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Preface

In The Wiley Trading Guide you will find contributions from 17 of
the finest traders and trading educators operating across the globe
today.

Their methods are many and varied, but each trader we chose
to include in this book has found success through continuous
education, technique development and mastery of every trader’s own
worst enemy — themselves. They bear proof that financial freedom
through trading is possible, despite the markets being challenging
and ever-changing.

This book offers insights into each author’s own trading
methods and interests, providing inspiration and information
to any trader wishing to raise their knowledge to the next level.
Equities, derivatives, currencies and commodities are all featured,;
trading strategies, psychology and plans are addressed; and analysis
methods are considered with a fresh perspective.
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For a trader, defining success is simple: consistently trading
profitably. But aspiring to this goal is a venture with a destination
never definitively reached; trading is the ultimate infinite journey.
We feel privileged to be able to share the experiences of these skilled
and inspiring traders with you, and sincerely hope that 7he Wiley
Trading Guide becomes a source of inspiration and guidance for you
on your own trading journey.

John Wiley & Sons
June 2010

XX



Chapter 1

Financial markets as
complex adaptive systems

Using the right tactics
at the right time

Alan Hull

As most modern-day traders will attest, there is an overwhelming
array of choices when it comes to the different trading techniques
and tactics that one can employ when dealing with financial markets.
In fact this ‘compilation’ book is testament to this recent trend
with about 20 acknowledged experts all offering up their different
strategies on how to take profits from the markets. And indeed I
make my own contribution to this wide array of choices by offering
Australian equity traders and investors three different investment
newsletter services.

Some traders will search through this plethora of trading
systems and philosophies trying to filter out what works as opposed
to what doesn’t work. But alas, this approach will only lead to
more frustration as you will inevitably discover that there is some
validity to just about every technique ever invented. The reality is
that success or failure of virtually all systems is largely dependent
on the prevailing broad market conditions. And these conditions
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change over time, therefore the effectiveness of any trading system
will fluctuate accordingly.

So what we really need to do is take a step back for a moment
and try to get a handle on how the broad market behaves. Because
if we can better understand how the broader market works then it
logically follows that we should know which are the most suitable
trading and investing tactics to apply at what time. Simple ... well,
not quite.

Now we're striving to comprehend the real nature of financial
markets, and this is the crux of this discussion. And while I'd like to
say that it is a simple matter to understand the underlying nature
of financial markets, unfortunately we are about to enter the world
of chaos theory and complex adaptive systems. But fear not, as I
will make every effort to maintain clarity when dealing with these
somewhat esoteric topics. And so let’s start at the simplest point:

the beginning.

Straight lines and curvy bits

The word linear essentially means straight line or straight line
progression, and in order to simplify everything we see and observe
mankind has a profound tendency to view the world from a linear
perspective. The main reason we want everything to be linear, or to
progress in a straight line, is so we can both easily understand it and
predict what it is likely to do in the future.

In more recent times, thanks largely to the computational
power of modern computers, we have also pretty much mastered
the ability to get our heads around curvy things as well. Of course,
this is largely on the proviso that they are either constantly curvy or
consistently changing, such as the case of an exponential curve like
the one pictured in figure 1.1.

We can even project lines and curvy things into the future with
a reasonably high degree of accuracy and determine if, when and
where they’re likely to intersect. Although there is one proviso: that
there aren’t too many variables to consider.
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Figure 1.1: exponential curve

But there’s another problem that even the scientific community
doesn't like to talk about and that’s the possibility of things changing
but not doing so in a consistent way. In other words, the rate of
change is not constant. It’s bad enough that something can be
‘dynamic’ rather than ‘static’ (thus rendering statistical analysis and
the bell curve largely useless), but when the rate of change itself isn’t
linear or at least constant then everyone starts to get really scared.
'This is known as non-periodic behaviour, as shown in figure 1.2.

Figure 1.2: non-periodic behaviour

Source: Does God Play Dice? The New Mathematics of Chaos, lan Stewart, Blackwell UK,
1989, p. 141.
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But let’s sidetrack for a moment and look at the idea of a system
being dynamic as opposed to static. Take the average life expectancy
of the Australian population, for example. If you wanted to know
the average number of years we're all expected to live then you would
most likely use data available from the past 10 years or so:

2000 2010

But what about using recorded deaths from the last 100 years
instead of just the past 10?7 Surely this larger sample of data will
give us a more accurate and reliable answer:

1910 2010

Put simply, no...because over this expanse of time factors that
impact our lifespan such as our diet and medical advances have
changed significantly, making this sample period non-static and
invalidating any averages taken. So let’s go to the other extreme
now and just use some very recent data. This should definitely give
us the most up-to-date and accurate answer possible:

2009 2010

But unfortunately we now have the problem of insufficient data
to work with. Thus any sample of data that we subject to statistical
analysis must be from a static system or a representative snapshot
that allows for the dynamic nature of a system. Hence using the
average lifespan of Australians over the past 10 years to reflect
today’s average is in fact a snapshot approach and a compromise
of sorts.

This is a pity because everyone held out so much hope
that statistical analysis was a universal solution for problems of
randomisation. So the stock market, like other irregular phenomena,
gets labelled as being unpredictable and that’s that. Just like weather
patterns and the human heart, the stock market has too many
variables and is a dynamic system that’s not always linear by nature.
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Hence figure 1.3 shows how the Australian stock market index, the
All Ords, is forever changing its behaviour.

Figure 1.3: the All Ords
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Source: Created with TradeStation. © TradeStation Technologies, Inc. All rights reserved.

Thus if we can’t get our heads around it then it’s random or so
close to random it doesn’t matter. Another neat way of dismissing
things we can’t fully comprehend and/or predict is by calling it
noise, interference or turbulence. Thus an engineer working in fluid
dynamics will most likely attempt to eliminate turbulent flow rather
than try to understand it.

Introducing chaos theory

So you can imagine everyone’s excitement about chaos theory when
it first appeared back in the early ’60s, because it went a long way
towards understanding what had previously appeared to be random
phenomena. Well, actually, it was largely dismissed by the broader
scientific community at the time as a stream of pure mathematics
without any real-world application. Hence it was just a good
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excuse not to work on more practical stuff such as how to eliminate
turbulence.

'The pioneer in the field of chaos theory was Edward Lorenz, a
meteorologist trying to simulate weather patterns. At the beginning
of the 1960s Edward had developed a set of 12 mathematical
equations that he used to model real-world weather conditions,
using a very early and (by current standards) very primitive computer
system, such as that shown in figure 1.4.

Figure 1.4: early computer system

Source: © Getty Images/SuperStock.

Like most experimenters Edward would often repeat the same
simulations over and over again to verify previous results. But on one
occasion he had reason to pause a simulation that he had performed
previously. To resume the process, Edward took a series of numbers
from his latest printout and used them to re-seed his equations in
order to continue from where he'd left off.

However, much to Edward’s surprise, the results of this
‘interrupted’ simulation varied dramatically from his previous
results. On close examination he discovered that the computer was
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internally using numbers to six significant decimal places while his
printout only gave him numbers to three significant decimal places.
Hence a number that the CPU saw as 0.152131 would be printed
out as 0.152, giving a very minor discrepancy of just 131 millionths
of one unit.

But this was enough deviation to cause massive variations in the
output of Edward’s weather simulations. This ‘sensitive dependence
on initial conditions’ became known as the butterfly effect, where
the output of a system can vary dramatically with just very minute
changes in the starting conditions, comparable in magnitude to the

flapping of a butterfly’s wings.

The flapping of a single butterflys wing ftoday produces a tiny
change in the state of the atmosphere. But over a period of time, the
atmosphere actually does diverge from what it previously would have
done. So, in a month’s time, a tornado that would have devastated the
Indonesian coast doesn’t happen. Or maybe one that wasn't going to

happen, does.*

This discovery and the work that followed led Edward Lorenz
into the exciting new world of what is now known as chaos theory.
While there is no commonly acknowledged fixed definition of
what constitutes a chaotic system, it is generally accepted that the
following conditions must be met:

® the system must be highly dependent on initial conditions

® the system must employ at least two or more interacting
variables

® the initial conditions must be at least partially dependent on
output.

A good example of a chaotic system is the operation of a roulette
wheel (see figure 1.5, overleaf), which is probably best understood
by analysing the process step by step:

® An operator picks up a ball from a roulette wheel which
he or she then spins (the starting position of the wheel
is dependent on where the ball landed after the previous
operation—initial condition is dependent on the previous
outcome).
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® He or she then sets the ball rotating in the opposite direction
(the wheel is the first variable while the ball represents the
second variable).

e ‘The ball eventually loses enough energy to drop into the
spinning wheel (the outcome is extremely sensitive to the
interaction of the two variables).

Figure 1.5: roulette wheel

Source: © Neda, 2010. Used under license from Shutterstock.com.

Roulette is an excellent example of a two-variable chaotic system
which would in fact be predictable to a degree if a machine was
used as the operator. It is actually the human operator that provides
the random factor, but because the system is chaotic it can’t be
manipulated to any practical degree. Hence virtually all games of
chance employ mechanisms or processes of a chaotic nature.

One of the other principal discoveries that Edward went on to
make was that systems or models of systems behaving in a chaotic
state produced repeating patterns that could be observed if the
outputs were mapped in two dimensions, commonly referred to
as ‘phase space’ by Chaoticians. Note that these repeating patterns
were similar in form but never precisely identical. Hence the Lorenz
attractor, seen to the left of a typical price chart in figure 1.6.
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Figure 1.6: Lorenz attractor and typical price chart

Chaos theory and financial markets

Of course any chart that shows the change in price with respect
to time is in fact a two-dimensional map, and if the stock market
is a chaotic system of sorts then anyone looking at price charts should
observe nearly identical repetitive patterns. So here’s the bit where
it gets interesting and we make the jump back to financial markets.

Introducing Benoit Mandelbrot, a mathematician working on
a think-tank project for IBM during the early 1960s, primarily to
solve the problem of noise on data transmission lines. However,
Benoit was also directed to investigate the nature of financial
markets, I believe by the then CEQO, obviously in the hope of being
able to capitalise on any discoveries and/or developments that he
might make.

Benoit chose to study the price of cotton because he could
obtain continuous data going all the way back to 1900. When he
analysed the fluctuations in the price of cotton covering over half a
century of market behaviour he made the following observation:

The numbers that produced aberrations from the point of view of
normal distribution produced symmetry from the point of view of
scaling. Each particular price change was random and unpredictable.
But the sequence of changes was independent of scale: curves for
daily price changes and monthly price changes were nearly identical.
Incredibly, analysed Mandelbrots way, the degree of variation had
remained constant over a tumultuous sixty-year period that saw two

World Wars and a depressian.z
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'Thus Benoit both identified a repeating pattern in the price activity
and also observed that it was nested, thus occurring at different
levels of scaling. Furthermore, he confirmed the hopelessness of
employing statistical analysis to study non-linear dynamical systems
such that financial markets are. Hence our earlier discussion on the
use of statistical analysis and how it is a compromise when applied
to any type of dynamic system.

‘There are two key points worth noting at this juncture. The first
is that Benoit’s research should have placed a very serious question
mark over the use of modern portfolio theory. Modern portfolio
theory is a statistically based portfolio management system that
assumes price deviations follow a normal distribution curve ... which
they don't.

Here’s the scary bit: it remains the most widely employed
portfolio management approach in use today by fund managers
around the world. Although it is terribly complicated and impressive,
it simply just doesn’t work. Hence if you follow financial news when
markets experience a sharp correction you will no doubt have read
a quote similar to this: ‘According to our risk analysis models there
was no possible way anyone could have predicted what was going to
happen’. Straightaway you know their ‘models’ employ the normal
distribution (or bell) curve, shown in figure 1.7.

However—and here’s the second point— Benoit did state that
markets were fractal in nature to some degree because he observed
self-similar patterns occurring at different levels of magnification.
Hence if you compare the weekly and monthly charts of the
All Ordinaries in figure 1.8 you can see that the correction we
experienced in 2007-08 wasn’t entirely unpredictable when viewed
from a fractal perspective. These two charts of the All Ordinaries
index are very nearly identical even though they cover two entirely
different time frames.

10
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Figure 1.7: normal distribution (or bell) curve
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Figure 1.8: All Ordinaries index charts
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And just in concluding this part of our discussion, Benoit had
independently made observations that closely paralleled those of
a famous technical analyst (read: chartist) by the name of Ralph
Elliott, father of the Elliott wave principle (EWP). EWP in its
simplest form suggests that financial markets move up and downina
series of wave movements that can be quantified (shown in figure 1.9).

Figure 1.9: Elliott wave principle

Elliott's basic concept is that price activity moves up in five waves (1-5) and then
down in three waves (a—c). Waves 1, 3, 5 and b are said to be impulsive (upward)
waves whereas waves 2, 4, a and c are referred to as corrective (down) waves.

Elliott waves are nested (as seen in the chart of Timbercorp, figure
1.10) and therefore are self-similar patterns occurring at different
levels of magnification; sound familiar?

Unfortunately Ralph (and his followers, commonly referred to
as Elliotticians) promoted EWP as a universal solution to under-
standing financial markets and have therefore been largely ignored
(and refuted) by the wider investment community. Because, as we're
about to explore, techniques such as Elliott wave analysis are valid
some of the time...but not all of the time.

12
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Figure 1.10: Timbercorp chart showing Elliott waves
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Complex adaptive systems

Hence, the next problem we face in trying to understand the basic
nature of financial markets is that while they seem to behave in a
chaotic manner some of the time, they dont behave that way all of
the time. Put simply, there isn’t a discrete solution to understanding
financial markets as they appear to be constantly changing and
adapting to their external circumstances (as shown in figure 1.11,
overleaf).

So while this discussion has come a long way in explaining the
nature of the curvy bits (chaotic behaviour), we still have to figure
out why the markets switch between making curvy bits and straight
lines. Fortunately, one of the latest developments in the field of
chaos theory is now able to proffer an answer to this dilemma with
the introduction of what are commonly referred to as ‘complex
adaptive systems’.

13
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Figure 1.11: the All Ords changing its behaviour
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Source: Created with TradeStation. © TradeStation Technologies, Inc. All rights reserved.

Put simply, a complex adaptive system (CAS) is a structure or process
that is made up of independent yet freely interacting agents that
react and adapt either to external information and/or information
feeding back from the system itself. Well, I suppose it’s not really all
that simple, so maybe it would be more helpful if I explain it with
the aid of a diagram (figure 1.12).

Figure 1.12: complex adaptive system
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Common examples of complex adaptive systems include motor
vehicle traffic, ant colonies, the ecosystem and even the human
brain. And, getting back to our knitting, financial markets are also
considered to be a type of complex adaptive system where we can
make the following substitutions in our generic diagram:

External information —  Company information, macro-economic
factors, external events, etc.

Freely interacting agents —  Market participants; that is, investors/
traders

System outcomes —  Price movements caused by the buying
and selling between market participants

(Note that this is a highly simplistic representation of financial
markets as complex adaptive systems, as we could include many
more relevant influences and external variables.)

Hence the stock market as a complex adaptive system would
look something like figure 1.13.

Figure 1.13: the stock market as a complex adaptive system
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Market participants react to a combination of both external stimuli,
such as company information, and feedback from the market itself,
via price activity. When market participants are being strongly
influenced by price activity (that is, internal feedback), the market
is sentiment driven and behaves largely in a chaotic manner.

But when external influences are the principal motivating
force the market moves away from this excited state, near the edge
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