line. Referring back to Figure 5.2, UTX found support at the
breakout point after it has gone through the cup and handle pattern.

FIGURE 5.2 STOCK CHART SHOWING A CUP AND HANDLE
PATTERN WITH A BREAKOUT TO THE UPSIDE.
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FIGURE 5.3 STOCK CHART SHOWING A DOWNWARD TRENDLINE AND SUPPORT LINE.
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Once again, one should not apply support and resistance strategies blindly to
any markets or stocks. Picking the right stocks that work consistently and combining
that with other technical tools is the key.

Trendlines—A Popular Tool

Another popular tool is the trendline method. In Figure 5.4, Eli Lilly bounces
off support and resistance at points A, B, apd C before breaking though D with a
strong uptrend. One can draw an upward sloping line from left to right below price
during this uptrend to find good entry levels. The best way to play an uptrend stock
is when the stock occasionally pulls back to or close to its trendline. That will be your
buy entry since the trendline is the support line in an uptrend and therefore offers
minimal downside risk. The odds are very good if the uptrend is backed by improving
or strong fundamentals.

A sell short entry is initiated when price rises to an established strong downtrend
line. In Figure 5.3, Spyglass is going through an obvious downtrend. The downtrend
line is drawn form left to right above the prices. See how difficult it is for the stock to
break above the trendline? The downtrend line is a strong resistance line for this stock
and one would sell short the stock once price hits the line or comes close to that line.
If the downtrend is accompanied by deteriorating fundamentals in the stock, the odds
are even better for a good entry.



Entering a Market 69

FIGURE 5.4 STOCK CHART SHOWING SUPPORT AND
RESISTANCE LINES AT BREAKOUT TO THE UPSIDE.
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MECHANICAL ENTRY METHODS USING MORE
ADVANCED TECHNICAL INDICATORS

The Moving Average and the Moving Average Crossover Method

A moving average curve can be defined as the mathematical average price for the
past N days. Nine-day and 14-day moving averages are quite popular and widely
used. A popular entry method is the moving average crossover method (see Fig-
ure 5.5). Moving averages of two different time periods are used. When the shorter
time period moving average (solid lin€)- crosses over the longer time period moving
average (dotted line), a buy signal is triggered. And when the shorter time period
moving average crosses below the longer time period moving average, a sell short sig-
nal is activated. T

I do not encourage the use of moving averages or moving average Crossovers.
The simple reason is different people use different time periods for their averages.
Some prefer a 15-day average to a 9-day average. Some prefer a 15,10-day crossover to
a 14,7-day crossover. It is highly subjective, and the lack of consensus weakens the
self-fulfilling prophecy needed as a catalyst to make a technical indicator effective and
profitable.

This is true of any technical indicator. An unknown, unfollowed indicator will
not be effective and an overly used indicator used in a widely followed market or stock
would not be profitable either. You want an indicator with a good degree of consensus in
a stock or market not too widely followed.
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FIGURE 5.5 MOVING AVERAGE CROSSOVER STRATEGY. TOP HALF OF THE CHART
SHOWS PRICE LINE AND TIMES WHEN TO BUY AND SELL, AS DETERMINED BY
THE CROSSING OF TWO MOVING AVERAGES SHOWN IN THE LOWER HALF OF THE CHART.
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Overbought/Oversold Indicators: The Relative Strength
Index (RSI) and Stochastics

The overbought/oversold indicators are extremely useful indicators to structure
good risk/reward trades. However, I do not prefer using them alone as trading strate-
gies. They should be used, like any other indicators, as tools to be combined with
other indicators.

Relative Strength Index

The RSI is defined as the Relative Strength Index introduced by Welles Wilder
in 1978. It is a cyclical indicator that tells us when prices are overbought or oversold.
It is an effective tool to apply in a sideways market or choppy, slow, nontrending mar-
ket. Avoid using it in long, violent trending markets as these markets stay overbought
or oversold for long periods of time.

RSI=100— (100/(1 + RS))
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where RS equals the average of the closing values of the up days divided by the aver-
ages by the closing values of the down days.

A 14-day RSI works well with many stocks I trade. For example, in Figure 5.0,
I used a 14-day RSI to trade Morgan Stanley. My strategy is simply to buy when RSI
dips at or below the 25 level and short it when it rises above the 75 level. The two buy
entries and two sell entries, as in Figure 5.5, are near perfect entries. However, my exits
are based on support and resistance and not based on RSI. RSl is only my entry tool.
‘ Morgan Stanley is a good stock to apply RSI because of its sideways volatile na-
ture with big price ranges. That nature is due to its underlying fundamentals. So you
have to do some fundamental research and historical chart analysis to pick the proper
stock or market to use the RSI. Never apply any technical indicator to a market or
stock blindly. Homework is the key.

Traders have used the RSI in many unaccountable ways. But the basic idea is to
buy a market when it is oversold and sell the market when it is overbought. Some
traders like to buy when the RSI starts dipping below the 25 RSI line, and some only
buy when it moved below that line and just recently crossed back above the 25 line.
On the sell side, some traders like to sell when the RSI starts crossing above the 75
RSI line, and some only sell when it has moved above that line and just recently
crossed back below the 75 line.

There are many other ways to play the RSI but the basic idea is never to buy an
overbought market and never sell into an oversold market. Always buy an oversold
situation and sell into an overbought market.

FIGURE 5.6 PRICE CHART SHOWING BUY AND SELL
POINTS AS DETERMINED BY THE RSI INDEX.
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Stochastics

The stochastics indicator was invented by George Lane. Like the RSI indicator,
it is a cyclical overbought/oversold indicator and is used similarly. Unlike the RSI, it
involves two components instead of one. The formula for the first oscillator, %K, is as
follows:

%K =100 ((C-L)/(H-L1))

where C is today’s close, H is the highest high for the last n days, and L is the lowest

low for the last n days. The formula for the second oscillator, %D, is as follows:
%D =100 (H3/L3)

where H3 is the three-period sum of C — L in the %K equation and L3 is the three-
period sum of H— L.

The more sensitive of Lane’s two oscillators (with more spikes) is %K, but it is
%D that carries more weight and gives the major signals; %D is approximately the
three-period average smoothing of %K and, therefore, less sensitive.

There are numerous ways traders in the 1990s have used the stochastics de-
pending on the market being traded. Figure 5.7 shows the daily chart for Japanese yen
spot and stochastics. As with the RSL I like to buy when both %K and %D are below
the 25 line and go long immediately when the more sensitive %K crosses over the
%D line. And I would go short when both were above the 75 line and when %K dips
below the %D. One can use the stochastics as an exit tool as well, but I prefer to exit
my trades based on chart patterns like support and resistance.

The approaches and market for applying the stochastics should be the same as
the RSI since they are both overbought/oversold indicators. Many other momentum
indicators resemble the RSI and stochastics, but the main idea is the same, which is
selling overbought levels and buying oversold levels in choppy nontrending markets
with price big ranges. Once again, I do not agree the use of mechanical entry on any
one of these indicators alone. These indicators, however, could be combined with the
traditional chart indicators such as trendlines and support/resistance to improve the
odds of the entry.

PUTTING EVERYTHING IN ACTION

An example will illustrate how to put these popular indicators and technical tools to-
gether for successful trading,

Referring back to the Eli Lilly chart (Figure 5.4), we have a breakout at circle
“A” of a small round cup resistance pattern with good volume. The breakout point
will be a good buy entry point. You should give yourself a tight stop (e.g., a 1.5 point
stop) when playing breakouts since a lot of breakouts are false. I personally avoid
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FIGURE 5.7 JAPANESE YEN WITH DAILY AND WEEKLY STOCHASTICS,
REFLECTING SHORT-, INTERMEDIATE-, AND LONG-TERM TRENDS.
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playing breakouts unless the stock has strong improving fundamentals. In the case of
Eli Lilly, the whole drug and health care sector has been experiencing strong funda-
mentals and was considered pretty bullish at that time. And since Eli Lilly is one
of the most active drug issuers in the sector, buying the breakout provides strong
reward/risk.

At circle B, the stock hits a major resistance. It is normally not a good idea to
short a stock with strong fundamentals on the verge of breaking out. However, ag-
gressive traders can take on that opportunity as the 15-day RSI is extremely over-
bought and is turning down. Give yourself a half-point stop above the breakout
point, just in case you are wrong. The potential gain in this trade is huge as the trad-
ing range goes from 53.25 to0 66.875, a 13.625 range! But never assume you are going
to gain the whole downside move on the full 13.625 points. I always try to take prof-
its at half the trading range since that is where the reward/risk turns neutral (upside
range equals the downside range) or turns negative, since there will be fewer smart
traders selling.

So how profitable is this trade? Using the expected return equation:

Net Expected Return per trade = (Avg gain X Win odds) ~ (Avg loss x Loss odds)
— Slippage ~ Commission

Assuming win odds and loss odds at 50 percent each and avg gain equals half the
13.625 pt range = 6.81 pts, avg loss at 1 pt stop. The Net Expected Return per trade =
(50% x 6.81pts) — (50% x 1 pt) — 0.125 slippage — 0.125 of commission = 2.65 pts,
and is a pretty good risk/reward trade. That is how I quantify my trades using charts
and the expected return equation. Traders should develop the habit of using the ex-
pected return equation since charts that look good to the human eyes might not nec-
essarily produce positive return trades. Assigning the odds on the win/loss ratio takes
skill and subjectivity.

As it turned out, Eli Lilly did retrace all the way to circle C, a strong support
line. That is a very good buying point since the support is strong, RSI is oversold, and
Eli Lilly and the drug sector have good fundamentals. But what's more important is
that the expected return equation is positive on that trade. Give yourself a I-point
stop and take profits at half the trading range at $60.

Once again the trade turns out to be an excellent one as the stock rallied all the
way back to the high of the year testing its resistance again at circle D. At D, aggres-
sive traders could once again repeat what we did at circle B by selling short. However,
this time we are stopped out of this trade with a 1-point loss as Eli Lilly broke out of
the resistance with a powerful cup and handle pattern.

Smart traders should immediately reverse their trades and buy the breakout giv-
ing it a half-point to 1-point stop. As it turned out, Eli Lilly stayed above the break-
out point and went higher. Note that when playing breakouts, the RSI is always pretty
overbought. Therefore, unless the underlying stock has strong improving fundamen-
tals, traders should be less reluctant in playing it.
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Always look at the whole range of variables before initiating an entry. The vari-
ables include chart patterns such as support/resistance, momentum indicators such as
the RS, the underlying fundamentals of the instrument, and most important of all, the
expected return equation. Being able to structure strong risk/reward trades with the
preceding tools makes the trader a wizard above all competitors.

CONCLUSION

* Never apply any technical indicator to a market or stock blindly. Homework is
the key.

* Always look at the whole range of variables before initiating an entry.

* Buy an oversold situation and sell into an overbought market.

s Assigning the odds on the win and loss ratios of a trade takes skill and sub-
jectivity.
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Exiting a Market

JOSEPH LUISI

Every trader and investor knows the frustration of missing a trade or the anxiety they
feel when in a trade. It is very difficult to pull the trigger after a series of losing trades.
What can be more difficult is not knowing what to do once you are in the trade. How
long should you hold onto the position? Where do you place stops? Do you even need
stops? When should you exit the position? In this chapter, we are going to look at the
importance of having a good exit strategy and knowing how and when to exit a mar-
ket. This is of vital importance because it is only when you exit a position that you de-
termine your profit or loss.

Although this seems basic, indeed it is not. We will look at various technical and
nontechnical ways to exit a market. Keep in mind it is very easy to enter the market;
you simply pick up the phone and buy or sell. Exiting is the hard part because trade
management comes into play. You also are dealing with the emotional ups and downs
of your position either making or losing money. There are many different types of exit
orders and ways to place your stops; each one has its own special purpose.

Once you are in a trade and, more important, before entering a trade, you should
place a stop in the market. Some people use mental stops; however, you need to have
great discipline to adhere to your mental stops once they are hit. It becomes too easy
to wait and hope that the market moves back in your direction. I would strongly rec-
ommend placing your stop with your broker. Placing stops will minimize your losses,
help to ensure profits, and reduce risk. Stops should be placed in an area that, if hit,
will prove your analysis wrong. Remember you got into a position for a reason. There
needs to be a point where your reason is no longer valid—this is where the stop comes
in. If you feel that the market is going lower, to what point must the market move for
your analysis to be considered wrong. For example, I feel the market will move lower,
but if price is rising and a certain price is hit then the market wants to go higher and
I am wrong (see Figure 6.1).

76
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FIGURE 6.1 PLACE A STOP BELOW THE MARKET TO PROTECT A LONG POSITION.
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THE DOLLAR STOP

This is the most basic and simple approach to stop placement. You simply figure out
the maximum dollar amount that you are willing to lose (risk) on that particular trade.
You may have a $20,000 account ready to trade the S&P 500. You can decide that
$500 is the most that you are willing to lose per trade. This will represent 1 point in
the S&P. Therefore every time you enter the market you add or subtract one point and
place your stops accordingly. You want to make sure that the dollar loss gives enough
room for the trade to work. If this stop is too tight, many potential winning trades will
be stopped out before they have a chance to work out. With the S&P 500, a $100 stop
is too tight and you will be stopped out too often for your trades to work out.

On the other hand, you want to make sure that the amount you are willing to risk
is not so large that your capital base is depleted if you encounter a series of losing trades.
In our example, a $1,000 stop would be too wide. Five losses in a row will reduce your
capital by 25 percent and that is too high. There is no right answer; you just need to use
common sense, look at the market you are trading, and choose an appropriate level.

More volatile times call for a wider stop and quiet (less volatile) times a tighter
stop. You will also want to determine from what value the stop will be calculated. Will
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FIGURE 6.2 PLACING A STOP TO LIMIT RISK TO EXACTLY $500.
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it be from the entry price? Or from the previous day’s high or low? In Figure 6.2, de-
termine your maximum dollar loss for the trade before establishing your position.
With the Deutsche mark, we will use 0.40 tick, which represents $500. Once the stop
is placed, we wait for the trade to work out. The benefit of using a dollar stop is you
can determine how many times you can be wrong before pulling the plug. A $10,000
account using a $500 stop can have 10 losing trades in a row and still have 50 percent
of the capital remaining,.

BREAKEVEN STOPS

This technique is more for trade management than for initial placement. This is by far
one of the most important stops. The importance of this stop is preservation! When a
trade moves in your anticipated direction by a certain amount, you should immedi-
ately bring your initial stop to breakeven. The breakeven level is your entry price. Re-
member the initial stop is the one you placed when you first entered the trade. With
the breakeven stop in place, you will be able to relax and let the trade work its course
knowing the worst possible outcome is that you will lose only commissions.
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Some judgment is involved with this method, so study it carefully. The market
should move in your direction by a certain amount before you place this stop. You
want to make sure that by placing this stop you will not be taken out prematurely.
Sometimes this may occur, but the benefits far outweigh any potential trades that are
stopped out prematurely. If you went long the Swiss franc at .7640 and the market
moves to .7650, placing a breakeven would hurt your chances of success because in
the course of the markets fluctuation .10 ticks can easily be hit. Therefore, use an
amount that gives you some room. If the Swiss franc trades to .7700, now would be
an ideal time to place the breakeven. If the market has moved .60 ticks in your direc-
tion, chances are it will continue; however, if it reverses your risk is zero and you can
wait for the next trade.

Remember that you can always get back into a trade if you are stopped out at
breakeven and you still feel the market will move in your direction.

In Figure 6.3, we bought on the close of July 8, 1996, at .6579. Our initial stop
had us risking $500 or .40 ticks; this is placed at .6539. On July 15, the market closed
above .6620, thus allowing us to raise our stops to breakeven. No matter what hap-
pens from here on out, we will only lose commissions.

FIGURE 6.3 RAISING THE STOP TO BREAKEVEN LEVEL.
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TRENDLINES

When you first enter a position, you place your initial stop. As the market moves in
your direction, you place your breakeven stop. Now you can look at the various ways
to adjust your stops. The trendline technique is one of those ways.

Trendlines are lines drawn connecting a series of lows or highs in a marker. An
uptrend line connects higher lows. A downtrend line connects lower highs. Generally
to form a trendline, you need to connect three or more points. The more points you
connect, the stronger (more reliable) that trendline is. A trendline that connects two
points is not as reliable as one that connects four or five.

Draw a trendline and place your stops just below the value of the trendline;
every day as the value changes, adjust your stop accordingly. Remember that the
trendline does not change; only the value of the line changes as each day goes by. As
the market moves in your direction, this trendline stop will increase in value until
eventually you are stopped out. This will ensure that as the market moves, you will
partake in the movement as well.

Trendlines are more of an art than a science so make sure that you are comfort-
able with trendlines and know how to draw them correctly. If at the time of entry, no

FIGURE 6.4A A DOWNTREND LINE PLACED ON LOWER HIGHS. STOPS ARE CONSTANTLY
ADJUSTED AT THE VALUE OF THE DOWNTREND LINE, UNTIL THE LINE IS BROKEN.
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clear trendline is evident, then wait until the market moves so you can draw the trend-
line and place stops accordingly. Then, as the market trends in your direction, you are
following the market as well.

Once we place our initial stop, we may need to keep this stop in place until a
clear trendline emerges if one has not been established. In Figure 6.4a, the market ral-
lies (possible stop running) on August 18, then continues to sell off. We will use this
high to connect our downtrend line. From this point forward, we will adjust our stops
to the level of the trend line. If the market continues to move in your direction with a
greater velocity, it might be necessary to draw a second trendline at a steeper angle to
keep up with the market and to avoid excessive giveback. This will enable you to lock
in a greater profit. Take a look at Figure 6.4b.

FIGURE 6.4B A FASTER TRENDLINE WAS CREATED TO KEEP UP WITH FASTER PRICE
ACTION. BY DRAWING A SECONDARY TRENDLINE THE POSITION WAS EXITED AT 11 .50
INSTEAD OF 113 WHERE THE ORIGINAL TRENDLINE FELL.

30YR T-BOND 12,10/96
117.5 112.5
117.0 117.0
116.5 J[ 116.5
116.0 116.0
115.5 115.5
115.0 115.0
114.5 114.5
114.0 114.0
113.5 secondary trendline 113.5
113.0 113.0
12,5 112.5
112.0 } 112.0
11.5 ”H]\ 111.5
111.0 HIH 11.0
110.5 i 110.5
110.0 110.0
1035 |1 1 109.5
+
Sl o
4. I .
e T I )
107.0 l 1 in1tial entry and trendline 1070
106.5 106.5
106.0 106.0

‘% 29A 12 19 2 509 16 23 007 1521 BN 1218 250 09



82 CHAPTER 6

TRAILING STOPS

Trailing stops have the advantage of keeping you in a trade as the market moves in
your direction. As the market moves, you trail your stops until eventually you get
stopped out. There are several methods that you can use.

Parabolic SAR

The first method is the Parabolic SAR. This indicator was introduced by Welles
Wilder in his book New Concepts of Technical Trading Systems. This method is a trend-
following method that is always in the market either long or short. This system is not
too bad as long as the market is trending. When the market gets choppy, this method
works very poorly. As a stop technique, it works great. It is not the scope of this chap-
ter to explain each indicator and how it is calculated, but here is a brief description of

how the Parabolic SAR works.

FIGURE 6.5 THE DAILY VALUES OF THE PARABOLIC. THE VALUES ARE SHOWN
AS DOTS. THE DOWN ARROWS ABOVE THE DOTS SHOW HOW WELL IT WORKS DURING A
TREND. USING THE PARABOLIC AS A STOP NOTICE HOW THE STOP POINTS FOLLOW THE
MARKET LOWER. THE PARAMETERS ARE .20 STEP VALUE AND 2 MAXIMUM.
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This indicator has two components: the step, which is the size that the Parabolic
will rise/fall as the market makes new highs/lows and the maximum value that the SAR
can obtain. As a rule of thumb, most technicians use .20 as the step value and 2 as the
maximum value. The Parabolic will continue to rise/fall with time until eventually
prices break the Parabolic level and the Parabolic reverses direction (see Figure 6.5). Its
shape resembles a parabola as it follows the market up and down.

Once you are in a trade, you can set your stops to the level of the Parabolic and
every day thereafter change your stop accordingly. Figure 6.5 shows that as the IPC
Mexico Index sells off, the Parabolic follows it down as well. When the market hits the
Parabolic point, the signal reverses.

Moving Average

In a similar fashion, a moving average is a great tool for determining stop place-
ment. A moving average takes a series of data points for the past number of days that
you determine and averages them. For example, if you choose 10 days of closing
prices, you add the closing prices for 10 days and divide that number by 10. As you
add the next day’s closing price, you drop the oldest price, producing a running total
of the most recent 10 days.

When you buy and sell, you can place your exit stops at the same level as the
moving average, as in Figure 6.6. As the market moves, your stop level automatically
follows and you can periodically call your broker to change your stop. There may be
times when you enter long and the moving average is above the market, or enter short
when the moving average is below. When this occurs, place your initial stop and wait
until the moving average moves to the appropriate side before using it to adjust your
stops. You can decrease waiting time by using a shorter length for the moving average.

Use a time period for the moving average that is far enough away to prevent a
false move stopping you out prematurely, but do not make the moving average value
so distant (slow) that you give up a substantial portion of your profits to avoid getting
stopped out. If you are trading short-term, a 5- or 10-period moving average works
well. For the longer term, a 15- to 25-day period is good. This balancing act has no
perfect answer.

There are many different types of moving averages (simple, weighted, exponen-
tial, adaptive), so experiment and visually look at the market and time frames and
choose the average that works best for you. First try a simple moving average. If you
are swing trading and short-term oriented, a more advanced moving average designed
to have less lag might work better.* Figure 6.7 shows the difference between a simple
and an advanced moving average. Notice that for the same number of days, they look
very different. Compare moving average types and lengths to find the one that works
best for you.

*Some simple low-lag moving averages are (DEMA) Difference Exponential Moving Average and (KAMA)
Kaufman Adaptive Moving Average. More sophisticated versions include the Kalman Filter and (JAMA) Jurik Adap-
tive Moving Average.
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FIGURE 6.6 USING A 10 PERIOD MOVING AVERAGE. IF YOU USE THIS
AVERAGE AS YOUR EXIT STOP, YOUR TRADE IS EXITED WHEN PRICE
BREAKS THROUGH THE MOVING AVERAGE LINE.
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Incremental Approach

The third type of trailing stop you can use is the incremental approach. This is
where you adjust your stops incrementally and on occasion, not on every bar. When a
position is initiated and you have your initial stop in place, wait for the market to
either move or close by a certain amount beyond your stop and then raise your stop
by a predetermined increment. For example, every time the S&P 500 closes by one
point or more beyond your stop, you might raise your stop by 0.25 ticks until even-
tually you are stopped out.

The second approach takes into account intraday moves. For example, when-
ever the S&P 500 moves one point or more beyond your entry, you place a stop at /2
point from your entry. As the market continues to move by one point, you continu-
ally raise your stops. If the market does not move, you keep your stop until you get
stopped out or you exit for another reason. This is a great technique because it lets the
market move in your direction before you take any action with your stops.
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FIGURE 6.7 COMPARING THE PERFORMANCE OF A SIMPLE AND
TIME-SERIES MOVING AVERAGE. WHEN LOOKING FOR A MOVING
AVERAGE FOR A STOP, NOTICE HOW THE TIME-SERIES AVERAGE ADAPTS
TO CHANGES IN THE MARKET QUICKER THAN A SIMPLE MOVING AVERAGE.
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In Figure 6.8, we shorted on July 7. Once the initial stop is set, we do nothing
until the market closes 10 or more points from our entry. As the market moves, we
lower at levels 2 (breakeven), 3, and 4. At level 5, we get stopped out.

Trailing Highs and Lows

The technique of trailing highs and lows ensures that if the market rallies in
your direction you will be able to partake in some if not all of the move. The basic
premise is that if your initial analysis is correct, then the market should not take out
the previous lows/highs or previous several days of lows or highs.

Once you are in a position, you place your stop at the high/low for the previous
day or days and move your stop each day to the next day’s high/low until eventually
you are stopped out. A short-term trader who entered long might use the previous
day’s low as a stop. Each day, the trader would change the stop to reflect the level of the
previous day’s low. For example, in Figure 6.9, stops were at the previous day’s high
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FIGURE 6.8 AN INCREMENTAL APPROACH. STOPS ARE INCREMENTALLY LOWERED TO
LEVELS 2, 3, 4, AND 5. WE DECIDE TO SELL ON THE CLOSE WHEN THE UPTREND LINE
IS BROKEN. INITIAL STOPS ARE PLACED AT THE PREVIOUS DAYS HIGH. EVERY TIME THE
MARKET CLOSES 10 POINTS FROM OUR ENTRY PRICE, WE LOWER STOPS 5 POINTS UNTIL
WE ARE STOPPED OUT. POSITION WAS EXITED AS PRICE CROSSED BACK OVER LEVEL 5.
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when short and the previous day’s lows when long. Hold until you get stopped out.
Make sure initially that the previous day’s high/low is not to far away. We do not want
to incur any more risk than is necessary.

Another variation is to add/subtract an increment to the high/low that you use
to reduce the chance that a false move would stop you out of your position. Perhaps
in a long position you can use the previous day’s low minus 0.1 ticks. Look at the mar-
ket you are trading and determine what levels work best. Perhaps a two-day low works
better than the previous day’s low. You may decide that the low of the last three bars is
better. Experimentation is recommended. Longer-term traders can use weekly or
monthly highs/lows for their stops.

In Figure 6.10, experiment to find the best number of ticks to add to the
high/low. On June 10, we go long. On June 11, the market takes out the previous two
days of lows by several ticks and then continues to rally. We could have avoided get-
ting stopped out by adjusting it downward by a predetermined amount.
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FIGURE 6.9 PLACING STOPS AT THE TRAILING DAY’S HIGHS AND LOWS.
EXIT LONG AND SELL WHEN PRICE CROSSES BELOW THE STOP. EXIT
SHORT AND BUY WHEN PRICE CROSSES OVER STOP.
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INDICATORS

Indicators are used mainly for analyzing the markets, but you can also use them for a
stop approach as well as an exit strategy. We will look at several of the more popular
indicators and how you can include them in with your current approach for stop
techniques.

Stochastic

Stochastic is a popular overbought/oversold indicator developed by George
Lane. In general, whenever the indicator goes above 70-80, the market is considered
to be overbought (look for a sell-off). When the indicator drops below 30-20, the
market is considered to be oversold (look for a rally). As a stop technique, we can look
at the value of the indicator rather than the levels used for its original analysis.

Once you enter a position, look at the value of a stochastic. Place your initial
stop and look to exit a long position when the indicator falls for one day or for two
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FIGURE 6.10 STOPS INCREMENTALLY LOWERED TO LEVELS 2, 3, 4, AND 5.
POSITION WAS EXITED AS PRICE CROSSED BACK OVER LEVEL 5. BY TRAILING
THE LOWS WITH .10 TICKS, YOU COULD HAVE AVOIDED BEING
STOPPED OUT PREMATURELY.
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consecutive days. This will enable you to avoid getting stopped out by random moves
in the market. Such moves usually do little to change the value of a technical indicator.
The Relative Strength Index (RSI) is another popular indicator that you can use.
Figure 6.11 shows a 10-period stochastic indicator and an exit when the sto-
chastic was high and turned down.

Momentum

Momentum and least squares momentum are two of my favorite indicators. A
five-bar momentum of the closing price is simply the difference between today’s clos-
ing price and that of five bars ago. Least squares momentum (LSM) is a method used
to smooth out the momentum indicator and alleviate some of the “noise” that indica-
tors can have. This technique is a bit more involved than the other techniques dis-
cussed so far. To make a five-bar LSM of the closing price, first fit a straight
(regression) line through the most recent five closing price points. The LSM is the
slope of this regression line. Make sure that you are comfortable with an indicator’s
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FIGURE 6.11 A 10-PERIOD STOCHASTIC INDICATOR AND AN EXIT
WHEN THE STOCHASTIC WAS HIGH AND TURNED DOWN.
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behavior and how to properly use it. For example, when using these indicators for
exits, be sure that their time frame is similar to the time frame of your trading.

Try to find trends where the market and indicator coincide or the indicator
leads the market slightly. Make sure the indicator moves with the market. When you
are in a position, try to lighten up or get out whenever the indicator turns the other
way. What we want to do is look for an early warning sign of weakness, the indicator
turning,.

Figure 6.12 uses a 10-period least squares momentum indicator and an exit
when the indicator begins to turn up. Again, we are looking for signs of a market turn
10 exit our positions.

TIME STOPS

Time stops are very simple and easy to use. They place a time limit on your trade. Ex-
perience shows us that whenever you enter a trade, within a few days the market
should confirm your analysis by moving in your anticipated direction. If the market
fails to move, perhaps your original analysis is wrong. A time stop of three days gives
the trade three days to work out. If after three days, you have not been stopped out or
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FIGURE 6.12 A 10-PERIOD LEAST SQUARES MOMENTUM INDICATOR
AND AN EXIT WHEN THE INDICATOR BEGINS TO TURN UP.
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a profit is not made, exit the position. Usually you will be taking a small loss when
this occurs.

The time window’s length depends on the time frame you are trading in. For a
short-term trader, 3 to 5 days may be sufficient. For a longer-term trader, perhaps 10
to 20 days is better. For a day-trader, 15 minutes may be a long enough time frame.
What you will find is that if the market hasn’t moved within your time frame eventu-
ally you will be stopped out anyway and at least you can get out with less of a loss or
even a small profit.

This technique forces you to analyze a market to determine the appropriate time
needed to work out. This can be very frustrating if you give a trade 3 days and on day
4 the market takes off in your anticipated direction. Keep two things in mind: One is
that you can always get back into a trade at a later time if you still feel that your initial
analysis is correct. Two, preservation of capital is key. If the trade is not working after
the time stop you have chosen, your capital may be better used in another trade or
market. You should not tie up all your capital on a trade waiting while other better
opportunities may be out there.

Be careful during quiet markets and markets that are trapped in a tight range.
These markets go nowhere for days and even weeks until eventually the market ex-
plodes. If you are in this type of market, you may want to give the trade a little bit
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longer than normal to work out. Keep the type of market you are trading in mind
when you formulate your time stop. For example, you enter a market and realize that
for the past 3 weeks the market has been very quiet trapped within a defined range
trading back and forth. If you originally only intended to give the trade 3 days to
work out, perhaps 5 or 7 might be better. Conversely if a market has been very
volatile, you may want to shorten the time stop. Figure 6.13 uses three days for the
trade to work out. Why three days? Only experimentation and testing can give you a
fair number of days to use. Keep in mind that this approach takes discipline because
it is very difficult to exit a position when you still might have a possibility of the trade
working out.

PROFIT OBJECTIVE STOPS

Profit objective stops are predetermined levels of profit at which you will exit a posi-
tion. For example, 0.4 ticks may be what you determine to be a reasonable profit per
trade with the market you are trading. You will set a market order to get out of a po-
sition once 0.4 ticks is reached in your anticipated direction.

FIGURE 6.13 A TIME STOP. THE POSITION TAKEN ON AUGUST 13
TIMED OUT AFTER THREE DAYS OF NO ACTIVITY.
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The advantage of this technique is that during choppy, sideways markets, a trail-
ing stop can produce losses or fail to produce any significant gains. In contrast, if your
profit rarget is not set too far away during trending and choppy markets, the trading
range is usually large enough to stop you out with profit. Because of this, profit targets
will increase the percentage of winning trades during choppy markets, and this in-
crease must occur to be profitable. Remember that you are only taking small bites out
of a trade that could be potentially a big winner. Therefore, you want to increase the
number of winning trades to make up for missing some big moves.

The main disadvantage is that when the market does move greatly in one direc-
tion, you will not be holding a position. Depending on which market you trade, you
should use a profit objective that is great enough to produce a decent profit after com-
missions and slippage (the difference between your exit price and your actual fill).
However, it should be small enough that the percentage of winning trades is at a level
that will offset your losses.

If you are going to use a profit objective stop, keep in mind that you must be able
to watch the market rally well beyond your objective from time to time. The benefit is
that you will be confident in knowing you have a system producing more winners than
losers. In Figure 6.14, we decided to go long at the break of the high (65.3) of May 29.
We went long and placed our initial stops. With this trade, we had a profit objective of

FIGURE 6.14 PROFIT OBJECTIVE STOP. THE LONG POSITION
WAS STOPPED OUT BY A PROFIT OBJECTIVE SET AT $625.
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Y point ($625). The very next day, we exited the position with our profit objective at
65.8. With the market closing very strong from our initial entry, we might have
brought stops to break even. Two days later, you would have been stopped out at
breakeven. Even though you would have lost no money, without using a profit objec-
tive stop you would have missed an opportunity to make a profit.

Figure 6.15 shows a period in the sugar market where sideways choppy trading
occurs. Arrows were placed at swing high and lows to show you what would have hap-
pened if you bought and sold at these points. If you used a trailing stop (moving av-
erage), most of these positions would show little profit or breakeven trades. However,
if you had used a profit objective stop of 0.2 ticks, every trade would have made you
money. It is very important for traders to know what type of market they are in and
use the appropriate stop strategy.

DOUBLE AND REVERSE

This next strategy is very risky and somewhat advanced. Before trying this technique,
study it carefully. This is an effective strategy for you to turn your losses into potential

FIGURE 6.15 THIS CHART SHOWS HOW A SIDEWAYS CHOPPY MARKET
USING A PROFIT OBJECTIVE STOP WOULD SHOW A PROFIT ON EVERY TRADE.
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profits or breakeven trades. This strategy should be used only in markets that are lig-
uid and volatile. You want to make sure that the market partakes in wide swings
throughout the day, as in the currency market or the S&P 500.

The basic premise of double and reverse is that when you are stopped out, you
will double up on the opposite position to recoup your losses. With twice as many
contracts, it will take half the initial move to get even. When even, you can reevaluate
the current situation to make adjustments. Again this is a risky strategy, but if used
correctly it can deliver great results. If you are wrong, however, this strategy could po-
tentially double your losses. If you use it correctly, you can eliminate many potential
losing trades or reduce the initial loss.

When your stop is hit, you are counting on the market continuing in that di-
rection long enough to recoup the amount of your original loss, since you only need
half the original move. Markets prone to false breakouts help this strategy, as well as
those times when many stops are hit causing a swing in the opposite direction. You
then use this swing to recoup your loss.

In Figure 6.16, all through May the Canadian dollar moved lower in a down-
trend. If we sold on May 22 at the low of 72.87, then for the next couple of days it ap-
peared thar the trade was working out. However, the market reversed quickly. If your

FIGURE 6.16 DOUBLE AND REVERSE. IN THIS SCENARIO, LOSSES
FROM THE SHORT POSITION WOULD HAVE BEEN QUICKLY COMPENSATED
BY GAINS FROM A DOUBLE AND REVERSE STRATEGY.
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exit method used the trendline, you would have stopped out with a loss on May 29.
You could have then saved this loss by using the double and reverse stop. By moving
your stops to breakeven, fewer losses would have occurred if you were trailing the po-
sition with the highs of the previous day.

MULTIPLE POSITION EXITS

This next section is more advanced but the ideas and techniques are useful if you
trade multiple positions. I strongly recommend not trading multiple positions until
you feel comfortable trading with the markets and techniques you already use. Also,
make sure that you have adequate capital to incur inevitable losses.

If you trade multiple positions, I strongly recommend trading in multiples of
two (2,4,6). If you do not, it will be more difficult to determine where to exit each po-
sition. You can, however, take any of the techniques we have discussed and use them
with as many positions as you choose to hold.

The first technique will combine the profit objective stop with the trailing stop.
Choose the trailing stop that works best for you. By using this technique, you will exit
half of your positions at the profit objective and use the trailing stop for the second half.
This is a great technique because you can hit the profit objective fairly easily and this
will ensure making some profit on the trade even if the other position is stopped out.
When initially entering the position, remember to place an initial stop to protect your
capital. Next set your profit objective stop and your trailing stop. If your profit stop is
hit, just keep adjusting the trailing stop until you exit the second position. This will en-
able you to take advantage if the market starts to explode into a trend. You will be there
in your position to take advantage of the move. If the market trades choppy, at least you
can somewhat limit your losses due to a partial profit from the first position.

Another method is to stagger your stops by placing one tighter than the other. If
your analysis is correct, then the trade should work out from the onset. However,
there are times when the markets drop a little before rallying and vice versa. If your
stop is too tight, then you will be taken out before the trade has a chance to work out.
To counter this, you can place a loose stop on half your trade and a tight one for the
other half—perhaps one at $300 and one at $500 for a maximum loss of $800 rather
‘than both stops at $500.

Another method you can use if you trade multiple positions is to stagger your
profit objectives. For example, say your system automatically exits your position at a /2
point profit (0.5 tick). You can exit the first position at 0.3 tick and the second at the
original 0.5 tick stop. The 0.3 tick profit objective should be easier for the market to
hit, thereby increasing your percentage. If the 0.3 tick objective is hit, the market turns,
and you get stopped out, at least you have some profit to help offset the loss of the sec-
ond position.

There are numerous ways you can combine different stops when you are trad-
ing multiple positions. Experiment and make sure that the combination enhances
your returns rather than increases the losses or the chances of losses occurring. In
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FIGURE 6.17 COMBINING STOPS. TWO SHORT POSITIONS WERE ENTERED
WHEN THE STOCHASTIC TURNED DOWN. THE FIRST WAS EXITED BY A PROFIT STOP OF
0.5 TICKS AND THE SECOND WAS EXITED WHEN THE PREVIOUS DAY’S HIGH WAS BROKEN.
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Figure 6.17, we decided to sell soon after the 5-day stochastic turned down. It turned
on October 13. We then sold on the break of the low of the signal. Our initial stops
were placed and we chose to exit our first position at 0.5 ticks in our favor and exit the
second position whenever the previous day’s high was broken. This method enables
you to use the best that each stop technique has to offer.

VOLATILITY

Volatility is the trading range of a market. Traders view it to determine whether a mar-
ket has good profit potential. A volatile market can provide good trading opportuni-
ties because of its large wide swings as well as its ability to trend. Less volatile markets
tend not to move as quickly and it is harder to take advantage of small swings. Volatil-
ity is a double-edged sword. High volatility markets can be very dangerous because
tight stops get taken out more frequently as big moves occur often in both directions.

Volatility is very important for stop analysis because you need to be aware of the
type of market environment you are in (volatile, nonvolatile). When markets exhibit
a high degree of volatility, your stops should be a little wider to compensate for the
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wide swings. Perhaps you may decide to trade fewer contracts to control risk better.
You may also decide to raise profit objectives because you have a greater chance for the
market to move farther. The opposite is true when markets exhibit less volatility: you
can use tighter stops and you may consider smaller profit objectives as well. Perhaps
you can consider trading more contracts since the risk is less and the stops are tighter.

Volatility is an important consideration when you look at the #ype of stops to use +
as well as the placement. Most software packages contain volatility studies that you
can use. Look at historical volatility for the past several weeks and months to get a feel
for where the volatility of the market has been and is now. Figures 6.18 and 6.19 sho
two methods of determining when a market’s volatility is low. The volatility indicator
in Figure 6.18 shows a period of one month wherein volatility has fallen from 5 to 1.
Notice how the market is trading between 65.5 and 66.0. Figure 6.19 shows the daily
range (high minus low) again during the same time frame. Notice how the market’s
range is under 0.4 ticks. If you are trading during this time frame, you will want to
adjust your strategies (stops, targets, time) to reflect the market’s inactivity.

Remember that volatility is a double-edged sword and that there will be times
when a market becomes too volatile to trade. The risk in a very volatile market be-
comes one not worth taking. Sometimes it is better to wait for volatility to fall back
before trading again.

FIGURE 6.18 DETERMINING LOW VOLATILITY. AS PRICE FORMED A CLASSICAL PENNANT
FLAG PATTERN, INDICATING A POTENTIAL BREAKOUT, VOLATILITY SHRANK FROM 5710 1.
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FIGURE 6.19 AN INACTIVE MARKET. DURING THE SAME TIME WINDOW AS IN
THE PREVIOUS FIGURE, THE DAILY TRADING RANGE INDICATOR HOVERS BELOW 0.5.
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OPTIONS

Commodity options can also be used as a stop technique. While it is not within the
scope of this chapter to explain how the options market works and how the pricing of
options is determined, there are many good books on the topic. Options can be com-
plex, and experienced traders should use this technique.

Options represent the right to sell/buy a futures contract at a predetermined
price in the future. The two sets of options are puts and calls. Puts represent the right
to sell a futures contract at some predetermined price at the expiration date of the op-
tion. For example, an October .6700 Swiss franc put gives the buyer the right to sell a
Swiss franc futures position at the strike price of .6700 at expiration in October if the
futures market is trading below the strike price. Calls represent the right to buy a fu-
tures contract at some predetermined price at the option’s expiration date.

Whenever a position is initiated, you can look to buy cheap options to protect
your position. For example, suppose you decide to buy the Swiss franc at .6700. You
can buy a .6600 or .6650 put to protect your position. If the market moves against
your contract position, the option will increase in value, thereby offsetting most of
the loss incurred by the contract. However, if the market moves in your anticipated
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direction, the option will decrease in value and expire worthless. Your loss on the op-
tion will be the premium you paid to acquire it. You need to take that into account
when formulating your stop strategy. You do not want to pay too much for the option
and you want to use the closest expiration date if you are trading short term. If you are
a long-term trader, perhaps you will need to go out several months to protect yourself.
If your initial analysis is wrong and the market sells off, you can recoup some or all of
the loss that occurred.

Another good technique for use with options is to lock in a profit. Suppose you
are long from a price of 500 and the market is now at 600. You can place a sell stop
at 550 and sell a 550 call naked (all by itself), receiving the premium as payment. If
the market falls below 550 you exit your futures position, the option becomes worth-
less, and you made a profit (550 — 500 plus the premium). If the market continues
to rally and stay above 550 past expiration date, you lose your futures position to the
option holder for the strike price of 550, but you still made a profit (550 — 500 plus
the premium).

These are just two simple strategies you can use with options. There are numer-
ous strategies, both simple and complex, that can be used with options.

CONCLUSION

Exiting a position is an important aspect to trading. If you cannot properly exit a posi-
tion, you will never achieve success in trading. Exiting is more complicated than sim-
ply picking up the phone and calling your broker. A proper exit strategy is crucial in
preserving your capital and ensuring profitable trades. Once you enter into a position:

« You have to set your initial stop. You will need to determine your risk parame-
ters and examine the type of market and trade you are in. Will this trade last
three days or three weeks?

¢ Once the initial stop is placed, you will then need to monitor the position.
When is the appropriate time to bring your stops to breakeven?

* Determine if you will take a predetermined amount out of the marker or if you
will trail the market until you get stopped out. If you decide to use a trailing
stop, you will have several to choose from.

Once you are stopped out of the position, hopefully with a profit, the whole
process starts over again with the next trade. This chapter has highlighted the impor-
tance of stops and a proper exit strategy. There are numerous techniques, and you
will need to experiment and use the ones that you find most comfortable. The tech-
niques you use should make sense to you and your style of trading.



CHAPTER 7

Basic Money Management

JOSEPH LuiIsli

The key to any successful trading venture is money management. It is probably the
single most important aspect in trading. Money management can be loosely defined
as how a person manages his or her money in the financial markets, the person’s
bankroll so to speak. This can consist of factors such as the number of contracts to
trade, the number of markets to trade in, exiting a position, and loss control. Money
management can be as simple or as complex as a trader wants it to be. In this chapter,
we will start with the basics of money management and move on to more complex
topics. Each idea or topic will show how you can apply money management to your
trading to help ensure your success.

Money management has been one of the least understood aspects of trading. For
this reason, it is also the most essential to master—without it, failure is imminent. In its
most basic form, money management in trading means that traders should spend 70
percent of their time on developing and using money management and 30 percent of
their time looking for low-risk, high-profit trading opportunities. In contrast, many
traders feel that a successful system can make them rich without regard to money man-
agement. Many systems can be 80 percent accurate and still lose money due to over-
trading and bad risk-to-reward ratios. By risk-to-reward ratio, I mean a system that has
9 profitable days in a row making $100 a day can be wiped out on day 10 with a $900
loss. The system is 90 percent accurate, yet no money is made. To be successful, a trader
only needs to be accurate 51 percent of the time and sometimes not even that. Most
successful money managers use systems that are only 40 percent to 50 percent accurate,
but they have very strict money management standards and their risk-to-reward ratio is
very high. Having a money management plan is critical. All the top traders interviewed
in Market Wizards, Harper Business, 1993, by Jack Schwager had a reason for stating
that money management is the most important element in trading. It is!

THE BASIC TERMS

The following terms are used in this chapter:

* Average loss  The total of all your losses divided by the total number of losing
trades.

100
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Average profir The total of all your profits divided by the total number of win-
ning trades.

Capital The amount of money in your trading account at any given time. This
can also be referred to as equity.

Drawdown This represents a cumulation of losses from your last winning
trade. Drawdown can be measured on an intraday, daily, and end-of-trade basis.
A series of losing trades can accumulate into one large drawdown.

Equity Represents the profit or loss on a given trade, added to the previous
equity value. Generally, the trader starts with an initial equity amount of
$10,000 and as trades are taken or followed, the outcome profit or loss is added
or subtracted to the initial equity and a running total is kept. For example, if
trade results were +100, +200, —100, and +300 for a starting capital of 10,000,
the equity after each trade would be 10,000, 10,100, 10,300, 10,200, and
10,500.

Fast market A market in which the action (prices) are moving wildly, usually
after some surprise news or economic report is released. During this time, the
brokers on the floor are not held to your orders at the price you give. Now you
can see why slippage becomes an important factor.

Gross profitlloss The total profit or loss from a trade not including commis-
stons and slippage.

Largest losing trade  The biggest dollar-losing trade compared with all losing
trades in a given series or number of trades.

Largest winning trade  The biggest dollar winning trade compared with all win-
ning trades in a given series or number of trades.

Limit Move The maximum that a market can move up or down in a single
trading day.

Losing trade A trade that produced a loss once a trade is over.

Margin  The amount of money a trader needs to put up to trade one contract
of a particular market. This amount is set by the exchanges and can be changed.
Net profitfloss  The total profit or loss from a trade including commissions,
slippage, and any other factors included in your exit price.

Percent losing trades A running total of the number of losing trades divided by
the total number of all trades.

Percent winning trades A running total of the number of winning trades di-
vided by the total number of all trades.

Slippage A term used to define the difference between the price you geton a
trade versus the actual fill from your broker. This usually represents a few
ticks. In fast markets, it can become many ticks. This can be important when
comparing results on paper versus actual market results. The two can be very
different.

Starting capital The amount of money used to start your trading account.
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* Volatility This is related to market action. The wider the swings, the more
volatile a market is.
* Winning trade A trade that produced a profit once the trade is over.

USING BASIC MONEY
MANAGEMENT IN TRADING

Probably the single most important money management concept in trading is deter-
mining the number of contracts to trade. While no one approach is the best, some
guidelines to follow include looking at margin requirements. Each futures contract
has a posted margin that you must have in your account to trade one position for that
market. These margins are posted by the exchanges that the market trades in. The ex-
changes constantly monitor the markets and margins can be raised or lowered. Mar-
gins generally rise when a market becomes more volatile. An example in the Deutsche
mark futures is a margin of $1,250. This is the minimum to trade one contract.

Maintenance margin is calculated to determine how much you will truly
need once a position is established. Most beginners trade using the margiff* posting
in the following way. They will reason that a $10,000 account can trade eight
($10,000 / $1,250) Deutsche mark futures. This approach is entirely wrong because
of the market’s volatility and the leverage involved. An account can get wiped out
very quickly using this formula. Therefore, most people use a factor of the margin
such as two or three times margin per position. If the margin is $1,000 and you
use a three times factor, you would trade one position for every $3,000 you have
available.

Another method is to allocate a percentage of your account per trade. For exam-
ple, if you allocate 2 percent per trade and you have a $100,000 account, that would
be $2,000. On a contract that has a $1,000 initial margin, you could trade two con-
tracts. The problem with this technique is that when you.have a small account, say
$10,000, a 2 percent allocation is $200. There are no markets that have a margin that
low. For smaller traders, a suggestion would be to set a plan according to the amount
of money you have to trade. If you have a $10,000 account, you may decide to trade
two markets and only one contract per market. Every time the account grows by
$5,000, you may add another contract or keep the contracts the same and add an-
other market to trade. There really are no hard-and-fast rules. Just be very conserva-
tive when starting, and remember that if you are trading well, one contract can make
you a lot of money. Perhaps wait until your account size has doubled before adding
more contracts. When you experience a series of losing trades, you will be glad that
you are trading conservatively.

Determining what markets to trade is a more subjective task. Here are some
suggestions:

* What areas interest you? Does the stock market get you excited? Interest rates or
foreign currencies?
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* What is your trading method or trading system? Is it short term? Long term?
Trend following or countertrend? Some markets historically trend better than
others.

e Always look for liquid markets because they give you the ability to get out if you
so choose. Remember many markets have limit moves and these limit moves
occur fairly frequently. Once a limit is hit, no further price movement can occur
in the same direction, thereby killing liquidity.

« Are your system results based on a basket of markets or are you focused on one
market?

e The last and most important thing to consider is the amount of capital you have
to trade. You may love the stock market and want to trade the S&P 500, but if
you only have $8,000 to trade, you cannot trade that market. The margin for
the S&P 500 is $10,000 per contract. Based on the money you have available
for trading, look to the markets that suit your trading and fall within your
money parameters.

ADVANCED MONEY MANAGEMENT

What most traders do not realize is that the same time and precision they put into
their trading and system development, they can also put into money management
strategies and techniques. The same techniques that you use to analyze the markets
can be applied to equity and money management.

Equity Charts

Next to the actual market charts, equity charts are the most important charts
that a trader can keep. Equity represents the profit or loss on a given trade added to
the previous equity value. If you ever notice the nice advertisements for systems for
sale and a chart that looks like a rocket taking off, this represents the equity chart of
that particular system’s trading results. An uptrending equity line represents a series of
profitable trades; for example, +$200, +$300, +$500. A downtrending equity line
représents a series of losing trades; for example, —~$100, -$500, —$300.

Generally, the trader or system being tested starts with an initial equity amount,
say $10,000. As trades are closed out, the outcome (profit or loss) is added to the ini-
tial equity and a running total is kept. Figure 7.1 shows an uptrending and down-
trending equity chart. As trades accumulate, an equity line forms that looks similar to
a line chart of a particular market. '

You should analyze your equity very carefully to get an idea of how your trading
is faring, If you are trading well, the equity line should be uptrending. If the trading is
poor the line will be falling or downtrending. If your results are mixed, the line will be
moving sideways. Each of these scenarios can be very insightful to traders who can step
back and look objectively at the results. Uptrending equity charts are what we all strive
for because this represents winning trades over time. Profits are outweighing losses.
The steeper the slope the better because that means your money is growing rapidly.
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FIGURE 7.1 TWO SAMPLE EQUITY CURVES.
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Take a look to see how smooth this line is. How about the zigzags in the line?
Are there any that represent a fairly sizable loss or series of losing trades? If the oppo-
site is occurring and the equity line is pointing downward, you should be very con-
cerned. This situation represents more losses over time than winners or big losses that
cannot be overcome by the winning trades. This situation is what every trader tries to
avoid. If this situation is happening, you need to analyze your trading or system to de-
termine what is causing the losses. Are you following your plan? Has the market
changed? If you are trading a trend-following system and now the markets are trend-
less and choppy, this could cause losses as you get whipsawed. A sideways equity chart
represents profits and losses that generally are equal over time. The losses and profits
cancel out. In this situation, equity is trapped between two levels, for example,
$10,000 and $12,000. If this is the scenario, you need to analyze why losses occur
after your winning trades. Perhaps the risk-to-reward ratios should be higher.

Equity Line Techniques /

Trendlines

The same analytical techniques applied to markets can also be applied to eg-
uity charts. Trendlines connect important highs and lows to project the anticipated
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FIGURE 7.2 EQUITY CURVE CROSSES UNDER A TRENDLINE,
INDICATING IT IS TIME TO REDUCE TRADES.

/ lighten up or suspend trading

uptrending equity
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direction. By connecting a series of significant lows, we have an uptrend line. By con-
necting a series of significant highs, we have a downtrend line. If you can draw an up-
trend line, your equity is rising and your trading is going well. A break of the uptrend
line can signal a start of losing trades. Figure 7.2 has an uptrending equity where an
uptrend line can be drawn. Eventually, a series of losing trades causes the equity to
drop below the trendline. This would be a good time to suspend trading to preserve
capital. When your equity breaks below an uptrend line this could represent an area
to reduce your trading. You can even just paper-trade your signals until the equity
rises to form another uptrend line. A break below a trendline can signal the start of 2
losing streak. Drawing trendlines is more of an art that an exact science.

If you are unable to draw a trendline, perhaps the results of the trading are
choppy, you should analyze the reasons why. If the system you have been following
shows a terrible downtrending equity, you might be tempted to throw out the system.
You might consider still following the system and drawing a downtrend line. If the
equity breaks the trendline going upward, this could signify a good area to start tak-
ing signals. Maybe there was a good reason that the system and systems equity had
fallen such as low volatility, or a choppy market. When the equity rises and breaks a
downtrend line, the reasons for the system performing poorly could have changed.

Moving Average

A simple moving average taken of the equity line can provide some valuable in-
sight. A trader can suspend trading or lighten up on position size when equity is
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below the moving average. I recommend withdrawing to the sidelines completely
when the equity line is below its moving average and simply continue tracking or
paper-trading the system’s trades. When the equity goes above the moving average,
trading should resume. This technique ensures capital preservation, in case the system
never returns to profitability (i.e., an equity line that goes to zero).

Furthermore, use a moving average that is slow enough so the equity line is not
constantly crossing the moving average. Make sure it is not too slow, or a series of big
losses will need to occur for the equity to fall below the moving average. A moving av-
erage length of 10 to 25 days is usually sufficient (see Figure 7.3). In addition, exper-
iment with different moving averages to find the one that works best for you. Keep in
mind that there are about a half dozen different moving averages. Each one is a little
different than the next. Some have less lag, some weight present data heavier than
older data, and others adapt to the market environment. Some include a volatility
component. Experiment to find one that works well. My studies show that a simple
moving average seems to work the best.

Stop and Start Trading with Equity

The logic behind Start and Stop Trading is simple. If a system is performing
poorly and experiencing losses, equity will start to fall. As equity falls, it will eventu-
ally cross below its own moving average. When this happens, why not just simply stop

FIGURE 7.3 COMPARING AN UPTREND LINE TO AN APPROPRIATELY
SMOOTH MOVING AVERAGE OF THE EQUITY CURVE.

SIMPLE MOVING AVERAGE

STARTING EQUITY
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trading? Continue paper-trading and following the signals until the equity rises above
the moving average and then start trading again (see Figure 7.4). The drawback is that
you will miss the profitable trade that brought the equity above the moving average.
Another drawback occurs if the results are choppy—a good profitable trade that
brought the equity above the moving average could be followed by a losing trade. In
this scenario, if you take the second trade (since the equity would then be above the
moving average), that trade is a loss.

In the following example, I used a volarility trading system provided through
Investograph Plus software. The market being used is the Standard & Poors 100
(OEX) from 12/31/91 to 5/20/92. The system uses an eight-day time frame and a 20
percent volatility factor for the breakout. Commissions used were $61 and every one-
point move in the index will represent $266. The initial starting capital is $10,000.
Initial results are shown in the Table 7.1.

Figure 7.5 shows the equity together with a 10-day simple moving average of
the equity line. The following results occur if we stop trading when the equity is
below the moving average. Figure 7.6 has the periods marked where the equity is
below the average. Results are in the “Modified System” column of Table 7.1. Figure
7.7 shows the new equity curve with the new results. A much smoother equity curve
resulted.

FIGURE 7.4 SHORT AND STOP TRADING. TRADING IS SUSPENDED WHEN EQUITY FALLS
BELOW THE TRENDLINE AND RESUMES WHEN EQUITY CROSSES ABOVE THE TRENDLINE.

/__—— trading suspended

trading resumed

' o w F 100 18 2¢ 0 1 17 A o7 14 BN



108 CHAPTER 7
TABLE 7.1 COMPARING TRADING PERFORMANCE OF TWO SYSTEMS
Initial System Modified System
Total profits $20,616 $23,217
Total number of trades 68 37
Winning % 52% 56%
Profit per trade $303 $627
Highest account value $20,616 $23,217
Lowest account value $9,853 $9,853
FIGURE 7.5 THE EQUITY LINE OF THE INITIAL SYSTEM WITH
ITS 10-DAY SIMPLE MOVING AVERAGE.
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FIGURE 7.7 THE EQUITY CURVE OF THE MODIFIED SYSTEM.
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Reversing with Equity

The basic concept behind this approach is to reverse the signals given from a
system when the equity is below the moving average. This approach seems counterin-
tuitive, but take a closer look. As stated eatlier, equity is composed of profit and losses
from trades. These trades are based on a system that you are following. Each system
design is based on a certain type of market (trending, choppy, volatile, range bound,
etc.). As the market changes from one type to another, a system can start to incur los-
ing trades. These losing trades are bunched up during the period that the market is in
the type of action that your system dislikes. As the losses occur, your equity will fall
and eventually go below the moving average.

While the equity is below the moving average, for the most part the system is
still producing losses (more losing trades than winning trades). Therefore, the signals
are wrong. What would happen if you did the opposite of the system during this time
frame? Common sense would say that you would have winning trades. Now granted,
you will have some winning trades when your equity is below the moving average;
and eventually as the market changes, the system will start picking up winning trades
and the equity will rise above its moving average. Also, keep in mind that once your
equity falls below the moving average, this situation can last for a long time. Weeks
and months can come and go, as you watch your system take losing trade after losing
trade. An example will give you a basic idea of how this technique can work using the
volatility breakout system.

As one of the more popular trading systems, the volarility breakout system has
developed a following because over time it has performed quite well. In addition,
many people feel that markets trade in ranges, only to break out of these ranges to
form a new range or trend depending on the fundamental and economic news. This
system does not predict the future direction of prices but simply reacts to the current
volatility and captures the major price moves. The volatility breakout system performs
poorly when the markets are in a tightly congested range. It performs well in volatile
markets that are trending in nature.
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The volatility breakout system is always in the market either long or short. It
moves from one signal to the next. It works by calculating the true range for the num-
ber of days specified by the trader. Calculating this range requires subtracting the low
from the high for that particular day. True range takes into account gaps up and down
in price activity. This is a more accurate measure of a market’s range. True range uses
yesterday’s closing price instead of today’s low, if today’s low is greater than yesterday’s
close. Also, true range uses yesterday’s close instead of today’s high, if today’s high is
less than yesterday’s close. You would select the number of days to calculate the aver-
age true range. A trader who chooses five days would calculate the average true range
over the previous five days.

The second parameter for the system is the breakout percentage. If the market
breakout is more than a specified percentage of the average true range either above or
below the previous day’s close, than a buy or sell signal is generated. As a recommen-
dation, look at 4 to 12 days to calculate the true range and 25 percent to 130 percent
for the breakout. Experimentation and testing will enable you to come up with a good
set of parameters. Many software packages have this system so you can just plug the
numbers in and go.

We will look at one example with the Swiss Franc. This market is fairly volatile
and like many of the other currencies tends to trend better and more often. Figure 7.8

FIGURE 7.8 200 DAYS OF THE SWISS FRANC.

SHISS FRANC 1M1 03/13/35
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is 200 days of the Swiss Franc ending on March 13, 1995. The market has a few up
and down trends and ends with an explosive move to the upside. By looking at 200
days starting with the period ending March 13, 1995, we will use 7 days for the aver-
age true range and 65 percent for the breakout percentage. We will also take into ac-
count $32 per trade for commissions and no slippage.

Testing during this period produced results shown in the “Initial System” col-
umn in Table 7.2.

With the equity curve, we place a 25-day time series moving average. The equity
curve just falters back and forth with the moving average. Where the equity is below
the moving average, it generally coincides with the times that the Swiss franc is trad-
ing sideways and choppy. Can the results be improved without destroying the system’s
integrity? The modified system places opposite signals when equity is below the mov-
ing average. Performance results of this modified version are in the “Modified System”
column of Table 7.2.

A comparison of the results shows that this simple technique can turn a
mediocre system into a winner. Keep in mind that certain types of systems will not
perform better by reversing the signals. This will be due to the type of system and
market you are testing. Always keep your stops in place and have good exit rules.
Lastly, you will need to keep separate charts to follow the original system’s trades and
equity while you deviate with your own alternative strategies.

Percentage Charts

As discussed eatlier, it is important to know your system’s percentage of winning
and losing trades. These percentages can be used in chart form to provide valuable in-
sight. The percentage charts are running totals based on the sum of all trades. You will
find that your system’s percent of winning trades (percentage profitable) will fall
within a range of values, for example, 50 percent to 70 percent.

One way to apply this graph is to set your system’s limits to, say, 50 percent
profitable. If the percent profitable line of your system falls below 50 percent, all trad-
ing should cease or position size should be reduced. Conversely, when this line is ris-
ing or is above some value, say 70 percent, you could increase position size. You
should be trading your heaviest when the odds of a win are in your favor.

TABLE 7.2 COMPARING TRADING PERFORMANCE OF TWO SYSTEMS

Initial System Modified System
Total profits ~ $6,015 $22,446
Total number of trades 49 59
Winning % 32% 69%
Profit per trade $122 $380

Largest drawdown $79,916 $2,710
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Depending on the type of system you are trading, you will have to set the range
of values. A trend following system may have good results between the 40 percent to
60 percent range, whereas a short-term oscillator system may range higher: 60 percent
to 75 percent. The higher the risk-to-return ratio, the less you have to be correct to
make a profit. Traders should always make sure that their trading has a good percent
profitable for the system that they are trading and should be very cautious when this
number decreases too rapidly. This may signal a change in_the market, trending to
sideways, or a system that is no longer working due to some variable.

The same chart can apply to percent losing trades as well. Figure 7.9 shows a
percentage profitable chart. Notice how the percentage has stayed mostly within a
range of 50-70. In this case it may be advisable to raise position size above 70 and cut
size below 50.

Some systems will trade heavier when the percentage is above a certain number. I
have a system that made 94 trades. Its ending equity was $51,292. As a modification, I
keep a running total of the percentage profitable and double the position size from one
to two contracts when the winning percentage is 57 percent or greater and keep only
one contract when it's below 57 percent. This modified system’s final equity is $60,112.
What about drawdown since we are trading two positions? Surprisingly, the results are
favorable as well. The original system’s drawdown was $2,433, while the new system
had a drawdown of $3,138. So for an increase in risk of $705 we added $8,820 to our
bottom line, not bad! Figure 7.10 shows the two resulting equity lines.

FIGURE 7.9 A PERCENT WINNING TRADES CURVE AND TWO
THRESHOLD LINES: 50 PERCENT AND 70 PERCENT.

Range 50-70% Profitable
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FIGURE 7.10 RUNNING EQUITY OF THE ORIGINAL AND MODIFIED SYSTEMS.
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Average Profit and Loss

On a single chart, plot the profit made on each winning trade and on the same
chart plot its moving average. Average profit is calculated by taking the total of the
most recent IV profitable trades and dividing it by V. For example, if the last trade had
a profit of $800 and the most recent 10 profitable trades totaled $7,000, plot $800
and the running average $700 ($7,000/10). The profit line should, for the most part,
stay on or above the average profit line. One should look to maximize profits on every
trade. As you get better, profits should be greater than the average. When profits start
falling below the average profit line, one should remain very cautious and reduce posi-
tion size or halt trading. This again can provide an early warning sign that the markets
are changing or that a losing streak is occurring (see Figure 7.1 1).

This chart can also be calculated for average losses as well. As you get better, the
size of your losses should shrink. If your losses are increasing too rapidly, reduce posi-
tion size or halt trading. You can also apply a moving average on your losses chart.
This time, your goal is to have a loss that is less than its average.
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FIGURE 7.11 PROFIT PER WINNING TRADE AND ITS RUNNING AVERAGE.
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Reward versus risk and risk versus reward. These terms have been thrown around
much in various articles and books but what do they really mean? Reality says that
risk versus reward is the cornerstone and foundation on which all else is based.

Risk is the amount of money that is on the line whenever you place a trade. If
you do not use stops, then risk is unlimited. Theoretically, the market could fall to a
point that would ruin you (e.g., being long the day before the October 1987 crash). If
you have a stop in the market your risk is limited to the price of the stop. (This is
sometimes not true due to other factors that we will touch upon later.) Risk can also
represent the amount of money that you lost when the position is exited (closed).

Reward is the profit that is made from the trade you are in. This only occurs
when the position is exited. Paper profits do not count. You could be long from 100
and the market is now at 105, giving you a 5-point profit (reward). But, what hap-
pens when the market opens 7 points lower and you exit the position? Your reward
has now become your risk. Remember that only real profits and losses matter when
you evaluate anything.

When you evaluate a system or trading result, you always have to consider re-~
ward relative to risk. This is also called the reward-to-risk ratio. If your system’s re-
ward-to-risk ratio is 2:1, it will make $2 for every 1$ risked. Eventually, you will
come out ahead on the long run. Depending on the profitability of the system, your
ratio can vary. If your ratio is 3 or 4: 1, you can afford to have many more losers than
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winners because the size of the winnings are much greater. Ratiosof 2:1, 1.5:1, 1:1
will only work with a high degree of accuracy (65%-75% or better).

Before you enter any trade, always look at how the situation may affect your
risk. Is the market volatile or quiet? Has the open been gapping much? Where is my
stop and if it is hit how will this affect my profit and loss? Reward will need to be cal-
culated as well. Based on my analysis, is this going to be a big or small move? Is this
trade going to take days or weeks? If the market explodes in my anticipated direction
on the first day of my trade, will I take the money and run or do I have an effective
strategy to deal with that?

Figure 7.12 depicts the reward-to-risk ratio in action. A nice uptrend line has
formed and you decide to go short when it is broken. The market falls below the up-
trend line and we are now short from .6660. We decide to have a 3:1 reward-to-risk
ratio. Stops are placed at .6710, a risk of 0.5 ticks. We will place our orders to get out
at .6510, a profit of 1.5 ticks, thus the 3:1 ratio. When this trade is entered, we do
not know the outcome ahead of time. The only thing we know is that at the end of
the trade we will have either a 0.5 tick loss or a 1.5 tick profit. One profit like this
equals being wrong three times.

FIGURE 7.12 SETTING EXIT STOPS TO PRODUCE A 3:1 REWARD/RISK RATIO.

DEUTSCHE MRX I1 12/13/36
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Close to Open

Unless you are a day trader, there is always the close-to-open risk. This was not
much of a problem 5 or 10 years ago because when a market closed there was no more
trading till the next day’s session. With the increase in international trading and the
need to access the markets at all times, many new after-hours trading systems were es-
tablished to meet the needs of foreign investors and global traders. Globex, Project A,
and Access (to name a few) are after-hours electronic systems used to match up buy-
ers and sellers while the markets are closed.

Because of their popularity and need, markets are now experiencing big close-
to-open gaps. A gap is the difference between the previous day’s high and low and the
new day’s open. Depending on the market and events that happen overnight, the gaps
could be very little or none to several hundred points. Depending on the market, you
may be able to protect yourself by placing a 24-hour stop that will get you out of the
market when your price is hit regardless of the time. The drawback to this is that
after-hours markets are often very illiquid and prices can be hit or run up/down only
to fall back in line before the market opens the next day. As with anything, there are
always trade-offs.

Figure 7.13 depicts how often a market can gap. If you decided to buy the mar-
ket and use the low of the previous three days as support, and a break of this support
as a signal to get out, then you would have experienced a nice loss as the market
gapped lower on the open by almost half a point.

You may decide the market you trade really doesn’t experience big gaps so keep-
ing stops only during the day is sufficient. If you trade the currencies, since they are
much more of a global market subject to news events from other countries, a round-
the-clock stop may be wise.

In evaluating your results, look to see if losses occurred due to gap openings.
Maybe you need to fine-tune this area of your system. Sometimes you can use disaster
stops, as | call them, in the night session to prevent a market from taking all your
money and then some. These stops can be wide enough to protect you from ruin
without stopping you out of a profitable position because of a slight move.

Slippage

Slippage risk is that uncontrollable part of trading that we all hate and try to
avoid. Nevertheless, it occurs—sometimes more than it should. Every broker will
claim to have the best execution, but in reality the normal day-to-day markets will al-
ways get you your price plus or minus a few ticks. The real dilemma occurs when you
have a stop in the market and the Fed raises rates creating a “fast market” where bro-
kers are not held to the prices. Your actual fill could be much higher or lower than
your stop price. Yelling and screaming to your broker probably will not make a differ-
ence, but slippage must be taken into consideration when trading. \

Are you in a position the day before an important G7 or Federal Reserve meet-
ing? The dates of all-important economic reports are known in advance. Many times,
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FIGURE 7.13 MARKET GAPS. AFTER TRADER PLACES A BUY, PRICE
GAPS PAST THE EXIT STOP AND OPENS MUCH LOWER.

DEUTSCHE MK Iimt 01,22/%7

............. support
............................................................................................. qap..open:::::::::::::‘.ZI..t...................
'% B 0 038 16 23 0 'Y 06 13 il

slippage is unavoidable so definitely keep this in mind and take it into account. If
your slippage seems to happen more often than you would like, check to see if the
market was in a fast condition. If it was not, make your broker aware that this is a
concern for you, and if it keeps up, you will need to look elsewhere.

Avoiding Limit Price Moves

Severe losses can occur when stops are not available overnight when you keep a
position open, or if you do not use stops, or more important, trade in markets that
have limit price moves. Limit moves do not occur all too often but in some markets
they can occur once every few weeks. This is unacceptable. You always want to be in-
volved in a market that will let you get in or out at any price.

Just imagine if you are short lumber and a surprise housing number comes out,
the market moves up to the daily limit (it “limits up”), and due to the fast market
your order never got filled. Seven days later, the market is still limit up, and now a
$500 loss is $5,000! Trust me when I say this can happen a lot all the time.
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FIGURE 7.14 A FAST MARKET. IN JUST ONE MINUTE,
PRICE HAS MOVED DOWN THE EQUIVALENT OF $350.

S&P500 DEC 08/15/%

fast market

The only way to avoid this is to try to stay away from the markets that are more
prone to limit moves. Also, stay away from markets that are illiquid no matter how
good your results are with a system in that market. Because limit moves can be a part
of trading, make sure that you are adequately capitalized so if the market does move
limit for several days you can withstand the losses.

Figure 7.14 is an intraday chart of the S&P 500 on August 15, 1995. The bars
represent 1-minute intervals. There is a period of 4 minutes when the market was in a
fast condition. If a trader tried to go short on the fourth bar, he conceivably could
have received a fill anywhere from 560.55 down to 559.80, almost .75 ticks wide dur-
ing a period of just 1 minute! This is a potential slippage range of $350.

CONCLUSION

The term money management can cover a vast array of topics and techniques from
something as simple as knowing how many contracts to trade to the complexity of eq-
uity analysis. Traders should never embark on a trading venture until they understand
the concepts of money management. Lack of this skill is what retires so many people
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from the game of trading. Statistics say that the chances of small traders reaching
long-term success in the markets are around 3 percent to 5 percent. Sorry to disap-
point you, but that number is probably accurate.

How can you overcome such overwhelming odds? Following these five steps will

help:

1. Develop a trading system designed to fit your personality, needs, equity, and
temperament.

2. Develop a sound trading plan.

3. Develop and study money management principles and apply them to your over-
all system and analysis routine. .

4. Have the discipline to follow your rules to the letter and have the knowledge to
change the system if your money management signals you to do so.

5. You will need a little luck.

Start with the basics of what money management is and progress to the complex
analysis. Everyone should plot his or her results and equity. That is the only way to
graphically see how you are doing. Pity the trader who starts trading with $10,000
and 6 months later is down to $2,000. When asked, “What happened? Didn’t you see
it coming?” The trader looks off into space and says, “No.”

Analyze your trading with the same vigor and scrutiny that you would use in de-
veloping a system and analyzing a market. There are always plenty of good low-risk
opportunities in the market. Find them and then apply your money management.
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Psychology

Trading is a game of odds. Having a strong disciplined mind-set, statistically
proven strategies, and strict money management are crucial in stacking the odds
in your favor. Trading is also serious business as you can lose serious money. Ex-
pect to reorganize your life to integrate successfully all aspects of these required

skills.

Mechanized system trading (MST) is well designed to help you overcome
fear. For novice investors, MST avoids the pitfalls of discretionary trading with
its anticipatory forecasts that are often misleading due to optimism and over-
confidence.

Trading with a system requires tremendous concentration, diligence, and self-
discipline because its trading style may not be within your comfort zone. Stress
levels can lead to utter destruction of your psyche and physical self, if not prop-
erly managed. Make sure the system you design is compatible with the way you
want to and are able to trade.

Markets and Time Frames

Always look for liquid markets because they give you the ability to get out if you
so choose.

End-of-day (EOD) trading is easier than intraday (ID) trading. With EOD, you
can perform calculations and plan trading strategy at your leisure anytime be-
fore market begins the next day. This permits you to hold a day job earning in-
come. Your trading expenses are relatively low. Your clearinghouse and broker
do not need to operate with split-second timing so transaction costs are small.
Also, daily data is inexpensively available from many sources. You don’t need a
thorough understanding of entry and exit techniques and trading floor opera-
tions. Finally, stress is relatively low. (Unless you are the type that worries all day
long about your trades. If that is the case, put this book down and take up an-
other hobby. You will live longer.)

Intraday trading is more difficult, more exciting, and potentially more rewarding.
It requires you to pay attention to the markets almost continually, making calls to
your broker as the need arises. It can be and should be considered a full-time job.
You will have many more trading opportunities, and you can trade more con-
tracts with a given amount of capital than by EOD. This increases your profit-loss
(risk) potential. Trading on an ID basis can cost from 5 to 15 times more than
EOD in monthly operating expenses. You must have the temperament for this
high-stress game, or you are doomed.

120
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Price Charts

Novice traders erroneously tend to look for the Holy Grail indicator. There
is none. Before relying on any indicator, try making mechanical systems
that trade directly off price action. It will help you develop a feel and intuition
for price dynamics. Learn to use your intuition and anticipate price move-
ment. Mob psychology is to react to the market, a strategy that generally
loses.
The most important market price patterns to identify are uptrends and down-
trends. An uptrend is the successive occurrence of higher highs and higher lows.
A downtrend is the successive occurrence of lower highs and lower lows. Trends
run along support and resistance lines that tend to continue until broken with a
direction now in the opposite direction.

Become familiar with support and resistance lines. Breakouts and breakdowns
from these lines are popular strategies but they are not easy to apply due to
many false breakouts or breakdowns depending on which market you trade.
However, the cup and handle breakout pattern strategy works very well in a
bullish market.

Volume leads price. When a stock breaks out of a consolidation pattern on in-
creasing volume, for example, it is considered a valid breakout and the expecta-
tion is that price will move higher. However, if a breakout is followed by
lethargic volume, it is considered suspect.

Price congestion may be viewed as a memory of the market that can influence
future price movement. If price is moving about within a region of low conges-
tion, there are few traders to counteract the moves and the price movement is
considered mobile. Further, when prices move foward lower congestion, the
move is likely to continue and the price is again considered mobile. Conversely,
when prices move either within high congestion or toward a region of higher
congestion, then price is considered immobile.

Indicators

There are two categories of indicators: those that work in trending markets and
those that work in nontrending (trading) markets. An indicator that works well
in a trading market will constantly give signals opposite the trend for a strong
trending security. When a security is in a nice uptrend, ignore overbought sell
signals. Conversely, if you apply an indicator that works well in trending situa-
tions to a nontrending security, you will trade often but will end up selling at
about the same level as the purchase price.

Moving averages reduce the noise (jaggedness) in price time series, but their
inherent delay or lag sometimes hinders their effectiveness, because late trade
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signals can cost you profit. More advanced, low-lag moving averages are avail-
able either publicly or commercially.*

* Sentiment indicators have limited value because the public is aware of the value
of taking a contrarian position, which in turn affects the sentiment indicators
themselves. As for flow-of-funds indicators, although they are effective in meas-
uring the capacity of market participants, they fail to measure the intention of
the participants to put those reserves to work.

* Traders should never depend on one indicator exclusively. Each indicator solves
only one piece of the puzzle. Traders can realize an indicator’s true value by
using it in concert with other (dissimilar) indicators to provide an overall com-
posite picture of an issue’s underlying trend strength and direction. The more
evidence there is to support the indicators’ confirmation of one another, the
more valid the conclusion—and the higher the probability of profit.

* One of the biggest traps most aspiring technicians fall into is following several
indicators with different names, all of which measure the same thing. To better
evaluate varied perspectives on the market, follow a handful of indicators that
measure different aspects of market behavior.

* Never apply any technical indicator to a market or stock blindly. Always look at
the whole range of an indicator’s value before assessing its meaning.

Placing Trades

* Although this may sound backward, learn to exit the market first. To do so,
enter the market at arbitrary times and develop profitable stops and exit strate-
gies. Try to stay in the good trades and exit the bad trades with a small loss. It
can be done, and you will learn a tremendous amount in a very short time.

¢ If the net expected return for an intended trade is a positive number, then you
have a good trade or sound entry. If it is a negative number, then you should
avoid that trade.

* Once you are in a trade and, better still, before entering a trade, you should
place a stop in the market. Placing stops will minimize your losses, help to en-
sure profits, and reduce risk. Place stops in an area that, if hit, will prove your
analysis wrong. You will need to determine your risk parameters and examine
the type of market and trade you are in. Will this trade last three days or three
weeks?

* Once you have placed the initial stop, you then need to monitor the position.
When is the appropriate time to bring your stops to breakeven? Determine

*Popular advanced moving averages include DEMA (Difference Exponential Moving Average), developed by
Patrick Mulloy (see Technical Analysis of Stocks and Commodities, January 1994), the Kalman filter, developed by Rudolf
Kalman (see Kalman Filtering, by Grewal and Andrews, Prentice Hall, 1993), and JMA (Jurik Moving Average), devel-
oped by Mark Jurik (see http://www.jurikres.com/catalog/ms_ama htm).
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whether you will take a predetermined amount out of the market or will trail
the markert until you get stopped out. If you decide to use a trailing stop, you
will have several to choose from.

Money Management

* A key to any successful trading venture is money management, which can con-
sist of factors like the number of contracts to trade, the number of markets to
trade in, exiting a position and loss control. A trader should spend 70 percent of
his time on developing and using money management and 30 percent of their
time looking for low-risk, high-profit trading opportunities.

e Accept that you have a lot to learn and your initial performance will likely be
poor. Avoid going broke by trading small lots in relatively stable markets. For
example, try trading the bond market before the S&P.

+ Know how much your account size needs to be, and what portion you may not
use for placing trades. Assume you will need about three times margin to trade
one futures contract with relative safety from drawdowns. As a rule of thumb,
you can increase your survival against losing streaks by putting at risk only 5
percent of your capital per trade.

* Some risk may be controlled with good exit strategies, so predetermine your exit
points before you trade.

+ Measure your progress with equity charts. If you suffered a losing streak, take a
breather to regain composure. Do not ever say, “T'll make it up on the next trade.”
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Testing and Evaluation

Will your trading strategy be profitable? Will you survive the way it trades?

The fun part of system building was just that: system building. Now
comes the less interesting part: system testing. Here you analyze performance
from many angles, looking for reasons to shoot your system down. After all,
better now than when the market shoots you down.

The next two chapters underscore this common theme: you must view
system performance in light of three parameters: profitability, survivability,
and psychological compatibility:

1. Can you reasonably expect your system to make an overall profit?

2. Are the risks under control, or will drawdowns wipe out your ac-
count before profits roll in?

3. Can you really trade this way, or will the stress get the best of you?

A successful backtesting procedure will greatly reduce the probability
that you will begin trading with either an unprofitable strategy or one that
does not meet your standards. It also builds up justifiable confidence in a truly
good system, and after a big loss, you will need all the confidence you can
muster.

Chapter 8 discusses the importance of separating -historical data
into two or more test groups and shows an important, yet little-known for-
mula for obtaining a more accurate estimation of a system’s expected daily
profitability.
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Chapter 9 gives extensive coverage of numerous ways to assess system
performance The author breaks down the methods into the following cate-
gories: Profit Ratios, Return Figures, Sliding and Rolling Summaries, Equity
Curve Analysis, Total Trades, Outlier Trades, Drawdown/ Run—up, Consecu-
tive Trades, and Time Analysis.

i Books can be written on how to analyze trading systems, but these two
chapters should get'you started on the right track.




Backtesting

MICHAEL DE LA MAZA

“Will my trading strategy be profitable?” After having gone through the arduous pro-

cess of crafting a trading strategy, that is the question you must ask yourself. The abil-.

ity to answer that question is the great promise that backtesting holds out to all
traders. A successful backtesting procedure will greatly reduce the probability that you
will begin trading with either an unprofitable strategy or one that does not meet your
standards.!

By adopting a sound and rigorous backtesting approach, you will:

* Pinpoint which approaches to the market are likely to be successful and which
ones are not. :

* Generate good estimates of future performance for each trading strategy you
test.

* Create a record of your trading strategy’s historical trading performance.

e Produce data necessary for other components of your trading approach such as
your asset allocation strategy.

The ability to backeest is one of the great advantages that computerized traders
have over discretionary or intuitive traders. Because computerized trading strategies
are clearly and objectively defined, they can be tested on historical data in a way that
is all but impossible for a discretionary trading strategy. Computerized traders who do
not backtest are surrendering one of the greatest advantages that they have.

In this chapter you will learn the rudiments of backtesting methodology. You
will know how to execute simple backtesting protocols on your own data and you will
know the benefits and shortcomings of several backtesting strategies. Most important,
you will know how to employ the Markowitz/Xu data mining correction formula,
which is described for the everyday trader for the first time in this chapter.?

THE BASICS: WALK-FORWARD TESTING

While there are many different types of backtesting procedures, most of them share
a core component: walk-forward testing. The idea behind walk-forward testing is
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simple: A trading strategy should be tested by going back in time and running the
trading strategy as if your historical data were real-time data.

An example helps to illustrate this technique. Suppose that you have developed
an intermediate term trading strategy for the S&P 500 futures market and you would
like to backtest this system. You have access to data going back to 1983, and your
strategy uses the last 10 closing prices to determine whether or not to trade. To per-
form a walk-forward test of this strategy, you would begin by giving it access to the
first 10 closing prices of 1983, and you would run the trading strategy on these 10
data points. You would then record the trade, if any, made by the trading strategy on
day 11, along with profit and loss figures and other data you might choose to collect.
Then you would replace the first closing price in the 10-day series with day 11’ clos-
ing price and repeat the process. You would sweep a 10-day “window” of closing
prices across your historical data and give your strategy access only to the closing
prices in this window. This process is identical to the one that you would follow in
real-time trading. This 10-day “window” is shown in Figure 8.1.

There are many commercial programs that automate this walk-forward testin
procedure. Although these packages may be useful for some purposes, in general they
are too limited to accommodate sophisticated trading strategies or backtesting proto-
cols. Typically, custom programming is required to implement a walk-forward testing
module.

FIGURE 8.1 WALK-FORWARD TESTING. AT EACH STEP, A 10-DAY
“WINDOW” OF CLOSING PRICES IS AVAILABLE FOR A TRADING STRATEGY.
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IN-SAMPLE AND OUT-OF-SAMPLE DATA

With the exception of backtesting protocols that employ the Markowitz/Xu correc-
tion (to be discussed) or something similar, all backtesting procedures make a critical
distinction between “in-sample” and “out-of-sample” data. In-sample data is the data
used to design the trading strategy. Out-of-sample data is the data used to test the
trading strategy. A cardinal rule of backtesting is:

In-sample data should be completely separate from the out-of-sample data.

The out-of-sample data should remain “clean” and “pure” throughout the pro-
cess of creating the strategy. As soon as the out-of-sample data is tainted, it can no
longer serve the purpose of providing an accurate estimate of future performance
which is one of the most important outcomes of the backtesting process.

One wrinkle on the standard in-sample/out-of-sample data set paradigm is the
introduction of a third data set called the “tuning” set. The sole purpose of the tun-
ing set is to provide you with the opportunity to “cheat” without ruining the out-of-
sample data set. After creating your trading strategy using the in-sample data set, you
then run it on the tuning set. If the results meet your criteria, then you can run the
strategy on the out-of-sample dara set. If, on the other hand, the results do not meet
your criteria, then you can go back to the in-sample set and tune your strategy. The
flowchart in Figure 8.2 illustrates this iterative process.

FIGURE 8.2 THE ITERATIVE PROCESS OF CREATING AND TESTING A TRADING STRATEGY.

in-sample data
Use this data to create | g—————

a strategy
If the test
shows poor
performance,
Tuning data try again.
Use this data to test a
strategy

Out-of-sample data
Use this data to for
final verification
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FIGURE 8.3 DIVIDING THE DATA SET INTO THREE GROUPS:
IN-SAMPLE, TUNING, AND OUT-OF-SAMPLE.

In-Sample data set Tuning Data Set Out-of-Sample data set

1982 1983 1984 1985 1986 (1987 1988 1989 1990 1991 (1992 1993 1994 1995 1996 1997

You can think of the tuning set as a psychological crutch. If, after having spent
considerable intellectual, emotional, and psychological energy developing a trading
strategy, you discover that it has a simple flaw when you run it on the out-of-sample
data, then your options are limited. If you choose to retool the trading strategy, then
your estimates of future performance will be inaccurate because the out-of-sample data
set has been tainted. You will have to live with the uncertainty that you may have over-
fitted, overoptimized, and “shrink-wrapped” your trading strategy around the out-of-
sample data. The benefit of using a tuning set is that it gives you a second chance.

If you decide to use a tuning set in your backtesting, then the standard method
is to select a period of time between the in-sample data set and the out-of-sample data
set as the tuning set. For example, if you are developing a strategy for the S&P 500 fu-
tures, then your in-sample data set might range from 1982 to 1986, your tuning set
might range from 1987 to 1991, and your out-of-sample data set might range from
1992 to 1997, as shown in Figure 8.3.

LEAVE-ONE-OUT TESTING

For the data partitioning strategy previously discussed, the three data sets are chosen
in advance and are held fixed through the creation and testing of the trading strategy.
In contrast, leave-one-out testing forces the out-of-sample data set to shift through-
out the entire data set. With this method, the historical data set is first divided into
many groups. One of these groups is temporarily assigned to be the out-of-sample set
and the remaining groups become the in-sample set. Next, a trading strategy is par-
tially developed for this particular assignment of the data groups. The cycle repeats as

TABLE 8.1 DATA GROUP ALLOCATION IN LEAVE-ONE-OUT SYSTEM TESTING

Data Groups Assigned to Be In-Sample Data Groups Assigned o Be Out-of-Sample
1234 5
1235 4
1245 3
1345 2
2345 1
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another group is chosen to be the out-of-sample data set, the rest assigned as in-sam-
ple, and partial system development continues some more. The process repeats until
all the data groups have been used as the out-of-sample data set.

An example serves to illustrate the point. Suppose you divide the historical data
into five groups. Then the in-sample and out-of-sample sets are shown in Table 8.1.

THE MARKOWITZ/XU DATA MINING
CORRECTION FORMULA

The Markowitz/Xu data mining correction formula is a little known but extremely
powerful formula that corrects for overoptimization. You should use the
Markowitz/Xu data mining correction formula whenever the out-of-sample data set
has been tainted by running more than one trading strategy through it. The
Markowitz/Xu formula gives an estimate of the actual return of the top-performing
strategy. The intuitive idea behind the formula is that the return of the top-perform-
ing strategy should be adjusted in the direction of the average return of all the trading
strategies that were run through the data set. The form of this adjustment is given by
the following formula:

H'=R+B(H-R)

where . . .
H’ is the new estimate of the return of the best strategy,
R is the average return of all of the strategies,
H is the return of the best performing strategy,
B is a number between 0 and 1.

Notice that A’ will always be between the average return of all of the trading
strategies and the return of the top-performing strategy. When B =0 then H' =R + 0
(H-R)=R When B=1 then H'=R+1 (H~R)=R+ H—R=H. The critical
question is: What is the formula for B? Intuitively, B should grow smaller as the num-
ber of trading strategies grows larger. The smaller B is, the closer H” will move to R,
the average return of all of the trading strategies. In addition, B should grow smaller
as the variance of the returns increases. The formula for B is: '

B=N/D
where

N=C(I+1/(a-1)+1/(T-1))-A(T-1)
D=C(1+1/(n-1))
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where
A is the average squared difference of the daily returns of each strategy and the

average daily return of all strategies,

C is the averaged squared difference of the average daily return of each strategy
and the average daily return of all of strategies,

B

is the number of trading strategies,
is the number of days for which you have computed daily returns

SPREADSHEET EXAMPLE

Figure 8.4 shows a spreadsheet that contains an example of the Markowitz/Xu data
mining correction formula in action. The first 18 columns of the spreadsheet are or-
ganized as follows:

* Column A. Date.
* Column B. The dally returns of Strategy 1. For example, on 10/7/97, the daily
return of Strategy 1 is —.005 or —.5%.

FIGURE 8.4 AN EXAMPLE SPREADSHEET FOR
CALCULATING THE MARKOWITZ/XU CORRECTION.

Al B [ ¢ T D T €T F T & T n [ 1 1 | ]| L | M
1] Strateqy 1 M Strategv 3 loastr1 lQSL%LZ logsted sir1 - avg SJZ_-_&!R QLI!G !SH..I.V_GLZ {str3-avq)"2
|2 107 -0.0050 0.0037 -0.0050 0040  0.0037 -0.0050 -0.004 0.0038 2.5E-05 16E-05 1.3E-05
|3) 108 0.0004 00049 0.0010  0.0004 00048 0.0010 0.0004 00048 0.0010 1.8E-07 2.3E-05 9.9E-07
| 4| 100 <0.0011 0.0002 0.0017 -0.0011 00002 00017 -0.0012 0.0001 0.0016 1.4E-06 1.6E-08 2.6E-08
|5 { 1010 -0.0047 -0.0026 0.0041 -0.0047 -0.0026 0.0041 -0.0048 -0.0026 0.0040 2.3E-05 6.8E-06 1.8E-05]
| 8] t0M1 -0.0037 0.0027 0.0041 -0.0037 0.0027 0.0041 -0.0037 0.0027 0.0041 1.4E-05 7.2E-08 1.6E-05!
| 7| 1018 -0.0021 -0.0038 -0.0028 -0.0021 -0.0038 -0.0028 -0.0021 -0.0039 -0.0029 4.6E-06 1.5E-05 8.3E-08
1 8| 1018 0.0009 0.0050 0.0030 0.0009 0.0050 0.0030 0.0009 0.0049 0.0029 8.0E-07 24E-05 8.6E-06
1 8 | 1017 0.0007 -0.0050 -0.0018 0.0007 -0.0050 -0.0016 0.0008 -0.0051 -0.0017 3.9E-07 2.6E-05 2.8E-08
110 10/18 -0.0021 0.0006 0.0016 -0.0021 0.0006 00016 -0.0022 0.0005 0.0015 4.8E-08 2.8E-07 2.3E-08
|11] 1021 -0.0044  -0.0036 0.0030 -0.0044 -0.0036 0.0030 -0.0045 -0.0037 0.0030 2.0E-05 1.3E-05 8.9E-08
| 12) 10/22 0.0010 0.0009 -0.0041  0.0010 0.0009 -0.0041 0.0010  0.0008 -0.0042 9.8E-07 8.8E-07 1.7E-05
113} 1023 0.0020 0.0022 0.0044 0.0020 0.0022 0.0044 0.0020  0.0022 0.0043 3.8E-08 4.8E-08 1.9E-05
i 14| 10/24 0.0030  -0.0010 -0.0009 0.0030 -0.0010 -0.0009 0.0020 -0.0011 -0.0000 8.7E-08 1.2E-06 8.3E-07
[15]| 10726 -0.0030 0.0022 0.0040 -0.0030 0.0022 0.0040 -0.0031 0.0022 0.0040 9.5E-08 4.7E-08 1.6E-05
|18 | 10/28 -0.0049  -0.0028 0.0025 -0.0048 -0.0029 0.0025 -0.0050 -0.0029 0.0024 2.5E-05 8.5E-08 5,8E-08
[17] 10/29 -0.0013 0.0046 -0.0010 -0.0013 00046 -0.0010 -0.0013 - 0.0045 -0.0011 1.7€-08 2.0E-05 1.2E-08
|18 | 10/30 0.0012 0.0000 0.0028 0.0012 0.0000 00028 0.0011 0.0000 0.0027 1.3E-08 9.0E-10 7.3E-08
19
Fa ge dally return of indi -0.0014 0.00002  0.0015
{ 21 lindividual average - global average -0.0014 -0.00003 0.0014
| 22 |(individual average - global average)*2 1.964E-06 B.620E-10 2067E-08
23
[24]
125n 3 number of strategies
126 [T 17 number of days
| 27 | 5.13E-05 average dally return of all strategies (global average)
28
[29]A 9.11E-08
308 1.35E-068
[31]
[32]D0 2.03E-06
[33IN 1.54E-08
34]
_ﬂ Beta 0.7807
37 Adjusted retum (daily) 0.00118| 1.00115
[38] [ 38 JAdjusted retum (annual) 1.33144
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* Column C. The daily returns of Strategy 2.
e Column D. The daily returns of Strategy 3.

¢ Column E. The natural log of one plus the daily return of Strategy 1. The for-
mula for cell E2 is =LN(1+B2).

* Column E The natural log of one plus the daily return of Strategy 2. The for-
mula for cell F2 is =LN(1+C2).

e Column G. The natural log of one plus the daily return of Strategy 3. The for-
mula for cell G2 is =LN(1+D2).

¢ Column H. The difference between the daily log return of Strategy 1 and the
average daily log return of all strategies. The formula for cell H2 is =E2-$B$27.
Cell $B$27 contains the average daily natural log return of all the strategies.

e Column I. The difference between the daily return of Strategy 2 and the average
daily natural log return of all strategies. The formula for cell I2 is =F2—-$B$27.

* Column]. The difference between the daily return of Strategy 3 and the average
daily natural log return of all strategies. The formula for cell ]2 is =G2-$B$27.

e Column K. The square of Column H. The formula for cell K2 is =H2xH2.
e Column L. The square of Column I. The formula for cell L2 is =12 x12.
* Column M. The square of Column J. The formula M2 is =]2x]2.

Rows 19-37 of the spreadsheet are organized as follows:

¢ Row 19. Blank.

* Row 20. The arithmetic average of cells E2 through E18, F2 through F18, and
G2 through G18. The formula for cell E2 is =AVERAGE(E2:18).

* Row 21. Row 20 minus the average daily return of all the strategies. The for-
mula for cell E21 is =E20-$B$27.

¢ Row 22. The square of Row 21. The formula for cell E22 is =E21 xE21.

* Rows 23, 24. Blank.

* Row 25. Cell B25 is the number of trading strategies.

* Row 26. Cell B26 is the number of days for which you have computed daily

returns.

* Row 27. Cell B27 is the average daily return of all of the strategies. This cell’s
formula is =AVERAGE(E20:G20).

¢ Row 28. Blank.

* Row 29. Cell B29 is the variable A4 discussed earlier. This cell’s formula
is =SUM(K2:M18)/ (B25 x B26).

* Row 30. Cell B30 is the variable C discussed earlier. This cell’s formula
is =SUM(E22:G22)/B25.

* Row 31. Blank.
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e Row 32. Cell B32 is the variable D discussed earlier. This cell’s formula is =B30x
(1+1/(B25-1)).

* Row 33. Cell B33 is the variable NV discussed earlier. This cell’s formula is =B30 x
(141/(B25-1)+1/(B26-1))-B29/(B26-1).

* Row 34. Blank.

* Row 35. Cell B35 is the variable B discussed earlier. This cell’s formula is =B33/
B32.

* Row 36. Blank.

* Row 37. Cell D37 is the adjusted return of the third strategy (column D)
which is the top performing strategy in this example. This cell’s formula
is =B27+B35x (G20-B27).

* To get the annual adjusted rate of return, Cell F37 is the natural exponent of
D37 and cell D38 is cell F37 to the 250th power (assuming 250 trading days in

one year).

Figure 8.4 shows a spreadsheet with all the numbers calculated from daily returns
of three hypothetical trading system strategies. Figures 8.5 and 8.6 show, in full detail,
the formulas in the spreadsheet in Figure 8.4. Note that in Figure 8.4 the return figures
for the strategies (columns B through D) are expressed in a form that does not display
all the significant digits that were actually used. For example, although cell B2 shows a
value of —0.0050, the actual value used in the calculations was —0.00496175. So if you
type in the same return figures as shown in Columns B, C, D, your results should dif-
fer slightly.

FIGURE 8.5 FORMULAS FOR THE FIRST 18 ROWS OF THE SPREADSHEET IN FIGURE 8.4.

AlBTCcfD] E I F ] G I H I ! | J [ K [ T T ™
1] =2 2 8 legiS2) log(S) sl -avg #2-avg #3-avg (stri-aval? (str2-avQY2 (str3-avqr2
[ 2] # # # =IN(14B2)  =UN(1+C2)  =LN(1+D2)  =E2-$B$27  =F2$B$27  =G2-$8$27  =HZH2 =R )
i_ L #  =LN(1+B3) =LN{1+C3) =LN{1+D3) =E3-$B$27 =F3-$8$27 =G3-$B8$27 =H3'H3 =i343 =J3*J3
[ 4] # # % =IN(1+B4)  =LN(1+4C4)  =LN{1+D4)  =E4-$B$27 =F4-$B327  =G4-$BS27  =HA'H4 =44 =404
| 5] # # # =LN(1+B5) =LN(1+C85) =UN(1+DS5) =E5-$8827 =F5§-$B$27 =G5-$B$27 =H5*H5 =|55 =J5J5
| 6 | # #  =LN{1+B8) =LN(1+C6) =LN(1+D8) =£6-$8%$27 =F6-$8$27 =G6-$8827 =HE*HB =2j6*16 =J6°J6
| 7 ] ® » #  =LN(1+87) =LN{1+C7) =LN{1+D7) =E7-$8827 =F7-$8$27 =G7-$8%27 =HT*H? =17 =797
8 | * * #  =LN(1+88) =LN{1+C8) SLN(1+D8) =E8-$B$27 =F8-$8$27 =(38-$8$27 =HE*HY =188 =J8'J8
'_9_ # % #  =LN(1+B9) =LN{1+C9) =LN(1+D9) =E9-$B$27 =F-$8$27 =G9-$8$27 =He*HY =ig*lo =j90"JS,
|10] # # # =N(1sB10) =LN(14C10) sLN(1+D10) =E10-8B$27  =F10-$B$27  =G10-8B$27  =H10HI0  =110°110 =J10°10
[11] # # # =LN(14B11)  =LN(1+C11)  =LN(1+D11)  =E11$B$27  =F11-$8527 =G11-$8$27 =H11°H11  =I11%11 =111
(12} # # ® =IN(14B12) =LN(1+C12) =LN(1+D12) =E12$B$27  =F12-388$27 =GI2$BS27 =HIZ'H12  =12°112 =J12912
|13 # # # =UN(1+B13) =LN(1+C13) =LN(1+D13) =E13$BS27  =F13-$BS27 =G13-$B$27 =H1HI3  =|13*113 =13%13
[14] # # # =IN(1+B14)  =LM(14C14) =(N(1+D14) =E14$8$27 =F14-$BS27 =G14$8$27 cHI4'HI4  =i14*114 =J14°514
1S # ® #  =LN(14B15) =LN(1+C15) =LN(1+D15)  =EV5$BS27  =F15-8B$27  =G15-$B$27 =H15°HIS  =I15'H5 =415°315
1 18] # # #  =IN(1+B16) =LN(1+C16) =LN(1+D18) =E16-$BS27  =F16-$BS27 =G1638$27 =HIEHI8  =i1E%118 =J16°J18
[17] # # #  =IN(4B17)  =LN(1+C17)  =SLN(1+D17)  =E17-$BS27  =F17-88$27 =GI7-$B$27 =HI7H17  =117T*17 217017
18] # # & =IN(1+B18) =LN(1+C18) =LN(1+D18) =E18-$8S27  =F16-$BS27 =G18$BS27 =HIEHIE  =18°'18 =J1g°018
19
201
[21]

2
5]
24
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FIGURE 8.6 FORMULAS FOR ROWS 19-38 OF THE SPREADSHEET IN FIGURE 8.4.

A 1 B [c] D I E | F I G
7o)
| 20 Javerage daily 1 E18) (F2:F18) G18)
21 {individual aver =E20-$B$27 =F20-$B$27 =G20-38%27
z (individual ave =E21°E21 =F21°F21 =G21*G21
23 |
24
125 |n 3 number of strategies
|26 |7 17 number of days
[ 27 | =AVERAGE(E20:G20) average daily return of ali strat
28
z A =SUM(K2:M18)(B25°B26)
30jB =SUM(E22:G22)/B25
[+ =B30%(1+14(B25-1))
N =B30%(1+1/(B25-1)+1/(B26-1))-B20/(B26-1)
Beta =B33/B32
36
37 | Adjusted returr Im%?ﬁﬁ)———l =EXP(D3T)
38 |Adjusted returr =F37~250

Modifying this spreadsheet to calculate the Markowitz/Xu correction for your
data is a simple three-step process:

1. Input the daily return of your strategies in columns B, C, and D. If you have
more than three strategies, then replicate the formulas in Columns E-G, H-],
and K-M. If you have results for more than 17 days, insert additional rows just
below Row 18 and copy down the formulas.

2. Input the number of trading strategies in cell B25 and the number of days in
your historical test into cell B26.

3. Incell B37, change G20 to be the average daily return of the trading strategy to
which you are applying the Markowitz/Xu correction. Typically, this will be the
strategy with the highest average daily return. The average daily return of each
strategy is computed in Row 20.

The most interesting number on the spreadsheet is B, which appears in cell B35.
Remember that if B = 0, then return of the highest performing strategy is just equal to
the average return of all the strategies. If B= 1, then the return of the top-performing
strategy is equal to the return on the historical data set. So, the closer B is to 1, the
smaller the size of the adjustment. In the case of the example shown in the spreadsheet
in Figure 8.4, the natural log of the return of the top-performing strategy is reduced
from .0015 (cell G20) to .00115 (cell B37).

Several modifications and improvements can be made in this correction for-
mula. First, if you are trading a market, such as the S&P 500 futures, which has a
long-term uptrend, then the return of the trading strategies should not be the ab-
solute return, but rather the return above the uptrend. For example, if the average
daily return of the S&P 500 futures is 0.04 percent and the average daily return of
your top-performing strategy is .05 percent then H =.05% —.04% =.01%. Second,
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Markowitz and Xu discuss several other correction formulas for cases that have weaker
restrictions. The procedure for estimating H” is considerably more complicated.

CONCLUSION

This chapter has described three approaches to backtesting trading systems:

1. The standard in-sample/out-of-sample data set approach.
2. The leave-one-out technique.
3. The Markowitz/Xu correction formula.

The purpose of a rigorous and intellectually honest backtesting procedure is to
produce good estimates of future performance. Because intuitions about performance are
likely to be poorly grounded and therefore incorrect, only a disinterested, objective ap-
proach will yield good estimates. Disciplined use of tools such as leave-one-out testing
and the Markowitz/Xu data mining correction will, in the end, prevent false optimism
and lead to higher profits.
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ENDNOTES

1. Two books published by the New York Institute of Finance, one by Robert P. Rotella titled The E/-
ements of Successful Trading and the other by John Murphy titled Technical Analysis of Futures Mar-
kets, provide rudimentary informarion about backtesting. Many of the heuristics in these two
books are formalized in this chapter.

Perry Kaufman's Smarter Trading: Improving Performance in Changing Markess discusses the in-
tuitions behind backtesting for the nonacademic reader.

Jack Schwager’s well-known Technical Analysis discusses some of the pitfalls that are associated
with poor backtesting methodology.

2. The discussion of the Markowitz/Xu data mining correction in this chapter summarizes an origi-
nal article by Harry M. Markowitz and Gan Lin Xu which was published in the Fall 1994 issue of
the Journal of Portfolio Management. This article contains the derivation for the data mining cor-
rection formula. In addition, it has an interesting discussion on holdout periods (a synonym for
out-of-sample data sets).



CHAPTER 9

Evaluating Trading Performance

DAVID STENDAHL

Performance evaluation is critical to the design, development, and monitoring of a
trading system. Traders and investors alike need to assess their system’s true worth to
build trading confidence. The tools presented in this chapter allow traders to imple-
ment a process that systematically and objectively evaluates trading performance.

The rationale for a detailed evaluation is simple—every trader has his or her
own idea as to what makes a great trading system. A system that fits one person may
not be appropriate for another. It is not uncommon to hear two traders talk about the
same trading system that one loves and the other hates. This difference in opinions is
most likely attributed to their individual trading style. One trader may be aggressive,
while the other is conservative. Just because a system is historically profitable, does
not guarantee that every trader will follow the system.

There are plenty of trading systems to choose from; the object is to find the one
that best matches the personality of the trader. Only the individual trader can make
the final decision as to the worth of a trading system. Does the trader have the re-
ward/risk profile to trade the system? No matter how profitable a system appears, if a
trader does not have the intestinal fortitude to follow it, he or she should look for an-
other system to trade.

Throughout this chapter, we will refer to various trading systems to help in the
evaluation process. A trading system is defined as a methodology that buys or sells a
commodity/security for a specific reason. It can be 100 percent mechanical or totally
intuitive; as long as it generates buy and sell signals, there is enough information to
evaluate. A sample trade-by-trade report as outlined in Table 9.1 contains the key data

\ necessary to perform a detailed evaluation. In general, the data consists of the entry
and exit date/price information. The majority of popular technical analysis software
\lickages as well as brokerage statements contain this information. With this basic

ata in hand, we are ready to evaluate the trading performance of a system.

THE EVALUATION PROCESS

The evaluation process has several parts. Each part examines trading performance from
a different perspective by using specific evaluation tools that are explained throughout

137
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TABLE 9.1 TRADE-BY-TRADE REPORT

87  06/20/96 $670.39 T $6,004.710 59.39%

07/03/96 $677.640 $3.505.750 068% (82 549,260 71.411%

88 07/09/96 $660.970 1 $6,194.640 20.78%
08/21/96 $670.670 $4 598.900 0.92%  ($23 614630} 95.07%

89 07/18/96 $641.430 1 $15,710.620 62.87%
08/21/96 $670.670 _ $14 214,880 2.77% (89,277 350) 94.11%

90 10/30/96 $711.550 1 $29,146.950 91.88%
11/27/96 §762.160  $24 622,070 480%  ($2.576.230) 85.82%

91 12/10/96 $759.720 1 $21,296.510 54.83%
01/23/97 $783.950 _ $11,775.010 2.30% _($17 546.610) 75.55%

92 04/02/87 $764.570 1 $42,812.170 78.46%
05/16/97 $838.270  $35,866.900 6.99%  ($11.751.310) 87.32%

93 04/15/97 $757.070 1 $46,464.670 95.42%
05/16/87 $838.270 _ $39.513.400 7.71% _ ($2,230.460) 86.79% .

94 0411597 $757.070 1 $46 464670 95.42% %
05/16/97 $838.270  $39.519.400 7.71%  ($2.230.460) 85.79% *

95 07/02/97 $904.300 1 $14 955.770 93.03%

8.160 1.58%

e

the chapter. Certain tools are easily calculated while others are more complex. The
combination of all of these tools will provide for a complete and thorough system
evaluation. To assist in the evaluation process, we will use evaluation software packages
co-developed by RINA Systems, Inc. and Omega Research Portfolio Maximizer™.

An evaluation process begins with a general overview of your system’s perfor-
mance. Once complete we progressively work toward more specific evaluation tools to
determine the system’s true trading characteristics. The entire evaluation process com-
prises of the following separate procedures:

* System analysis.

* Profit ratios.

* Return figures.

* Sliding and rolling summaries.
* Equity curve analysis.

* Total trades.

* OQutlier trades.

* Drawdown/run-up.

» Consecutive trades.

* Time analysis.
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System Analysis

We begin our evaluation with the bottom line. How profitable was the system
during the trading period? Some traders believe that the bigger the profit, the better
the system. Although important, net profit is only one measure of a system’s worth.
How a system makes its profit can, in certain instances, be far more important than its
actual bottom line.

As an example, look at the results of the two trading systems in Table 9.2. Sys-
tem A made $350K while System B made $375K during the trading period. Al-
though System A made $25K less profit, most traders would agree that it is still the
better system. This is based on System A’s consistent trading compared with System
B’s volatile trading. The pain and suffering associated with System B is simply not ap-
parent from its final net profit.

Valuing a system’s performance based solely on its net profit can be a mistake.
With today’s high-speed computers and advanced trading software, almost anyone can
create a winning trading system. After a few optimization runs, almost any system will
produce a positive net profit based on historical data. The hard part is designing a sys-
tem that actually trades well in real time and that is not curve fit to maximize net profit.

The remainder of this chapter centers on evaluation tools that look beyond the
bottom line. We will focus our attention on how a system generates its net profit
based on multiple reward/risk measures. At the end of a systematic evaluation, a
trader should be able to answer the following questions:

« Do you over- or underestimate your system’s true performance?
 How stable are your winning and losing trades?

 What is your system’s pessimistic reward/risk ratio?

 How many of your trades are statistical outliers?

 How does your system compare with a buy-and-hold strategy2
¢ What is the average run-up and drawdown for the system?

TABLE 9.2 ANNUAL NET PROFIT AND LOSS OF TWO SYSTEMS

System A System B
1990 50K -50K
1991 50K —-100K
1992 50K —100K
1993 50K 350K
1994 50K -50K
1995 50K 275K
1996 50K 50K

Net profit 350K 375K
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And most important . . .

* Do you really know your trading system well enough to trade it with complete
confidence?

The next few sections will help traders answer these tough questions to fully
quantify a system’s true strength and weakness.

Profit Ratios

The following ratios use net profit as a building block for more detailed oriented
evaluation tools. To fully appreciate the evaluation tools listed in Box 1, let’s take a
look at two trading systems. The systems in Table 9.3 made the same dollar amount
but their ratios tell a slightly different story. System A had a higher Profit Factor, Ad-
justed Profit Factor, and Average Win/Average Loss than System B. With all things
equal, System A is the more efficient trading system.

This analysis is based on reward/risk ratios. In this case, reward is measured by
gross profit while risk is measured by gross loss. Each of the ratios listed in Box 1 uses
these reward/risk measures as a basis for calculations. Theoretically, the higher the
ratio, the more efficient the system.

Every trader wants to maximize profit; successful traders maximize profit in re-
lation to risk. Profit ratios set a higher standard of evaluation by weeding out the in-
ferior trading systems.

Return Measures

The next step in the evaluation process is reviewing trading performance based
on return. Do the system’s profits justify trading the system? These results allow for

Box 1
PROFIT RATIOS

Profit factor: Gross profit divided by gross loss. This calculation represents
how much money was made for every dollar lost. Look for a system with a
profit factor of 3 or more. ‘

Adjusted profit factor: This tool artificially deflates winning trades and in-
flates losing trades. The net result is a more pessimistic profit factor. Look for
a system with an adjusted profit factor of 2 or more.

Ratio avg, win/avg. loss: Average winning trade divided by average losing
trade. Look for a system with a ratio of 2 or more.
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TABLE 9.3 PROFIT RATIOS

System A System B
Net profit $100,000 $100,000
Gross profit $140,000 $180,000
Gross loss $ 40,000 $ 80,000
Profit factor 3.50 2.25
Adjusted profit factor 2.75 1.25
Average win/average loss 2.33 1.50

easy side-by-side comparisons between systems. System returns can be measured in
several ways (see Box 2 for more information).

Return on initial capital, also referred to as return on account (ROA), is the pri-
mary measure that best evaluates trading performance. It is calculated by dividing net
profit by the system’s initial starting capital. A system that makes $1,000 based on ini-
tial capital of $10,000 nets a 10 percent return. However, under the same conditions,
if initial capital was $100,000, the same profit would only net a 1 percent return. To
accurately compare the trading performance of systems running on the same historical
price data, the same initial capital must be used. Surprisingly, traders often use differ-
ent starting values in their comparison not realizing the inaccuracy of their evaluation.

A system’s annual return also serves an important purpose in the evaluation pro-
cess. It adjusts the return on initial capital figure and presents it as an annual figure.
Judging performance on an annual basis creates an even playing field to compare trad-
ing systems.

Other return calculations relate the system to its own buy/hold return. If a sys-
tem fails to outperform its own buy/hold return, then questions should be raised. For
example, if a system trades 100 percent of the time and nets 15 percent in a year, is it
good or bad? The answer actually depends on how the underlying security behaves in
a simple buy-and-hold strategy. If the security buy/hold return nets 20 percent during

Box 2
RETURN MEASURES

Return on initial capital: Net profit divided by the system’s initial capital.

Annual return: Return on initial capital divided by the test period in years.

System return: Net profit divided by the initial purchase price expressed in
percent.

Buy/Hold return: The most recent price divided by the initial purchase price.
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the same time, then the system in question may not be as good as first thought. Under
the same circumstances, if the system trades less than 100 percent of the time, then its
performance is subject to interpretation. Less exposure to trading translates into less
risk associated with trading the system. The importance of time evaluation is dis-
cussed later in the chapter.

Performance should not be valued based on a single return measure. All these re-
turn measures play a role in the evaluation process. The importance of each measure
depends on the system and its style of trade.

Sliding and Rolling Summaries

This section expands on the general overview of a system’s trading performance.
In the previous sections, the evaluation tools measured performance of the test period
from start to end. The next step is to examine the system over various time periods to
assure consistent performance during the trading process. After all, what good is a net
profitable trading system if a trader goes broke after an early major loss? Remember
that consistency breeds confidence.

Trading summaries can be based on any time frame. However, this report will
examine monthly and annual periods. This detailed evaluation flushes out hidden
strengths and weaknesses not readily apparent in a general overview.

A trading summary can consist of the following evaluation methods:

* Sliding Analysis. Searches for pockets of strength or weakness by examining
short periods of time, one after the other.

* Rolling Analysis. Searches for sensitivity to starting dates by examining trading
periods with the same end date but with different starting dates.

* Equity Curves. A graphical illustration of the system’s profit/loss performance
over time.

The example of two trading systems will help illustrate the advantages of exam-
ining a system over various time frames. These examples will focus on annual data; if
greater detail is required, we suggest a monthly breakdown. Intraday traders should
use daily and hourly breakdown periods to assure a thorough evaluation.

Both systems in Table 9.4 generated the same net profit over the same time pe-
riod; however, their paths were distinctly different. Based on annual sliding analysis,
System A’s profit taking was consistent and System B was volatile. Based on rolling
analysis, if System B was tested only on data from 1993 through 1996, then its over-
all net profit of $600,000 would be three times as great as that of System A. Nonethe-
less, we know better than to put our money on B. After all, the largest rolling period
shows both systems ultimately delivered the same net profit in a 7-year span. It is best
to avoid systems that generate volatile trading results. At a minimum, traders should
be acutely aware of past volatility and, therefore, better prepared to trade the system
into the future.
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TABLE 9.4 TRADING SUMMARY COMPARISON

Annual Sliding Analysis Annual Rolling Analysis
System A System B System A System B
1990 S0K -50K 90°-96’ 350K 350K
1991 50K —100K 91’96’ 300K 400K
1992 50K —100K 92°-96’ 250K 500K
1993 50K 350K 93°-96° 200K 600K
1994 50K -50K 94’96 150K 250K
1995 50K 275K 95’-96’ 100K 300K
1996 50K 25K 96’ S0K 25K
Nert profit 350K 350K Net profit 350K 350K

Both sliding and rolling analysis could process other evaluation measurements,
such as percent gain, profit factor, and percent profitable.

Equity Curve Analysis

Viewing a system’s equity curve can provide additional insight into its perfor-
mance (see Box 3). Equity curve charts tally a system’s net equity on a trade-by-trade
basis. Until a trader sees a system’s equity curve, he or she will not have a big picture
of system performance. A quick review of an equity curve chart can provide the nec-
essary mental security to trade a system.

Equity charts come in a variety of formats. Each chart centers on the same
basic information but presents the data in a different manner. Since traders often

Box 3
EQUITY CURVES

Equity curve line: Plots the closed realized net profit per trade without regard
to time.

Detailed equity: Plots the mark-to-market net profit result per bar including
flat or nontrading periods.

Monthly rolling equity: Plots the mark-to-market net profit result per
month.

Average monthly equity: Plots the average net profit by month.

Underwater equity: Plots a monthly equity curve with an emphasis on the
magnitude and duration of percentage drawdowns between equity peaks.




144 CHAPTER 9

have different trading expectations, it is best to evaluate trading performance with
multiple equity charts. Each of these five equity charts illustrates a different aspect of
trading. Reviewing all these charts paints an evaluation picture not readily seen in
other formats. Figures 9.1-9.5 show five of the more important equity curve charts.

Equity Curve Line

The equity curve line chart in Figure 9.1 presents trading performance on a
trade-by-trade basis. This chart does not use time on its X-axis, but rather the trade
number (1st trade, 2nd trade, etc.). This all-purpose equity chart is best used as a gen-
eral snapshot of trading performance.

Detailed Equity Curve

The detailed equity curve in Figure 9.2 offers greater insight into trading per-
formance than a general equity curve chart. This chart displays net profit on a bar-by-
bar basis revealing full equity drawdowns and run-ups. Flat or nontrading periods are
also shown to present a detailed overview of equity performance.

Rolling Period Equity Curve

The rolling period equity curve calculates realized or unrealized profits or losses at
specific periodic times. For example, an end-of-month analysis is shown in Figure 9.3.

FIGURE 9.1 GENERAL EQUITY CURVE.
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FIGURE 9.2 DETAILED EQUITY CURVE.
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FIGURE 9.3 ROLLING EQUITY CURVE.
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Underwater Equity Curve

The underwater equity curve serves as a pessimistic review of equity perfor-
mance over time. Each bar above the zero line represents a new equity high based on
monthly data. The negative curve between equity peaks represents the percent re-
tracement from the previous high. In realistic terms, it details the pain and suffering
experienced by the system over time. The duration and magnitude of monthly draw-
downs are graphically illustrated in a single equity chart. Figure 9.4 is an example.’

Average Monthly Equity Curve

The average monthly equity chart is based on the system’s individual monthly
returns. The average return per month serves as a general seasonal overview of trading
performance. Figure 9.5 is an example.

Total Trade Analysis

Unlike the general overview, this section fine-tunes the evaluation process and
centers on the system’s individual trades. The goal is to evaluate the overall perfor-
mance of the system by critiquing each trade (see Box 4). This section centers on total
trades; however, smaller subsets of trades should also be evaluated. These include win-
ning and losing trades. Focusing on these trades separately helps to quantify the sys-
tem’s performance in even greater detail.

FIGURE 9.4 UNDERWATER EQUITY CURVE.
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FIGURE 9.5 PROFITS PER TRADE.
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Special Note: The more rules used by a system, the greater its degrees of free-
dom (DoF). DoF represents the amount of flexibility a mathemarical formula has in
attempting to model data. To keep your trading system from modeling rare, mostly
unrepeatable events, keep its DoF as small as possible and the data set as large as pos-
sible. Design your system to be as simple as you can reasonably make it and use as
much historical data to test your system as you can.? The goal of having a large data
set is to get your system to produce as many trades as possible in order to be statisti-
cally meaningful. Too few trades and the system could just be profitable on a fluke of
the market that may never reoccur. '

Box 4
TOTAL TRADES

Average trade: The average profit/loss for all the trades.

Standard deviation (STDEV): Measures the absolute variability of the re-

turns of all of the trades. The smaller the number, the less deviation there is
between trades.

Coefficient of variation: Expresses the standard deviation as a percentage of
the mean. This percentage figure relates to the stability of the trades.
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We begin our evaluation of total trade analysis by comparing the results of two
systems. Superficially, both systems in Table 9.5 appear to be the same, with identical
figures for net profit, total number of trades, and average profit per trade. Beneath the
surface, however, lies a different story.

The numbers in Table 9.5 measure the volatility of the average trade. The
greater the volatility the less stable the average. Both systems have the same average
$2,000 profit per trade. The trades associated with System A fluctuate in a tight range
around its average. Range is measured here by the standard deviation of the trades’
profits. Based on its standard deviation of $714, the profit range for System A is from
$1,286 ($2,000 — $714) to $2,714 ($2,000 + $714). System B on the other hand has
a standard deviation of $5,335, which translates into an average trade that ranges be-
tween $7,335 and ($3,335). These are dramatically different numbers for systems
that appear to be the same. The net result: System A is the more stable system.

The systems can also be evaluated based on their coefficient of variations. This
statistical measure is similar to standard deviation; the smaller the figure, the more
stable the trades. Coefficient of variation (CV) is calculated in a percentage formar al-
lowing for easy interpretation between systems. CV is the standard deviation of a vari-
able (e.g., profit per trade) divided by the average value of the variable:

CV = 100% X Standard_Deviation/Simple_Average

Look for systems with coefficient of variations of 200 percent or less. Numbers
larger than this indicate instability and should raise your concern.

[t is easy to get lost in these numbers. Sometimes it is best to review these statis-
tical results in a graphic format. Figure 9.6 plots individual profits per trade from a
new hypothetical system. Notice the clustering of data points as trades deviate little
from the average. The only exceptions were trades 92, 93, and 94. These trades are
considered to be outliers, to be discussed in greater detail in the next section. Despite
these outlier trades, the standard deviation and coefficient of variation for this trading
system were $8,761.50 and 162.30 percent respectively (see Table 9.6). These low val-
ues reflect a system that is extremely stable in relation to its average. This high degree
of stability breeds trading confidence.

TABLE 9.5 TOTAL TRADE COMPARISON

System A System B
Net profit $100,000 $100,000
Total trades 50 50
Average trade $ 2,000 $ 2,000
Standard deviation $ 714 $ 5,335

Coefficient of variation 35.71% 266.78%
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FIGURE 9.6 PROFITS PER TRADE.
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TABLE 9.6 TOTAL TRADE ANALYSIS

&b, System

Total Trade Analysls

Number of totai trades 95 Total stopped trades 0 :

Average trade $5,398.49 Avg. trade + 1 STDEY $1415999 / ($3.3t

1 Std. Deviation (STDEV) $8,761.50 Coefficient of variation 162.30% ;:f
Z]

Run-up '

Maximum Run-up $46 464.67 Max. Run-up Date &5156/97

Average Run-up $9.079.35 Avg. trade + 1 STDEV $18,115.44 / $43.2

1 Std. Deviation (STDEV) $9,036.08 Coefficient of variation 99.52%

Drawdown

Maximum Drawdown ($23 614.63) Max. Drawdown Date 7/16/96 )

Average Drawdown (%4 544.12) Avg. trade £ 1 STDEV (51619 7 ($3.0°

1 Std. Deviation (STDEV) $4 527 82 Coefficient of variation 99.64% ;

Reward/Risk Ratios

Largest Loss Ratio 5273 Max. Drawdown Ratio 21.72

Adj. Largest Loss Ratio 44.67 Adj. Max. Drawdown Ratio 18.40
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Table 9.6 also lists the standard deviation and coefficient of variation values for
the systems run-up and drawdown calculation, to be explained in greater detail in the
next few sections.

QOutlier Trades

This section centers on outlier trades. Outliers have some unusual property,
such as excessive profit or loss (see Box 5). The amount of excess is measured by the
number of standard deviations away from the typical (average) value. For example, if
a system’s average profit is $200 per trade and the standard deviation is $50, then a
trade that produces $400 profit would be ((400 — 200)/50) or 4 standard deviations
from average.

Outliers are usually considered to be 3 or more standard deviations from average.
Essentially, they are aberrations that cause system results to be unfairly positively or
negatively biased. By removing outlier trades from the evaluation process, a new net
profit figure can be calculated. This new select net profit figure, devoid of all aberra-
tions, 7ay offer a cleaner, more realistic trading perspective. Obviously, trend-following
systems designed to accept numerous small losses to capture the infrequent big move
rely on outliers to be profitable. Therefore, whether or not it is better to remove outliers
requires some thought.

In general, systems that are heavily dependent on outlier trades have artificially
inflated or deflated net profit results. Since outlier trades generally do not reoccur
on a regular basis, they should be removed to present a more realistic trading per-
spective. The goal is to find a system with a select (nonoutlier) net profit figure wor-
thy of trading.

A trading system with a few outlier trades is shown in Table 9.7. In this exam-
ple, the system had a few positive outlier trades that boosted system profits. Although
the system’s select net profit figure is still presentable, it does make a trader think
twice about the system. Is the system worth trading if it only generates $408,635 in
profit without outlier trades as compared with its original $526,610? Only the indi-
vidual trader can answer that question.

Box 5
OUTLIER TRADES

Select net profit: Net profit minus outlier trades.

Positive outliers: Trade values that exceed the average trade by plus three (3)
standard deviations.

Negative outliers: Trade values that are less than the average trade by three
(3) standard deviations.




Evaluating Trading Performance 151

TABLE 9.7 OUTLIER ANALYSIS

Net profit $526,610
Positive outlier trades 117,975
Negative outlier trades 0
Select net profit $408,635

Drawdown/Run-up

Fading in real time is far different from watching at the sidelines. Unless a
trader actually lives through an adverse trading experience, it is difficult to say how he
may react. It is therefore wise to evaluate profits and losses separately to get a clearer
view of how much “pain” we may need to endure. To help us along, risk/reward tools
evaluate a system’s profitability in relation to risk. In the simplest terms, drawdown
represents various measures of loss (risk), while run-up represents measures of reward

(profit).

Drawdown

We will begin our discussion with drawdown. The measure of drawdown can be
calculated in several ways: largest loss, maximum adverse excursion, average draw-
down, largest consecutive losing series, or maximum equity loss. No matter what def-
inition is chosen, drawdown must be calculated to gauge trading risk. If a trader is
unwilling to accept the historical risks associated with a system, then the system
should not be traded. Traders have a tendency to believe that major drawdowns will
never occur while they are trading. A more realistic approach would be to believe that
not only will it happen again, but also drawdowns may be even more severe in the fu-
ture. Evaluating systems from this pessimistic point of view will help prepare traders
for worst-case scenarios.

Depending on the definition of drawdown, a variety of risk numbers can be cal-
culated (see Box 6). Each form of drawdown caters to a different personality type or
trading style. There is no one correct calculation; they are all correct.

We will begin our discussion of drawdown with largest loss. This simple draw-
down calculation represents the largest realized loss experienced by the system.
Traders should be willing to accept this type of loss as a part of normal trading.

A better measure of drawdown is maximum adverse excursion (MAE).> MAE can
be calculated in a number of ways. In this discussion, we will cover two formats. The
first represents the single largest unrealized loss experienced by a system. The second
MAE calculation averages each individual trade’s largest unrealized loss. Essentially, this
average adverse excursion figure (i.c., average drawdown) measures the typical risk ex-
perienced by the system.
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Box 6
DRAWDOWN

Largest loss: The largest losing trade for the test period.

Maximum adverse excursion: The largest unrealized loss based on the ulti-
mate low for long positions or high for short positions during the trade.

Average drawdown: The addition of drawdowns for all individual trades di-
vided by the total number of trades.

Largest consecutive losing series: The largest consecutive losing series for the
test period.

Maximum equity drawdown: The largest equity dip during the test period,
as measured from the highest running equity value to the lowest.

Figure 9.7 plots the individual MAE for each trade. The high of each bar repre-
sents the trade’s realized profit or loss at the close of the trade. The low of each bar
represents the largest unrealized loss during the trade (i.e., the largest drawdown for
the trade). Realized profit or loss is the difference between the exit and entry price,
less commission costs. It is the real amount of money you will either gain or lose. Un-
realized profit or loss is calculated from the price roller coaster ride that occurs during
a trade. This movement does not affect you unless you are required to pay up on a
margin call.

Using Figure 9.7 as a reference, the system’s largest realized loss of $9,726 oc-
curred on trade number 33. However, the trade with the largest MAE occurred on
trade number 88 with an unrealized loss of $23,614. Curiously, this same trade actu-
ally reversed its unrealized loss to net a profit of $4,498 at the close of the trade. The
average drawdown figure for this system is $4,544. This is basically the pain that a
trader should expect to experience every time a trade is initiated. This is not to say
that every trade will experience this unrealized loss, but preparing for it will put a
trader in the correct frame of mind to literally feel comfortable trading this particular
system. If a trader is reluctant to follow a system based on any of these drawdown
tools, then he should look for another system.

The first set of drawdown tools center on individual trades. To complete the
evaluation, we offer two additional drawdown figures that focus on a series of trades.
A system’s largest consecutive losing series and maximum equity drawdown are great
measures of drawdown over time. They are easy to calculate and focus the trader’s at-
tention on the bigger picture—the ability to continue to trade over time. A string of
small losses may cause just as much pain as a single large loss. The largest consecutive
losing series for the system reviewed in Figure 9.7 lost a total of $15,389 in four
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FIGURE 9.7 PROFIT AND LOSS DRAWDOWN.

P&L / Drawdown
RINA1 gNSP_460000-Daily (08/19/85-08/01/97)
40000
a
£ 20000 +
S
E
® 0 b ¥ ¥
. 1
s | || | I "|
q - -+
o 20000
By
-40000 T T r y . . . . r
1 11 21 31 41 51 61 71 81 91
Trade Number

consecutive trades: 64~67. The largest loss for the same system amounted to $9,726.
Four little losses can produce greater pain than one large loss.

A series of multiple losses can have a greater influence on trading confidence
then any single loss (see Table 9.8). In the example, the maximum equity drawdown
of $31,900 is more than twice the largest consecutive losing series. The more forms of
drawdown calculated, the better prepared the trader will be for trading into the fu-
ture. As with all drawdown measures, if the figures exceed the trader’s threshold of
pain, simply avoid the system.

Run-up

Traders have a tendency to overestimate their trading results by viewing their
system from an optimistic point of view. The goal of this section is to temper this

TABLE 9.8 DRAWDOWN ANALYSIS

Largest loss $ 9,726
Maximum adverse excursion $23,614
Average drawdown $ 4,544
Largest consecutive losing series $15,389

Maximum equity drawdown $31,900




154 CHAPTER 9

optimism and quantify each trade’s profit objectively. The best way to measure this
performance is with a calculation called run-up. Essentially run-up is the opposite of
drawdown. If drawdown looks for trading low points, then run-up centers on the
high points.

Run-up can be calculated in several ways: largest gain, maximum favorable ex-
cursion, average run-up, largest consecutive winning series, or maximum equity gain.
Each definition represents a different form of reward (see Box 7).

The largest gain is the trade that makes the most money during the trading pe-
riod. Does this trade justify trading the system? That depends on whether the system
was designed to rely on outliers. In general, the largest gain should not exceed 20 per-
cent of net profit.

Another measure of run-up is maximum favorable excursion (MFE).* This form
of run-up is the reverse of maximum adverse excursion (MAE) as mentioned in the
previous section. MFE can be calculated in two formats. The first represents the sin-
gle largest unrealized gain experienced by a system. The second MFE calculation av-
erages each individual trade’s largest unrealized gain. These calculations combined
. with the largest gain paint a general picture of reward for the system.

Figure 9.8 plots each trade’s individual MFE. The high of each bar represents the
trade’s largest unrealized gain during the trade. The low of each bar represents the trade’s
realized profit or loss. The reader may want to verify that unrealized gain is never less
than realized profit or loss. Using Figure 9.8 as a reference, the system’s largest gain and
MFE occurred, coincidentally, on trade number 93.

A system’s largest consecutive winning series and maximum equity run-up
round out our discussion of run-up. They are easy to calculate. The largest consecu-
tive winning series for the system reviewed in Figure 9.7 gained a total of $43,999.
The largest single gain for the same system was $39,519 (see Table 9.9).

Since a system can have many run-ups and drawdowns, it is possible to evaluate
the standard deviation of each as well as the coefficient of variation (CoV). The CoV

Box 7
RUN-UP

Largest gain: The largest profitable trade for the test period.

Maximum favorable excursion (MFE): The largest gain based. on the ulti-
mate high for long positions or low for short positions during the trade.

Average run-up: The average MFE figure for each individual trade.

Largest consecutive winning series: The largest consecutive winning series
for the test period.

Maximum equity run-up: The largest equity increase during the test period,
as measured from the lowest running equity value to the highest.
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FIGURE 9.8 PROFIT AND LOSS RUN-UP.
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for run-ups and drawdowns should be 150 percent or less. Values greater then this
have a tendency to generate inconsistent results when used with money management
techniques.

Reward/Risk Ratios

Reward/risk ratios center on a system’s profitability in relation to risk. Theoreti-
cally, the larger the ratio the better the system.

The previous section on drawdown and run-up sets the stage for a few simple
yet powerful ratios. Countless ratios can be created, but in this discussion we will cen-
ter on only three (sec Box 8). Each formula attempts to critique performance on a
risk-adjusted basis. They are simple to calculate and extremely informative. All too

TABLE 9.9 RUN-UP ANALYSIS

Largest gain $ 39,519
Maximum favorable excursion $ 46,464
Average run-up $ 9,079
Largest consecutive winning series $ 43,999

Maximum equity run-up $528,776
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Box 8
REWARD/RISK RATIOS

Largest loss ratio: Largest loss divided by net profit. Look for a ratio of 0.1
or less.

Max drawdown ratio: Maximum adverse excursion (MAE) divided by net
profit. Look for a ratio of 0.1 or less.

Average run-up/drawdown ratio: Average run-up divided by average draw-
down. Look for a ratio of 1.5 or more.

often, individual traders center on risk or reward calculation never bothering to com-
bine the two into a simple ratio.

Two trading systems are shown in Table 9.10. Although System A made
$100,000 more than System B, the additional profit does not justify the risks associated
with its trading. Based solely on these simple ratios, System B is the better of the two
systems because its profitability was much more risk averse. Reward/risk ratios point out
that sometimes less profitable systems can be more desirable.

Consecutive Trades

Short-term trading confidence, or a lack thereof, often stems from the number of
consecutive winning and losing trades produced by a system. After a winning streak,
you can become overly confident and believe that your system is infallible. Conversely,
after a few losing trades, you may become easily discouraged, risk averse, and perhaps
even reluctant to trade. In either case, zhe trading principles behind your system have re-
mained constant, while your perception of the system has changed. By tracking the perfor-
mance of consecutive trades, you can gain additional insight into the personality of
your system and thereby trade with greater confidence.

This discussion of consecutive trade analysis begins with a definition. A streak is
defined in this chapter as a sequence of only winning or only losing trades that occur

TABLE 9.10 REWARD/RISK ANALYSIS

System A System B
Net profit $1,000,000 $900,000
Largest loss ratio 0.12 0.03
Max drawdown ratio 0.20 0.07

Average run-up/drawdown ratio 1.00 2.00
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in consecutive order. The winning or losing streak ends when a trade results in a gain
or loss in the opposite direction of the series. Calculations based on consecutive series
dara can produce two very powerful evaluation tools:

1. Average gain (or loss) of a winning (or losing) streak.
2. Average gain or loss for the trade that ends the streak.

The first calculation takes an average net gain of all winning streaks or an average
net loss of all losing streaks. In general, the more winning (or losing) trades there are
within a streak,  the larger the magnitude of the streak’s average performance. This
measurement can determine a systerm's profitability during periods of extended strength
or weakness.

The second calculation centers on the average return for the trade that ends the
streak. This figure can determine how abruptly a system reverses its course of action
after a consecutive series of wins or losses. We like to end a streak with a small loss or
large gain. Therefore, a small losing reversal is preferred for ending a winning streak,
while a large winning reversal is preferred for ending a losing streak.

Table 9.11 shows the consecutive winning series for a real trading system used
by the author. All numbers in this table are quoted in S&P 500 Index points. This
system generated a number of consecutive winning trades, and as expected, the longer
the streak, the larger the average net gain. In addition, notice the inverse relationship
between the average streak gain and the loss size of the trade that ends the streak. As
the average streak’s net gain increased, the loss size of the ending trade decreased. An
explanation for this is that a system that trades exceptionally well has most likely
found its preferred trading zone, and it would be unusual for a system that is trading
“red hot” to immediately turn “ice cold.” Consequently, the system ends its winning
streak with a relatively small loss. This is the mark of a well-designed system. Knowing a
system’s historical tendency during and after a consecutive series of trades will help
you build confidence in your trading system.

TABLE 9.11 CONSECUTIVE WINNING SERIES

Streak Number of Average Average Loss of
Size Streaks Net Gain Next Trade

1 4 9.40 —-4.15

2 3 8.48 —2.44

3 1 25.64 -2.21

4 2 30.05 ~-1.65

5 2 31.67 -1.12

6 0

7 0

8 1 31.99 -0.42
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To put this into a real world trading perspective, consider the following true
story.

An investor, after months of comparing trading services, finally decided to sub-
scribe to a trading service with an impressive track record. The service was in the
midst of a small winning streak, making the investment decision all the easier. As time
passed, the service continued to extend its winning streak. The investor, thrilled with
these results, felt reassured in his decision to subscribe to the service. After a few more
winning trades, the investor began to feel a little uneasy, knowing that all winning
streaks must eventually end. As the winning streak persisted, the investor completely
centered his attention on the next losing position. The more the service won, the
more uncomfortable the investor became. Eventually the investor, consumed with
fear of a major loss, decided to pull out of the service. When asked why the investor
had left the service, the response was “Why wait for a major loss?”

The only thing that changed in this case was the investor’s perception. Trading
logic did not dictate that the next losing trade had to be a major loss. If the system had
been evaluated using the consecutive series data in the first place, then the investor
would have been better prepared to trade using this system. Fear of the unknown al-
ways weighs heavier in our mind than that which is known. Preparing for the unknown
begins with a thorough system evaluation.

Time Analysis >

is section centers its evaluation strictly from the standpoint of time in or out
of the market-The longer a position is exposed to the market, the more risk it as-
sumes. This form of analysis can be used on the entire system or on individual trades
(see Box 9).

T e
Box 9 L [

- TIME ANALYSIS

Total time in the market (periods): The time in which the system is actually
trading. : s
Percentage of time in the market: The total time in the trades divided by the
total time for the test period (in a percentage). If a system trades more then 80
percent of the time, make sure its reward/risk ratios are in line with other
comparable systems. Time in the market is another measure of risk.

Longest flat period: This figure notes the longest period in which the system
did not trade. Consider this to be a patience factor. Note that the longer the

flat period the more patience a trader must possess to follow the system. J
w




Evaluating Trading Performance 159

TABLE 9.12 PERCENTAGE OF TIME IN THE MARKET

System A System B
Net proﬁt $100,000 $100,000
Percent-in-the-market 60% 100%

Table 9.12 shows a simple side-by-side comparison of two trading systems. We
can evaluate them based on percent-in-the-market.

With all things equal, and with time as the only variable, System A made its
profits in 40 percent less time in the market than System B. This smaller exposure to
the market translates into less risk and ultimately, a more efficient trading system. If
you were to account for the interest earned on the idle cash position, then System A
becomes the clear winner. By factoring time into the evaluation process, traders will
improve their overall understanding of a system and its true performance.

Time can also be used in the evaluation of a system’s individual trades. These
calculations serve as historical reference points, especially useful for option traders
where time to expiration is a critical factor in evaluating price.

Table 9.13 shows the results of a trading system that remains in an average trade
for approximately 10 days and is then idle for about 48 days. This information should
be used to compare open (in the market) positions to the system’s historical tendencies.
Trading action may be required, should the duration of the open position strongly de-
viate from the average. This type of review increases trading confidence in the under-
lying position.

These calculations can also reveal potential system design flaws. Although the in-
tended trading strategy may be correct, your system’s design may not match the time-
based trading results. For example, the numbers in Table 9.13 reflect a trading strategy
that trades in short-term spurts. If the system had been originally designed as a longer-
term, trend-following system, then the design would definitely have a problem.

Quite often the difference berween a professionally evaluated system and a
quick review performed by a novice investor is the use of time. If traders are going to
profit in the real world, they must factor time into their evaluation.

TABLE 9.13 TIME ANALYSIS

Time-in-the-market 561
Percent-in-the-market 17.96%
Longest flat period 163
Average time in trades 9.84

Average time between trades 47.80
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CONCLUSION

The historical profitability of a system is not enough to justify its trading. Greed and
fear affect every trader. This chapter laid groundwork for measuring aspects of a trad-
ing system that will likely affect greed and fear. The more that the trader can learn
about a system in the evaluation stage, the more confidence the trader will have trad-
ing it real time.

No matter how profitable a system appears, if a trader does not have the intes-
tinal fortitude to follow it, he or she should look for another system to trade.

Fear of the unknown always weighs heavier in our mind than that which is
known. Preparing for the unknown begins with a thorough system evaluation. Test
first—trade second.

During long run-ups and drawdowns, the trading principles behind your sys-
tem remain constant; it is your perception of the system that changes.

At the end of a systematic evaluation a trader should be able to answer the fol-
lowing questions:

* Do you over- or underestimate your system’s true performance?
* How stable are your winning and losing trades?

* What is your system’s pessimistic reward/risk ratio?

* How many of your trades are statistical outliers?

* How does your system compare to a Buy-and-Hold strategy?

* What is the average run-up and drawdown for the system?

* Do you really know your trading system well enough to trade it with complete
confidence?

ENDNOTES

1. Schwager, Jack, For additional information on underwater equity curve, see Schwager on Futures:
Technical Analysis, John Wiley & Sons, 1995.

2. Jurik, Mark, For further insight into the phenomenon of degrees of freedom (DoF), see “Devel-
oping Indicators for Financial Trading,” in Virtual Trading, Probus, 1995.

3. Sweeney, John, For a discussion of maximum adverse excursion (MAE), see Campaign Trading,
John Wiley & Sons, 1995.

4. Ibid.



Part 11 SUMMARY

Why Test?

e System performance must be viewed in light of all three parameters: profitabil-
ity, drawdowns, and stress. Before you consider opening up a trading account,
are you sure your system is reliably profitable? Will drawdowns wipe you out
first? Is it trading in a way you can tolerate? Can you go for long periods of no
trading, or too much trading? The only way to know is by subjecting your sys-
tem to extensive backtesting.

+ The more thoroughly you test your system in advance, the less stressful your
trading session will be. Does your system perform better than buy and hold or
a random buy/sell process? How does it compare with a fixed rate, no-risk in-
vestment? Is system performance sensitive to precise values for its parameters?
Will a slight change cause a significant decrease in profits? Is system perfor-
mance on out-of-sample data significantly poorer than on in-sample data?

e Backtesting will help you pinpoint which approaches to the market are likely to
be successful and which ones are not. It will also produce a record of your sys-
ten’s historical trading performance, necessary for developing a diversified asset
allocation strategy.

e Testing your system requires skill because sloppy testing makes it easy to con-
vince yourself you have a “winning system” despite its flaws. For example, to
have a meaningful evaluation, your system should produce a statistically signifi-
cant number of trades, at least 100. A small number of trades, no matter how
perfect, is easy to produce and nearly impossible to reproduce.

General Procedure

o If there is enough data to do so, in-sample data should be completely separate
from out-of-sample. Better still, create a third set that can be used in conjunc-
tion with the in-sample set to build, test, and reject preliminary systems. This
way, the optimization process of building and testing runs without the out-of-
sample data. Lastly, any system that passes the preliminary build-and-test phase
is then subjected to out-of-sample data for final analysis.

e Whether you should include outlier trades in your test results depends on your
strategy. For example, a system designed to suffer lots of small losses while wait-
ing for big, rare, profitable breakouts depends on outlier trades. Removing out-
liers from that scenario will portray a losing system, which in reality may not be
the case at all.

* After you backtest your system on historical data, I advise a round of forward-
tests to measure its real time performance. Various brokers are willing to set up
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an account to let you simulate trading.* This will help you answer questions
about slippage and timeliness as well as help you master the skill of placing
trades.

When designing a mechanical system, remember that all systems eventually fail,
so you will need to periodically update the trading strategy.

Measurements

System analysis measures overall net profitability. This is important, as no one
will trade a system expected to lose money. However, do not let this be your
only consideration. Reward/risk ratios point out that sometimes less profitable
systems can be more desirable.

Of all the profit ratio measurements available, I find profit factor (PF) to be the
most useful. It tells me how many dollars I gain for each dollar I lose in trading.
Don't consider a system whose PF is less than 2.

The annual return on account (AROA) is another favorite measure of mine. It is
the ratio of a year’s net profits to the total cost of placing those trades in that
year (i.e., margin costs + maximum drawdown), averaged across all the years the
system was tested.

Instead of averaging AROA, list the ratio for each year in a table. This sliding
window method illuminates any particularly bad years, giving you the opportu-
nity to analyze a system weakness.

The Markowitz/Xu data mining correction formula adjusts your estimate of a
system's average daily return by considering the number of systems that were
run through the out-of-sample set.

The coefficient of variation is a good way to measure, for comparison purposes,
the steadiness or consistency of a system’s trade-by-trade performance. Look for
systems with coefficient of variations of 200 percent or less. Larger numbers in-
dicate instability and should raise your concern.

*TradeComp International (wwuw. tradecomp.com), Larax Software (www.larax.com), and AudiTrack (www.au-

ditrack.com) permit simulated trading.
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Assessing the
‘Market and Yourself

Trading in the real world can be very stressful. One big loss may be so un-
nerving that you will be tempted to begin overriding your trading system’s
recommendations. Further losses ensue, followed by more stress and over-
rides. Once that spiral starts, it is downhill all the way. To avoid this emo-
tional trap, Chapter 10 presents important tasks that you, not your system,
should perform. You will discover how to enter a trading session with a clear
mind, why you should create a financial objective large enough to be uncom-
fortable, and how to separate trading events from your emotional reactions.

After you learn how to create and apply basic indicators, the next step
is to create trading zones that quantify market behavior. This may facilitate
your selecting one type of trade over another. Chapter 11 presents two new
methods for quantifying market behavior: zone analysis and subsequent
performance analysis. The author also briefly covers basic issues regarding
system testing and evaluation.

One of the more exciting ideas to come along this past few years is
trading on sliding time scales. That is, you start your trade using 5-minute
charts and gradually scale up to daily charts. Chapter 12 shows how you can
control risk with a few basic rules and formulas for assessing the best bar
length and trading interval that corresponds to a predetermined level of risk
exposure.
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One of the best known ways to lower nsk isto dwersnfy Chaptct 13 goes . ]
beyond discussing market diversification and carries the philosophy to time -

- frame and system diversification as well. The advantages and shorccommgs of
modern portfolio theory are also reviewed. Lastly, the author prcsents a"\
- method for safely mcrcasmg the complexu:y of your tradmg systcm




CHaPTER 10

Trading to Win:
The Psychology of Trading

ARI KIEV, M.D.

For the past 30 years, I have been involved in developing stress management and per-
sonal empowerment programs for individuals experiencing stresses or challenges in
their lives. In the past 6 years, I have developed a training program for traders designed
to reduce stress and maximize trading performance. This program is a proactive ap-
proach based on the application of certain fundamental principles of goal directness,
self-monitoring, and a willingness to manage emotional responses. To tap the trader’s
potential for creativity and flexibility, the program centers around a conscious com-
mitment to specific financial objectives, development of a flexible trading strategy, and
adherence to money management and risk control rules.

At weekly seminars, T help groups of traders identify habitual trading patterns and
the underlying thoughts associated with them so that they can implement practical steps
necessary for trading in line with their goals. The critical distinction is in teaching
traders to separate trading events from their own interpretations and emotional reactiv-
ity so that they can see the repetitiveness of their behavior, which causes them to repeat
the past and remain in performance plateaus year after year. However motivated, it takes
considerable time and effort for traders to get past their resistance to self-examination
and personal change and to become conscious of their own decision-making processes
and habitual actions. However, they must do this to recognize when they are trading
compulsively and to act more consistent with their trading objectives.

The principles of my proactive approach teach traders to see how their trading is
colored by their perceptions and their past experiences. They encourage traders to re-
fine their awareness of their own perceptions so as to get closer to appreciating reality
as it is. Successful traders remember past trades, good and bad, and are careful to dif-
ferentiate between what happened and what they think happened. They continually
seek to tell the truth about their trades, to mark their day’s results to the market so
that they can see what they did and differentiate that from what they felt. They do
this so that in the future they are governed by the facts and their relationship to what
they did. In this way, they correct their daily experiences so that their memories are
clear, and they move forward with corrected perceptions about the market.
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PROMISING THE RESULT

A critical aspect of proactive trading is to make a conscious commitment to a finan-
cial objective greater than what you are accustomed to achieving. You must do what it
takes to realize this objective. This means relinquishing any inclination to trade in
terms of comfort and safety, to bypass self-doubts in response to the uncertainty of the
marketplace, and to allow your choice of price, volatility, and size of positions taken
to be guided by parameters commensurate with your goals. The trading objective
provides a lens for trading experientially rather than in terms of habits or fears. The
conscious decision to follow a proactive strategy, rather than passively waiting for
market or trade trends to govern decisions, allows traders to stretch beyond their ha-
bitual stopping points.

Comnmitted traders do not allow their emotional reactivity to limit their trading,
nor do they retrear at the first setback. They recognize when their old habits and fixed
notions come into play, especially in a negative market, but do not allow them to in-
fluence their decisions as long as their original decision remains tenable.

It is important to recognize that an unconscious expectation of failure may hold
you back from being as committed and successful as you can be. One trader I know,
named Ben, routinely hesitates to buy a stock at the very moment he recognizes its
potential. Invariably by the time he buys, the stock has made 50 percent of its move.
This delay in acting is often followed by public self-flagellation that draws attention
to his failure. If he is to grow as a trader, Ben must relinquish his “dance of failure”
which lets him be “right” about being “wrong.”

Another trader, Phil, was dominated by memories of “crashing and burning”
and was afraid to use larger amounts of his trading capital to buy and hold volatile
stocks. Slowed by his chronic fears of disaster, he had to learn that the manifestations
of anxiety were identical to those of excitement. He had to learn to ride out the anxi-
ety and take greater risks by putting in larger orders of higher priced stocks and using
more of his allocated capital in line with his strategic objectives. In effect, traders must
learn to notice the impact of their unconscious fears and expectations on their trading
behavior and use their discomfort to empower them to make conscious choices based
on their stated goals.

THE VALUE OF PROACTIVE TRADING

To succeed, traders must separate their comfort needs and defensive responses from
trading reality. The proactive approach encourages traders to relinquish their preoccu-
pation with losses that may lead to a negative spiral. If no buyers are willing to take
traders out or if a rush of sellers occurs, proactive traders can begin to look for new
opportunities without becoming so focused on getting their money back that they use
all their effort in fruitless activities.

Proactive trading is a useful standard against which to identify conservative re-
sponses to uncertainty. Proactive trading is especially valuable in times of adversity
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when most people are taken out of their games by their own reactivity and self-
protective responses. Rather than be governed by their own cautious responses to
trading dilemmas or market downturns, proactive traders continually assess whether
they are utilizing an appropriate amount of capital or need to trade larger or more
volatile positions. In the process, they are more willing to embrace the inherent para-
dox of excitement and discomfort associated with taking risks.

CENTERING

Centering, or entering into a meditative state of consciousness, is one of the most crit-
ical skills for reducing anxiety and tension and decreasing the impact of distracting
stimuli. It helps you distance yourself from the sequence of emotional responses and
negative interpretations of stressful and unsuccessful trades that trigger panic, denial,
rationalization, and avoidance—all of which perpetuate the circle of failure.

By recognizing the automatic nature of your negative thinking, you can turn
off your self-doubt and self-criticism and adjust your behavior to respond to events
in a disciplined way. Centering lets you turn off fearful, automatic thoughts that
project negative images onto events. Centering reduces misinterpretation by mini-
mizing distractions and the inclination to focus on past mistakes or worry about fu-
ture events. It leads to increased control over the autonomic nervous system
enabling you to stretch objectives and the tape action with a minimum of precon-
ceived notions and fears.

One of the best illustrations of the centering process is demonstrated in archery
where any tension created by trying to control anxiety will be reflected in the tension
applied to the bow and the arrow at the moment of release. Thus, the skilled archer al-
lows thoughts to pass through his mind without reacting to them so that they do not
interfere with his actions. The best shots occur when the arrow is released effortlessly.

Being centered enables you to commit to a specific trading objective and then
maintain sufficient discipline to follow your trading strategy rather than be disturbed
by fears of losing, which may lead you to trade too cautiously. Once centered, you are
able to follow the market trend, cut your losses, and let your profits run. Most impor-
tant, you can follow your own rules and not keep trying to explain your results in
terms of market vagaries.

Through centering, your greatest asset is your ability to control your own ac-
tions. You will learn that uncertainty is more an internal factor than a factor in the
marketplace, that your internal concept of the marketplace influences your interpre-
tations of events and trading decisions. As such, you find value in maintaining a cen-
tered state so that your fears and emotional reactions to market fluctuations do not
influence your trading.

Through a conscious process of centering, which also can occur spontaneously
when it is called “being in the zone,” you can choose to break the endless loops of de-
structive trading. When you are centered, you are better able to continue to follow
your trading strategy, despite carrying a continuing loss. You can be more proactive in
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pursuing your own concepts and are not afraid to climb aboard a trade after it has
begun rather than assume it has reached its limit. You do not have to be “first” to a
trade or certain of the outcome before trading. You are able to be less emotional and
reactive and can focus more narrowly on your trades. You are confident about your
decisions and do not dwell on past errors. If you are a day trader, you are assiduous
about marking your profits and losses daily. You are able to expand as you succeed and
not shut down if you lose. You are willing to cut your losses rather than ride them out
to avoid admitting to them.

[

Stress and Trading Success

Stress is a natural response to uncertain events. The stress response, which is as-
sociated with an increased flow of adrenaline, increases alertness to stimuli and en-
hances performance. The stress response prepares you physically and psychologically
to trade by increasing blood flow to the brain, increasing your capacity for memory
retrieval and your ability to handle complex situations in which stocks are moving in
unpredictable patterns. The stress response can enhance your ability to concentrate on
the tape, observe your own internal trading signals, and maintain your pace and strat-
egy in the face of conflicting signals. Emotional arousal can also keep you from get-
ting bored if things are slow, from being distracted if things are hectic, or from being
paralyzed or confused if your positions are dropping precipitously.

Beyond the optimum level of stress, however, stress responses become negative
and are experienced as anxiety associated with declining performance. Fear intensifies
the stress reaction, which in turn may lead to distraction and errors. Negative memories
from the past may be reactivated leading to fear of failure or criticism, misinterpretation
of data, and misinterpretation of your own responses. This may be followed by further
anxiety, decision paralysis, and a retreat to a comfort zone of defensive trading.

To keep stress responses within reasonable limits, most traders learn to trade
within a comfortable range. When the stressed trader approaches a range that is un-
comfortable, rather than hold on to or increase a position in a rising stock to maxi-
mize profits, he may sell too soon to take a quick profit. While most traders tend to be
better at cutting their losses than extending their profits, some may hold on to losing
positions too long, hoping that their positions will reverse rather than acknowledging
their loss. Others, afraid of duplicating past market disasters, may panic at any hint of
failure. They may engage in elaborate self-induced ruses to avoid acknowledging their
losses and may end up losing far more than they would have had they sold out when
they first realized their positions were failing.

As anxiety mounts, you may become fearful and uncertain and second-guess
your decision. You may become depressed and convinced you are destined to failure,
especially in the face of significant profits or losses. Numerous fears come into play
when trading beyond the psychological comfort zone, irrespective of your perfor-
mance. These fears include fear of losing and disappointing others, fear of shame and
embarrassment for not succeeding, and fear of making errors and looking bad. For
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some, fears of going broke or trading beyond the comfort zone are related to anxiety
about attaining positive results and competing with others.

Different situations present different challenges and trigger different reactions.
Some traders have trouble accepting success and experience significant anxiety as their
profits rise, often sabotaging themselves as soon as their profits exceed certain
amounts. Most traders also agree that they lose more often when they worry about
losing. This may be related to performance anxiety.

PERFORMANCE ANXIETY

Mental errors produced by anxiety can lead to increased tension, narrowing of atten-
tion, and yet more errors. Anxiety may cause traders to neither respond effectively to
incoming data nor rely on internal models to recall past successful patterns. As a
trader, any increase in anxiety may distract you from the stock activity you are follow-
ing and lead to excessive focusing on your own internal bodily reactions, further in-
creasing your anxiety.

Efforts to reduce anxiety, paradoxically, may create a new set of programmed re-
sponses that can undermine trading flexibility. These can be temporary or permanent
handicaps to good performance or to the capacity to keep growing and improving as
a trader. These behaviors may be adaptive temporarily in the present, but once they
become fixed patterns they have a rigidity of their own. As a trader, you must main-
tain a certain level of consciousness about what you are doing, so that you can keep
adapting to new circumstances rather than continuing to repeat what you have just
learned to do.

Typical symptoms of performance anxiety include palpitations, difficulty
breathing, distractibility, muscle tension and cramps, noise sensitivity, severe hand
trembling, and loss of appetite. These symptoms usually recede as trading begins. In-
deed, performance anxiety seems to occur mostly before and after the trading day, not
so much during it. The better the trader, the more he or she can tune these negative
thoughts out and fine-tune excessive stress responses to focus all his or her profes-
sional skill on the task of trading.

STOPPING POINTS IN TRADING

The stopping point is the whole sequence of events, reactions, interpretations, and
automatic decisions that may keep you from being fully engaged in trading opportu-
nities. You may rationalize your position because it appears to be consistent with your
goals, when in fact it may be a cover for a life principle of risk avoidance.

Al trading is influenced by lifelong beliefs and habits that are operating for you
when you trade. It is important to consider these distinctions. To the extent that your
trading is dominated by long-standing life principles you may not be maximizing
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your opportunities. Instead, you may be limited or stopped by your undetlying as-
sumptions of the world.

Traders can be stopped for a day or longer by their fearful automatic thoughts of
losing, which may be consistent with their self-concept. Such fear leads to the misin-
terpretation of events, greater distractibility, and the inclination to focus on past mis-
takes or to worry about future events. In this state of mind, traders cannot analyze the
market and plan their trading objectives clearly.

Such traders often buy small volumes of numerous low beta-stocks or trade
more stocks than they can handle. Their knowledge of stocks and their continued fail-
ure to play up to their abilities perpetuate a self-image of being “bright losers,” which
may be a reenactment of a central emotional theme from childhood. Some of these
overly cautious traders are afraid to use all their own market assessments. Paradoxi-
cally, some won't buy a stock if others are in it because they do not want to be thought
of as being a “follower” or being “late to the party.”

Trading to win is to risk going beyond the familiar and to enter the zone of un-
certainty. A stopping point prevents these traders from committing to their trading
objectives and maintaining sufficient discipline to follow a winning trading strategy.

Trapped by their own anxiety, these stopped traders are unable to follow the
market trend, cut their losses, or let their profits run. They are unable to follow their
own rules and have trouble recognizing that their greatest asset is their ability to con-
trol their own actions. The stopped trader does not recognize that his fears and emo-
tional reactions to market fluctuations significantly influence his trading.

Some traders are stopped by their egotism. They are often aggressive but in-
flexible and unwilling to admit error. They may be able to ride out considerable pain
and uncertainty on the way down to make a profit by selling short, but are unable to
switch positions and take a long position on the same stock when it reverses direc-
tion. They may be stopped by the same conviction that enables them to stay short
for a long time, and they may lose all profit on the upside that they made on the
downside.

Beneath this inflexibility is a false sense of self based on past successes. After bad
days, one trader I know looked back to his successful choices to demonstrate he was
right in his perception. He defended himself by having a self-concept as a home-run
hitter who had a “few” bad days. He blamed his precipitous losses on “bad luck,”
tended to avoid preparation, and got in too soon and out too late. He was easily in-
fluenced by criticism and kept secking approval, while simultaneously rebelling to
gain reassurance. His stopping point is his need to receive support and approval, his
inability to acknowledge support when it is given, and his inclination to blame his
failure on the advice of others.

Another pattern of egotism can be seen among contrarians who refuse to use
stop losses. An erroneous sense of their own ability prevents them from developing
flexibility. Their sense of self repeatedly asserts, “ That's the way I am and always will
be.” They are invariably frustrated because their self-concept (which they believe is
not modifiable), not their trading strategy, governs their trading.
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KNOW YOUR STOPPING POINTS

Recognizing your own stopping points is the first step to managing fear and
building trading discipline. Traders may find it difficult to relinquish old habits be-
cause doing so means acting contrary to their underlying negative self-concepts.
While this may be rationalized as the fear of failure, it is really the fear of change.
These traders are afraid to commit to a larger objective.

The second step is to ask yourself a series of questions about whether you are
functioning in terms of your potential:

e Are you willing to let go of the life principles that keep you from learning new
trading techniques?

« Are you willing to define a larger trading objective and strategy and then com-
mit to trading in those terms?

* Are you willing to record entry and exit points as well as a stop point for the
trades you want to make?

e Are you willing to mark your profits and losses to the market so you know
where you are at the end of the day?

* Are you willing to analyze your trades to see what strategic elements are missing
from your unsuccessful trades?

e Are you willing to develop parameters of measuring your performance so you
know what you need to do?

Stopping points keep traders from maximizing their results. To overcome these
stopping points, you must begin to view market events as neutral and learn to han-
dle them in terms of your conscious objectives, not in terms of old beliefs. Remem-
ber, the stopping point is that point in time where your fears and beliefs keep you from
entering fully into the next moment and keep you trading in repetitive and possibly de-
structive patterns.

RECOVERY FROM THE LAST TRADE

Trading is a complex activity that requires increasing self-correction in the face of
ever-changing market conditions. To reach trading mastery, you must learn how to re-
cover from previous trades, profitable or not, to relinquish the emotional impact of
your most recent success and failures, and to focus on upcoming trades. This entails
learning psychological skills designed to access the mind-set of successful trading.
Relaxation or meditation is particularly useful in quieting the mind of self-
doubts and focusing positively on the next moment. For example, tennis players
begin their recovery process by shifting their racquets to their nonplaying hands be-
tween points. Then they walk back from the net consciously adopting a confident
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posture associated with a positive mental image to create a winning mind-set and re-
duce negative reactions to past events.

Traders can also pay special attention to their bodily preparation. Tighter mus-
cles lead to tension, slowed reflexes, and diminished ability to visually track and assess
the movement of rapidly moving stocks. Shortness of breath may reduce endurance,
hamper concentration, and trigger panic attacks. With relaxation and deep breathing
exercises, you can master these anxious responses and enter into a calm, meditative
state so that you can access past, positive memories and prepare yourself to enter the
“zone.” These affirming memories recreate your sense of purpose and help build a
positive set of expectations that will increase your ability to take calculated risks in fol-
lowing your trading strategy.

Recovery also requires that you implement steps consistent with your trading
strategy, such as deciding on the number of shares you need to trade to realize spe-
cific objectives and measuring parameters to track your performance. You also can
measure your efficiency in terms of your ability to generate a certain return relative
to the amount of risk you are willing to take. With experience in controlling your
downside risk, for example, you may be able over time to trade bigger while main-
taining the same degree of risk. Using this kind of productivity/risk measure, you
should be able to determine whether you are taking appropriate risks with your cap-
ital, without being so risk-adverse as to miss significant opportunities for profitable
trading,

SYSTEMS TRADING

The goal-directed strategies that comprise the essence of a trading-to-win approach
should, in general, be at the core of systems trading. Ideally, the systems model en-
ables you to trade in terms of a specific objective or financial target and to boil down
market action into a formula or strategy, built around your own trading principles,
rules, and assumptions. It enables you to test your hypotheses against historical data
before and after you start trading. Given a large enough historical database to cover all
situations, this approach assumes that the market is not time bound and that what-
ever happens reflects some new combination of past events, so that when you actually
implement your trading strategy you are not caught off balance.

Systems programs are especially designed to maximize your capacity to concen-
trate on the most critical variables and to keep expanding your trading volume con-
sistent with the best strategy for realizing your objectives. Systems programs help to
quantify the different risk/reward opportunities in the marketplace by giving you a
spread of information to track performance and determine the extent to which you
are following your model.

The development and application of such a model is less stressful for the systems
trader who, in contrast to the discretionary trader, does not need to focus as much at-
tention and energy on being centered and focused in the face of stress, or on master-
ing self-doubt and other emotional responses. These human responses are inherently
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resolved in systems trading by your capacity to handle more information exponen-
tially, which increases your control over future choices.

While systems programs provide you with a layer of distance between your deci-
sions and emotions, they do not relieve you of the responsibility for the consequences
of your decisions. You must still endure the ups and downs of trading, especially if you
are emotionally reactive. System programs also do not eliminate problems that result
from their limitations of flexibility and the false expectations that people sometimes
impose on them.

SYSTEMS TRADING AND STOPPING POINTS

A systems model is particularly well designed to assist in bypassing many of the stop-
ping points that are built into the personalities of traders. To the extent that the result
is built into the programming strategy, the system can bypass the stopping points that
interfere with clear thinking and strategic implementation.

Systems trading ignores the emotional response to a loss that often leads traders
to start thinking about failure the moment they experience a loss. In so doing, the sys-
tem offers freedom from the human response whereby thoughts of failure set in mo-
tion a self-fulfilling prophecy of failure.

Systems trading also bypass emotional responses to winning trades. The system
does not react emotionally to successful trades, which eliminates the chance of having
losing days follow profitable days as occurs for so many discretionary traders. Systems
trading allows you to overcome any personal tendency to play below your potential or
hold back out of fear of success.

MAINTAINING YOUR RATE OF RETURN AS YOU EXPAND

Systems traders look at subtle below-eye-level phenomena with measurable variables
and follow a rigorous discipline of testing their signals in the laboratory before ever
using them. Discretionary traders learn from experience and spend little time testing
hunches in a systematic way in a laboratory. They are more flexible and opportunistic
and do not systematically approach the entire market the same way each time.

The best discretionary traders are pattern recognition machines who employ
much historical experience, intuition, current information, and the like in a complex
system designed to forecast the stock trajectory. First-rate discretionary traders are bet-
ter under a greater variety of situations than computerized programs because of their
greater adaptability to changing markets. Computer, quantitative programs, however,
can handle more data and more trading rules. Each model has an expected rate of re-
turn and a set of rules tested on historical data that enable you to ratchet up the rate of
return by defining specific expectations and decision elements and then calculating the
size you must trade to meet that expectation.
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Discretionary traders are more volatile and less predictable but perhaps better
equipped to adapt their style to short-term market fluctuations and other events that
give them a trading edge. Accustomed to rapid shifts in response to rapid changes,
discretionary traders who may use systems models to enhance their own trading, are
often inclined to modify their systems without modeling them, or override their sys-
tems without knowing it. As might be expected, they tend to have higher error rates
than the more disciplined systems traders who are committed in principle to adhere
to their models and tend to rely almost totally on their systems to trade.

Systems traders develop experience in the laboratory, testing the effects of differ-
ent hypotheses on the data that they have and testing their hypotheses on historical
data. In doing this work, they must learn to pay special attention to biases, transaction
costs, and the need for simulations to match reality. As such, they must test hypotheses
with data from many different markets. This laboratory testing period can be stressful.
Traders may lose time while testing the system and may also discover when they are
ready to use the strategy that because the markets have changed, it may not work.

However, an advantage of systems trading is that you have more data to inform
you. If your simulations are making money and you are losing money in your trading,
you can look to see whether something in your model dropped out of your trading.
You can also keep testing to see what you need to add to your model. You can ask eas-
ily answered questions and control the process of trading without the stress and emo-
tional responsivity that distract so many discretionary traders from their objective.

Systems trading is perfectly designed for proactive trading. You can establish spe-
cific trading objectives and criteria, and you can keep measuring your performance to
ensure that all of the relevant data is available and scientifically examined and measured
in terms of your hypotheses.

But systems trading is not without its problems. In addition to technical fail-
ures, insufficient testing of the simulation model, and lack of congruence between the
simulation model and reality, systems do not entirely insulate you from your own
emotional reactivity to the success and failure of your trades. By deciding in advance
of trading which principles to follow and knowing assumptions of the system, it is
easier to make decisions based on your system’s computations.

Systems traders lack the flexibility of discretionary traders in their day-to-day
execution of orders. One trader described the working realities of systems trading as if
he were in a “foxhole with no time to relax.” “I have to keep working to make my sta-
tistics work out,” he said. “I cannot miss a trade which may make my whole day by
taking time off to take a break.”

Systems traders are trading in a narrow range and must pay close attention to
the system’s signals, or they run the risks of missing a trade. Their opportunities are
limited, and they must keep trying to execute well by paying attention and trying to
minimize costs by getting good prices and reducing slippage. They cannot take a day
off or change the instruments they are using if they are having a bad day. They have
less control over the implementation of their prescribed strategy. The ability to keep
to their strategy is thus both a strength and at times a weakness of systems traders. On
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the other hand, discretionary traders have greater flexibility, but perhaps less ability to
determine what they have been doing right and what they have been doing wrong.

The evolution of systems programs involves progressive development of designs
for making more effective systems, the capacity for making quantum leaps and ex-
panding incrementally, and then suddenly plateauing and going from plateau to
plateau. Systems designers must evolve over time. Unlike discretionary traders who
have less comparable competition and who cannot be so readily modeled, systems
programs can be readily stolen or modeled to the extent that different designers are
working on similar issues and problems. While the systems trading cannot be reverse
engineered, it can be copied by putting together bits of information about what the
systems trader seems to be interested in. System traders have additional stresses such
as development problems, security problems, problems associated with keeping their
system going, and all the problems associated with developing the software needed for
running the system and keeping it updated.

Systems traders can benefit from learning how to turn off self-doubt, manage
stress, and stay focused in pursuing the testing and implementation of their system.
The same issues would hold for:

* Ramping up.

¢ Making decisions about when to extend themselves and to exploit their system
fully.

e Deciding when they have developed enough data to implement a system.

¢ Dealing with the stress of discovering that what worked in the laboratory does
not always immediately apply to the real world.

Some traders, especially beginners, may bring erroneous and magical expecta-
tions to systems trading. One false expectation is that the system will do your work
and relieve you of responsibility for results. If you are a perfectionist, you may spend
too much time looking for a systems model to help you to decide on which stocks to
trade, when to trade, and when to get out. While such a system might definitely pro-
vide a sense of security about making the right trades, the perfectionist runs the risk of
postponing actual trading so that he doesn’t develop skill in trading.

In actual fact, while systems can collect and analyze large quantities of data, they
cannot make your decisions. You have to call the markets, decide when to place your
order, and whether to buy on the bid or on the offer. You have to take responsibility for
missing a trade or the slippage in executing a trade. In fact, you are never free of the re-
sponsibility for how your trading goes. You must make an effort to understand the as-
sumptions of your system and when it is time to go back to the laboratory to test them.

Moreover, in systems trading, it is axiomatic that you do the trade based on the
systemn’s signal rather than overriding it and following your hunches. If you are com-
mitted to the system, you may have to do things that are counterintuitive, and there-
fore stressful, at those times when you believe the system may be wrong.



176 CHAPTER 10

When you develop a system program by simulating events without knowing
how the system will work in the real world, you want to do enough simulations so
that you can predict what your profit will be based on the size of your sample. If you
do not do this, it can be extremely stressful. You cannot know if reality will confirm
your simulations until you step into the unknown and test them.

More stress can occur if the system’s trading rules are not compatible with your
personality. You may have difficulty holding on to a position because of your need to
scalp or trouble getting out of a position given a predisposition to hold dropping
stocks. You may also find it stressful to hold as many positions as the system allows
you to hold, because of a need to be in control of all your trading and discomfort in
having to delegate some of these functions to a system. This sometimes gives rise to an
urge to override the system, but the best systems traders prefer to stop trading and try
to improve the program rather than override it.

Some traders use systems programs to measure volume as a percentage of price, sort-
ing data by highs and lows, positives and negatives. Systems are useful for confirming
the value of a trade in a stock with a good story, for confirming perspectives, and gen-
erating new ideas. They are particularly useful when a good stock is trading poorly
and you cannot find an explanation. The systems program enables you to analyze
more data than you can by yourself. It watches all 3,000 stocks at once and sometimes
comes up with recommendations on stocks you have not followed for years. This sys-
tem is less accurate in certain other situations such as a secondary, a buyback, an arbi-
trage, or overseas stock where the ratio may get “messed up.”

Reliance on systems trading can help traders by providing a more accurate
picture of the market than they might get ordinarily, especially in stressful situa-
tions where they might be inclined to misperceive the system’s program trend in the
market. In this sense, it can give discretionary traders a greater sense of confidence
about what is happening and what they ought to do. A systems program keeps
traders in the right type of market, days and weeks, where their inclination might
be to get out.

Conversely, in a market at an all-time high, where the market is becoming resist-
ant and starting to turn around and catching traders flatfooted, a systems program may
help a discretionary trader to get out when he might be inclined to wait before selling.

If you are a discretionary trader with sufficient time energy and inclination, you
can develop a systems model that will give you signals that will fit your style. When
you build your own, you know its assumptions and can build in the parameters and
corrections you want. It can be especially valuable, if you are a master trader, to build
a program around some of your own trading perspectives. Your program could, there-
fore, alert you to more opportunities while multiplying the extent to which it is gath-
ering and analyzing information about more stocks along the lines of your most
successful criteria and choices.
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In general, though, it would be difficult to model all the rules of the expert
trader, and it certainly would not be able to model your intuition very well or your ca-
pacity to do the innovative, uncomfortable things when you are in the zone. As a dis-
cretionary trader, you can factor many more things into your system that others do
not know about or cannot figure out and can, therefore, develop your own niche in
the marketplace.

The use of system programs is often motivated by a desire to reduce anxiety lev-
els and to take the emotion out of trading decisions. Discretionary traders often turn
to such programs to increase their sense of confidence about their decisions. Neverthe-
less, when some traders go beyond their comfort levels, they may at times feel com-
pelled to override their computer signals resorting to old ways of trading in the face
of stress.

CONCLUSION

One of the big advantages of a systems program is the ability to maintain attention to
the marketplace and a consistent degree of flexibility not subject to fluctuations in
fears and emotions. It is always able to assess incoming data, with the same dispas-
sionate perspective as has been built into i, and it does not freak out when things go
contrary to plans. If you are using such a system, you only need to be able to make de-
cisions about the information and analysis gathered and presented by it.

Such a program does not get depleted of energy and develop fatigue, depression,
and errors. It does not lose capacity to focus on events by being preoccupied with its
own internal, psychological state. Its data acquisition and reasoning capabilities are not
vulnerable to the distortions of anxiety and can keep mental errors down to a mini-
mum. Systems programs do not anticipate repeated failure that intensifies anxiety and
throws off performance.

The great virtue of computerized programs is their steadfastness under dramati-
cally changing and unpredictable market conditions. Again, this is one of the best rea-
sons to supplement your trading with a systems program. Unlike the human trader,
the computer can treat each trade independently and is not constricted by negative or
repetitive thoughts from the past that predict and produce poor performance.
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CHAPTER 11

Quantifying a Market’s
Upside and Downside Potential

TIMOTHY W, HAYES

If you are setting out to become a serious trader, you can seek to use a subjective ap-
proach that lends itself to trading decisions based on myriad opinions and gut emo-
tions, or you can seek an objective approach that instills discipline into a trading
system. The latter is the less risky option, and potentially the more rewarding.

Burt if handled incorrectly, the objective approach can mislead you into thinking
that your system is helping you make money, when in fact it is leading you astray.
When the quantification process fails to deliver, instead producing misleading mes-
sages, the subjective approach is no worse an alternative—a misguided quantification
effort can be worse than none at all. The predicament is how to make your quantifi-
cation efforts truly pay off in the form of more profitable trading.

A good starting point for testing and optimization is to understand the potential
pitfalls in each step of the process. You must also decide the time frame you want to
focus on. Are you interested in day trading or only a few trades a year? You must also
identify your level of risk tolerance—how much risk are you willing to take, and for
how much reward? And you must decide how you will use the indicators that result
from your testing. You may decide to combine your indicators into composite mod-
els, a “weight-of-the-evidence” method that would reduce the risk of big losses if an
individual indicator were to go awry. Or you could use the signals as individual inputs
for fine-tuning your model-based trading decisions.

This chapter will start with the issues to keep in mind when embarking on the
optimization process, and it will then take a closer look at several methods of quanti-
fying market performance following indicator signals.

Adapted from “The Quantification Predicament,” Ned Davis Research. Used with permission. In recognition
of this essay, the author was the recipient of the 1996 Charles H. Dow Award. Sponsored by Dow Jones Telerate, the
Market Technicians Association, and Barron}, the award recognizes “an outstanding original work or a significant ex-
tension of a previously known work that best expounds on the principles of technical analysis.” The author’s original
essay detailed the need to quantify technical indicators and determine their value and role in a truly objective market
outlook. He has adapted it here for the trader interested in the basics on testing and optimization.
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THE CONCERNS

There are several reasons quantification must be handled with care. The initial con-
cern is the data used in developing the indicators. If it is inaccurate, incomplete, or
subject to revision, it can do more harm than good, issuing misleading messages
about the market that is under analysis. The data should be clean and contain as
much history as possible. When it comes to data, more is better—the greater the data
history, the more numerous the like occurrences, and the greater the number of mar-
ket cycles under study.

This leads to the second quantification concern—sample size. The data may be
extensive and clean, and the analysis may yield an indicator that foretold the market’s
direction with 100 percent accuracy. But if, for example, the record was based on just
three trades, the results would lack statistical significance and predictive value. In con-
trast, there would be few questions regarding the statistical validity of results based on
more than 30 observations.

The third consideration is the benchmark, or the standard for comparison. The
test of an indicator is not whether it would have produced a profit, but whether
the profit would have been any better than a random approach, or no approach at all.
Without a benchmark, “random walk” suspicions may haunt the results.'

The fourth general concern is the indicator’s robustness, or fitness—the consis-
tency of the results of indicators with similar formulas. If, for example, the analysis
would lead to an indicator that used a 30-week moving average to produce signals
with an excellent hypothetical track record, how different would the results be using
moving averages of 28, 29, 31, or 32 weeks? If the answer was “dramatically worse,”
then the indicator’s robustness would be thrown into question, raising the possibility
that the historical result was an exception to the rule rather than a good example of the
rule. An indicator can be considered “fit” if alterations of the formula would produce
similar results.

Moreover, the nonrobust indicator may be a symptom of the fifth concern, and
that is the optimization process. Much has been written about the dangers of excessive
curve fitting and overoptimization, often the result of unharnessed computing power.
As analytical programs have become increasingly complex and able to crunch through
an ever-expanding multitude of iterations, it has become easy to overoptimize. The
risk is that armed with numerous variables to test with minuscule increments, a pro-
gram may be able to pick out an impressive result that may in fact be attributable to
little more than chance. The accuracy rate and gain per annum columns of Figure 11.1
compare results that include an impressive-looking indicator that stands in isolation
(top) with indicators that look less impressive but have similar formulas (bottom).
One could have far more confidence using an indicator from the latter group even
though none of them could match the results using the impressive-looking indicator
from the top group.

What follows from these five concerns is the final general concern of whether
the indicator will hold up on a real-time basis. One approach is to build the indicator
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FIGURE 11.1 RESULTS FROM HYPOTHETICAL INDICATOR TESTS.
THE FIVE RESULTS IN THE TOP HALF OF THE TABLE SHOW ONE WITH
OUTSTANDING PERFORMANCE, WHILE ALL FIVE IN THE BOTTOM HALF OF
THE TABLE HAVE SIMILAR PERFORMANCE.

These results contain an impressive-looking EXCEPTION to the rule ...

Moving
Number of Average Accuracy | Gain/Annu
Trades (Periods) Buy Level Sell Level Rate (%) m
(%)

100 110 50
50

114

These results would all be good EXAMPLES of the rule ...

50 20 15.6 8.6 55 11.8
49 21 15.8 8.4 56 12.0
48 22 16.0 8.2 56 12.1
47 23 16.2 8.0 57 12.1
46 24 16.4 7.8 56 12.0
Buy-Hold Gain/Annum 6.3

and then let it operate for a period of time as a real-time test. At the end of the test pe-
riod, its effectiveness would be assessed. To increase the chances that it will hold up on
a real-time basis, the alternatives include out-of-sample testing and blind simulation.
An out-of-sample approach might, for example, require optimization over the first
half of the date range and then a real-time simulation over the second half. The results
from the two halves would then be compared. A blind-simulation approach might in-
clude optimization over one period followed by several tests of the indicator over dif-
ferent periods.

Whatever the approach, real-time results are likely to be less impressive than the
results for the optimization period. The reality of any indicator developed through
optimization is that, as history never repeats itself exactly, it is unlikely that any opti-
mized indicator will do as well in the real-time future. The indicator’s creator and user
must decide how much deterioration can be lived with, which will help determine
whether to keep the indicator or go back to the drawing board.
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TRADE-SIGNAL ANALYSIS

With these general concerns in mind, the various quantification methods can be put to
use. The first, and perhaps most widely used, is the approach that relies on buy and sell
signals, as shown in Figure 11.2. When the indicator meets the condition that it deems
to be bullish for the market in question, it flashes a buy signal, and that signal remains
in effect until the indicator meets the condition that it deems to be bearish. A sell signal
is then generated and remains in effect until the next buy signal. Since a buy signal is al-
ways followed by a sell signal, and since a sell signal is always followed by a buy signal,
the approach lends itself to quantification as though the indicaror was a trading system,
with a long position assumed on a buy signal and closed out on a sell signal, at which
point a short position would be held until the next buy signal.

The method’s greatest benefit is that it reveals the indicator’s accuracy rate, a sta-
tistic that is appealing for its simplicity: all else being equal, an indicator that had gen-
erated hypothetical profits on 30 of 40 trades would be more appealing than an
indicartor that had produced hypothetical profits on 15 of 40 trades. Also, the simulated
trading system can be used for comparing other statistics, such as the hypothetical per

FIGURE 11.2 VALUE LINE COMPOSITE SHOWING BUY AND SELL SIGNALS.
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annum return that would have been produced by using the indicator. The per annum
return can then be compared with the gain per annum of the benchmark index.

But the method’s greatest benefit may also be its biggest drawback. No single in-
dicator should ever be used as a mechanical trading system—individual indicators
should instead be used as tools for interpreting market activity. Once the most reliable
indicators are identified, they should be combined into models that can offer in-
creased reliability for dictating trading actions.

The drawback is the tendency to make little or no distinction between the hy-
pothetical and the actual. The signal-based method does not specify actual records of
real-time trading performance. If they were, the results would have to account for the
transaction costs per trade, with a negative effect on trading results. Figure 11.3

FIGURE 11.3 TOP HALF OF CHART SHOWS HOW MUCH PROFIT IS MADE TRADING ON THE
SIGNALS IN FIGURE 11.2 WHEN NO COMMISSION COSTS WERE CONSIDERED. THE BOTTOM
HALF SHOWS HOW JUST A 4% TRANSACTION COST CAN SIGNIFICANTLY REDUCE PROFITS.

SUMMARY RESULTS FOR INDICATOR IN FIGURE 11.2
-- NO TRANSACTION COSTS

VALUE LINE GEOMETRIC $627,079 1/24/72 - 1/30/96

| LAST | PROFIT [NUMBER|DAYS [GAIN [BATTING | MODEL [BUY/HOLD)| $10,000 |
| SIGNAL | CURRENT| OF | PER | PER |AVERAGE |GAIN PER|GAIN PER| INVESTMENT]
| "Sell" | TRADE |[TRADES|TRADE[TRADE| |ANNUM | ANNUM | |

I T T I A |
| 5/07/96] 6.1% 240 | 37| 1.9%| 50% | 18.4% | 4.3%| $627,079 |

Maximum Drawdown: -4.68%

SUMMARY RESULTS FOR INDICATOR IN FIGURE 11.2
-- INCLUDING TRANSACTION COSTS OF 1/4 PERCENT PER TRADE

VALUE LINE GEOMETRIC $189,425 1/24/72 - 7/30/96

| LAST | PROFIT [NUMBER|DAYS |GAIN [BATTING | MODEL [BUY/HOLD| $10,000 |

| SIGNAL | CURRENT| OF | PER | PER |AVERAGE |GAIN PER|GAIN PER| INVESTMENT]
| "Sell" | TRADE [TRADES|TRADE[TRADE| | ANNUM | ANNUM | |

L R A R I I
| 5/07/96] 5.6%|240 | 37| 1.4%| 45% | 12.7%| 4.3% | $189,425 |

Maximum Drawdown: -4.68%
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summarizes the indicator’s hypothetical trade results before and after the inclusion of
a % percent transaction cost, illustrating the impact that transaction costs can have on
results. The more numerous the signals, the greater the impact.

Also, as noted in the results, another concern is the maximum drawdown, or the
maximum loss between any consecutive signals. But again, as long as the single indi-
cator is for perspective and not for dictating precise trading actions, indicators with
trading signals can provide useful input when determining opportune periods for en-
tering and exiting the market in question.

Several other testing methods can also be used to confirm a trading signal, sup-
porting the case for market strength or weakness. A buy signal, for example, could be
confirmed by a bullish-zone reading from an indicator that uses zone analysis.

ZONE ANALYSIS

In contrast to indicators based on trading signals, indicators based on zone analysis
leave little room for doubt about their purpose—they do not even have buy and sell
signals. Rather, zone analysis recognizes black, white, and one or more shades of
gray. It quantifies the markets performance with the indicator in various zones,
which can be given such labels as “bullish,” “bearish,” or “neutral” depending on the
market’s per annum performance during all the periods in each zone. Each period in
a zone spans from the first time the indicator enters the zone to the next observation
outside the zone. Unlike the signal-based approach, the indicator can move from a
.bullish zone to a neutral zone and back to a bullish zone. An intervening move into
a bearish zone is not required.

Zone analysis is therefore appealing for its ability to provide useful perspective
without a simulated trading system. The results simply indicate how the market has
done with the indicator in each zone. But this type of analysis has land mines of its
own. In determining the appropriate levels, the most statistically preferable approach
would be to identify the levels that would keep the indicator in each zone for roughly
an equal amount of time. In many cases, however, the greatest gains and losses will
occur in extreme zones visited for a small percentage of time, which can be problem-
atic for several reasons:

1. If the time spent in the zone is less than a year, the per annum gain can present
an inflated picture of performance.

2. If the small amount of time meant that the indicator made only one sortie into
the zone, or even a few, the lack of observations would lend suspicion to the in-
dicator’s future reliability.

3. The indicator’s usefulness must be questioned if it is neutral for the vast major-
ity of time.

A good compromise between optimal hypothetical returns and statistical rele-
vance would be an indicator that spends about 30 percent of its time in the high and
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low zones, like the indicator in Figure 11.4. For an indicator with more than four
years of data, that would ensure at least a year’s worth of time in the high and low
zones and would make a deficiency of observations less likely. In effect, the time-in-
zone limit prevents excessive optimization by excluding zone-level possibilities that
would appear the most impressive based on per annum gain alone.

Another consideration is that in some cases, a closer examination of the zone
performance reveals that the bullish-zone gains and bearish-zone losses occurred with
the indicator moving in particular directions. In those cases, the bullish or bearish
messages suggested by the per annum results would be misleading for a good portion
of the time, as the market might actually have had a consistent tendency, for example,
to fall after the indicator’s first move into the bullish zone and to rise after its first
move into the bearish zone.

It can therefore be useful to subdivide the zones into rising-in-zone and
falling-in-zone, which can have the added benefit of making the information in the
neutral zone more useful. This requires definitions for “rising” and “falling.” One
way to define those terms is through the indicator’s rate of change. In Figure 11.5,

FIGURE 11.4 DOw JONES INDUSTRIAL AVERAGE (DJIA) AND AN INDICATOR WITH
APPROXIMATELY 30 PERCENT OF ITS TIME IN THE HIGH AND LOW ZONES.
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FIGURE 11.5 STANDARD & POOR’S (S&P) 500 STOCK INDEX WITH “BiG MO”
STOCHASTIC INDICATOR. THE PERCENT GAIN PER ANNUM OF THE MARKET IS BETTER
CLASSIFIED WHEN THE INDICATOR’S DIRECTION AS WELL AS LOCATION IS CONSIDERED.
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which applies the approach to the primary stock market model used by Ned Davis
Research, their “Big Mo” indicator is “rising” in the zone if it is higher than it was five
weeks ago and “falling” if it is lower. Again, the time spent in the zones and the num-
ber of cases are foremost concerns when using this approach.

Alternatively, “rising” and “falling” can be defined using percentage reversals
from extremes, in effect using zones and trading signals to confirm one another. In
Figure 11.6, for example, the CRB (Commodity Research Bureau) Index indicator is
“rising” and on a sell signal once the indicator has risen from a trough, whereas it is
“falling” and on a buy signal after the indicator has declined from a peak. Even
though the reversal requirements resulted from optimization, the indicator includes a
few poorly timed signals and would be risky to use on its own. But the signals could
be used to provide confirmation with the indicator in its bullish or bearish zone, in
this case the same zones as those used in Figure 11.4. For example, in late 1972 and
early 1973 the indicator would have been rising 2nd in the upper zone, a confirmed
bearish message. The indicator would then have peaked and started to lose upside
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FIGURE 11.6 DJIA AND CRB INDICES. CHART SHOWS DJIA’S
ANNUAL GAIN AS A FUNCTION OF CRB’S ZONE LOCATION.
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momentum, generating a “falling” signal and losing the confirmation. That signal
would not be confirmed until the indicator’s subsequent drop into its lower zone.

The chart’s box shows the negative hypothetical returns with the indicator on a
sell signal while in the upper zone, and on a buy signal while in the lower zone. In
contrast to the rate-of-change approach to subdividing zones, this method fails to ad-
dress the market action with the indicator in the middle zone. But it does illustrate
how zone analysis can be used in conjunction with trade-signal analysis to gauge the
strength of an indicator’s message.

SUBSEQUENT PERFORMANCE ANALYSIS

In addition to using signals and zones, results can be quantified by gauging market
performance over various periods following a specified condition. In contrast to the
trade-signal and zone-based quantification methods, a system based on subsequent
performance calculates market performance after different specified time periods have
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elapsed. Once the longest of the time periods passes, the quantification process be-
comes inactive, remaining dormant until the indicator generates a new signal. In con-
trast, the other two approaches are always active, calculating market performance with
every data update.

The subsequent-performance approach is thus applicable to indicators that are
more useful for providing indications about one side of a market, indicating market
advances or market declines. And it is especially useful for indicators with signals that
are most effective for a limited amount of time, after which they lose their relevance.
The results for a good buy-signal indicator are shown in Figure 11.7, which lists mar-
ket performance over several periods following signals produced by a 1.91 ratio of the
10-day advance total to the 10-day decline total.

FIGURE 11.7 SIGNALS BASED ON 10-DAY TOTAL OF NYSE (NEW YORK
STOCK EXCHANGE) ADVANCES OVER 10-DAY TOTAL OF NYSE DECLINES. CONCEPT
COURTESY OF DAN SULLIVAN, MODIFIED BY NED DAVIS RESEARCH.
ALL-PERIOD RESULTS ARE BASED ON DATA FROM 6/23/47 THROUGH 6/30/96.
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2.05 25 6.6 8.3 12.7 113 109
2.02 0.2 2.6 39 14.6 22.6 340
2.03 19 -0.9 24 6.7 13.9 24.6
1.93 1.3 2.3 14 04 7.6 20.1
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1.96 4.7 5.8 6.9 6.1 7.8 16.7
1.99 -0.5 1.7 1.8 1.5 4.3 3.4
Median 1.4 2.1 3.6 7.7 12.6 19.4
Mean 3.1 2.0 3.6 7.5 13.1 17.9
Mean - All Periods 0.2 0.3 0.7 2.0 4.1 8.3
% Cases Higher 80 75 85 100 100 100
% Cases Higher
All Periods 56 57 60 63 67 70
Signals based on 10-day total of NYSE advances over 10-day total of NYSE declines. Concept courtesy of Dan Sullivan, modified by Ned
Davis Research. All-period results based on data from 6/23/47 through 6/30/96.

Source: Ned Davis Research. Used by permission.
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In its most basic form, the results might list performance over the next five trad-
ing days, 10 trading days, and so on, summarizing those results with the average gain
for each period. However, the results can be misleading if several other questions are
not addressed. First of all, how is the average determined? If the mean and the median
are close, as they are in Figure 11.7, then the mean is an acceptable measure. But if the
mean is skewed in one direction by one or a few extreme observations, then the me-
dian is usually preferable. In both cases, the more observations the better.

Second, what is the benchmark? While the zone approach uses relative perfor-
mance to quantify results, trade-signal analysis includes a comparison of per annum
gains with the buy-hold statistic. Likewise, the subsequent-performance approach can
use an all-period gain statistic as a benchmark. In Figure 11.7, for instance, the aver-
age 10-day gain in the Dow Industrials has been 2 percent following a signal, nearly
seven times the 0.3 percent mean gain for 4// 10-day periods. This indicates that the
market has tended to perform better than normal following signals. That could not be
said if the 10-day gain was 0.4 percent following signals.

A third question is how much risk has there been following a buy-signal system,
or reward following a sell-signal system? Using a buy-signal system as an example, one
way to address the question would be to list the percentage of cases in which the mar-
ket was higher over the subsequent period, and to then compare that with the per-
centage of cases in which the market was higher over any period of the same length.
Again using the 10-day span in Figure 11.7 as an example, the market has been higher
after 75 percent of the signals, yet the market has been up in only 57 percent of all 10-
day periods, supporting the significance of signals. Additional risk information could
be provided by determining the average drawdown per signal (i.e., the mean maxi-
mum loss from high to low following signals). The mean for the 10-day period, for
example, was a maximum loss of 0.7 percent per signal, suggesting that at some point
during the 10-day span, a decline of 0.7 percent could be considered normal. The op-
posite approaches could be used with sell-signal indicators, with the results reflecting
the chances for the market to follow sell signals by rising, and to what extent.

Along with those questions, the potential for double counting must be recog-
nized. If, for example, a signal is generated in January and a second signal is generated
in February, the four-month performance following the January signal would be the
same as the three-month performance following the February signal. This raises the
question of whether the three-month return reflects the impact of the first signal or
the second one. Moreover, such signal clusters give heavier weight to particular peri-
ods of market performance, making the summary statistics more difficult to interpret.

Problems related to double counting can be reduced or eliminated by adding a
time requirement. The signals in Figure 11.7 used the condition that in a 50-day win-
dow, if the ratio reaches 1.92, drops to 1.90, and then returns to 1.92 two days later,
only the first occurrence will have a signal. This time requirement eliminates the po-
tential for double-counting in any of the periods of less than 50 days, though the
longer periods still contain some overlap in this example.

Another application of subsequent-performance analysis is shown in Fig-
ure 11.8, which is not prone to any double counting. The signals require that three
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FIGURE 11.8 CONFIRMATION OCCURS, AND A CASE IDENTIFIED, WHEN THE DJIA
AND THE INDEX IN QUESTION BOTH REACH 52-WEEK HIGHS, THE FIRST SUCH JOINT
OCCURRENCE N AT LEAST A YEAR. CHART IS SORTED BASED ON PERCENTAGE OF
CASES IN WHICH THE INDEX WAS HIGHER OVER THE SUBSEQUENT 52-WEEK PERIODS
(SHADED COLUMN). “% ALL PERIODS” IS THE DJIA’S MEAN GAIN FOR ALL
26-, 39-, 52-WEEK PERIODS STARTING WITH THE BEGINNING OF THE-DATA IN QUESTION.

PERFORMANCE OF DOW INDUSTRIALS FOLLOWING INITIAL INDEX CONFIRMATION
(JOINT 52-WEEK HIGHS FOR THE FIRST TIME IN A YEAR)

Weeks ;
Confirming % |Mean %| % All %o Mean % % |Mean %| % All | Latest
Index Cases | Higher| Gain |{Periods | Higher | Gain | Periods | Higher | Gain | Periods | Case
7 100 8.79 553 100 13.59 7.98 16.62 1035 | 5/12/95
6 100 8.47 5.85 0 974 8.88 1291 1178 | 915/95
9 8 779 353 B 10.09 5.27 1441 698 | 3/31/95
10 0 6.64 3.53 67 5.16 527 691 698 14195
2 B 5.13 353 Ye) 992 545 14.78 747 | 2/1095
20 8] 402 372 68 8.10 5.68 1329 760 §2/1095
9 67 353 553 67 8.20 798 13.62 1035 13/31/95
9 377 553 67 7.3 798 12.38 1035 | 3/17/95
2 i 5.26 353 K:] 8.62 5.45 9.99 747 | 4/13/95
12 67 546 353 75 9.73 5.27 10.77 698 | 2/17/95
12 58 1.66 353 5 434 527 10.15 698 | 2/10/95
1 45 059 353 5 4.86 5.24 10.06 692 | 4/07/95
3 0 6.00 327 6 7.63 505 9.18 695 | 5/05/95
12 58 244 353 67 5.30 527 7.31 698 14/13/95
3 n 55 1.26 3.53 0 2.88 527 7.31 698 }7/14/95
Yal : : 14 30 135 3.53 0 3.74 5.27 6.26 698 14/13/95

Confirmation occurs, and a case identified, when the DJIA and the index in question both reach 52-week highs, the first such joint
occurrence in at least a year. Table is sorted based on percentage of cases in which the index was higher over the subsequent 52-week
periods (column shaded). “% All Periods" is the DJIA’s mean gain for all 26, 39, and 52 week periods starting with the beginning of the
data series in_questi Table updated through 4/04/96.

conditions are met, all for the first time in one year—the Dow Industrials much reach
its highest level in a year, another index must reach its highest level in a year, and the
joint high must be the first in a year. The significance for the various indices can then
be compared in conjunction with their benchmarks (i.e., the various all-period gains).
Figure 11.9 uses twelve of those indices to show how subsequent performance analy-
sis for both buy signals and sell signals can be used together in an indicator. For each
time span, the chart’s box lists the market’s performance after buy signals, after sell sig-

nals, and for all periods.

REVERSAL-PROBABILITY ANALYSIS

Finally, the subsequent performance approach is useful for assessing the chances of a
market reversal. In Figure 11.10, the “signal” is the market’s year-to-year change at the
end of the year, with the signals (years) categorized by the amount of change—years
with any amount of change, those with gains of more than 5 percent, and so on. In
this case, the subsequent-performance analysis is limited to the year after the various
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FIGURE 11.9 S&P 500 INDEX, A COMPOSITE OF 12 INDICES LISTED IN
FIGURE 7.8. FIGURE 11.SHOWS HOW SUBSEQUENT PERFORMANCE ANALYSIS
FOR BOTH BUY SIGNALS AND SELL SIGNALS CAN BE USED TOGETHER IN AN INDICATOR.
FOR EACH TIME SPAN, THE CHART'S BOX LISTS THE MARKET'S PERFORMANCE
AFTER BUY SIGNALS, AFTER SELL SIGNALS, AND FOR ALL PERIODS.
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Source: Ned Davis Research. Used by permission.

one-year gains. But the analysis takes an additional step in assessing the chances for a
bull market peak within the one- and two-year periods after the years with market
gains, or a bear market bottom within the one- and two-year periods after the years
with market declines.

This analysis requires the use of tops and bottoms identified with objective cri-
teria for bull and bear markets in the Dow Industrials.” The reversal dates show that
starting with 1900, there have been 30 bull market peaks and 30 bear market bot- -
toms, with no more than a single peak and a single trough in any year. This means
that for any given year until 1995, there was a 31 percent chance for the year to con-
tain a bull market peak and a 31 percent chance for the year to contain a bear market
bottom (30 years with reversals/95 years).

Using this percentage as a benchmark, it can then be determined whether there
has been a significant increase in the chances for a peak or trough in the year after a
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FIGURE 11.10 DJIA YEARLY CLOSE AND THE DJIA YEAR-TO-YEAR CHANGE.
FOR ASSESSING THE CHANCES OF A MARKET REVERSAL, THE SIGNAL IS
THE MARKET’S YEAR-TO-YEAR CHANGE AT THE END OF THE YEAR, WITH THE SIGNALS
(YEARS) CATEGORIZED BY THE AMOUNT OF CHANGE—YEARS WITH ANY AMOUNT
OF CHANGE, THOSE WITH GAINS OF MORE THAN 5 PERCENT, AND SO ON.
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one-year gain or loss of at least a certain amount. The chart’s boxes show the peak
chances following up years and the trough chances following down years, dividing the
number of cases by the number of peaks or troughs. For example, prior to 1995, there
had been 31 years with gains in excess of 15 percent starting with 1899. After those
years, there was a 52 percent chance for a bull market peak in the subsequent year (16
following-years with peaks/31 years with gains of more than 15%). The chances for a
peak within two years increased to 74 percent, which can be compared to the bench-
mark chance for at least one peak in 61 percent of the two-year periods (since several
two-year periods contained more than one top, this is not the exact double of the
chances for a peak in any given year). The analysis could also be applied to peaks and
troughs identified using criteria for identifying shorter term peaks and troughs.

A major difference in this analysis is that in contrast to signals and zones, which
depend on the action of an indicator, this approach depends entirely on time. Each
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signal occurs after a fixed amount of time (one year), with the signals classified by
what they show (a gain of more than 5%, etc.). Depending on the classification, the
risk of a peak or trough can then be assessed.

CONCLUSION

Each one of these methods can help in assessing a market’s upside and downside po-
tential, with the method selected having a lot to do with the nature of the indicator,
the time frame, and the frequency of occurrences. The different analytical methods
could be used to confirm one another, the confirmation building as the green lights
appeared. An alternative would be a common-denominator approach in which several
of the approaches would be applied to an indicator using a common parameter (i.e., a
buy signal at 100). Although the parameter would most likely be less than optimal for
any of the individual methods, excessive optimization would be held in check. But
whatever approaches are used, it needs to be stressed that each one of them has its
own means of deceiving. By better understanding the potential pitfalls of each ap-
proach, indicator development can be enhanced, indicator attributes and drawbacks
can be better assessed, and the indicator messages can be better interpreted, resulting
in more profitable trading.

The process of developing a market outlook must be based entirely on research,
not sales. The goal of research is to determine #f something works. The goal of sales is
to show that it does work. Yet in market analysis, the lines can blur if the trader decides
how the market is supposed to perform, then selling himself on this view by focusing
only on the evidence that supports it. What is worse is the potential to sell yourself on
the value of an indicator by focusing only on those statistics that support your view,
regardless of their statistical validity. As shown by the hazards associated with the
methods described in this chapter, such self-deception is not difficult.

As a trader, your research goals should be objectivity, accuracy, and thorough-
ness. Using a sound research approach, you can determine the relarive value of using
any particular indicator in various ways. And you can assess the indicator’s value and
role relative to all the other indicators analyzed and quantified in a similar way. The
indicator spectrum can then provide more useful, profit-building input toward a re-
search-based market view.

ENDNOTES
1. This is a reference to Burton Malkiel's A Random Walk down Wall Street (New York: Norton,
1990), which argues that stock prices move randomly and thus cannot be forecasted through
technical means.
2. A bull market requires a Dow Industrials rise of 30 percent after 50 days or 13 percent after 155
days. A bear market requires a 30 percent decline after 50 days or a 13 percent decline after

145 days. Value Line Composite reversals of 30 percent since 1965 also qualify. This applied to
the 1990 high and low. Results use the equivalent high and low dates in the Dow Industrials.



CHAPTER 12

Choosing a Bar Length or
Trading Interval

CYNTHIA A. KASE

In discussing the importance of time interval or duration in trading, we will examine
six major areas:

Is it practical to trade intraday, that is, using less than daily bars?

What is the relationship between bar length and the length of the trading day?
What is the importance of risk in choosing bar length?

Does the quality of the market (trending vs. choppy) impact the choice of
length?

Which is best, trading bars based on time, or based on volume?

6. Why and how should investors trade using multiple time frames?

LN e

N

Price charts were produced using TradeStation®. TradeStation® is a registered
trademark of Omega Research, Inc.

INTRADAY OR NOT?

Trading intraday means that the bars we are using are less than one day in length (e.g.,
an hourly bar). Trading intraday bars is not the same as day trading; in day trading
you look at tick charts to open and close a position within one day.

The term “tick” has several meanings. Formally, a tick is considered by an ex-
change as the minimum allowable price change. A tick can also mean a transaction or
price change as broadcast by a data vendor. Some data vendors broadcast each and
every transaction, such as S&P Comstock. Other data vendors broadcast prices as
they change, such as DBC Signal. Thus, if we are to count the number of ticks in a
given day, we would most likely get a slightly higher number from an S&P Comstock
datafeed, than from DBC Signal. When evaluating tick volume, you should keep in
mind the number of ticks broadcast by your data vendor in a given day. In wheat, if
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three transactions took place, $300.2, $300.4, and $300.4, we would get a tick vol-
ume count of three from S&P Comstock and two from Signal.

Unlike the equities market, commodity volume is not broadcast during the
trading day and thus cannot be employed as a trading tool. Thus, as a proxy, we use
tick volume.

A certain number of transactions are necessary to provide the liquidity necessary
to trade an intraday bar. We must decide how comfortable we are with the correspon-
ding lag time in getting filled and with the uncertainty of waiting to fill an order. Cer-
tainly, a market that trades, for example, only four times an hour will have very high
bid offer spreads and may pose an unacceptable risk to the trader. Our guideline for a
market that is liquid enough to trade is a minimum of one transaction every two min-
utes. ’

For this section of the chapter, we will focus on March 1997 Wheat. The con-
tract opens at 9:30 A.M. central time and closes at 1:15 pM. Thus, we have a 225-
minute day. If we look for a trade at least every 2 minutes, we need a market that
trades a little over 110 times a day. We would prefer to see, of course, a trade each
minute or better or 225 trades or more per day.

Figure 12.1 is a daily chart of March 1997 Wheat. The bottom curve is a 5-day
moving average of tick volume. Since the moving average is above 225, this market is
liquid enough for us to trade on an intraday basis. The following formula can be used
for evaluating the average tick volume indicator. The first line produces a time series

FIGURE 12.1 DAILY BARS OF WH7 AND A FIGURE 12.2 DAILY BARS OF WZ7 AND A
MOVING AVERAGE OF TICK VOLUME. MOVING AVERAGE OF TICK VOLUME.
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X that adds the number of upticks and downticks for each bar. The next line takes a
simple moving average of X, five samples at a time:

X = upticks + downticks
Y = average (X, 5)

plotl (Y, “average tick volume”)

Now moving forward to the December 1997 Wheat chart, (Figure 12.2) we see
an average over a 5-day period of roughly 12 ticks, not enough for us to bother to
trade with intraday trading. Consequently, we relied primarily on daily bars.

BAR LENGTH AND TRADING DAY

When setting up time bars longer than the nominal 15 minutes, it is important to
take into consideration the number of minutes in a day. For example, in natural gas
we have 310 minutes during the normal day session. This means that if we set up our
charts with an hourly bar, we will end up with a 10-minute bar at the end of the day.
Similarly, if we look back at the March Wheat chart and set an hourly chart for this
market (which trades for 3% hours), we will end up with a 45-minute bar at the end
of each day.

Referring to Figures 12.3 and 12.4, we see on the left a 30-minute chart and on
the right a 25-minute chart. The 25-minute chart has nine evenly spaced bars, each
with exactly 25 minutes. The 30-minute chart has nine bars, the last of which is a 15-
minute bar. Certainly, if we treat the 15-minute bar just like a 30-minute bar, we
would be effectively weighting it by a factor of 2. We may do this; however, the trader

FIGURE 12.3 THE 30-MINUTE BARS. FIGURE 12.4 THE 20-MINUTE
THEY PRODUCE A 15-MINUTE INTERVAL BARS. THEY DIVIDE EACH DAY
AT THE END OF EACH TRADING DAY. EVENLY.
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should have a particular purpose for doing so. Although not always possible, if one
can trade a bar length that divides the day into even increments, meets risk criteria,
and generates a Fibonacci number of bars per day (3, 5, 8 etc. bars per day), this is
preferable as the Fibonacci sequence catches natural market rhythms. The first few Fi-
bonacci numbers are 1, 2, 3, 5, 8, 13, 21, 34, 55 . ... Each additional number in the

sequence is the sum of the two numbers preceding it.

BAR LENGTH AND RISK

Many traders are taught to set stops based on what they can afford to risk. For exam-
ple, if a trader can afford to risk $1,000 and wants to trade five wheat contracts, he
would set his stops at 4 cents. (One cent in a wheat contract is equivalent to $50, so 4
cents is $200, and five contracts total $1,000.) This method, while serving to keep the
trader from losing much more than he can afford, is a very ineffectual method for
trading profitably. The reason is that market risk is not determined by what a trader
can afford to lose, but by market volatility and its variability.

If this trader sets his stops narrower than dictated by volatility, that is, sets his
stops within the band of erratic, random noise in the market, he will continually be
stopped out by the noise. Consequently, he will not be in the market long enough to
either enter or exit a trade properly. Conversely, if the trader sets his stops too wide,
simply because he can afford to take a greater loss than the market dictates, he will
give back more profit than necessary before exiting his trade.

For readers who may not be familiar with how to set stops based on volatility,
two methods are described, both based on price range. Range is directly proportional
to volatility. Risk is also directly proportional to volatility. The system I developed—
Kase exit system—is based on true range. In this system, we take the average true
range and its standard deviation. The true range as the chart shows is the maximum of
either of the three following values:

1. The high minus low (see Figure 12.5A).
2. The high minus the previous close (see Figure 12.5B).
3. The previous close minus the low (see Figure 12.5C).

In essence, the true range is very similar to the high/low range but captures any
gap between the previous day’s close and the current day’s activity. If the market gaps
up whereby the low of the following day is above the close of a day on which we were
short, we are going to lose money equivalent to that gap plus the high/low range. The
same would be true if we are long going into a gap down day as well. Thus, gaps on
the chart need to be considered when looking at risk.

The Kase DevStop®© system is based on a method that incorporates three stops.
To calculate the first stop, take the average (mean) and standard deviation of true
range over a set of N bars. Next, add the standard deviation to the mean. Finally,
if your position is long, subtract the resultant value from the largest profit point, or if
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FIGURE 12.5 TRUE RANGE. IT IS CALCULATED FROM THE LARGEST
VALUE OF EITHER THE HIGH MINUS LOW (IN 5A), THE HIGH MINUS YESTERDAY’S
CLOSE (IN 5B), AND YESTERDAY’S CLOSE MINUS TODAY’S LOW (iN 5C).
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FIGURE 12.6 S&P COMSTOCK RANGE DISTRIBUTION, SHOWING RIGHT HAND SKEW.
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short, add. The second and third stops are set by adding approximately two and three
standard deviations to the mean, respectively, but slightly increased to account for
skew in our assumption that price range is log-normally (as opposed to normally) dis-
tributed. Figure 12.6 shows the distribution of S&P prices.!

The “Kase Average Risk” or KAR is formulated to show the amounts at risk at
DevStops© 1, 2, and 3. Similarly, another method for measuring risk is called “Value
at Risk,” or VAR. VAR is a standard technique used by risk managers to assess risk
over a given time frame. The default risk is a two standard deviation move against the
current price, based on volatility. However, unlike KAR, the VAR method uses
volatility based on close-to-close price changes and not true range. For traders placing
only market-on-close or market-on-open orders (MOC or MOO orders) and unable
to execute during the trading day, this approach may be of interest.

The following formula can be used for calculating VAR lines modified for intra-
day futures. In this formula, “close[BB]” represents the closing price BB bars ago, and
N specifies the number of samples needed for the standard deviation and average
functions. Scaling variable Z by 1, 2, and 3 produces the three VAR lines.

input: BB { default value = 4 }
input: N {default value = 30 }

W = Log (close/ close[BB])

X = stddev (W, N)

Y = X - average (close, N)

Z = average (Y, 30)
plotl (Z x 1, “risk at 1 stdev”)
plot2 (Z x 2, “risk at 2 stdev, VAR line”)

plot3 (Z x 3, “risk at 3 stdev, max line”)

To return to the case of the trader who does not want to lose more than $200 per
contract under normal conditions, assume that this trader has been using a 45-minute
March 1997 Wheat chart. In Figure 12.7, the middle set of four curves (KAR group)
show the average risk as well as the three amounts of risk at DevStops© 1, 2, and 3. The
VAR method produced the bottom set of lines. The second line from the bottom in the
KAR group is at the 6 cents per bushel level at the most recent bar. This means average
risk is at $300 per contract. This is more than the trader wants to risk; however, if use
used only a 4 cents stop, he would frequently be stopped out on noise. On the other
hand, when the trader drops down to trading a 15-minute bar chart, analysis in Fig-
ure 12.8 shows the risk is just under 4 cents per bushel or $200 per contract. Therefore,
our trader would need to trade a 15-minute chart or smaller to stay within his risk limit.

Using the VAR model, we come up with similar average risk of a little over 4
cents for the 15-minute chart but jump to 8.6 cents at the second standard deviation
on the 45-minute chart. We can see also that the maximum amount of risk we have to
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FIGURE 12.7 45-MINUTE WH7 (MARCH 1997 WHEAT) WITH KAR AND VAR RISK LINES.
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take raises considerably as well, from 6.7 cents on the 15-minute chart to just about
13 cents on the 45-minute chart. These charts illustrate the necessity of choosing a
stop that is consistent with the volatility and its variability in the markets.

MARKET QUALITY

Another important element in setting time bar duration length is the quality of the
market. That is, is the market trending or oscillating in the particular time frame
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FIGURE 12.8 15-MINUTE WH7 (MARCH 1997 WHEAT) WITH KAR AND VAR RISK LINES.
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that we normally trade? If the market is trending, we may not only trade in the time
frame that we normally trade, but may enlarge it provided that our risks are under
control. However, in an oscillating market, even the best of systems will whipsaw
once the oscillations attain a sufficiently small cycle length. Thus, in an oscillating
market, we want to drop down to a lower time frame. The point here is that price
action oscillating in a larger time frame may behave as small trends in a smaller
time frame.
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FIGURE 12.9 FIFTEEN-MINUTE CHART OF WHEAT. NOTICE THE LATE
CROSSOVER SIGNALS DURING OSCILLATIONS. PRODUCED USING TRADESTATION,
A REGISTERED TRADEMARK OF OMEGA RESEARCH INC. USED BY PERMISSION.
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Examine the 15-minute March 1997 Wheat chart in Figure 12.9. Using a sim-
ple moving average crossover system with periods of 9 and 18, we see that we get a
crossover following a gap open late morning on the sixth. This type of late crossover,
whipsaw behavior is typical of oscillating markets. Also, given that oscillations are
generating single highs and lows, we cannot rely on traditional momentum diver-
gence indicators to give us much help. Remember that momentum divergence re-
quires two highs or two lows in price to be compared with their respective
momentum levels.

If we drop down to the 5-minute chart (see Figure 12.10), our moving averages
cross the Friday earlier. Thus, we are already long into the gap open and have a rea-
sonable chance of making profitable trades provided we see the oscillations exceed
slippage and commissions. When the oscillation heights are too small to cover over-
head costs, one may stand aside and not trade for awhile. If you are willing to accept
risk in an oscillating market, then you can trade with a very large time frame, daily or
higher, whereby you will ride the general trend but also suffer a combination of nor-
mal risk plus risk induced by the height of the oscillations.
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FIGURE 12.10 FIVE-MINUTE CHART OF WHEAT. NOTICE THE IMPROVED
CROSSOVER TIMING. PRODUCED USING TRADESTATION, A REGISTERED
TRADEMARK OF OMEGA RESEARCH INC. USED BY PERMISSION.
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TIME VERSUS VOLUME BARS

As discussed eatlier, true volume, the number of contracts traded, is not available for
futures on a live broadcast basis. Nevertheless, we can use tick volume as a proxy.

A number of charting packages such as Omega Research TradeStation and
Aspen Graphics provide tick volume bars. Tick volume bars simply increment each
bar by the number of ticks as opposed to the number of minutes. With regard to a
tick bar, the open is the price of the first transaction that occurred in that bar’s set of
ticks, the high is the highest priced transaction in that set, the low is the lowest priced
transaction, and the close is the last transaction of the set.

Tick volume bars are superior to time bars in most cases because they form more
quickly during periods of high activity and more slowly in periods of quite activity.
This produces visually cleaner signals.

We can compare the 15-minute March 1997 Wheat chart (Figure 12.11) with
the same chart shown using 28-tick bars (Figure 12.12). Looking at the KAR lines, we
see that on average the risks in both scenarios are identical, that is, right around 3.25
cents per bushel. Thus, we have a similar global risk environment. Again we empha-
size that the 3.25 cents is the average risk.
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FIGURE 12.11 FIFTEEN-MINUTE WH7 WHEAT—AVERAGE RISK AT 3.25 CENTS.

Although global risk is similar, the tick chart offers more information. Compare
point a on both charts. At point a on the tick chart, we see a hanging man followed by
four down candles. On the time chart, we simply have three down candles. This does
not give us the same amount of warning or chance to enter on the short side that the
more elongated price activity on the tick chart provides.

Similarly, at point b on the tick chart, we have 2 Harami line and star followed
by a bearish engulfing line, very similar to a modified evening star formation. On the

FIGURE 12.12 TWENTY-EIGHT TICK WH7 WHEAT—AVERAGE RISK AT 3.22 CENTS.
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15-minute chart, we simply get a closing point reversal. Thus, we get a high degree of
warning that a reversal may be coming with the Harami line and star on the tick
chart. On the 15-minute chart, we get no warning of a reversal until after the closing
point reversal is complete with a lower close, and the marker already headed down.

Quantitatively, tick charts offer less risk. When comparing Figures 12.11 and
12.12, we can see as we scan across the average risk line that the first standard devia-
tion over the mean is higher on the 15-minute chart. At the second and third stop lev-
els, we see the same pattern of slightly higher risk to where we have almost a half-cent
more risk on the 15-minute chart than on the tick chart. This pattern is consistent
not only on these charts but on all markets in general. Our research has shown that,
on average, we can expect a reduction in risk by something along the order of 15 per-
cent to 20 percent using tick charts. While this may not be significant to a trader on
an individual trade, a 15 percent to 20 percent savings in losses consistently through-
out years of trading will add up and become significant. Thus, when trading intraday
bars, certainly of a third of a day or less, tick bars provide a superior trading vehicle.

When setting tick volume bars, we recommend using a Fibonacci number (such
as 8 ticks per bar, or 34 ticks per bar) or the average of two consecutive Fibonacci
numbers (such as 28 ticks per bar) to meet risk criteria. For a time-based chart, we
recommend that on average the number of bars per day be equivalent to a Fibonacci
number as well.

MULTIPLE TIME FRAME TRADING
Scaling Up in Time

Since risk is related to the time frame or bar length we trade, then it stands to
reason that the lower the bar length, the less the risk. Even if we are willing to trade a
longer time frame, the risks associated with that time frame may be more than it is
necessary for us to bear. Also, the longer the time frame, the less frequently we will see
trends. For example, if we are trading a 5-minute chart, we might get a “trend” two or
three times a week. If we are trading a daily chart, we might only get a trend once or
twice a year that lasts sufficiently long for us to trade it.

“Scaling up in time” means to increase the number of bars we would see in a
day’s worth of trading. By scaling up in time, we see dramatic risk reduction and an
increase in our chances of catching a trend. So we advise initiating trades on the short-
est time frame that is practical, for example, 15-minute bars. Assuming the trade is
not stopped out and then confirmed in a larger time frame, we move to the larger
time frame, for example, 45-minute bars. If we are not stopped out in this intermedi-
ate time frame and get a confirming signal in even a larger time frame (e.g., daily
bars), then we can move to the larger time frame and manage the trade from there.

Three charts are shown in Figure 12.13. This is again the March Wheat chart,
showing a trade in November 1996. We can see on the 15-minute chart on November
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6 at noon, a crossover that puts us long at about $3.66. For the purposes of our exam-
ple, we are using the Kase DevStop© exit technique. Moving now to the 45-minute
chart, we see that approximately two days later at 12:45 PM., the moving averages cross
at approximately $3.70. The trade moves up, then, to the 45-minute chart. If not
stopped out, we monitor the daily chart, where, on November 14 we have an upward
crossover at $3.90. Now we move to manage this trade on the daily chart. Later, on No-
vember 29, we are stopped out at approximately $3.81. Thus, by using very simple
techniques of a moving average crossover and risk management, the trade made ap-
proximately $0.15, less slippage and commissions. Had we been trading on the daily
only, this would have resulted in a loss of just under 9 points. So we have turned a los-
ing trade into a winning trade through this technique.

Higher Time Frame Screens

When screening in a higher time frame, it stands to reason that it is best to con-
fine our trading in the direction of the major trend. This is a technique which, to the
best of the author’s knowledge, was introduced by Dr. Alexander Elder, called the
“Triple Screen Trading Method.” We have taken this method a few steps further.

Simply put, moving averages, as we have scen, lag and therefore are not the best
type of instrument to use as a screening tool. Thus, we would normally move to a mo-
mentum indicator such as the stochastic. The stochastic, however, still has the problem
of lagging to some degree. For example, if we are trading a daily chart and screening
with the weekly, we will only get our confirmation on the stochastic once a week on
Fridays.

We have overcome these problems by redefining the upper time frame to end at
every bar. For example, an hourly bar on a 15-minute chart would end every 15 min-
utes; that is, we have a2 moving hourly window.

FIGURE 12.13 WH7 (WHEAT FUTURES) SHOWN IN 15-MINUTE,
45-MINUTE, AND DAILY CHARTS.
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We further simplify the process by designing a number of rules to give us “per-
mission to go long” or “permission to go short.”” For example, when the %K stochastic
indicaror is below the %D in the neutral area between nominally 15 percent and 85
percent, we have permission to go short. The 15-minute chart in Figure 12.14 shows a
whipsaw trade. The period when we have permission to go short is shown as a dotted
histogram, and the period where we have permission to go long is shown as a solid
histogram.

We can see that from January 9 through January 14 we only have permission to
go short on our longer time frame filter. Therefore, the whipsaw reversal that takes
place on January 10 is avoided and we continue only in the short direction. This tech-
nique is very helpful for avoiding those whipsaws associated with wave 2 and 4 cor-
rections or the b portion of a clean ABC correction.

FIGURE 12.14 A 15-MINUTE WHEAT CHART WITH PERMISSION REGIONS
DETERMINED BY RULES USING 75-MINUTE STOCHASTICS. PRODUCED USING
TRADESTATION, A REGISTERED TRADEMARK OF OMEGA RESEARCH INC.
USED BY PERMISSION.
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This chapter describes how to improve trading strategies by diversifying in time, un-
derstanding the relationship between time and risk, modifying our approach from
time to volume, scaling up, and screening techniques.

[ R——

ENDNOTES

1. The DevStop© methods are described in detail in my book, Trading with the Odds, Irwin Profes-
siona! Publishers, 1996 as well as in the following articles 1 have written for Fusures magazine:
“Walking Through a Trade,” June 1996, “Multi-Dimensional Trading,” May 1996, “Putting the
Odds on Your Side,” April, 1996, and “New High-Probability Indicators—Metals,” Nymex Met-
als in the News, Spring, 1996.

2 All the mathematics and rules for this method, the Kase Permission Stochastic© and the Kase Per-
mission Screen® are provided in complete detail in Truding with the Odds.



CHAPTER 13

System Portfolio Optimization

GARY S. ANTONACCI

Portfolio theory principles and practices have important potential benefits with re-

spect to computerized trading. Chief among these benefits is the value gained from

careful and proper diversification. In fact, the closest thing to a free lunch in the world of
investing is the performance-enhancing benefit from a well-designed diversification strat-

egy. Nowhere is this more evident than in futures trading, where the ability to trade in

unrelated markets can lead to significant reductions in overall portfolio volatility. This

kind of diversification naturally takes place on the output side of our analysis. Here

the investor determines which trading systems to use, as well as how many and which

markets to trade. Yet diversification can take place on the input side, too, regarding
the factors that make up computerized trading systems themselves.

INPUT DIVERSIFICATION

Many traders prefer to concentrate their efforts in trading a single market, such as the
Standard & Poor’s (S&P) 500. These investors may receive some benefits by diversi-
fying their system’s input. The idea here is to gain value by trying to incorporate as
much information as possible. If testing reveals the extra information has no value at
all, then the investor can exclude it from use. Thus, traders can only gain by trying to
incorporate as much information as possible.

In the academic world, building models is known as data mining, and in the
world of practitioners it is usually called curve fitting. Criticism that is sometimes
brought against the approach of secking as much input as possible (and, in fact, against
all forms of sophisticated model building) is that it can lead to overspecification and
selection bias in one’s model. This outcome is also referred to as overmining the data,
and overfitting the curve.

Data overmining or curve overfitting is like shooting thousands of arrows at the
side of a barn and then drawing a target around where many of the arrows land close
together. This kind of questionable target practice has almost no value, since it is un-
likely anyone will be able to hit the same target next time out. Similarly, when in-
vestors throw lots of factors at their trading models, some are likely to stick solely by
chance but they have little or no predictive power.

208
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A way around this potential problem is to start with a simple and effective core
trading model. This model should “make sense” by being in tune with what one al-
ready knows about the market(s) that are traded. Any parameters that need to be op-
timized (and there should be few at this point), must be robust and stable. This
means that they should perform well over a range of values. Otherwise, attractive
looking results may be spurious. Most important, back-testing data should be split
into in-sample optimization and out-of-sample validation sections. Parameter values
optimized over in-sample model development data must hold up well when applied
to out-of-sample validation data. It is relatively easy to develop models that give a
good fit to past data. Books and commercial trading systems are full of attractive look-
ing results based on doing just this. But the replication of attractive results on out-of-
sample validation data is much harder to come by.

Once the investor develops a satisfactory core model in the manner previously de-
scribed, then he or she can add model factors one at a time in a stepwise manner con-
tinuing with the same procedure as described eatlier: each additional input should be in
tune with what is known about each marker. Parameters being optimized should be sta-
ble and robust; and, finally, each additional input must hold up under out-of-sample
validation, as well as in-sample optimization.

I have used the preceding approach to effectively build and improve basic trad-
ing models through the addition of entry filters and alternative exit strategies. I have
also found value in incorporating nonprice information, such as volume, open inter-
est, calendar anomalies, and intermarket price relationships into many of my trading
models by using the same approach.

By being careful and conscientious in model construction, traders can safely
build elaborate and sophisticated models from valid, simpler approaches. This is how
to add value using a “portfolio approach” toward informational inputs.

OUTPUT DIVERSIFICATION

What distinguishes futures trading from other forms of investment is the unique
opportunity available to enhance system performance by diversifying in many dif-
ferent non-correlated markets. This is in contrast to trading in equities where cross-
correlations, or tendencies to move together, between securities are quite high. In
such cases, the benefits of diversification are not as great as with futures trading,
since the overriding risk of the stock market itself cannot be diversified away.

Portfolio theory still extols the virtues of diversifying away nonmarket risk by
holding well-diversified portfolios of securities. In fact, international diversification
has gained importance in recent years primarily because of its diversification value in
reducing overall portfolio risk, since foreign securities are less highly correlated to do-
mestic securities than are other domestic securities. Yet nondiversifiable market risk
still accounts for a substantial amount of volatility given the high correlations be-
tween individual equities.



210 CHAPTER 13

In contrast, there is very little correlation, or comovement, between futures
groups as diverse as energies, currencies, interest rate instruments, grains, or meats. To
see how this can work to our advantage, let us contrast two examples. In the first, we
hold a portfolio of securities where the correlation between them explains, on average,
about two-thirds of their composite movement up or down. If each security has an
expected annual return of 10 percent and an expected maximum drawdown of 20
percent, then an equal asset allocation among these securities would give an expected
return of 10 percent (their average) and an expected maximum drawdown of perhaps
15 percent. The reason this is not 20 percent is because although most of our portfo-
lio holdings would be down at the same time, it is unlikely they will all be down the
maximum amount at the same time.

Holding an equally weighted portfolio of unrelated futures contracts, in which
the expected cross correlations between them is close to zero, would also give an ex-
pected return equal to an average of their respective returns. This is no different from
the stock portfolio. Yet the maximum expected drawdown of the futures portfolio
would be much lower than the average individual futures drawdowns. This would
occur because when some futures markets are down significantly, others could be up
significantly, while others might be unchanged.

Of course, futures themselves might be more volatile than equities. However,
this apparent volatility is a function mainly of the leverage inherent in futures con-
tracts. Commodities in and of themselves are often less volatile than equities. Traders
can modify the leverage of futures simply by adjusting the amount of funding used as
collateral for futures trading. Institutional investors, for example, who wanted to par-
ticipate in futures trading without any leverage at all, could place into their trading
account the full value of each futures contract.

OTHER FORMS OF DIVERSIFICATION

Not all the benefits of diversification come into play with respect to the diversity of
markets available for trading. Trading the same markets using different frames of ref-
erence can also provide some of the benefits from diversification. For example, in-
vestors might trade bonds using systems based on daily, weekly, and intraday price
patterns. Likewise, different kinds of trading systems can be applied to the same mar-
kets using the same time frames. The application of both different trading systems
and different time frames means that marker entries and exits are phased in and out,
which often smooths out the ups and downs of performance in accordance with di-
versification principles.

Most traders, including professional trading advisers, ignore these other forms
of diversification, preferring instead to trade all markets the same way using a singular
method and/or time frame. The benefits of these additional forms are there for the
taking; however, they entail much more research effort. A problematic aspect of this
broad-based approach to trading is that the trader is forced to look at systems and
methods developed by others to cover all bases. In doing so, the same principles of
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careful, methodical system selection and validation are just as important as in devel-
oping one’s own trading systems.

According to the Sturgeon principle, 90 percent of everything ever developed is
totally worthless. After years of evaluating, developing and refining trading systems, I
can safely state that in the trading system design arena, Sturgeon was too optimistic.
Much of my time is spent testing and trying to improve commercial trading systems,
or systems and ideas in books, magazines, or newsletters. I can honestly say that less
than 1 percent of everything I have examined has proven to be worthwhile.

EFFICIENT PORTFOLIOS

Once several promising trading methods have been identified and developed, the
question then arises of how best to incorporate and balance these approaches into a
single overall system portfolio. Many traders, even professional ones, simply trade all
systems and markets the same way. Others try to adjust for volatility by attempting to
risk the same dollar amount on each trade. They then adjust each position size ac-
cordingly. Traders following these two approaches are hoping that diversification ben-
efits will come into play automatically because of the different markets that are being
traded. To some extent this is true, but there is a more scientific way to properly con-
struct and balance system portfolios.

Treating all markets and systems alike is the same as admitring that we know noth-
ing about the relative value of our systems and methods other than that they all have some
merit. Adjusting position sizes to conform to market volatility goes a step further by
assuming that past volatility will remain constant into the future. But beyond that, it
still assumes that we know nothing more about the expected future performance of
the markets and of the systems we use to trade them.

Modern Portfolio Theory (MPT), first developed by Nobel laureate Harry
Markowitz in the 1950s, takes a different approach.l Under MPT, we first gather
what we know about the past returns, volatilities, and cross-correlations of the sys-
temns that we trade. We then apply a computer-based optimization model to this in-
formation that examines all possible ways of allocating trading capital. This
computer model maps out all portfolios offering the highest expected return at every
level of expected risk, or, conversely, those portfolios offering the lowest expected risk
at each specified level of return. These are known as efficient portfolios, since they
offer the best possible reward/risk characteristics based on past performance data.
The set of all such efficient portfolios is known as the efficient frontier. It is then a
simple matter to choose whatever portfolio we want along the efficient frontier.
Often this is the portfolio offering the best overall reward-to-risk or Sharpe ratio.*

*The Sharpe ratio measures risk-adjusted rate of returns. The formula is (AAR-NR)/SAR, where AR is the sys-
tem’s average annualized percentage rate of return, NR is the annualized rate of return of a no-risk investment (e.g., 5%
yield on 90-day T-bills), and SAR is the standard deviation of the system’s annual rates of returns. (Editor)
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The investor may, alternatively, select a portfolio that offers the highest expected geo-
metric growth rate of capital, or some other appropriate objective function.

MODERN PORTFOLIO THEORY IN PRACTICE

When I first started applying MPT models to futures trading in the early 1980s, there
were no commercially available software programs of this kind. I therefore had to de-
velop my own. Now, however, at least several low-cost commercial programs are avail-
able that will do MPT calculations. A recent issue of the Journal of Finance had
advertisements for two such programs. There is also an add-on module for commonly
used Omega, Computrac, and MetaStock programs that will easily export the appro-
priate data from these programs to an MPT optimizer.2 MPT software can also be ob-
tained as an inexpensive add-on disk to a portfolio theory textbook.?

Before looking on the application of MPT principles as a trading panacea, how-
ever, traders should be aware of its limitations. Like any form of modeling, MPT op-
timization relies heavily on the assumption that future conditions will be similar to
those of the past. This is always a dangerous assumption, especially when it involves
optimized system performance with its attendant estimation risk and selection bias
problems. It may also be problematic relying on model assumptions such as constant
price variance, stationary (fixed) underlying return distributions, and serial independ-
ence of trading results.

One way to partially overcome some of these problems is to use as much data as
possible for portfolio optimization. Many markets go through long active and quiet
periods. Therefore, the more data traders have to work with, the greater is the likeli-
hood of capturing an accurate representation of expected long-term performance. It
may also make sense to take all system cross-correlations that are calculated as less
than zero and set them back to zero. A cross-correlation of zero means that there is no
relationship at all between the performance of one system and the performance of an-
other. This is a reasonable assumption given that we are now dealing with trading sys-
tem results rather than prices themselves. Cross-correlations that are less than zero
imply that gains from one system are associated with losses from the other, and vice
versa. I can see no reason for this to be true, unless one system is designed as a hedge
to the other. Negative cross-correlations are therefore most likely spurious results due
to randomness in the data, and setting them to zero seems appropriate.

Correlations that are too high may also create problems for MPT analysis be-
cause they may lead to model instability and “confusion.” This problem can be
avoided by dropping the least desirable of the highly correlated systems or markets.
Little should be lost by doing this, since the remaining system or market will capture
most of what is worthwhile from both, given its high correlation with the other.

Finally, the true state of affairs probably exists somewhere between MPT mod-
eling, with its attendant estimation risks, and a naive strategy that calls for equal al-
locations of capital among all investment opportunities. A methodology known as
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Bayesian statistics can be useful for this purpose, but it goes well beyond the scope
of this chapter.?

CONCLUSION

Diversification in unrelated markets and the application of different trading ap-
proaches can add considerable value. Portfolio theory concepts can help us capture
much of this value. But modeling has its limitations and can only approximate reality.
In this uncertain world, where past performance is indeed not necessarily indicative of
future results, portfolio optimization combined with common sense is the best com-
bination for investment success.
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Part II1 SUMMARY

Psychology

System trading is perfectly designed for proactive trading. You can establish spe-
cific trading objectives and criteria, pay close attention to the marketplace, and
measure your performance objectively. But in the final analysis, you have to call
the trade, and decide when to place your order. You have to take responsibility
for missing a trade, or the slippage in executing a trade.

Systems do not entirely insulate you from your own emotional reactivity to the
success and failure of your trades. Realize thar all trading is influenced by life-
long beliefs and habits that are operating for you when you trade. To the extent
that your trading is dominated by long-standing life principles, you may not be
maximizing your opportunities. Instead, you may be limited or stopped by your
underlying assumptions of the world.

You must learn to separate trading events from your emotional reactions so that
you can see any habitual behavior that leads to compulsive and inconsistent
trading.

Record your trades and after the session has ended, review the facts and how you
responded. This way you can see how emotions may have clouded your perfor-
mance, leaving your mind clear for the next trading day.

Enter into a meditative state of consciousness to reduce anxiety and tension and
decrease the impact of distracting stimuli. It helps you distance yourself from the
sequence of emotional responses and negative interpretations of stressful and un-
successful trades that trigger panic, dental, rationalization, and avoidance—all of
which perpetuate the circle of failure.

Make a conscious commitment to a financial objective greater than you are ac-

customed to achieving. This means relinquishing any inclination to trade in

terms of comfort and safety, and to allow your choice of price, volatility, and size
of positions to be guided by parameters commensurate with your goals. This
will help you overcome a natural fear of change.

Do you have what it takes to succeed? Ask yourself these questions:

—You will need to develop market intuition, which only comes from trading
experience and a fair amount of reading. Your initial investment combined
with initial losses while trading may easily exceed $5,000. You may need to
wait a year or so before you break even. Do you have the financial resources
and are you patient enough to prevail?

—Proper system development will take longer than you want it to. Develop-
test-develop-test . . . Can you afford the time to do a proper job and are you
patient enough to avoid premature risk taking?

—You will need to be fluent in handling hardware and software bugs and break-
downs (e.g., database corruption, incompatible software, hard drive failure).
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Can you afford the time to learn all this and are you patient enough to learn
frustrating tasks?

Risk—Exposure

Select exposure duration that’s best for you. Although position trading (holding
your position overnight) typically yields more profit than day trading (exiting
your position at the end of each day), it is more important for you to select the
method you can live with in terms of stress, risk, required skills, and required
capital, than to make a choice based on expected annual profit.

You can control risk by working in a time frame whose average risk, as measured
by the KAR or VAR method, is just under the maximum risk you are willing to
accept. For example, consider wheat futures, where 1 cent is equivalent to $50
risk exposure. A 7 cents average risk translates to $350 of exposure per contract.
By shortening the chart’s time frame, risk through price action drops but com-
mission costs per trade increase in importance. One way to handle this balanc-
ing act is to initiate trades using a short time frame, a 15-minute bar chart for
example, and then lengthen the time frame while in the marker.

When day trading, tick volume bars are superior to time bars in most cases be-
cause they form more quickly during periods of high activity and more slowly in
periods of quiet activity. This produces visually cleaner signals.

A more obscure aspect to risk control is the notion of “time in the market.” It is
better to be exposed to the marker briefly than for extended periods of time.
With all other factors the same, I prefer a system that has me holding positions
(exposed to the market) for the least amount of time, because while I am out of
one market, I can invest the money elsewhere.

Risk—Diversification

Portfolio theory extols the virtues of lowering risk by holding well-diversified
portfolios of securities or by trading in unrelated futures markets. Although fu-
tures are more leveraged than equities, diversification reduces risk faster with
futures because unrelated futures markets are less cross-correlated than unre-
lated equities.

Diversification can also be attained through multiple systems, each runningina
different time frame, or a different set of indicators.

To construct your optimal portfolio, first remove all contenders that deliver
poor reward/risk performance as measured by the Sharpe ratio or by the
gain/drawdown ratio. Create a return matrix and covariance matrix and feed
them into 2 mean variance optimization program.*

* There are several low-cost, stand-alone software packages available to do this. For example, Ralph Vince offers

Portfolio Manager. More general-purpose mathematics products like SAS and MATLAB can also perform this task.
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Risk—Miscellaneous

* Risk is directly proportional to volatility. You can control risk by placing stops
above or below the mean price action by an amount that is scaled to the stan-
dard deviation of either the bar-to-bar true range or the bar-to-bar change in
closing prices.

* Get comfortable with all the mechanics of trading, including finding the right
broker, data vendor, and so on. Then as your performance improves (hopefully),
you may want to increase your risk with larger lots, leveraged trades, and volatile
markets.

* A winning streak or losing streak can readily change your perception of your sys-
tem’s capabilities, possibly leading to over- or underconfidence. Either way, your
system has not changed, you have. To help you stay neutral, analyze your sys-
tem’s winning and losing streak tendencies. If your system is showing consistent
losses unlike you have seen while testing, then stop trading and examine the na-
ture of your system’s losing streak.

Charting

* “Zone analysis” quantifies how a market has behaved while an indicator was in
various zones. Typical zone labels may include “bullish,” “bearish,” or “neutral.”
This approach may require additional analysis based on whether the indicator
was rising or falling within a zone.

* “Subsequent performance” analysis gauges market performance over specific
time periods following a specified condition. This approach is applicable to in-
dicators with signals that are most effective for a limited time, after which they
lose their relevance.

* Consider using primary indicators to time your trades and secondary indicators
to screen or filter your zones of trading opportunities.

System Development

* Once you develop a satisfactory core trading system, you can add factors one at
a time in a stepwise manner. During this process, each additional input should
be in tune with what in known about each market. Parameters being optimized
should be stable and robust; and, finally, each additional input must hold up
under out-of-sample validation, as well as in-sample optimization.

* If you believe your system is making poor decisions, exit the market, stop trad-
ing, and rework the system until it once again meets your expectations. On the
other hand, avoid being stuck for years developing a system at the expense of
real trading experience. You need both.

* Your historical data should be clean and contain as much history as possible.
When it comes to data, more is better. If it’s inaccurate or incomplete, it can do
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more harm than good. Because market behavior changes over time, your indica-
tors should be robust enough to stand the test of time.

o Test your system on at least 5,000 bars of data. A good rule of thumb is 1,000
bars of data per adjustable parameter. Reject any system whose test results pro-
duced less than a statistically significant number of trades, typically 100.






PART IV

Advanced Indicators
and Forecasting

You have seen how to apply indicators, enter and exit the market, test and
evaluate your systems, select the proper time frames, diversify, become fo-
cused and handle stress. Now you are ready for even more exciting and po-
tentially rewarding techniques.

Much of the classical view of market behavior resulted from the mathe-
matical tools available decades ago and has remained nearly constant ever
since. However, the rush of newly available technologies is allowing individ-
uals and institutions to pry open and exploit virgin inefficiencies in the mar-
ket. These new technologies include fuzzy logic, neural networks, genetic
algorithms, and data mining.

The authors in Part IV will guide you through the fundamental issues in-
herent in advanced modeling technologies.

Chapter 14 begins this discussion with the principles of advanced system
development, including data collection and system complexity. The power of
intermarket analysis is also illustrated with a simple, yet effective, trading
strategy.

Since many of the world’s traders are still using incorrect assumptions, you
can make a profit by arbitraging the difference between systems thart use cor-
rect and incorrect assumptions. Chapter 15 compares the classical and mod-
ern ideas about market action, and underscores the importance of working
with correct assumptions about market behavior.
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Building advanced models without proper data preprocessing is foolhardy.
It typically produces overly complex systems with poor performance. Chap-
ter 16 discusses the numerous ways you can preprocess data and why it is so
important for proper data pattern recognition and price forecasting.

Chapter 17 discusses how to select the right input and target values for
modeling your data. Modeling tools are compared, and a data-mining tech-
nology is chosen because it very quickly configures a model’s size and shape,
automatically. To verify its effectiveness, an example trading system is pro-
duced and evaluated.

Chapter 18 shows how to build a trading system where technology is not
used to forecast price action, but rather to detect useful price patterns, such as
the head-and-shoulder pattern. Classical rules are then constructed to make
trading decisions.




CHAPTER 14

Developing a Trading System
Using Intermarket Analysis

AVERILL J. STRASSER

~

The study of a time series of financial data involves the analysis of a stream of market
prices over time, in an effort to create a model that describes its behavior. Once the
model is quantified, it can be utilized in the prediction of future values.

Intermarket analysis involves the study of a second data stream, to attempt to
determine whether it can provide information that will assist in predicting the first.

The ultimate goal of the technical trader is to develop a system that has a high
statistical probability of success. This can be accomplished by using readily available
tools to improve the odds beyond random results. '

In this chapter, we will explore the theoretical and practical aspects of intermar-
ket analysis of time series data. We will use as an example, the development of a trad-
ing system that predicts the future value of the S&P 500 Index based on an analysis of
the S&P itself, and on an intermarket analysis with the Treasury bond market.

A study of past S&P market prices alone can provide some information that al-
Jows us to forecast future prices with better than random accuracy. That market has
exhibited a consistent trend over the years, and many simple technical analysis indica-
tors, such as moving averages and oscillators, will have strong predictive value.

However, if an additional filter is imposed whereby trades in conformance with
the prediction are only made if they are preceded by a signal from the T-bond market,
much greater forecasting accuracy can be achieved.

In developing a trading system, careful attention must be paid to issues such as
system complexity and data adequacy. Consideration of these factors improves the
likelihood that the system will perform well in the future.

DEVELOPING AN APPROACH

The field of statistics involves the numerical description of large sets of data. Beyond
the description, one can create inferences about the data. For example, one can
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determine the moving average of a time series of data. One can then infer that if
prices are above the moving average, there is an upward trend; if prices are below the
moving average, there is a downward trend.

The statistical analysis of a data stream allows us not only to extract useful in-
formation from the data, but also to determine the accuracy of the inferences we may
derive from this data.

Statistical tools, such as linear regression, multiple regression, and statistical
modeling, have been with us for a long time, and are used by many market analysts.
However, their use requires substantial expertise in two fields: (1) technical expertise
in the properties of the markets in question, and (2) expertise in the interpretation of
multivariate statistics.

In using statistical tools, the market expert must first interpret market behavior.
He or she must then analyze and manipulate the data, and preprocess it into a more
meaningful form. Mistakes in any of these choices or processes will result in an invalid
analysis.

Furthermore, a detailed knowledge of statistical analysis is required. Decisions
must be made as to what type of model will adequately portray the data, and what
analysis tools are to be used. Then, the results must be interpreted to determine their
statistical significance.

With the use of modern technical analysis software, traders can now easily
design technical trading systems, and optimize and backtest them. The programs
are powerful tools that can complement financial knowledge and statistical expert-
ise. They allow for easy interpretation of the value of a statistical model by measur-
ing the bottom line, which is the profitability of a trading strategy based on the
model.

MODELING THE DATA

The development of every trading system should start with a rational observation
about market behavior. The software should pick out isolated profitable patterns from
even random data, so care must be taken in developing and understanding relation-
ships that are meaningful. If the significance of a particular pattern is understood, and
can be verbalized, the pattern is more significant and more likely to be repeated into
the future.

To try to predict future values in a time series, we use the principle of modeling.
Simply stated, this involves trying to find variables that can describe the data, and
then determining how the variables are related.

One common model of the value of a time series, such as a stock or commodity
price, over time is:

Y1=T1+C1+SI+R1
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where

Y, = Market price

T, = Long-term trend or secular trend
C, = Cyclical effect

S, = Seasonal effect

R, = Residual effect

The long-term trend, T, is a time series that describes the long-term movements
of Y, or price. For example, the long-term trend of the stock market for the past 50
years has been upward for that period. This does not mean that the month-to-month
or year-to-year values were always rising, but rather that there has been a long-term
trend upward.

The cyclical effect, C, describes fluctuations of the value of Y about the long-
term trend that can be attributed to business and economic factors. Although there
has been a generally increasing long-term upward trend in stock prices, during times
of recession prices fall below the long-term trend, and during general economic ex-
pansion they rise above this trend.

The seasonal effect, S, describes the fluctuations in the time series that recur
during specific portions of each year. For example, energy prices may vary during spe-
cific times of the year due to weather and growing patterns.

The residual effect, R, is what remains after all the other components have been
removed. The residual effect results from unpredictable events, such as natural disas-
ters, political events, and unforeseen circumstances.

It will be necessary to look to the markets in question, to determine which of
these factors will be useful in the model.

LOOKING AT THE MARKETS

The Standard & Poor’s 500 Index, commonly known as the S&P Index or the S&P, is
a weighted index made up of the prices of 500 stocks. The S&P futures contract size
is the value of the S&P Index times $500. The contract is traded at the Chicago Mer-
cantile Exchange. The minimum fluctuation is .05, which is equal to $25.

The S&P has obvious properties, which can be seen graphically in Figure 14.1.
The long-term and consistent uptrend, from the inception of this contract to 1997, is
visible by even a cursory look at the chart.

On top of the long-term trend, there may be cycles, which may be political or
economic in nature. For example, there may be a 4-year presidential cycle, or there
may be rhythmic periods of economic financial expansion and contraction.

Treasury bonds, commonly known as the T-bonds, are long-term U.S. govern-
ment debt instruments with maturities of more than 7 years. They are fixed income
assets that pay interest semiannually.
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FIGURE 14.1 STANDARD & POOR’S INDEX.
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Source: Statsoft Inc. Statistica. Permission received.

The T-bond futures contract is traded at the Chicago Board of Trade. The con-
tract size is $100,000, at 8 percent interest, with trading equivalent to the 30-year bond
price. When interest rates rise, T-bond prices fall. This is because the existing lower in-
terest debt instruments are less valuable. Prices are quoted as a percentage of par, and
the minimum fluctuation is %32 of a point, or $31.25.

The T-bond market is well known to be strongly correlated with the S&P. Gen-
erally, the two markets move in the same direction, and confirm each other. When
they move in opposite directions, it is a significant event.

It is often stated the T-bond market usually turns first—it is a leading indicator.
This hypothesis is subject to interpretation, and investigation. There are a number of
factors that could rationally explain such a relationship. It is well known that long-
term interest rates have a powerful effect on stock market prices. Generally a bullish
bond market implies rising stock prices, and vice versa. Bonds are an alternative in-
vestment for stock market investors. The public routinely moves money into the per-
ceived safety of bonds when they have economic fears, and moves them into stocks
when the economy is expanding.

Thirty-year bond yields (which are the inverse of interest rates) are influenced
by inflation expectations, as opposed to short-term interest rate products, which are
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affected by monetary policies of the Federal Reserve Bank. Inflation expectations re-
flect expectations of future monetary policy, fiscal policy, and the economy. Thus, the
bond yield combines much of the core information that affects future stock prices
into a single number.

Once there is an understanding of the nature of the relationship berween the
two data streams, it is a simple process to determine which one leads the other and by
how much. This will allow us to take advantage of the relationship, by looking for di-
vergence between the trends that describe each.

For the studies done in this chapter, we will use continuous contracts constructed
from futures contract data from Genesis Financial Data Services. The continuous con-
tracts are constructed using the roll-forward, back-adjust method, with the rollover date
five trading days before the last trading day. This creates a data stream containing prices
that did not actually occur, but this method maintains relative price continuity.

STUDYING THE TARGET MARKET BY ITSELF

The design of a specific model or indicator, or of an entire trading system, involves
the concept of statistical inference. In such a design, we draw conclusions about pop-
ulations based on sample observations. Samples are observed directly, and serve as ap-
proximations to the true population characteristics.

To study the market, it is often useful to transform data by using a smoothing
technique to filter out random noise. For example, a simple moving average, calcu-
lated by adding up the prices of a specific number of bars, dividing that sum by the
number of bars, and plotting the average on the study bar, has a smoother appearance
than a line drawn through each closing price. The greater the number of bars used,
the smoother the curve, as any individual price has a smaller and smaller effect on the
average.

Other filtering techniques would be exponential or weighted moving averages,
in which more weight is given to recent prices than remote prices. Similarly, taking
the logarithm of each value or a ratio of values may help smooth the data.

In developing a model for time series data, it is often helpful to view the data
graphically, and see what conclusions may be drawn from the visual pattern. With the
S&P it is clear that there has been a continuous steady long-term upward trend.
However, any cyclical or seasonal patterns are not readily discernible to the eye.

For such a market, it is useful to subtract out the trend and try to determine
whether there is a clear reason for the daily variation of price over time. Some of it
may be cyclical or seasonal, and the rest may be random error. A first choice for a
model of this data series might be as simple as a straight line, connecting the begin-
ning and ending points, or some other simple fitting technique.

The general formula for a straight line is

YL=a+bX
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In this formula,  represents the intercept of the line with the Y axis, and & rep-
resents the slope of the line. A straight line can be drawn through a set of data points
that visually approximates the best fit.

A detrended version of the original Y data points can be created by subtracting
out the line that represents the trend:

Y.=Y-Y, =Y~ (a+56X)

where Y is the transformed (detrended) value of Y.

The trend can be determined in a number of ways. A generally accepted ap-
proach is to draw a two-dimensional linear regression line, using the least squares ap-
proach. This is designed to minimize the error measured from the squares of the
distances of the data points from the trend line.

If there are large errors from this approach, it is necessary to smooth the data
using averaging, logarithms, or some other transformation. The data we are studying
appears to be very linear, and lends itself, as a first approximation, to representation as
a linear trend.

When we proceed to subtract the trend, a new data stream is created. The trans-
formed data stream oscillates around the zero axis, making it easier to pick out other
cycles that may exist.

In its transformed version, it is also possible to identify price shocks, which
show up as sudden aberrations of the price data. Price shocks may be caused by polit-
ical, economic, or social events, as well as natural and environmental occurrences.
They are worthy of study, and should be considered in any system design.

A determination must be made whether there is any occurrence in the time pe-
riod studied, which would make it beneficial to divide the data into different parts
and analyze each part separately. Several statistical studies, such as ARIMA analysis,
are designed for an interrupted time series.

STATISTICA™ is a statistical analysis program that allows for the ready analy-
sis of time series data. Using STATISTICA™, we can statistically evaluate the S&P
time series data, using trend subtraction. By eliminating the long-term trend, we can
focus in on deviations from the trend. ,

In Figure 14.2, we transform the data to a time series that oscillates above and
below the horizontal “zero” line. This transformation was attained by subtracting
price from the trend line, which was determined through linear regression. Using this
methodology, it is found that

=240.3+0.0953 X t

transformed

where Y. is the transformed value of the S&P, and t (time) is the number of
data bars from the starting point.

Different values for the coefficients may be obtained if different starting and
ending points are chosen, or if the continuous contract used for study is constructed

differently.
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FIGURE 14.2 TRANSFORMED S&P WITH TREND SUBTRACTED.
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The accuracy of this model can be demonstrated by designing and developing a
trading system, and then evaluating its financial performance. For a development
platform, we use TradeStation®, by Omega Research, Inc. The PowerEditor™ of
TradeStation® allowed us to determine whether the transformed S&P prices have
predictive value. TradeStation® is a registered trademark and PowerEditor™ is a
trademark of Omega Research, Inc.

Figure 14.3 shows the system, called S&P Crossover Buy. It sets Y to be the
transformed S&P indicator. If Y crosses above the closing price of the S&P, a buy is
signaled. If it crosses below the S&P, the long position is liquidated.

Figure 14.4 shows the performance summary for the S&P Crossover Buy sys-
tem. In analyzing it, we see that this simple system yields 100 percent profitable
trades. This is a significant result and shows that we are working with a promising
model. By comparison, a buy-and-hold strategy over the same time period would
have yielded similar profit results, but would have experienced much larger draw-
downs along the way.

This is not a tradable system. It is based on the slope and intercept of the trend-
line through the data points. This information could not have been available at the time
the hypothetical trades were entered. This is the extreme example of a totally curve-fit
system, where the result is known, and data is manipulated to reach the result.
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FIGURE 14.3 SYSTEM: S&P CROSSOVER BUY.

Page 1

Type : System

Name : SP Crossover Buy

Notes  : Buy when linear regression crosses price.

Last Update : 02/10/97 11:05am
Printed on : 02/10/97 11:06am
Verified : YES

{Datal is S&P}
Var: Y(0),

Y =240.4 + .095 * BarNumber; { Transformed S&P}

If'Y crosses above Close of Datal then Buy;
If'Y crosses below Close of Datal then ExitLong,

Source: Printed using TradeStation PowerEditor by Omega Research Version 4.02.15-Jul < 09 1996.

Logically, the data points will move back and forth across the trendline in back-
testing, since the trend was established by the best fit. Thus, the trendline for the
S&P leads the S&P. This has no practical value, but it does provide us with a confir-
mation that the straight line may be a useful modeling tool. It also provides us with
an idea for system development that we will use when we begin to look at intermar-
ket relationships.

FIGURE 14.4 PERFORMANCE SUMMARY: S&P CROSSOVER BUY.

S&P Crossover Buy S&P 500 Index - CME-Daily 04/21/82 - 12/19/96

Performance Summary: All Trades

Total net profit $ 205350.00 Open position P/L $ 0.00
Gross profit $ 205350.00 Gross loss $ 0.00
Total # of trades 42 Percent profitable 100%
Number winning trades 42 Number losing trades (o]
Largest winning trade § 58900.00 Largest losing trade $ 0.00
Average winning trade $ 4889.29 Average losing trade $ 0.00
Ratio avg win/avg loss 100.00 Avg trade(win & loss) $ 4889.29
Max consec. winners 42 Max consec. losers ]
Avg # bars in winners 51 Avg # bars in losers 0
Max intraday drawdown $ -36900.00

Profit factor 100.00 Max # contracts held 1
Account size required $ 36500.00 Return on account 557%

Source: Printed using TradeStation by Omega Rescarch Version 4.02.15-Jul < 09 1996,
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PROVING THAT T-BONDS LEAD THE S&P

Once we have examined the first data stream, it is valuable to look at the second corre-
lated data stream to determine the nature of the relationship. To determine the corre-
lation between the S&P and T-bonds, a cross-correlation analysis is performed using
STATISTICATM. As seen in Figure 14.5, the cross-correlation with 0 lag is .9135,
which is highly significant.

A more difficult question is whether one is a leading indicator of the other, and
by how much. It is seen that this data is highly correlated, with positive or negative lags
of almost any amount showing a high correlation. With T-bonds leading the S&P by
90 days, the correlation is still .8646. With T-bonds lagging the S&P, the correlation is
7810. The slower degradation of the correlation when T-bonds led the S&P shows
that the leading variable is T-bonds.

A simple visual graphical interpretation provides a rough confirmation of the cor-
relation and an understanding of which market leads the other, and by how much. The
S&P and T-bonds are plotted on the same chart, with different scales. In Figure 14.6,
the S&P is shown by a scale on the left of the chart, and T-bonds are shown by a scale
on the right. It is constructed by mathematically matching the slope of the trendlines of

FIGURE 14.5 CROSS-CORRELATION: S&P AND T-BONDS.

Cross-Correlation Function (Lag, Cross-Correlation, Standard Error)
First : T-BONDS
Lagged: S&P
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Source: Statsoft Inc. Statistica. Permission received.
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FIGURE 14.6 CROSS-CORRELATION: S&P AND T-BONDS.
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Source: Statsoft Inc. Statistica. Permission received.

the two data streams. It is evident that T-bond prices reach peaks and bottoms before
the S&P prices.

The 9/81 bottom in bonds preceded the stock market bottom in 8/82 by 11
months. The 4/87 breakdown in bonds preceded the 8/87 stock market top by 4
months. From this observation, it is easy to make a simple system to determine con-
clusively whether T-bonds lead the S&P. We can do this with a simple trading system
written in TradeStation whereby buy-and-sell signals are triggered by leading move-
ments in T-bond prices. We can then measure the profitability of the trading strategy
and use the results to confirm the hypothesis about market interaction.

The Intermarket Moving Average system, shown in Figure 14.7, generates a buy
signal for the S&P when the closing price of T-bonds crosses over its own moving av-
erage. Similarly, a sell signal for the S&P is generated when the closing price of T-
bonds crosses below its own moving average.

N is the number of bars to use in the T-bond moving average. In running the
Optimization routine of TradeStation, it is found that every moving average between
20 and 40 days yields a substantial profit. For example, Figure 14.8 shows results for
the top 10 values of N.

By contrast, a comparable one-line moving average system based on a close of the
S&P above or below a moving average of S&P prices would prove to be grossly un-

profitable for a// values of N. This clearly shows that T-bond prices lead S&P prices.
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FIGURE 14.7 SYSTEM: INTERMARKET MOVING AVERAGE.

Page 1

Type : System
Name . Intermarket Mov Avg
Notes

Last Update : 02/07/97 10:02am
Printed on : 02/07/97 10:16am
Verified : YES

{Datal is theS&P. Data2 is T-Bonds. This system generates trading signals for the S&P based on a close of T-Bonds
above or below its moving average. Almost any value for N develops significant profits, which points to T-Bonds being
a leading indicator for the S&P}

Input: N(27);

If Close Data2 crosses above Average(Close of Data2,N}
then Buy {the S&P} on Open,

If Close Data2 crosses below Average(Close of Data2, N)
then Sell {the S&P} on Open,

Source: Printed using TradeStation PowerEditor by Omega Research Version 4.,02.15-Jul < 09 1996.

FIGURE 14.8 OPTIMIZATION: INTERMARKET MOVING AVERAGE.

Optimization: Intermarket Moving Average
Optimize N = 27 to N = 36. Subtract Commisions = $25, Slippage = $50

N Net Profit PFact Max DD ROA #Trds %Prft AvgTrd
2800 148250.00 135 -68875.00 21525 302 44 490.89
27.00 139200.00 1.31 -75425.00 184.55 320 44 435.00
34.00 138625.00 136 -49375.00 280.76 246 42 563.52
33.00 137875.00 135 -56175.00 24544 254 43 542.81
35.00 136725.00 136 -49375.00 27691 244 42 560.35
2900 135775.00 132 -71175.00 190.76 296 44 458.70
36.00 135125.00 1.35 -54200.00 24931 236 42 572.56
31.00 131225.00 1.32 -65075.00 201.65 270 46 486.02
30.00 130475.00 131 -66275.00 196.87 292 45 446.83
32.00 123625.00 130 -65075.00 189.97 264 45 468.28

Source: Printed using TradeStation by Omega Research Version 4.02.15-Jul < 09 1996.
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The system is much too simple to use as a trading system. Although it generates
significant profits in backtesting, it also has large drawdowns. Before we begin to de-
velop a usable trading system, it is worthwhile to consider some important concepts
in system design.

CONSIDERING COMPLEXITY IN THE
DESIGN AND TESTING OF SYSTEMS

System design and development utilizes past data to develop rules that will assist in
the prediction of the future. In considering a data time series, such as market prices,
we seek to develop a formula that adequately quantifies a series of discrete historical
points, and use that formula to predict where future points will be.

An indicator, and a system using the indicator, can be designed to any level of
complexity, by adding more and more variables. Generally, the more complex the sys-
tem, the better it will fit historical data. But, how complex should our systems be? If
an expert system has too few variables, the data is not sufficiently represented by a line
through the points. There is too much distance from the data point to the line for the
predictive value to be useful to the trader.

As seen previously, the formula for a straight line is:

Y=a+6X

If we desire to draw a curve through the data, additional variables must be
added to the equation. If we add a third variable, ¢, to the equation, we have a
parabola, which is represented by the formula:

Y=g+ 6X+ cX?

If we add more terms, the curve can move up and down, closely following the
data points over time. The more terms that are added, the better the curve will fit the
sample data.

For a polynomial, we measure the flexibility of a formula by noting its degrees of
freedom, or DOEF. This is defined as the number of variables in the formula. For a
parabola, for example, there are three coefficients, @, 4, and ¢. Thus the degrees of free-
dom is three.

If the DOF is high, the model tries to track each specific data point. Thus, a
curve through the data may accurately describe the data that was used in finding the
values of the coefficients. However, if the curve is carried forward (or backward) to a
different data set, it will likely not adequately represent the new data.

The development of a rule-based technical trading system usually begins with
the use of an indicator that presents data in a different form. This may be a graphi-
cal presentation, such as a moving average or an oscillator, or the identification of an
occurrence, such as the highest high in 10 days. The indicator can then be used to
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design the rule-based system. The system consists of a series of IF ... THEN, or
IF ... THEN . ..ELSE statements. For example, a simple system is:

Enury:
IF the close today is above todays 1 0-day moving average of the close, THEN buy tomorrow at
the open.

Exit:
IF there is an open long position, THEN exit at the close.

This appears to be a very simple system, consisting of only one indicator, an
entry rule, and an exit rule. However, as simple and basic as it appears to be, it must
be recognized that it already has a high level of complexity. The italic words are terms
that can be changed. There are already 10 variable terms for the buy rule alone. If we
add a second indicator, if we allow for multiple contacts, if we hold the trade for more
than a day, or if we add stop loss rules, the system then becomes vastly more complex.

A trading system increases in complexity as each new indicator, stop, or rule is
added. In designing our system, we should strive for the simplest system that yields
good results. In that way, our system has a better chance of having ongoing predictive
value.

CONSIDERING DATA ADEQUACY IN THE
DESIGN OF A SYSTEM

It stands to reason that if a system is optimized and backtested using inadequate data,
the results cannot be relied on. A perfectly good system may be discarded because of
seemingly poor results, or a mediocre system may be adopted based on good results.

Data adequacy involves issues of quality and quantity. With respect to quality,
only accurate data should be used. Accurate dara is exchange data, which has been
verified and corrected for bad ticks. This means that traders should not use data that
they have collected, but rather data purchased from a reliable vendor.

A standardized methodology should be used for data management. This should
include, for example, how holidays or shortened sessions are handled, or whether
evening trading sessions should be included in the dara.

In addition, to allow for comparison of systems, standard methods should be
adopted for creating continuous contracts from the contract data. Consideration
should be given to the method for adjusting prices and the dates of rollover.

Data should be purchased from a single data vendor, since the software of each
vendor for creating continuous contracts handles the task differently. Since prices in
continuous contracts may not have actually occurred in the real world, the results of
testing a system with data from different vendors may not be comparable.

Finally, the trader should consider how to handle outliers, which are data points
that are more than a predetermined distance, such as three standard deviations, from
an expected value.
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For a system that utilizes multiple data streams, consideration must be given to
the mutual correlation of data. If one data stream is very much like the other, we may
be adding system complexity, but providing no new information.

If one data stream leads the other, that is useful additional information. The ad-
ditional data stream can be used if a method is found to decorrelate the data. Basically,
we are trying to mathematically eliminate the similarity, and accentuate the differ-
ence. Traders can do this with statistical analysis software. In a situation where one
data stream leads the other, we designate the leading indicator as the independent
variable, and the market we wish to trade as the dependent variable. We then identify
the amount by which one leads the other.

Data adequacy also involves the quantity of the data used. Enough data must be
used so that the results are statistically relevant. For example, the results derived from
flipping a coin 10 times give us little information, and cannot be relied on, since any
pattern can show up with such a small sample. However, if we flip a coin 100 times,
it is likely that a close to even distribution of heads and tails will develop, assuming an
evenly balanced coin.

If not enough data has been utilized to determine the coefficients of the polyno-
mial equation, it is said that the model is underconstrained. In this case, there may be
many combinations of variables that define the model, some of which may be accurate,
and some of which are grossly inaccurate.

In practice, this should not present a problem to traders, since generally a large
amount of data is available, and they should use all that is available. It may, however,
become a problem if traders try to develop their model on a recently issued stock or a
new commodity contract. ,

The amount of data used should also cover enough time to be representative of
the market we are trying to model. For example, if the data used does not encompass
a number of the short-term or seasonal cycles, or business cycles, it cannot be ex-
pected to handle unseen data.

System complexity and data adequacy must be kept in mind when developing
any trading system. In developing a system as an example, we will take these factors
into consideration at each step.

DEVELOPING A SIMPLE SYSTEM
BASED ON A PREMISE

We start to design a trading system based on our perceptions of the market. We have
shown that a straight line may create a usable model for the data. We have also shown
that a change of trend of the T-bond market can be used to signal a trading opportu-
nity in the S&P. If we transform the T-bond prices to mirror those reflected by the
trend of the S&P, we can use that to directly predict a change in S&P prices.

The transformation of a T-bond price to an equivalent S&P price is akin to
transforming degrees Centigrade to degrees Fahrenheit. The former scale goes from a
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freezing temperature of 0 degrees to a boiling temperature of 100 degrees. The latter
goes from a freezing temperature of 32 degrees to a boiling temperature of 212 de-
grees. The formula for this temperature transformation is

F=32+Cx9/5
where C is the temperature in degrees Centigrade, and F is the temperature in degrees
Fahrenheit.

In the system Intermarket One, shown in Figure 14.9, we first transform
T-bond prices to the equivalent S&P prices. This is done at each bar, so we are not

FIGURE 14.9 SYSTEM: INTERMARKET ONE.

Page 1

Type : System
Name : Intermarket One
Notes :

Last Update : 01/20/97 05:33pm
Printed on : 02/07/97 10:19am
Verified : YES

{Datal is S&P. Data2 is T-Bonds. This system mathematically transforms T-Bond prices to S&P prices. It generates a
trading signal when the Transformed T-Bond line crosses the S&P line. It is a simple system with no inputs, and is
shown for development purposes. }

Var: Y(0), b(0), begSP(0), begTR(0), g(0), j(0), m(0), n(0);

If CurrentBar = 1 then begin
begSP = Close of Datal;
begTR = Close of Data2;

End,

If CurrentBar > 1 then begin

m = AbsValue(Close of Datal - begSP),

n = AbsValue(Close of Data2 - begTR);

If n<>0 thenb=m /n;

g=b* begTR;

j=begSP - g.

Y =j+b * Close[1] of Data2; {This is the transformed T-Bond line. }
End;

If Y crosses above Close of Datal
then Buy {the S&P} on Open,

If Y crosses below Close of Datal
then Sell {the S&P }on Open;,

Source: Printed using TradeStation PowerEditor by Omega Research Version 4.02.15-Jul < 09 1996.
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relying on unknown information. Then, we utilize a crossover of the transformed T-
bond line over the S&P line to signal a buy or a sell.

The results, at first glance, are poor. As shown in Figure 14.10, net profit is
$155,075. Although 52 percent of the trades are profitable, the system developed a
maximum intraday drawdown of $65,450.

The poor performance stems in part from the fact that Intermarket One is too
simple a system. Stated another way, the formula for the indicator is a very crude in-
terpretation of the data series. More complexity is required to better fit the data.

Moreover, the system generates a large number of trades, and transaction costs
weigh heavily on the results. Improvement can be obtained by adding a filter.

IMPROVING THE SYSTEM WITH A
MEANINGFUL FILTER, OR SETUP

Most simple systems are improved by adding a filter to the system, to reduce the
number of trades and improve accuracy. This filter can be thought of as a setup, a con-
dition precedent to executing a trade. It would be analogous to the cocking of a gun
to get it ready, before you can pull the trigger to bring about the action.

Momentum is traditionally used in technical analysis as an oscillator, or over-
bought and oversold indicator. If momentum gets too high, prices have risen too fast,
and it is time to sell. If momentum gets too low, a reversal to the upside is indicated.

Momentum, which is the change in price over time, is calculated by subtracting
the price N bars ago from the current price, and plotting the point at the current point
in time. If momentum is positive, prices are increasing; if momentum is negative, prices

FIGURE 14.10 PERFORMANCE SUMMARY: INTERMARKET ONE.

Intermarket One S&P 500 Index - CME-Daily 04/21/82 - 12/19/96

Performance Summary: All Trades

Total net profit $ 155075.00 Open position P/L $ 14225.00
Gross profit $1376500.00 Gross loss $-1221425.00
Total # of trades 1776 Percent profitable 52%
Number winning trades 919 Number losing trades 857
Largest winning trade $ 16425.00 Largest losing trade $ -30725.00
Average winning trade $ 1497.82 Average losing trade $ -1425.23
Ratio avg win/avg loss 1.05 Avg trade(win & loss) $ 87.32
Max consec. winners 9 Max consec. losers 13
Avg # bars in winners 2 Avg # bars in losers 2
Max intraday drawdown $ —-65450.00

Profit factor 1.13 Max # contracts held 1
Account size required $ 65450.00 Return on account 237%

Source: Printed using TradeStation by Omega Research Version 4.02.15-Jul < 09 1996.
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are decreasing. Used in this way, we can construct a filter, such that we will only con-
sider buying the S&P if the momentum of T-bonds is positive, and selling the S&P if
the momentum of T-bonds is negative. System: Intermarket 2 is shown in Fig-
ure 14.11.

Intermarket Two adds momentum to Intermarket One. Lenl represents the
number of bars we go back for the momentum calculation. Figure 14.12 shows sys-
tem performance across numerous values of Len1l. For most values of Len1, there is a
significant improvement in performance results with the addition of the filter.

Note that for Lenl = 3, net profit is $306,350. However, for the values of Len1
immediately preceding and following, performance falls off drastically. Furthermore,
there is no stability in the drawdown figures. The system is not robust because neigh-
boring input values give poor results. A slight change in future market conditions
would result in a large decrease in system performance.

FIGURE 14.11 SYSTEM: INTERMARKET TWO.

Page 1

Type : System
Name : Intermarket Two
Notes

Last Update : 02/07/97 10:38am
Printed on : 02/07/97 10:40am
Verified : YES

{Datal is S&P. Data2 is T-Bonds. This system adds a momentum filter to Intermarket One. }

Var: Y(0), b(0), begSP(0), begTR(0), g(0), j(0), m(0), n(0);
Input: Lenl(3);

If CurrentBar = 1 then begin
begSP = Close of Datal;
begTR = Close of Data2;

End;

If CurrentBar > 1 then begin

m = AbsValue(Close of Datal - begSP);

n = AbsVaiue(Close of Data2 - begTR); -

If n<>0 thenb=m/n;

g=b* begTR,

j=begSP - g;
Y =j+b * Close[1] of Data2, {This is the transformed T-Bond line. }
End;

If Y crosses above Close of Datal and Momentum(Close, Lenl) of Data2 > 0
then Buy on Open,

If Y crosses below Close of Datal and Momentum(Close, Lenl) of Data2 <0
then Sell on Open,

Source: Printed using TradeStation PowerEditor by Omega Research Version 4.02.15-Jul < 09 1996.
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FIGURE 14.12 OPTIMIZATION: INTERMARKET TWO.

CHAPTER 14

Optimization: Intermarket Two
Optimize Lenl= 3 to 10. Subtract Commissions = $25, Slippage = $50

Lenl Net Profit PFact MaxDD ROA #Trds %Prft AvgTrd
3.00 306350.00 1.55 -65925.00 464.69 535 52 572.62
5.00 249700.00 1.48 -44200.00 564.93 419 53 595.94
6.00 233350.00 1.50 -56800.00 410.83 369 50 632.38
8.00 209850.00 149 -59975.00 349.90 299 50 701.84
7.00 202850.00 146 -55900.00 362.88 343 52 591.40
400 180300.00 132 -83650.00 215.54 467 51 386.08
9.00 137550.000 130 -85400.00 161.07 279 47 493.01

Source: Printed using TradeStation by Omega Research Version 4.02.15-Jul < 09 1996.

ADDING ANOTHER FILTER TO IMPROVE THE SYSTEM

In system Intermarket Three, shown in Figure 14.13, we add another momentum fil-
ter to Intermarket Two. We will buy the S&P only if T-bond momentum is positive,
while the S&P momentum is negative. This creates a situation whereby the T-bond
momentum actually leads a change in the S&P. We look for a divergence in the mo-
mentum indicators and trade in the direction of T-bonds.

By adding a second input, we are making the system more complex. However, it
is still a relatively simple system. If we optimize the two input values, we can see if per-
formance holds up over wide ranges of inputs.

Figure 14.14 is an optimization table, sorted by net profit, showing all combi-
nations of input values between 2 and 10. It is seen that all combinations are prof-
itable, and a great many are very profitable.

We need to stop at this point to make sure we are heading toward a robust sys-
tern, and to decide what input values we would consider using. We can then consider
adding an artificial stop, such as a money management stop or a trailing stop.

BUILDING A ROBUST SYSTEM

A robust system is one that will stand up over time. It is designed based on data col-
lected in the past, and expected to continue to generate profits into the future. Since
the future will not be exactly like the past, a system’s robustness is a measure of how
different the future can be from the past and still yield good results.
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FIGURE 14.13 SYSTEM: INTERMARKET THREE.

Page 1

Type : System

Name : Intermarket Three

Notes : Uses two momentum indicators.

Last Update : 02/07/97 11:12am
Printed on : 02/07/97 11:13am
Verified : YES

{Datal is S&P. Data2 is T-Bonds. This system mathematically transforms T-Bond prices to S&P prices. It generates a
trading signal when the Transformed T-Bond line crosses the S&P line, but only when the momentum of T-Bonds is
positive while the momentum of S&P is negative.. It is a simple system with two inputs, and is shown for development

purposes. }

Var: Y(0), b(0), begSP(0), begTR(0), g(0), j(0), m(0), n(0);
Input: Lenl(3), Len2(10);

If CurrentBar = 1 then begin
begSP = Close of Datal,
begTR = Close of Data2;

End;

If CurrentBar > 1 then begin

m = AbsValue(Close of Datal - begSP),

n = AbsValue(Close of Data2 - begTR),

If n<>0 then b =m /n;

g=b* begTR,

j=begSP - g,

Y =j+b * Close[1] of Data2; {This is the transformed T-Bond line. }
End,

If Y crosses above Close of Datal and Momentum(Close, Len1) of Data2 > 0
and Momentum(Close, Len2) of Datal <0 {This is the additional filter}
then Buy {the S&P} on Open,

IfY crosses below Close of Datal and Momentum(Close, Len1) of Data2 <0
and Momentum(Close, Len2) of Datal >0 {This is the additional filter}
then Sell {the S&P}on Open,

Source: Printed using TradeStation PowerEditor by Omega Research Version 4.02.15-Jul < 09 1996.

In building a trading model, we must first strive to design our system in a way
that is likely to be robust. This involves principles previously discussed, such as mini-
mizing system complexity and assuring data adequacy.

However, all the factors that lead to robustness cannot be specifically verbalized
or quantified. A necessary part of system development is to test each system for ro-
bustness. This can be done by carefully and exhaustively evaluating the performance
that each system achieves through backtesting, before beginning to trade it.
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FIGURE 14.14 OPTIMIZATION: INTERMARKET THREE.

CHAPTER 14

Optimization: Intermarket Three
Optimize Lenl = 2 to 10, Len2 = 2 to 10. Subtract Commissions=$25, Slippage=$50

Lenl
3.00
3.00
3.00
3.00
2.00
3.00
2.00
4.00
2.00
2.00
5.00
3.00
5.00
2.00
3.00
5.00
4.00
4.00
7.00
9.00
6.00
7.00
6.00
7.00
3.00
10.00
2.00
4.00
8.00
10.00
9.00
2.00
7.00
7.00
5.00
9.00
2.00
10.00
8.00
9.00

Len2 Net Profit

9.00 404025.00
10.00 392025.00
800 367150.00
3.00 320975.00
500 315750.00
7.00 312650.00
6.00 297650.00
10.00 295700.00
9.00 294400.00
8.00 285150.00
9.00 283025.00
6.00 281900.00
10.00 273700.00
7.00 261550.00
4.00 261175.00
7.00 258850.00
9.00 257925.00
7.00 249200.00
3.00 247100.00
8.00 246750.00
2.00 245150.00
4.00 244925.00
8.00 244250.00
2.00 241650.00
5.00 241225.00
8.00 239550.00
4.00 238650.00
8.00 234350.00
3.00 234100.00
9.00 232625.00
3.00 232600.00
3.00 232300.00
7.00 230550.00
8.00 228900.00
8.00 228250.00
9.00 224625.00
200 217300.00
10.00 217200.00
9.00 216675.00
10.00 210100.00

PFact
2.79
2.57
2.52
2.36
2.11
2.16
2.08
2.13
2.13
2.07
2.28
2.06
2.04
1.94
1.91
2.11
1.99
1.92
1.83
2.40
1.84
1.89
2.10
1.83
1.92
2.33
1.76
1.86
1.77
2.27
1.90
1.78
2.05
2.08
1.83
2.29
1.76
2.24
2.04
2.15

MaxDD

-40050.00
-41500.00
-38350.00
-56925.00
-92425.00
-45325.00
-72925.00
-35500.00
-88625.00
-78275.00
-43250.00
-53875.00
-56350.00
<81625.00
-57400.00
-55425.00
-43500.00
-67200.00
-75625.00
-45950.00
-53750.00
-65125.00
-62675.00
-32700.00
-51550.00
-44900.00
-66500.00
-61300.00
-90825.00
-39150.00
-81450.00
-70900.00
-44800.00
-62625.00
-49525.00
-45950.00
-68600.00
-38575.00
-35425.00
-50825.00

ROA

1008.8
944.64
957.37
563.86
341.63
689.80
408.16
832.96
332.19
364.29
654.39
523.25
485.71
32043
455.01
467.03
592.93
370.83
326.74
537.00
456.09
376.08
389.71
738.99
467.94
533.52
358.87
382.30
2517.75
594.19
285.57
327.64
514.62
365.51
460.88
488.85
316.76
563.06
611.64
413.38

#Trds %Prft AvgTrd

190
194
175
176
180
187
178
181
178
170
170
191
167
172
188
157
186
179
187
104
189
162
137
189
180
108
176
169
181
110
147
178
125
127
155
108
175
99
130
105

71
69
71
67
64
67
66
64
67
69
66
69
66
68
62
66
66
69
63
74
61
65
64
59
65
69
64
68
62
66
56
65
70
73
66
71
65
68
65
64

2126.45
2020.75
2098.00
1823.72
1754.17
1671.93
167219
1633.70
1653.93
1677.35
1664 .85
147592
1638.92
1520.64
1389.23
1648.73
1386.69
1392.18
1321.39
2372.60
1297.09
1511.88
1782.85
1278.57
1340.14
2218.06
1355.97
1386.69
1293.37
2114.77
1582.31
1305.06
1844.40
1802.36
1472.58
2079.86
1241.71
2193.94
1666.73
2000.95
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FIGURE 14.14 OPTIMIiZATION: INTERMARKET THREE CONT’D.
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Lenl
7.00
6.00
3.00
8.00
4.00
2.00
7.00
6.00
6.00
9.00
8.00
9.00
4.00
5.00
9.00
10.00
5.00
7.00
8.00
4.00
5.00
8.00
6.00
8.00
7.00
4.00
6.00
5.00
9.00
5.00
8.00
6.00
10.00
6.00
10.00
8.00
10.00
4.00
10.00

Len2
9.00
3.00
2.00
8.00
6.00
10.00
6.00
9.00
4.00
7.00
4.00
2.00
3.00
6.00
4.00
7.00
2.00
10.00
10.00
4.00
4.00
7.00
10.00
2.00
5.00
5.00
7.00
3.00
6.00
5.00
6.00
6.00
2.00
5.00
4.00
5.00
3.00
2.00
6.00

Net Profit

208975.00
208400.00
207850.00
205000.00
203800.00
203200.00
202400.00
201525.00
199875.00
199275.00
198625.00
191900.00
190825.00
190800.00
190375.00
189050.00
187850.00
186650.00
186500.00
184675.00
184475.00
181500.00
174250.00
174100.00
170000.00
164650.00
160800.00
154250.00
152425.00
149600.00
149500.00
138650.00
137100.00

130800.00

130475.00
116450.00
111450.00
104250.00
98400.00

PFact
1.95
1.64
1.61
2.04
1.76
1.67
1.85
1.85
1.64
1.97
1.67
1.64
1.67
1.71
1.75
191
1.55
1.75
1.82
1.61
1.57
1.79
1.66
1.55
1.63
1.60
1.63
1.46
1.64
1.58
1.62
1.49
1.44
1.44
1.44
1.41
1.33
1.28
1.39

MaxDD

~51275.00

-90450.00
-73150.00
-51225.00
-72725.00
-88625.00
-59200.00
-43250.00
-87250.00
-56925.00
-66625.00
-55900.00
-56450.00
-100350.00
-63650.00
-51500.00
-88650.00
-60475.00
<52175.00
-88625.00
-83025.00
-52575.00
-69675.00
-57425.00
-89000.00
-89725.00
-73975.00
-92350.00
-48975.00
-87400.00
-43375.00
-81350.00
-56625.00
-86850.00
-79050.00
-99450.00
-108825.00
-69150.00
-39625.00

ROA

407.56
230.40
284.14
400.20
280.23
229.28
341.89
465.95
229.08
350.07
298.12
343.29
338.04
190.13
299.10
367.09
211.90
308.64
357.45
208.38
222.19
34522
250.09
303.18
191.01
183.51
217.37
167.03
311.23
171.17
344.67
170.44
242.12
150.60
165.05
117.09
102.41
150.76
248.33

#Trds %Prft AvgTrd

140
179
199
108
168
178
129
146
162
104
151
163
176
147
125
112
215
137
127
166
170
120
145
17
141
164
129
189
110
141
118
133
153
139
127
126
151
201
104

Soutce: Printed using TradeStation by Omega Research Version 4.02.15-July 09 1996.

70
60
62
64
67
65
68
67
65
64
58
54
60
69
58
65
60
66
63
59
63
63
61
56
65
63
61
59
60
62
64
63
53
63
55
61
52
59
53

1492.68
1164.25
1044.47
1898.15
1213.10
1141.57
1568.99
1380.31
1233.80
1916.11
1315.40
117730
1084.23
1297.96
1523.00
1687.95
873.72

1362.41
1468.50
1112.50
1085.15
1512.50
1201.72
1018.13
1205.67
1003.96
1246.51
816.14

1385.68
1060.99
1266.95
1042.48
896.08

941.01

1027.36
924.21

738.08

518.66

946.15
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For a system to be robust, there must be broad ranges of variables that yield sim-
ilarly profitable results. When a system is optimized, and the inputs chosen for the
system to be traded, the results for neighboring combinations of variables should not
be drastically dissimilar.

For a simple system, with two inputs, three-dimensional graphing gives a visual
interpretation of system profitability. The system contour itself should have few deep
valleys. The input combination should be surrounded by other combinations that
also yield good results. The drop-off from there should be mild. Figure 14.15 shows
the three-dimensional graph for the net profit of Intermarket Three. We see that there

are many values around the combination of Lenl = 3 and Len2 =9 that yield stable
results.

FIGURE 14.15 THREE-DIMENSIONAL GRAPH: INTERMARKET THREE—NET PROFIT.

intermarket Three Net Profit

$ Profit

I 400000-450000
350000-400000
W 300000-350000
8 250000-300000
W 200000-250000
150000-200000
0 100000-150000
W 50000-100000
8 0-50000
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A similar three-dimensional graph, showing the drawdown resulting from the
combinations of input values for Intermarket Three, is seen in Figure 14.16. This also
shows low drawdown for the area Lenl = 3 and Len2 =9.

The best trading systems are those that generate entry and exit signals based on
market activity, rather than pure money management techniques. However, the per-
formance of many systems, especially with respect to drawdown, is often improved by
adding simple stops. If nothing else, the system becomes easier to trade because of the
reduced drawdown and the psychological benefit of limiting losses.

FIGURE 14.16 THREE-DIMENSIONAL GRAPH: INTERMARKET THREE—DRAWDOWN.

intermarket Three $ Drawdown

10

$ Drawdown

8-20000-0
W -40000--20000
-60000--40000
[1-80000--60000
-100000--80000
|B-1 20000--100000

Len2

Source: Microsoft Excel. Permission received.
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ADDING STOPS

To make Intermarket Three a more usable trading system, we should try to reduce

drawdown. We can do this by experimenting with various stops, including profit tar-

gets, breakeven stops, money management stops, and trailing stops. For this example,

we will use a trailing stop, to try to keep drawdown low while locking in profits from

trades that are going well.

Figure 14.17 is an optimization table for every trailing stop from $2,000 to
$20,000 at intervals of $1,000. All the lower trailing stops, those under $4,000, keep
drawdown under $28,000. Excessive drawdown is the major factor that scares traders
into abandoning a trading system. For that reason, many traders would have peace of
mind in trading a system such as this with a small stop. However, the smaller stops
greatly affect system performance figures.

The larger trailing stops, say from $15,000 up, maintain system performance,
but at the expense of drawdown. The larger stops affect only a few trades over time,
and results stay consistent, no matter what stop is used. Trading with such a large stop
may provide some protection in the event of a market catastrophe, and for many peo-
ple, it adds a measure of psychological security.

Thus, the addition of yet another optimized input, the trailing stop, increases
complexity, but still does not greatly deteriorate the system. The decision whether to

FIGURE 14.17 OPTIMIZATION: INTERMARKET THREE.

Optimization: Intermarket Three
Lenl = 3 Len2 = 9. Optimize Trailing Stop $2,000 - $20,000. Subtract Commissions=$25, Slippage=$50

$Tr Stop Net Profit PFactor Max DDown ROA  #Tra %Prof AvgTr

17000.00 408675.00 285  -37600.00 1086.90 195 71 2095.77
18000.00 406000.00 280 -37600.00 1079.79 195 71 2082.05
20000.00 400450.00 273 -37600.00 1065.03 194 71 2064.18
19000.00 400000.00 2.74 -37600.00 1063.83 195 71 2051.28
16000.00 393000.00 2.59  -40500.00 97037 199 70 1974.87
15000.00 384375.00 243 -42500.00 904.41 203 70 1893.47
9000.00 369075.00 2.16 -34550.00 1068.23 229 66 1611.68
7000.00 364300.00 2.04 -42850.00 850.18 252 62 1445.63
14000.00 360425.00 2.23 -40500.00 889.94 205 69 1758.17
8000.00 350525.00 2.03 -40400.00 867.64 241 65 1454.46
10000.00 350275.00 2.08 ~34850.00 1005.09 222 65 1577.82
6000.00 346575.00 1.97 -40350.00 858.92 266 59 1302.91
11000.00 337550.00 2.04 -36550.00 923.53 218 67 1548.39
13000.00 330525.00 208  -39625.00 834.13 210 68 1573.93
12000.00 327050.00 2.03 -37875.00 863.50 214 67 1528.27
5000.00 276000.00 1.73 -32775.00 842.11 291 56 948.45

4000.00 272950.00 1.79 ~27825.00 980.95 316 55 863.77

3000.00 236775.00 1.76 -26975.00 877.76 347 50 682.35

2000.00 202350.00 1.79 -26950.00 750.83 381 44 531.10

Source: Printed using TradeStation by Omega Research Version 4.02.15-July 09 1996.
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utilize a stop, and, if so, what type and at what value, is 2 personal one. In this exam-
ple, the trade-offs can be easily seen. The choice depends on the trader’s evaluation of
the factors of maximizing profitability and minimizing risk.

EVALUATING THE SYSTEM

For the purpose of further analysis, we will choose the values of 3 and 9 for Lenl and
Len2 respectively, and $17,000 as the trailing stop. We will deduct $75 per trade for
commissions and slippage. For the evaluation, and the graphs that follow, we will use
Performance Summary Plus (PSP), by RINA Systems, Inc. The results are shown in
Figure 14.18.

The performance factors of net profit and percent profitable allow for a ready
comparison of systems. In this case, profit statistics of $408,675, with 70.77 percent
profitable trades, are favorable. However, the ratio of the average win divided by aver-
age loss is only 1.18, which is low.

The profit factor, which is the gross profit divided by the gross loss, shows how
much money was made for every dollar lost. A good system has a profit factor of 3 or
more. Our example, with a profit factor of 2.85, approaches that figure.

Return on maximum drawdown, otherwise known as return on account, is cal-
culated as the net profit divided by maximum drawdown. A good system has this
number at 150 percent per year. Since our test was for 14.6 years, the 2,153.67 per-
cent return on account averages about 148 percent per year, which is not bad.

The average trade is calculated as the net profit divided by the number of trades.
With the stop we have chosen, the average trade is an excellent $2,095.77.

To get a better idea of how this system performs, it is necessary to look at how
its trades deviate from the average. This can be seen in a graph of the total trades, as
shown in Figure 14.19.

It stands to reason that the closer the trades are to this profitable average, the
more consistent and better the system. If we add and subtract one standard deviation
from the average trade, we are able to see the range within which 64 percent of the
trades reside. Here, the range is from $8,462.95 to —$4,271.42.

The coefficient of variation is calculated by expressing one standard deviation as a
percentage of the average trade. The smaller the percentage, the more stable and consis-
tent is the system. Our example system showed a coefficient of variation of 303.81 per-
cent. This is quite high as a good system would have this figure at 200 percent or less.

A good analysis of a system focuses on drawdown. The maximum drawdown is
the largest intraday drawdown experienced by the system. The $37,600 drawdown of
this system is somewhat high, even for a contract such as the S&P, which has a value
in excess of $350,000.

The maximum drawdown does not tell us the whole picture about drawdown,
since it may have only occurred once in the many years of history. The average draw-
down is a very important figure. This is the average maximum loss potential of all
trades. It gives you an idea of what can normally be expected during trading. Here,
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FIGURE 14.18 PSP PERFORMANCE SUMMARY: INTERMARKET THREE.

Intermarket Three S&P 500 Index - CME-Daily 04/21/82 - 12/19/96

System Analysis
Net Profit

Gross Profit

Gross Loss

Percent profitable
Ratio avg. win/loss

Return on Max. Drawdown

$408,675.00
$629,975.00
($221,300.00)

70.77%
1.18

2153.67%

Total Trade Analysis

Number of total trades
Average trade
1 Std. Deviation (STDEV)

Drawdown

Maximum Drawdown
Average Drawdown

1 Std. Deviation (STDEV)

Reward/Risk Ratios
Largest Loss Ratio

Outlier Trades
Positive outliers
Negative outliers
Total outlier

195
$2,095.77
$6,367.19

($37,600.00)
($3,491.55)
$4,106.98

24.28

Total Trades
1
1
2

Profit/Loss
$47,025.00
($17,050.00)
$29,975.00

Copyright © 1996, RINA Systems, Inc.

Source: RINA Systems, Inc. Used by permission.

Open Position

Profit factor

Total stopped trades
Avg. trade £ 1 STDEV
Coefficient of variation

Avg. trade + 1 STDEV
Coefficient of variation

$5,225.22

2.85

7
$8,462.95 / ($4,271.42)
303.81%

$615.43 / ($7,598.53)
117.63%

Version 2.0



Developing a Trading System Using Intermarket Analysis

247

FIGURE 14.19 TOTAL TRADES: INTERMARKET THREE.

Total Trades
Intermarket Three S&P 500 Index - CME-Daily 04/21/82 - 12/19/96
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Source: RINA Systems Performance Summary Plus. Permission received.

the average drawdown was $3,491.55. Since this is a system based on end-of-day
prices, with a very big stop, this figure is not too bad.

The rewards to be expected by a system must always be considered as they relate
to the risks incurred. The return on account, discussed earlier, relates average profit to
maximum drawdown. Another measure of reward/risk is the largest loss ratio, which
is calculated by dividing the net profit by the largest losing trade. Here, the ratio is
24.28, which is quite good.

A consideration of outliers points to how much of the system performance
comes from a few isolated trades. If a large percentage of the system profits or losses
come from these outliers, the system cannot be expected to perform well in the future,
since these rare occurrences cannot be counted on. Because of this, some traders pre-
fer to ignore the one or two extreme wins and losses in comparing systems.

For a system to remain robust, it must yield consistent performance results over
time. The profits for each year should be similar to those of other years. A review of
the annual trading results is shown in Figure 14.20. It is seen that there were just two
losing years, only one of which was a significant loss. Furthermore, the system has
continued to perform well in recent years.
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FIGURE 14.20 ANNUAL TRADING SUMMARY: INTERMARKET THREE.

Annual
Annual Trading Summary
Annual Analysis (Mark-To-Market):
Period Net Profit Profit Factor # Trades % Profitable
YTD $50,277.13 2.81 13 69.23%
12month  $55,875.00 3.60 12 75.00%
95 $29,701.27 2.39 14 64.29%
94 $9,600.45 1.563 13 53.85%
93 $34,626.33 9.45 14 78.57%
92 $15,875.64 212 12 66.67%
91 $51,627.09 3.23 19 78.95%
90 $30,301.19 2.91 9 88.89%
89 ($3,525.06) 0.87 16 56.25%
88 $20,750.84 2.77 15 73.33%
87 $84,678.41 7.50 13 69.23%
86 $37,226.56 3.59 17 76.47%
85 ($18,725.69) 0.27 10 40.00%
84 $14,250.66 5.07 16 68.75%
83 $26,401.00 5.96 17 82.35%
82 $40,251.69 269.35 11 90.91%

Source: RINA Systems, Inc. Used by permission.

Another evaluation is the rolling period analysis, shown in Figure 14.21. This
allows one to evaluate results from any time in the past to the present. It shows the
ability of a system to remain consistently profitable no matter when in the time series
the trader may have started to trade. It smooths out measures of profitability, such as
profit factor and percent profitable.

The equity curve, calculated by showing cumulative equity, allows for a ready
graphical analysis of overall performance. The trader looks for a steady upward-
sloping line, with a minimum number of valleys. As seen in Figure 14.22, this sys-
tem performs well.

It is worthwhile to consider the time between peaks on the equity curve. During
trending periods, there probably will be large distances between peaks. During peri-
ods when the market is choppy, new peaks should be hit more frequently.
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FIGURE 14.21 ROLLING PERIOD ANALYSIS: INTERMARKET THREE.

Annual

Annual Rolling Period Analysis (Mark-To-Market):
Period Net Profit % Gain Profit Factor # Trades % Profitable

96 $50,277.13 12.78% 2.81 13 69.23%
95-96 $79,978.39 22.25% 263 27 66.67%
94-96 $89,578.84 25.90% 233 40 62.50%
93-96 $124,205.20 38.28% 274 54 66.67%
92-96 $140,080.80 50.10% 2.64 66 66.67%
91-96 $191,707.90 77.66% 2.76 85 69.41%
80-96 $222,009.10 102.25% 2.78 94 71.28%
89-96 $218,484.00 96.04% 2.45 110 69.09%
88-96 $239,23490 117.30% 247 125 69.60%
87-96 $323,913.30 266.05% 2.85 138 69.57%
86-96 $361,139.80 430.44% 2.90 155 70.32%
85-86 $342,414.20 333.49% 2.59 165 68.49%
84-96 $356,664.80 400.07% 2.63 181 68.51%
83-96 $383,065.80 617.85% 2.7 198 69.70%
82-96 $423,317.50 1693.27% 2.88 209 70.81%

Source: RINA Systems, Inc. Used by permission.

PSP allows for the consideration of many more important factors of system per-
formance. Although time consuming, it is beneficial to look at each system from as
many aspects as possible to determine whether the rewards of implementing the sys-
tem into a trading plan is worth the risk involved.

WHERE DO WE GO FROM HERE?

The system we have analyzed is an oversimplified system, shown for demonstration
purposes. With not too much effort, much better systems can be devised, with better
results.

We showed that additional filters, rationally chosen based on sound principles,
improved the system. Can we keep adding filters? With each succeeding addition, we
were generally able to improve most measures of performance. We have an infinite
number of filters we can try, ranging from other moving averages to other oscillators,
to volatility breakout triggers. However, without the addition of a new concept, we
may have come close to the maximum benefits that can be derived.
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FIGURE 14.22 EQUITY CURVE: INTERMARKET THREE.

Intermarket Three S&P 500 Index - CME-Daily 04/21/82 - 12/19/96
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One reason is that many technical analysis indicators merely explain the same
thing in different ways. Therefore, we are adding indicators that are so highly corre-
lated with each other that they duplicate each other. Furthermore, additional filters
may start to be contradictory to the existing filters. This would lead to fewer trades,
but worse results.

This system averages about one trade per month. If more filters cut the number
of trades down substantially, some practical problems may result. The most obvious
one is that the historical data may not yield sufficient trades for the system’s perfor-
mance to be statistically valid.

In addition, we may be aiming toward the ultimate example of curve fitting. We
can see that the S&P has gone up for the entire history at a relatively constant slope.
Once we know this, a system that trades very little will be expected to do very well in
backtesting, but may not hold up under different conditions.

In this example, we chose a very simple linear model of the data. Future efforts,
designed toward improving upon these results, or toward investigating other inter-
market relationships, can use a somewhat more complex approach. The tools of linear
regression or multiple regression can be effectively used. The data can be better pre-
processed by using, for example, ratios, logarithms, weighted or exponential averages,
or myriad other approaches.
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CONCLUSION

We have shown by example the development of a simple system utilizing intermarket
analysis. The concepts presented can easily be adapted to help traders develop trading
systems that will improve their probability of success.
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CHAPTER 15

Complex Indicators: Nonlinear
Pricing and Reflexivity

CHRISTOPHER THOMAS MAY

The purpose of this chapter is to give potential investors an overview of
the need for using nonlinear pricing technology. In the financial market,
especially, we see how well the components of this technology work in
concert. Nonlinear pricing affects asset allocation, stock selection, option
pricing, and risk management.

BACKGROUND

Some of the best minds, both academician and practitioner, are heralding a funda-
mental change in economic thinking. The practical implications are far reaching and
raise two important questions: How can we quickly improve our understanding of
market behavior? How have we been misled in decades past? We will begin with the
latter question.

A common approach to market analysis is to assume that large price changes are
usually traceable to well-determined causes that should be eliminated before attempt-
ing a stochastic model of the remainder. Such preliminary censorship brings any dis-
tribution of price changes closer to resembling the popular and better understood
Gaussian curve. The distinction between the causal and random areas is sharp in the
normal (Gaussian) case and very diffuse in the stable (Paretian) case. The difference
between these two distributions may allow for arbitrage opportunities as it changes a
fundamental assumption in financial theory. More on that later (see Figure 15.1).

The very practice of fitting linear (e.g., regression) models, particularly those in-
volving trended variables, acted to filter out low-frequency variance and outliers,
thereby making real distributions appear “normal.” But they are not normal at all.
The appearance is just an artifact of a shotgun wedding of deterministic theory with
“random shocks.” Although the motivation is to have this filtered data fit current lin-
ear theory, it is not a scientific approach.

Why does this motivation for linear models exist? John Holland, father of the
genetic algorithm said, “It is little known outside the world of mathematics that most

252
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FIGURE 15.1 A NORMAL DISTRIBUTION CURVE OF PRICE CHANGES
AND A STABLE DISTRIBUTION CURVE. THE HORIZONTAL AXIS REPRESENTS
HE SPREAD OF POSSIBLE FUTURE PRICES OF AN UNDERLYING SECURITY,

WITH THE CENTER OF THE CURVE REPRESENTING TODAY’S PRICE.
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of our mathematical tools, from simple arithmetic through differential calculus to al-

gebraic topology, rely on the assumption of linearity.” In short, we don’t have a suffi-

cient set of well-understood tools for nonlinear analysis. Fortunately, this is changing.
In 1995, famed investor George Soros wrote:

There has been a recent development in science, variously called the science of
complexity, evolutionary systems theory, or chaos theory. To understand historical
processes, this approach is much more useful than the traditional approach, which
is analytical. Unfortunately, our view of the world has been shaped by analytical
science to a greater extent than is good for us. Economics seeks to be an analytical
science. But all historical processes, including financial markets, are complex and
cannot be understood on the basis of analytical science. We need a whole new ap-
proach and my theory of reflexivity is just the first step in this direction.'

The very existence of changing interest rates, business and political cycles runs
contrary to standard financial theory. These cycles mathematically imply that the dy-
namics of the market are changing with time, and thus exhibit nonlinear behavior.

Murray Gell-Mann, Nobel laureate in physics, adds:

Some dogmatic neoclassical economists had kept claiming that fluctuations
around so-called fundamentals in financial markets amounted to a random walk,
and they produced some evidence to support their assertion. But in the last few
years, it has been shown—I believe quite convincingly—that, in fact, various
markets show fluctuations that are not entirely random. They are pseudo-random

and that pseudo-randomness can be exploited.?
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How can this new understanding be exploited? Here’s an example from personal
experience.

Years ago, I was a derivative arbitrageur hedging Japanese warrants against their
underlying equities at Baring Securities in Tokyo. A warrant is a long dated call option
on an equity. The call option and its equity are equivalent, though not identical. Their
relationship is intuitive; if the price of an equity rises, then one would correctly expect
the call option to increase as well and vice versa. The relationship between the two in-
struments is measured statistically using the popular Black-Scholes option pricing
model.

We encountered a problem though. Warrants typically have a three- to five-year
life and the Black-Scholes model becomes very inaccurate after about 90 days. In the
simplest terms, if reality and current theory are not congruent, then an arbitrage op-
portunity exists. Implementing new techniques that more accurately depicted reality
led to an arbitrage between the pattern nonlinear pricing can detect and the market,
which is less informed. The next question is, can the arbitrage be systematically and
profitably exploited? I believe the answer is yes.

Wall Street’s View

The language of mathematics may be arbitrarily divided into two camps: the
linear or the additive and the nonlinear or the nonadditive. Historically, linear math-
ematics is the type with which we are most familiar.

For example, if a candy bar costs one dollar, a linear or additive relationship
means that three candy bars costs three dollars. Another example of linear addition is
2+ 2= 4. Linear relationships are not time dependent: 2 + 2 = 4 will remain true to-
morrow as well as today and yesterday. Deterministic systems, where the relationships
in time are fixed, are linear. Car washes and soda vending machines are good exam-
ples: money in and 5 seconds later soda out, ad infinitum. It is easy to understand this
simple deterministic or linear relationship, which has been the dominant paradigm
for scientific interpretation of phenomena in the West.

The linear view persisted probably because of practical necessity, since technol-
ogy was not advanced enough to detect modeling errors. Basic laws of physics were
simple, widely accepted, and did not allow for the small changes—the nonlinearities—
and without the technology to measure them practically, the linear or deterministic
viewpoint became dominant.

Like their predecessors, economists borrowed from existing lines of linear
thought. Even though the theories may not always have been accurate in the eyes of the
practitioner, they fit together neatly in terms of linear math. Probability theory and the
partial differential equations of equilibrium physics are the root of classical economics.

When applying classical economic theory and the portfolio theory of the 1970s,
we need to make assumptions about the future behavior of asset prices and how the re-
turns of assets are distributed. In keeping with the linear mind-set, theoreticians as-
sumed that the movement in time of any traded asset was random and that its returns
were normally (Gaussian) distributed. While this is still the prevailing view, it is wrong.
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Why? Trend and momentum are two concepts in technical analysis that are
most common to Wall Street. They have their basis in linear math (e.g., 2+2=4,
where the relationship is not time dependent). Unlike momentum, persistence is the
tendency of a time series to continue its current direction (up or down) and antipersis-
tence is the tendency of a time series to reverse itself rather than to continue its cur-
rent direction. Momentum cannot characterize time series that are antipersistent.
Persistence is also 7o# trend. Trend is a perspective in the present that looks back in
time. Persistence is a perspective in the present that looks forward in time to give a
likelihood of future price movements. '

The problem with the prevailing view is that the time series of financial markets
are complex affairs that do not lend themselves to simple interpretations of trend and
momentum. Nor are they random most of the time. Most of the time, traded asset
prices persist or antipersist. That is, they have the tendency to follow their current
path or reverse themselves. Therefore, stock price movements are dependent, in part,
on past action and time. The goal, then, is to model this dependency using nonlinear
techniques.

NONLINEARITY
Modeling Phenomena

In terms of modeling phenomena, one may visualize three basic states of the
world: predictable, unpredictable, and partially predictable. Table 15.1 summarizes
some nomenclature and concepts in terms of those three states. Various terms in the
table will be explained throughout this chapter.

The bulk of Western thinking on economics, science, and mathematics is linear
and is depicted in the center column and the columns at either extreme. But the
reader’s reward will come from considering the columns in between.

Picture a lit cigar. For the first three inches or so above the ash, the smoke is
smooth or laminar. It then gets a little twisted and about three to five inches up it
bends into curlicues. Parallels exist between cigar smoke and dynamic system behav-
ior. Nonlinear mathematics better depicts dynamical systems or systems that change
with time. Orbits, behavior, and cigar smoke are dynamical systems. So are markets.
Mathematically, nonlinearity means that results are nonadditive. A small difference
today can become a bigger difference tomorrow. Results are time dependent.

The laminar flow of smoke approximates a lincar relationship—by looking at
the smoke particles, you can estimate where they will be a moment or two later.

The curlicues are turbulence. Mathematically, these flows are unpredictable.
Knowing the position of any given particle tells you nothing about where it may be
in the next instant. Unpredictable systems are out of control because no relationship
in time exists. A chaotic system is, in the long term, unpredictable.

Oddly enough, we define linearity by those conditions that are either com-
pletely random or perfectly correlated (either positively or negatively) in time. All
conditions not at either extreme are a special mixture of persistence or antipersistence
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TABLE 15.1 COMPARISONS OF PREDICTABLE, UNPREDICTABLE, AND
PARTIALLY PREDICTABLE PHENOMENA

Partially Partially
Predictability Predictable  Predictable Unpredictable Predictable Predictable
Comments Exactly the Completely Exactly as
opposite as random predicted
predicted
Mathematics Linear Nonlinear Linear Nonlinear Linear
Correlation -1 0 +1
Brownian Fractional Fractional
Motion H H<05 H= 05 H>05
Time series Antipersistent Independent Persistent
persistence
Equilibrium states None Partial Perfect
Finance New reality ~ Old assumption New reality
Behavior A 3-year-old Person with General public Robot
child Alzheimer’s
Cigar smoke Curlicues Twisted spiral Laminar
pattern
Orbits Multiple moons ~ Typical orbit  Earth’s moon
(3 body problem)

and randomness. They are nonlinear. By this definition, standard financial theory as-
sumes linearity because it assumes that asset prices follow a completely random walk,
referred to in the scientific literature as Brownian motion (Bm).

The twisted flow, as a simple physical model and as a nonlinear relationship, lies
between linearity and chaos and best depicts the reality of everyday markets. They are
in a kind of equilibrium that is dynamic and changing in time. Twisted flows are par-
tially predictable although predictability decreases the more it becomes disordered
over time.

Any order within a system bears redundancy or patterns that can be exploited.
Imagine a word partially represented by “B__ddh__.”> What's the full word? If you
guessed Buddha, you are correct. With % of the information you received 100 percent
of the message. Patterns in traded assets are no different. Yet, standard financial theory
assumes that no patterns exist (i.c., the movements in time are random). This is where
nonlinear pricing comes into play.
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Nonlinear Pricing

As a recognized leader in the field of nonlinearity, Kriya, Inc, has proffered the
following definition: Nonlinear pricing is any technological trading aid that acknowl-
edges the nonlinearities exhibited by markets to more accurately characterize patterns
exhibited by traded assets. Nonlinear pricing comprises new technologies such as chaos
theory, abductive logic, fuzzy logic, genetic algorithms, and neural nets to model the
new paradigm of evolution or adaptation. Soros’ theory of reflexivity is congruent with
nonlinear pricing.

Nonlinear pricing assumes the markets are adaptive and its goal is to quantify
the relationship in time between asset price movements, to gain some degree of pre-
dictability over probable future prices. Nonlinear pricing has been used successfully
since July 1994.

The opportunity to profit is the arbitrage between the pattern depicted by non-
linear pricing and the market’s inability to detect the pattern just as accurately. More-
over, this opportunity is unlikely to be arbitraged away because of the number of
variables involved, the varying investment horizons, the technology gap, and the fact
that the dissemination of Black-Scholes built the derivatives industry on a foundation
of linear assumptions.

For a comparison, consider that Wall Street typically makes investment deci-
sions, especially on equities, in one or a combination of three ways: fundamental
analysis, technical analysis, and via the “whisper circuit.” In a fundamental valuation,
consistent earnings are a plus and in classical analysis, its effect on price is heuristically
or subjectively interpreted. In contrast, nonlinear pricing actually quantifies this con-
cept, modeling the dynamics of how those fundamentals interact in time and their ef-
fect on price.

Measurements

When adopting the nonlinear paradigm, new measurable aspects of time series
become available. Some of the more popular concepts are presented in this section.

Persistence and the Hurst Exponent

The basic process is to identify when an equity’s price has persistence (the
“what”). Then attribute a business reason (the “why”) to that behavior. For example,
strong price persistence may be reliably detected during strong earnings. Invest when
the “what” and “why” agree. Monitor the position and remove when they do not
agree. Looking at factors that affect price instead of at price itself makes for more so-
phisticated relationships.

Cutland et al. found? that, statistically, random walks occur only part of the time
and there is a relationship between variables in time and that relationship changes over
time. Peters? identified the relationship in time using the Hurst exponent H.
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The Hurst coefficient, H, is a scaling factor in time. If we were to view a time-
series at a faster than normal rate, in hypertime, like using fast-forward on our VCR,
H would be an acceleration factor. H tells us something about the function’s behavior.
Using H is like putting time in fast-forward to discern something about the stock’s fu-
ture tendencies. Mathematically, it looks like the following formula where the equal-
ity sign means “equal in distribution,” and not “equal point for point along the time
series”:

X(t) = llaHx X{(az)

where
X{(t) is a function in time,
YaH is the scaling factor,
X{az) is the process X(z) speeded up by a factor of «

When a time series is a Bm, H=0.5. When H is greater or less than 0.5, the
time series is persistent or antipersistent, respectively. If a time series’ H = 0.7, then it
may be said that the time series has a greater probability of continuing its current di-
rection and a lesser probability of reversing itself. The converse is true for H < 0.5 (an
antipersistent time series). Rescaled range is one way to measure the Hurst coefficient.’

One of the underlying premises of the portfolio theory of the 1970s is that the
movements in time of all traded assets are random 100 percent of the time. In con-
trast, our research shows that U.S. equities are random only about 10 percent of the
time at transient points. In other words, classical theory is inaccurate about 90 per-
cent of the time in its assumption that a financial time series is Bm.

For example, in Figure 15.2, begin at the left-hand side of the graph with the
line intersecting H = 0.8. This line measures the Hurst coefficient for the US equity
Conseco (NYSE: CNC). If standard financial theory accurately depicted reality, the
line intersecting the left-hand side of the graph at 0.8 would have been a constant 0.5.
But as we see, from 12 April to 1 October, most of the time the stock price was either
persistent or antipersistent—not random.

In simple terms, this graph crystallizes the disagreement between academics and
practitioners about the assumption of randomness of stock prices. Practitioners
quickly learn that linearity is an inaccurate paradigm. Straight lines are not good fore-
casting tools, nor are completely random walks. Based on a continuum from random-
ness (i.e., no relationship in time) to predictability (i.e., perfect relationship in time)
many natural phenomena, as well as marker behavior, exist most of the time between
the two extremes.

Reflexivity
In many important respects, nonlinear pricing is a practical implementation of

Soros’ theory of reflexivity, which he first wrote about in 1987.¢ The theory of reflex-
ivity holds that equilibrium-—the assumed norm in classical economics—is but a
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FIGURE 15.2 HURST EXPONENT VERSUS TIME FOR CNC.
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Source: Bloomberg Financial Markets. Used by permission.

special case of the more common dis-equilibrium state in markets and of the more in-
frequent far-from-equilibrium state (e.g., crashes).

Reflexivity goes one step further, in describing the warp and woof of market ac-
tivity. It states that practitioners’ expectations can actually influence the markets
themselves. Because you and your competitors have the same information, you have
to anticipate. If several firms do large trades, their collective views and resultant action
will have a real but temporary effect on the market. For example, when views of a
widely followed spread affect the market, and views of the market affect the spread,
reflexivity is easily demonstrated. When reflexivity occurs, nonlinear pricing models
have the advantage over linear pricing models.

Fractal Dimension

Fractal is a property, just like mass, or hardness. A fractal consists of self-
similarity and a fractal dimension. A graphic example of scaling self-similarity is the
fern leaf, where a small leaf is geometrically similar to a larger leaf. Some price time se-
ries exhibit statistical self-similarity. That is, when viewed without labels, the minute,
daily, weekly, and monthly time series look alike.
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A fractal dimension is a non-integer dimension. A typical price time series
drawn on a sheet of paper is somewhere between a straight line (1D) and a solid plane
(2D). A random time series (Brownian motion or Bm) has a fractal dimension of
1.5D. A persistent time-series is closer in resemblance to a line and conversely, an an-
tipersistent time series is closer to a solid plane. Persistent and antipersistent time se-
ries are fractional Brownian motion (fBm).”

Wavelets

Spectral analysis searches for periodicity and the system’s characteristic scale.
The cyclic behavior in time series is most commonly measured by using a fast calcu-
lating version of Fourier Analysis, called the FFT. It is based on the assumption that a
time series captured within a window (a piece of a time series) repeats itself outside
the window forever and that the segment within the window can be analyzed into
constituent sine and cosine waves. Sine and cosine terms assume stationary (fixed) pe-
riodicities over time and do not do well for financial time series that are aperiodic or
nonstationary.

Wavelet theory is a more suitable form of analysis and is now over a decade old.?
Wavelets may be likened to a formless lycra garment. The garment fits many similar
body contours and derives its form from whatever it fits. Wavelets can be made to
“fit” data in a window by means of translation and dilation, decomposing the original
time series into component parts. These parts can be used to reconstruct the same
time series. In part because of its flexible windowing capability, wavelets can be used
to analyze multiple scales of fractal time series. Sometimes, feeding wavelet coeffi-
cients into a nonlinear pricing model is superior to feeding the prices themselves.

Unlike Fourier analysis, which is given to stationary data, time-frequency (e.g.,
Grossman-Morlet) wavelets are suited for quasi-stationary signals and time-scale
wavelets are given to fractal structures. Figure 15.3 is an example of a wavelet gener-
ated using the least asymmetric Daubechies filters of order 11 in Mathematica
3.0™2

Applications

The following are some applications based on nonlinear pricing.

Asset Allocation

Asset allocation is potentially one of the most promising and least explored ap-
plications of nonlinear pricing. Rotating between asset classes or even evaluating fund
managers are well within the purview of nonlinear pricing,

Conceptually, asset allocation is very similar to stock selection. Suppose we
wish to rotate between equities, bonds, and cash. If each asset class is represented by
an index, then the balancing between indices is much like looking at patterns in dif-
ferent equities.
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FIGURE 15.3 A SAMPLE WAVELET GENERATED USING MATHEMATICA’S
FUNCTION “LEASTASYMMETRICFILTER” TO GENERATE FILTER COEFFICIENTS,
AND THE FUNCTION “WAVELET” TO RECONSTRUCT THE ORIGINAL “MOTHER” WAVELET.
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Source: Wolfram Mathematic Research 3.0. Used by permission.

Options

Each equity poses a unique probability distribution that may be expressed as a
probability density function (PDF). To assume that the returns of all equities have the
same PDF—in this case, a Gaussian or normal bell shape curve—is tantamount to
saying that all men wear the same size suit, or that all companies should be valued by
the same methods, or that the loss distributions from one line of insurance, such as
commercial automobile collision, may be used to price another line, such as flood in-
surance. And as with insurance underwriting, accurate risk pricing is the central issue
of sustained profitability.

Improper modeling can lead to mispricing. To illustrate this effect, we will con-
sider stock option pricing. A stock option is the right to buy or sell a particular stock
at a certain price for a limited period of time. The price at which the stock may be
bought or sold is called the strike price. The option’s intrinsic value is the difference
between the agreed strike price and price of the underlying security.

An option’s market price is based on the public’s perception of the option’s po-
tential future intrinsic value, and therefore, to a large degree, on the perceived future
price of the underlying security. One way for mispricing to occur is to misjudge likely
future price changes of the underlying security.
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In general, a PDF of the log of price ratios p,, ,/p, is nearly normally distributed,
and so the popular Black-Scholes pricing formula assumes price movement is log-
normally distributed. However, this assumption is not totally accurate, as it implies
yesterday’s price changes are wholly unrelated to today’s price changes. This assump-
tion is appropriate for a time series that is 100 percent random (e.g., Brownian mo-
tion). If, however, the price time series for a traded asset is not random 100 percent of
the time—and it is not—then the normal distribution hypothesis is inappropriate.

The difference between linear and nonlinear assumptions can be visualized as
the difference between two probability distributions. The former, in the case of Black-
Scholes, is the assumed normal distribution and the latter, in the case of the actual un-
derlying equity, is the empirical and more stable distribution. Table 15.2 summarizes
these features.

A comparison of these two curves is illustrated in Figure 15.1. With regard to the
relative likelihood of how an underlying security’s price may change, we see a normal
(Gaussian) distribution curve, a stable (real-world) distribution curve, and an overlay
of both curves. Note the stable distribution is narrower, but has larger values as it tails.
The overlay shows shaded regions where the two curves differ.

To examine how this affects pricing, look at the curve’s tails at the extreme right
of the overlay (region A) in Figure 15.4. Because the Gaussian tail is lower than the sta-
ble tail, classical pricing formulas expect a smaller frequency of occurrence of very large
positive price changes than you would find in the real world. It also expects a larger fre-
quency of occurrence of moderately positive price changes than there really are in re-
gions B and C. To correct this problem, we would need to move a portion of classical
model’s expected occurrences from region B to region A, as shown by the arrow. How-
ever, because Gaussian models produce a bias toward smaller positive price changes
than reality calls for in the A-B regions of the chart, the underlying security will tend
to be underpriced in this region. Consequently, call options with a strike price within
this region will tend to be underpriced and put options overpriced.

A similar argument can be made for regions C and D but with the opposite ef-
fect. Because the Gaussian curve is higher than the stable curve in region C, classical
pricing formulas expect a larger frequency of occurrence of moderately positive price
changes than you would find in the real world. It also expects a smaller frequency of oc-
currence of tiny positive price changes than there really are in region D. To correct this
problem, we would need to move a portion of model’s expected occurrences from re-
gion C to region D, as shown by the arrow. However, because Gaussian models pro-
duce a bias toward larger positive price changes than reality calls for in the C-D regions

TABLE 15.2 RELATION OF TIME SERIES AND
CORRESPONDING ASSUMPTIONS AND DISTRIBUTION TYPE

Time Series Type Assumptions Model Distribution

Brownian motion Linear Black-Scholes Normal
Persistent Nonlinear Stable
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FIGURE 15.4 A NORMAL DISTRIBUTION CURVE OF PRICE CHANGES, A STABLE
DISTRIBUTION CURVE, AND AN OVERLAY OF BOTH. THE HORIZONTAL AXIS
REPRESENTS THE SPREAD OF POSSIBLE FUTURE PRICES OF AN UNDERLYING
SECURITY, WITH THE CENTER OF THE CURVE REPRESENTING TODAY’S
PRICE. THE DIFFERENCE BETWEEN THESE TWO DISTRIBUTIONS MAY ALLOW
FOR ARBITRAGE OPPORTUNITIES AS IT CHANGES, A FUNDAMENTAL
ASSUMPTION IN OPTION AND RISK PRICING AS WELL AS FINANCIAL THEORY.
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of the charr, the underlying security will tend to be overpriced in this region. Conse-
quently, call options with a strike price within this region will tend to be overpriced
and put options underpriced.

Similarly, Gaussian models will tend to underprice underlying securities in the
small-to-medium negative price change regions (D-E) and overprice underlying secu-
rities in the medium-to-large negative price change regions (F-G).

Remember that nonlinear pricing applies to any traded asset, not just to options,
and almost any time frame: minute bars, daily bars, monthly, and so on. However, it
is folly to use just one valuation method (nonlinear pricing included) mechanistically,
since reality is far more complex than any one model can depict.

Because current mispricing is based on the overly restrictive assumption of Gauss-
ian returns used by Black-Scholes to model PDFs, it stands to reason that information
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regarding the unique PDF of each equity would enable a superior way to value an op-
tion. However, there are shortcomings. For example, no clear link exists between prob-
ability and a stable time series with Hurst exponent H < 0.5. By definition, these series
are antipersistent. To a mathematician then, positing certain nonlinear arguments may
lack rigor because theory is incomplete.

MODELING TOOLS

The previous section discussed various measurements of a time series suitable for non-
linear pricing. The following section presents sofrware technology that can process
these variables and model their relationships in nonlinear ways. They include fuzzy
logic, genetic algorithms, and neural networks.

Fuzzy Logic

Because the markets are extremely nonlinear, multidimensional, and time vary-
ing, attempts to simplify analysis by using fewer dimensions an