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“A book worthy of any traders library, not only does this book deal with the trading environment
in a clear format, it manages to do it in such a way that should enable even the novice trader
to gain market understanding, experience and profitability.”

—Martin Cole, www.learningtotrade.com

“Clive Corcoran provides a hypothesis testing framework that will be a valuable tool for any
serious trader. The book presents a blueprint for an analytical consideration of the markets that
goes beyond pattern recognition and explores predictable and statistically verifiable precursors
to the moves that traders look to capitalize on.”

—Adrian F. Manz, MBA, Ph.D., Author of Around The Horn: A Trader’s Guide To
Consistently Scoring In The Markets and Cofounder of TraderInsight.com

“With Long/Short Market Dynamics, Clive Corcoran has successfully managed to do what
few other financial books have done . .. thoroughly explain advanced level technical analysis
concepts in a manner that the average investor can understand. Just the right amount of trading
psychology is also explained in order for investors to appreciate the inner workings of why
certain chart patterns are effective. I highly recommend this book for anyone looking to get
a more thorough understanding of technical analysis than just the tired basics covered in so
many other books before his.”

—Deron Wagner, Founder and Head Trader, Morpheus Trading Group
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Coming to Terms with New
Market Dynamics

The 1980s and 1990s saw a boom in public participation in the equity markets with spectacular
growth in the number of mutual funds and unit trusts along with a global expansion of new
enterprises and access to the exchanges that traded their securities. Since the NASDAQ collapse
in 2000, the role of the retail investor has diminished, as has the prevalence of buy and hold
strategies as advocated by investment gurus such as Peter Lynch. The innovations that have
been taking place in the investment/trading strategies practiced by institutional asset managers,
who now more than ever predominate, have led to a quiet revolution in the behavior of the
capital markets.

The growing importance of derivatives, the heightened focus on proprietary trading by the
major investment banks and the proliferation of alternative asset management strategies have
all been reshaping the investment landscape. To cite just one example, the hedge fund sector
alone is now estimated to be responsible for more than 50% of current stock market volume.

New transaction technologies have reduced the costs of trading, disintermediation has all
but eliminated certain tiers of the market, and a low interest rate environment has forced a
rethinking of many previously accepted canons of asset allocation theory.

The growing role of long/short strategies and derivatives means that many traditional market
indicators simply don’t work anymore. Increasingly stocks are being traded like commodities
and many of the traditional decision support tools for analyzing stock market behavior have
become obsolete. Paradoxically just as the markets have become more oriented towards purely
technical trading, many of the legacy elements from technical analysis can actually be mis-
leading and hinder the active trader who wants to profit in today’s markets.

If you are an active trader or investor it is vital that you come to terms with the new modes
of market behavior. You need new pattern templates and analytical techniques that will enable
you to identify the chart formations that reveal these new dynamics at work.

This book is designed to show the individual trader or investor how to successfully analyze
the morphology of modern markets and how to implement long/short strategies that enable the
management of risk in a world and market that contain many new uncertainties.

We shall also be discussing some innovative techniques that are designed to capture some
of the activity that occurs beneath the surface on a daily basis in the market place and which
allow the trader to differentiate between the “noise” and the true dynamics of price development
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2 Long/Short Market Dynamics

through price discovery. Along the way we will be examining some of the vital new forces and
techniques that are influencing the way that markets behave. Some very bright and talented
people are pushing innovations to the capital markets at a breakneck pace, and trying to monitor
the research and new models that are being proposed and rapidly adopted is a challenging
undertaking for finance professionals and traders alike. We shall also be examining a number
of traditional techniques that, despite the major transformations that have taken place in the
structure of the financial markets, have proved themselves to be remarkably resilient and
effective at aiding the trader to discern the underlying value in market information.

In what follows we will look at stimulating research and analysis that is being done in the
new discipline of econophysics, where models and quantitative techniques that have arisen
in the study of the physical sciences are increasingly being applied to finance. The term
“phynance” has been coined to reflect the fact that there is a growing constituency of PhDs
from mathematics and pure science that are now working at major banks and hedge funds.!
Affiliated with this is another source of new insights into the workings of the markets, their
microstructure and modus operandi, and which can be called agent-based modeling. Inspired
by ideas from artificial intelligence and algorithms that have been successfully applied in other
models using computer simulations, there is a growing literature that provides insights into the
complexity of behavior that emerges from modeling the markets as a dynamic and adaptive
system with interacting agents whose “rules of engagement” are often stunningly simple.

Some might argue that very little of this research yields benefits that can be practically
applied by the trader in real world situations, but we would suggest that there are invaluable
insights and explanatory force behind ideas that have arisen in the science of complexity.
We will serve notice now that we will not be applying chaos theory to the markets, and in
reviewing the research for this book there seemed to be little of value to be taken from the
finance community’s love affair with this discipline in the 1980s and 1990s. However, we hope
to show that the study of complex nonlinear systems in general, and more specifically the study
of seismology, idealized sand piles, power laws, percolation lattices and other fascinating areas
from the specialist literature, does have a payoff to the active trader. But we will return to these
exciting and esoteric matters later.

To begin it would be good to think about the actual mechanics and practice of trading or
what might also be described the “workflow of markets”. Markets arise because people want
to trade and the way they trade, the business process of placing trades and interacting with
others in the conduct of their trading, should provide some important clues into the logic of
price formation and the network dynamics that are markets. We also need to address the fact
that there is a traditional notion of how markets work which is largely obsolete and handicaps
an understanding of price formation and market dynamics. A more accurate notion of the
contemporary trading workflow has to reflect the re-engineering that is constantly taking place
in the trading process since the advent of ubiquitous computation technologies.

In 2006 as much as 30% of the trading activity that takes place each day in the U.S. equities
market is performed entirely by software algorithms. While this automation of trading is
ultimately supervised by the stakeholders in the markets, the actual trading process itself is
conducted entirely by software algorithms and involves machine to machine communication.
Equally as important for the price formation process is the fact that nominally trillions of
dollars are committed to purely synthetic financial instruments that have a grounding in the
real world economy of companies, customers, interest rates etc. but which are often only
abstractly and remotely connected to a specific underlying variable that is widely understood
by the nonspecialist. As an example the market for collateralized debt obligations (CDOs) is
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estimated to be worth more than two trillion dollars and allows those who know what they are
doing, or at least demonstrate great confidence that they know what they are doing, to trade in
the “risk” of corporate debt.”

From time to time when there is a derivatives scare there may be some attention to this gar-
gantuan market in synthetic instruments in the financial pages of the mainstream newspapers,
but most of the time these markets churn enormous amounts of capital obligations under the
surface and in an unexciting manner. Indeed, we have to hope that the trading in these remains
unexciting as the “malfunctioning” of these instruments has the capacity for very serious finan-
cial consequences. When the debt of GM and Ford was downgraded in 2005 there were some
serious consequences for several hedge funds and banks that are exposed to the vagaries of these
“securities”. Much more seriously, the Russian debt default in 1998 left some of the world’s
most astute finance academics and previously successful traders paralyzed as they watched
a meltdown in their highly leveraged portfolio of complex trades predicated on arbitraging
cash and derivative instruments. Will there be more such incidents? Undoubtedly there will
be. Could the next one bring the financial world to the brink of total collapse? We don’t know,
but we would suggest that for practical purposes we adopt the defensive posture of the un-
likely asteroid scenario. If an asteroid that is headed toward Earth is discovered there would be
widespread alarm and panic as it surely would be “the end of civilization as we know it” unless
some technology is developed to deflect it. If another financial debacle and liquidity collapse
presents itself we have to hope that central bankers will also be able to deflect the impact and
fallout. However, for most of us there are more mundane concerns to keep us well occupied.

Let us examine the traditional notion of the financial markets that is still part of the folklore
and can still be found in text books that are used in the teaching of finance and business studies.
To older readers who recall trading in the 1980s and 1990s this will be familiar territory but to
the newer generation of traders Figure 1.1 will seem truly archaic.

Our point in showing the graphic is to illustrate that traditionally markets involved human
intermediaries. The placing of orders, their execution and the logging of trades was done with
a human being aware of the whole process, even if there were automated steps along the way.

Step 1: Decision Step 2: Place order Step 3: Interact with markets

HICACO
NASDAQ Okugtfmnal
EXCHANG

Figure 1.1 Traditional Trading workflow (source: TABB Group). Reproduced by permission of The
Tabb Group LLC
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Even today in the popular imagination when people think about markets they think of traders
in the pits of the Chicago futures exchanges or the specialists stalls on the floor of the NYSE.
These iconic images have a very powerful effect on our imagination and can subtly influence
the way that we think about a business process or activity.

Why do news presenters stand outside the White House when discussing a news story about
U.S. politics? Why does the monthly U.S. employment data need to be revealed on the steps of
the U.S. Treasury building? Why does CNBC come “live from the floor of the New York Stock
Exchange”? Why do stories about the entertainment industry often have the “HOLLY WOOD”
sign that sits astride the Cahuenga Pass into the San Fernando valley? Most traders and financial
decision makers do not literally work on Wall Street, more and more movies are made by people
who do not live in Los Angeles or even depend on that city for their livelihood and why should
we put greater credence in a news story if the presenter is standing outside the White House
or U.S. Treasury? Iconic images serve a role as any good fiction writer, television producer
or GUI programmer will attest but they sometimes have a way of confusing issues rather than
clarifying them.

The reason we have gone through this exercise is that we sense that the icons and metaphors
that creep into our thinking about markets have a way of distracting us from what is really
going on. We deal with surface information and images, the “noise” of the markets rather than
analyzing the underlying technical conditions of the market. If we are looking in the wrong
places for the clues as to what the markets are telling us it is not too surprising that we will fail
to get their message. Learning how to better understand what the markets are communicating
can be one of the main payoffs from unraveling the elements in the new trading workflow.

To be specific, the contemporary financial markets have not only removed the human inter-
action at the level of order placement in the sense that orders can be executed directly into the
market’s order books by touching a screen or striking a keypad, but also that there is no need
for a person to even touch a screen or “supervise” a fully automated process.

ALGORITHMIC TRADING

The best way to understand algorithmic trading is to consider the business problem that the
technique of trading via algorithms was designed to solve. Large institutional traders leave
large “footprints” in the marketplace. A large mutual fund that decides to place a very large
buy or sell order into the market’s order book runs several risks. The first kind of risk is that
other traders will see the size of the order and know that there is an opportunity for exploiting
the order flow by “front-running” the order which has the effect of moving the price away from
the large fund in a costly and inefficient manner. If another brokerage or affiliated third party
sees a massive buy order entering the books on the buy-side there is the possibility for very
agile informed trading desks to position themselves quickly to benefit at the fund’s expense.
In effect the other participants are buying ahead of the fund, benefiting from the inevitable
uplift that the large order will have on the price and taking a margin for ultimately selling their
short-term purchases back to the fund at a slight premium. The fund may end up achieving
the large purchase that it wished to achieve, but not without moving the market away from the
price at which it wanted to execute the trade.

By digression there is an alternative scenario that is worth brief discussion which also
illustrates the way in which order flow can be interpreted by market participants. This is the
so-called “pump and dump” strategy in which a large fund or trading desk is keen to show to
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the market that it has a particular interest in a large order. After revealing its intention for all
to see, let us assume that it is a large buy order, the market reacts to the move by following
through with positive price action thinking that the buyer must have some superior knowledge
about the attractiveness of the particular security that is being purchased. In fact the buyer is
hoping to sell unwanted inventory into the strengthening market. This highlights a theme that
we shall return to repeatedly which is that nothing influences price development more than
price development. Another saying that seems apropos is the beautifully ironic remark that
Wall Street is the only place that puts its prices up when it wants to have a sale.

Returning to the concerns that large institutions have had about exposing their orders to
the market, a new type of automated process has been developed to disguise the true intent
of these large fund managers. The process, known as algorithmic trading, not only facilitates
the more efficient execution of large orders, but can even introduce subtle false signals into
the procedure which are designed to confuse the markets about the underlying transaction
objectives. For example, if a fund wants to buy a large quantity of a particular stock, the order
is “sliced and diced” into a series of much smaller sub-orders and then executed over a period of
time where the objective is to achieve actual price executions at the optimal cost. In other words,
the algorithms are capable of scattering the original trade objective into a fragmentary process
which should no longer be transparent to other market players. As part of the procedure the
algorithms can also throw off contrarian trades that will from time to time reverse the original
motivation by, for example, creating a selling phase within a large buy order:

The most common type of algorithm, called Volume Weighted Average Price
(VWAP), slices the parent order into a series of child orders over a certain time
frame, attempting to conceal the true size of the parent order. These algorithms
are dynamic and in response to current market conditions, cancel and replace live
orders. Each time an order is canceled and replaced, the information becomes
part of the market data environment. Therefore, the use of algorithms has not
only increased the number of trades that occur, but it has increased the amount of
intraday market data.?

One of the consequences of this innovation is that the microstructural behavior of markets
is changing. There is far less transparency at the order book level and even when a series of
orders do appear on the Level 2 or DMA screens there is a real question mark as to how firm
these “orders” really are. Access to the order books was originally seen as a giant step forward
in increasing market transparency and leveling the playing field for smaller traders, but as
with most innovations there are usually ingenious techniques designed to defeat the purpose.
Traders, both large and small, welcome transparency as a great principle but in practice they
would rather be able to operate anonymously and stealthily in the marketplace (other than in
the “pump and dump” mode we discussed).

There has been a lot of innovation regarding the complexity of the algorithms that buy-
side traders are now using and the motivations have extended beyond the original desire to
“hide” large trades. Another important driver of the trend is the changing landscape between
the buy-side (i.e. the large pension funds, mutual funds etc.) and the sell-side (i.e. the large
brokerage operations that are focused on taking a small (and smaller) margin or commission
from executing the trades of the large players on the buy-side). Issues such as the competitive
nature of commission arrangements, the separation of research and trading costs and activities
and the confidentiality of trading motives are also pushing this agenda. According to the TABB
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Group in late 2005, more than 60% of buy-side managers were experimenting with algorithmic
trading techniques.

We need to clarify the significance of these new techniques and to differentiate them from the
more “traditional” notions of computerized trading known as “program trading”. Algorithmic
trading has very different objectives to program trading which was a technique pioneered in the
1980s designed to exploit temporary arbitrage opportunities that arose in the trading of cash
instruments such as the S&P 500 cash index and its major constituent stocks, and the futures
contracts that trade in parallel with the cash market. When the derivative (the futures contract)
and the cash index (“the underlying”) become misaligned a risk-free arbitrage opportunity
arises and program trading takes advantage of these temporary spread discrepancies:

Algorithms are a step up from the more familiar program trading, which institutions
for years have used to buy or sell bundles of 15 or more stocks worth a combined
$1 million. Algorithms handle trades in individual stocks, and the exchanges don’t
ban their use when trading becomes extremely volatile, as they have done with
program trades since the 1987 market meltdown. As the use of algorithms moves
from hedge funds and Wall Street’s trading desks to mutual- and pension-fund
managers, it will account for more than 40% of total U.S. equities trading on all
markets by 2008, up from about 25% today, according to Boston-based researcher
Aite Group.*

To highlight this realignment of the workflow between the major market players, the brokerage
and investment banking business, which, largely pioneered the algorithmic trading technology
and uses these platforms for conducting its own proprietary trading activities, is morphing its
role with respect to large buy-side players:

Many bulge-bracket firms — the major brokerage houses that underwrite and dis-
tribute securities as well as produce research — are taking on a consulting role,
helping buy-side customers choose algorithms. Brokers say they’ll advise buy-
side firms on which electronic strategies to apply for particular trading styles and
develop customized algorithms, as well as pre- and post-trade analysis tools, for
clients.

In February, Goldman Sachs began providing a framework, known as the order-
execution “Cube,” to help buy-side customers classify their orders and segment
their flow by methodology and venue. “The Cube maps orders into different exe-
cution strategies based on order size, liquidity, and trade urgency,” says Andrew
Silverman, head of U.S. algorithmic trading at Goldman Sachs, who explained the
concept in April at a trading technology conference.’

‘Why should the individual trader be concerned about this issue? Surely it is only of relevance to
the largest institutional players and has little bearing on the activities or concerns of the smaller
fund manager and individual trader. But we would argue that because of these fundamental
changes to the manner in which volume is recorded, and the fact that the use of algorithms
has not only increased the number of trades that occur, but also the amount of intraday market
data, there have been radical changes to the ground rules that are the basis for many technical
indicators that are widely followed by practitioners of technical analysis. A substantial amount
of the legacy indicators in technical analysis have assumptions about volume, money flow and
other measures of accumulation and distribution. Can these be as valid today, given the nature



Coming to Terms with New Market Dynamics 7

of the obfuscatory intent of algorithmic trading, as they were when the traditional trading
workflow paradigm was in place?

For intraday traders the situation may be more acute than for swing traders who take their
cues more from end of day data than analysis of more high frequency data. If a large fund is
executing a large order over several hours using a sophisticated algorithmic trading platform,
which not only decomposes the order into smaller granularities but also uses some deliberate
false signals designed to confuse, will this not invalidate a number of assumptions upon which
volume analysis is based? What effect does the sudden removal from the order book of several
“published” bids and asks have on intraday liquidity? Are the numerous avalanches and price
cascades that can be witnessed during intraday trading connected to these algorithms?

We certainly are not trying to suggest that these techniques are “dangerous’ any more than
we believe that “program trading” was the much publicized culprit for the October 1987 market
crash, but we think that to pretend that these technical innovations have not radically changed
the ground rules for technical analysis is an untenable position. Does this invalidate methods
that have been constructed to analyze money flow and accumulation/distribution, for example?
We believe that there is much evidence that these indicators no longer work as effectively as they
should and we will propose some modifications and new techniques that can play the role that
these techniques were designed for. Before we move on to consider one more important aspect
of how the traditional trading workflow has changed and how it impacts on the interpretation of
the market’s technical condition we should mention that the developers of algorithmic trading
technologies may not have achieved exactly what they intended. There is some evidence that
these algorithms may not have the “stealth” advantage that their promoters claimed for them:

Some critics say that when less experienced hedge- or mutual-fund traders use
the software they’ve bought from Wall Street, they inadvertently expose their
trades. How? Canny traders, mainly those who trade on behalf of big banks and
brokerages with the firms’ capital, may be able to identify patterns of algorithms
as they get executed. “Algorithms can be very predictable,” says Steve Brain, head
of algorithmic trading at Instinet, the New York City-based institutional broker.5

We want to return to the workflow diagram in Figure 1.1 and consider another revolutionary
change that is taking place in the manner in which the trading process is changing and which
has had, an impact on market behavior that should be of interest and value to all well-informed
traders. There have been remarkable advances in the logging of trades and positions and more
specifically with the real time monitoring of the interim profit and loss account, risk exposure,
and compliance with the margin requirements of (say) a prime broker. TABB Group estimates
that during peak cycles, top tier prime brokers could be hit with close to 150 trades per second
and more than 10 times as many orders per second, imposing a tremendous burden on the
applications that must update and disseminate this data across the execution platform:

Each time a trade occurs, the prime broker’s system must immediately update the
accounts positions, usually stored in their database. Their system will examine
the trade and determine whether to create a new position or close an existing
position. Only when this is complete can the broker accurately calculate items
such as unrealized and realized gains, and more importantly, the trading limit (the
amount of capital the trading firm has at its disposal) on the account. When the
fund places an order, the broker must make sure it falls within the account’s current
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trading limit. Typically, trading limits include the value of the existing position,
the leverage (the amount of money the firm can borrow against its current value),
the amount currently being borrowed and the potential cost of the existing open
orders. When a broker cannot calculate trading limits as fast as its clients are
placing orders, one of two undesirable scenarios can occur: either the prime broker
imposes conservative margin requirements, which limit trading, or the firm allows
the trading to occur but takes on additional counterparty risk.’

As hedge funds diversify their strategies across multiple asset classes, across international
markets in both cash instruments and derivatives, there are enormous challenges presented
to the IT systems that have to monitor the net balances of all of the various positions. Many
of these contemporaneously held positions need to be constantly marked to the market while
some other holdings of a less liquid nature can only be updated periodically. Within the prime
broker’s IT infrastructure a margin engine has to be continuously updated with the overall
exposure of a complex portfolio of long and short positions in a bewildering variety of asset
classes. Delays in processing all of the current open positions could result in a situation where
the prime broker and the client are more exposed to risk than they believed, where they are under
their required margin and where the eventual realization of this could impact very negatively
on the client’s and the prime broker’s account.

As the velocity of trading accelerates, as the activities of algorithmic trading become ever
more complex, as the degree to which large hedge funds are participating in certain illiquid
markets, the sheer burden of computing the net “real time” exposure is sometimes falling
behind. When the IT systems that are in place to monitor this real time exposure “catch up”
and if, to keep the example simple, the margin engine has underestimated the exposure and
requires additional margin, this can sometimes lead to sudden abrupt moves in different markets
as hedge funds “square” their various asset allocations. According to some reports that have
been surfacing in the London markets during May and June 2006 there is a possibility that
the “liquidity crisis” and financial contagion effect that began to affect global markets in late
April 2006 and really picked up momentum in May could be attributable to precisely this kind
of overloading of the systems designed to monitor in real time the exposure of certain major
hedge funds:

The market’s slide, which accelerated towards the end of the trading day as hedge
funds squared losing derivatives positions — what’s become known as the “four
o’clock shock” — followed heavy falls in Asian markets.®

The London markets cease trading each day at 4.30 pm and if the back office infrastructures are
“struggling” to maintain the integrity with respect to all of a fund’s varied and complex trade
executions during a session, then it may be that in the last half hour each day the fund has to
adjust its positions, perhaps dramatically, in order to remain in compliance with its obligations
to the prime broker.

Other commentators have called this effect the “four o’clock cliff” and it is perhaps slightly
ominous that during the period of May 2006 where the volatility of many different markets,
equities, energy, metals and even currencies shot up dramatically there were several episodes
that affected the London markets (and perhaps the New York and Chicago markets equally)
that seemed to match this description.

We will examine financial contagion and “correlated liquidity crises” in what follows but
our reason for spending the time we have on the impact of the various innovations in the
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“workflow” of the trading process is to highlight the fact that today’s capital markets are
fundamentally different than they were when a lot of trading methodologies and technical
analyses were developed. There are some who may want to downplay these innovations and
claim that the more things change the more they stay the same and that the fundamental
characteristics of markets are just as they always were. Our view is different. We certainly
do not wish to appear alarmist and hope that the reader is not sensing a knee jerk reaction to
derivatives and computerized trading. That is most certainly not our intention, and in fact we
have strong sympathies with greater accessibility to intermarket trading opportunities and the
benefits of cross-sectional hedging strategies based on quantitative analysis of the wide variety
of financial market instruments.

There are essentially two points that we would wish to make in concluding this brief review
of the changed market landscape. The first point is that the dynamics and workflow of trading
have changed so dramatically during the most recent 10 year period that there is reason to doubt
that the legacy tools from technical analysis are still appropriate to analyzing and understanding
modern markets. This does not mean that they are obsolete under all market circumstances but
that they may have less to offer especially when markets are in critical or extreme conditions.
The second point that we would make is that the innovations have been so rapid, the velocity
of trading is increasing dramatically and the room for miscalculations is also increasing at arate
that could lead to some significant accidents. Throughout economic history there have been
numerous crises and accidents so this is nothing new. Perhaps more than ever the operations
of the capital markets and the financial economy are far removed from the understanding of
most people. The traditional models and metaphors that have been used to educate and explain
markets are based on outmoded concepts that now seem quaint and obsolete.

The trade in financial instruments, especially fixed income instruments and their derivatives,
far surpasses the trade in physical goods and services. Market “fundamentals” such as price —
earnings ratios and other ratios based on traditional economic and accounting principles cer-
tainly still have the capacity to shape and influence the markets but there is increasingly a
sense that the financial economy is becoming a self-organizing entity which is detaching from
the underlying “Main Street” economy. It is our view that, and we shall elaborate and develop
some of these ideas more fully in what follows, the capital markets have become a highly
complex game, played by very smart people (much smarter than those in the public sector
that have to “police” their activities) that have access to almost limitless amounts of notional
capital, vast resources of computing power and a social and political environment that does
not really understand what these markets are doing but which cannot realistically allow them
to fail.

The recent episodes of financial crisis — the Asian crisis of 1997, the Russian debt crisis and
LTCM debacle, the collapse of the internet inspired “New Economy” stocks and the bursting
of the NASDAQ bubble in 2000/1, the perilous situation of the financial markets from the
summer of 2001 through to the Iraq invasion of March 2003, resulting in negative interest rates
in the U.S. and Japan, and even more recent episodes such as the GM/Ford downgrades in
May 2005 and the inflation scare and liquidity crisis of May/June 2006 — are all pointing to
a changed financial system. When Alan Greenspan convened a meeting with the major U.S.
investment banks in September 1998 to “rescue” the global financial system from the fallout
of the LTCM collapse and when the world’s central banks “inject liquidity” in overwhelming
amounts at times of crisis to stave off the collapse of the markets it suggests that the main
cultural and political priorities of our age are to protect the integrity of the capital markets,
perhaps at all costs.
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During the later years of his term as governor of the Federal Reserve, the notion of the
Greenspan put became widely discussed and many would argue that it is a fact of modern
economic life. This does not mean, of course, that the markets are a one way bet and that
individual traders, both large and small, are immune to large doses of financial pain and failure.
It does mean, however, that, because of the gargantuan nature of the contractual commitments
that are implied in multi-party risk sharing and the interdependence of asset returns to the
overall health of the financial system, we need to be more vigilant than ever. What may seem
like a normal market episode at one point or from one perspective can very soon thereafterwards
take on all of the characteristics of a full blown crisis.

It is the immanence of risk that has changed. As traders we have to live with the fact that
highly unlikely events and big accidents are now more likely. Small accidents tend to cluster
and previously observed low correlations between unlikely events can now turn on a dime,
and suddenly all assets are moving together — downwards. Finally we will suggest crashes
are probably best seen as corrections that didn’t stop.” We may be in much the same position
with regard to predicting market crashes and crises that we are with our ability to predict
major seismic events. To the extent that we have learned something of the “signatures” of the
underlying dynamics of these different kinds of critical events, we may be given some clues
as to when a major event or “crash” is more likely than at other times. But for all practical
purposes we are in the dark and at the mercy of unknown forces. But as anyone who lives in a
seismically active region of the world knows, it is very prudent to always be prepared for the
WOrSse.

From our perspective the only sane way to approach contemporary markets as a trader is
to recognize the immanence of critical events or “crashes” and always trade with a safety net.
How this can be achieved in practice, how to devise strategies that always require your trading
account to be somewhat immune from the overall direction of the market, lies at the foundation
of the methodology that will be advocated. Not only can the use of a well-planned strategy of
always having long and short positions in one’s portfolio provide a large degree of protection
from overall macro-market risk, but if properly implemented it can generate the other desirable
requirement — positive alpha. How this strategy can be implemented with a methodology to
enable one to select the most opportune trades and the correct portfolio construction techniques
will be the central theme in what follows.

One of the great fallacies of investors is that they tend to believe that they can see far enough
ahead to know when it is the right time to be seeking safety. Even if, as in the late 1990s, the
markets were behaving irrationally and any company with the moniker “dot.com” was selling
at absurd multiples, the average fund manager and trader thought that they could ride the wave
of euphoric price development and know when it was time to get off the ride. There is also
the complacent notion that we will somehow read warnings to get out of the way before an
avalanche of selling occurs. There are no warnings, or if there are they are so well hidden that
most market participants don’t get out of the way in time.

The worst time to be looking to hedge one’s exposure or liquidate one’s positions is when the
market is correcting wildly. This is why we emphasize that crashes are immanent. It is not that
we are unduly pessimistic and have a tendency to expect the worst, rather it is a realization that
we cannot expect any warnings. The best time to apply hedging techniques is during periods,
which are the “normal” or typical times for the markets, when there is a lot of disagreement
about the direction of prices, interest rates, outlooks and so on. In these circumstances, markets
are fractious, they are multi-faceted with many traders operating in different time frames all
seeking out a multitude of price targets and other agendas. In other words, these are times when
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the markets are liquid and when it is most prudent to putting a defensive or hedge strategy in
place.

When markets lose this fractiousness and when all opinions about direction and outlook
become aligned, they cease to have their “normal liquidity” and trading activity becomes
extremely coherent. It is not always the case that in these circumstances that they are preparing
to crash because sometimes the alignment of opinions can be of a highly positive nature and
markets can be said to “boom”. It is to these extreme trend days that we shall now turn.






2
Range Expansion and Liquidity

Nothing moves price more than price movement.

Why do traders, fund managers and scalpers suddenly form coherent views about price direc-
tion? We need to explain what this question is really asking before we can attempt to answer
it. The emphasis in what follows will be an explanation of our view that the typical trading day
shows little consensus or agreement about the near-term direction of prices. It is precisely this
disagreement that facilitates trading. During a typical trading session there are willing buyers
and sellers who will have different time horizons, liquidity preferences and strategic objectives
and these different perspectives will find expression in a flow of transactions that is predicated
on the fact that the different sides to a transaction disagree over the fitness of the prevailing
price. A term that suggests itself in this regard is fractiousness as it conveys the notion that
price discovery and the moment to moment movements of markets have an adversarial flavor.
But if the typical trading session can be characterized as fractious, what are the circumstances
that lead to a different kind of behavior on the part of a majority of market players? How does a
more uniform or coherent view of price direction arise? What can we learn from these trading
sessions in which there is a far more consensual view about the likely course of prices? It turns
out that we can learn a lot.

Let us begin with stating what we believe to be the opposite case to the one we are asking
about. Examining the intraday charts for the majority of trading sessions one will see that
there are a series of price movements in different directions back and forth, the so-called
zigs and zags, as one move is followed by a counter move and so on. These sessions are
the most commonly found and allow the day trader to employ a host of tactics and strategies
designed to “fade” price surges, buy pullbacks and various other momentum and price targeting
techniques. But there are numerous sessions when the intraday price action is not like this,
these are sessions in which, characteristically, a movement (in either direction) begins early
in the session and is then sustained for the rest of the session with little or no retracement.
These sessions are usually accompanied by above average volume and usually they mark the
beginning (or continuation) of a period of range expansion.
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RANGE EXPANSION

Ranked by Forbes magazine in 2005 as the 133rd richest American, Paul Tudor Jones,! who
has consistently outperformed the benchmark returns for more than 25 years, provided some
seminal clues as to his philosophy of trading and these will help us to document our claims
about the importance of coherent trading sessions. Jones is fairly secretive and does not reveal
too much about his trading strategy, but he did offer the following insights during an interview
with Jack Schwager which is transcribed in the first collection of Market Wizards.> Asked
about the nature of his trading system Jones remarked:

The basic premise of the system is that markets move sharply when they move.
If there is a sudden range expansion in a market that has been trading narrowly,
human nature is to try to fade that price move. When you get a range expansion,
the market is sending you a very loud, clear signal that the market is getting ready
to move in the direction of that expansion. (Italics in the original)

Deciphering the “loud and clear signal” that the markets are sending when there is sudden
range expansion will be the focus of this chapter. This discussion will allow us to introduce the
phenomenon of trend days which provide some excellent profit opportunities for the correctly
positioned trader. Moreover in unraveling the dynamics behind trend days we hope to reveal
some vital characteristics of liquidity and price development.

When markets move sharply and coherently they display very distinctive features that are
easily distinguished from the characteristics of more typical trading sessions. One of the most
distinctive characteristics is a price pattern that we have decided to call the Coherent Closing
Bias phenomenon. Although this will be analyzed in detail in what follows, the hallmark of
a sharp and coherent move is that the closing price will tend to be at the extreme limits of
the intraday range. On an upside move the price will tend to close at or near the high for the
session and for a downside move the closing price will tend to be near the low for the session.
Range expansion sessions that conform to this pattern have been called trend days by several
market analysts and we shall follow this terminology. Later in the chapter we shall examine
the converse behavior to a session showing range expansion, namely those sessions when the
market is trading in a very narrow and constricted range. As will be revealed, there are some
very useful interrelationships and dependencies between these contrasting modes of market
behavior and there is a clearly discernible pattern where trend days are often found to follow
immediately from narrow range sessions.

Trend days can be very valuable to the trader as long as they are recognized as such. Larry
Williams, Toby Crabel and Linda Bradford Raschke among others® have written eloquently
on these types of trading days and there are a lot of indicators that have been proposed to allow
the trader to identify when such days are going to occur. Trend days differ from the majority
of trading sessions in that the market becomes so one-sided for the duration of the session that
the normal intraday swing patterns disappear. In other words, the usual back and forth price
antics are largely absent and price proceeds in one direction throughout the session with few,
if any, “corrective” periods or anti-trend behavior. Just how important such days are and how
important it is to recognize them is brought out in this quote from Linda Bradford Raschke of
the LBR Group:

Traders must understand the characteristics of a trend day, even if interested only
in intraday scalping. A trader anticipating a trend day should change strategies,
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from trading off support/resistance and looking at overbought/oversold indicators
to using a breakout methodology and being flexible enough to buy strength or sell
weakness. A trader caught off guard will often experience his largest losses on a
trend day as he tries to sell strength or buy weakness prematurely. Because there
are few intraday retracements, small losses can easily get out of hand. The worst
catastrophes come from trying to average losing trades on trend days.*

From a day trading point of view the correct identification of such sessions can be highly
profitable as price often moves a long way in either direction and if the trader is early to spot
the trend day and patient enough to wait until the latter part of the session to exit, it is not
uncommon to see a return of 5% or more from a single session. However, as the quotation brings
out, the unwary trader who fails to understand the nature of trend days can also experience
calamitous drawdowns by applying the normal day trading techniques in the middle of a strong
trend day. Apart from the range expansion characteristics, on trend days the opening price and
closing price are usually found at opposing ends of the intraday range. It is also not exceptional
with trend days to find the closing price equal to the high or low of the day depending on which
way the market was trending. And it is this phenomenon that we shall call the Coherent Closing
Bias, for reasons that will become clearer as we move onwards.

To facilitate our understanding of the market dynamics underlying trend days it is worth
spending some more time with the notion of coherent trading in which, at least for the duration
of the session in question, there is a more or less uniform view of where the market wants to go.
When we started out this chapter with the question “Why do traders suddenly form coherent
views about price direction?” it may not have been apparent that we were really addressing the
issue of liquidity. However, on trend days the market is really experiencing a loss of liquidity.

LIQUIDITY

Liquidity is one of the more important concepts in trading and finance and yet it is also one
of the most difficult to define. Almost certainly it eludes any obvious way of being quantified.
Sometimes it would appear that market commentators think of liquidity as some kind of macro-
market variable that can be related back to the money supply or credit that is “in the system”.
We suggest that it is better not to view liquidity as having to do with money “sloshing around
the system” but rather as having to do with the degree of disagreement among traders. The best
way it can be observed, but often it is all too fleeting, is to review the depth of the market’s
order book. Expressed in overly simplistic terms, if the order book has depth and is layered
in a multi-tiered manner then there is a “healthy” disagreement among traders about the most
suitable price for the current time frame of reference. The market could be said to be operating
with its normal degree of fractiousness. If the order book empties out very quickly and loses
its fractal and temporal structure then the market has (temporarily at least) lost its liquidity.
If there are very few, if any, bids and a preponderance of traders wanting to sell then either
trading is going to grind to a halt or price is going to “jump” to a new level.

So we propose that liquidity is not a measurable variable of markets but is best thought of
as a compressed way of describing the degree to which markets either facilitate transactions
or inhibit them. For markets to work properly there need to be disagreements, different time
horizons among the participants and different agendas and priorities. While some traders
think that an asset is worth buying at a specified price there must be others who, for various
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reasons, think that it is worth selling at that same price. The two most common frameworks for
financial markets are the open outcry model and the electronic order book and, in both cases,
for sustained trading to take place there needs to be a fragmentation of opinions. Assuming
that there are a dedicated group of traders that want to trade a particular asset, the more evenly
divided opinions are regarding the suitability of the current price the more liquid the market
will be. In very liquid markets buying and selling preferences will show a high degree of
nonalignment. Trading stances will be dispersed and there will no obvious internal coherence
to them. But when the fragmentation is replaced by a near-consensus view among traders the
liquidity evaporates (notice again how the water-based metaphors seem to inform the way that
liquidity is often discussed).

To summarize, liquidity disappears when long-, medium- and short-term investors all share
the same market perspective eliminating a two-sided market. This is well expressed in the
following quotation:

Liquidity declines more than proportionally with the intensity of the demand for it.
The more you need cash, the higher the price you have to pay to get it. And when
average opinion comes to believe that average opinion will decide to turn assets
into cash, then liquidity may be confidently expected to go to zero. By definition,
no market can hedge this risk; no individual participant is rich enough not to need
the hedge.’

EXTREME TREND DAYS

On trend days there is a range expansion and more importantly there is an unambiguous
uniformity to the price action. In what follows we will be solely concerned with trend days in
which there is a strong movement away from the opening price, in either direction. We are not
screening for overnight changes between the open and the previous close but rather confining
our attention to the cases where the extreme ranges are the result of purely intraday dynamics.
Part of the reason for this focus is that we want to avoid the extreme trend days that are
based purely on some overnight news or critical development that, accounts for the unusually
coherent price behavior. This is not to say that an item of news/fundamental information
will not arise during the day to instigate the strong directional movements we shall examine,
but we want to make clear our qualification that we are not considering “overnight gap”
events.®
Setting up the definitions for the pattern analysis we need to identify the following:

° The difference between the open and close is the metric used to determine the intraday
P&L range. We call it the P&L range because this is how we want to consider the value —
it represents the profitability of electing to take a particular directional bias at the
beginning of the session and liquidating that position on the close. To that extent it
does not include any intraday timing; it does not allow one to bale out of the position
at any time after entry on the open until the market closes.

° The overall intraday range is defined simply as the difference between the high and the
low for the session (which necessarily will be a positive amount, unlike the previous
value which will be a signed value).

° The Intraday P&L Range as defined is then situated within the overall intraday range
to provide the extension ratio for the day. Because the divisor can be a signed value the
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extension ratio will also have a signed value and will lie within the interval of +-100%

to —100%.

— In the extreme positive case where the market opens on its low and closes on its
high the extension ratio will be 100% and conversely if the market opens on its high
and closes on its low this will show a value of —100%.

— Intermediate cases can be illustrated as follows. If the intraday P&L range is 75%
of the overall intraday range, and the session closes higher than the open, then the
value will be 75%. It is important to realize that this does not tell you that the close is
in the upper quartile of the overall daily range but it does tell you that for those
traders that bought the open and sold the close they would have enjoyed 75% of the
possible gains to be had for the session.

To demonstrate the concept we have selected a sample case using the KLAC semiconductor
stock which has traded since January 1993. The intraday P&L ranges have been filtered so that
we only consider those that generated returns in excess of 5% or less than —5% and in each
instance we have calculated the extension ratios discussed. If these paired values are plotted
on an XY scatter graph we can see that there is a remarkable symmetry in the pattern observed
(Figure 2.1).

Reviewing the chart the most striking feature is the absence of data points in the middle of the
graph. This is not surprising in terms of the x-axis (the horizontal axis) as we have confined our
attention to the more extreme changes but in the case of the y-axis (the vertical axis) we can see
that there are extremely few data points in the +50% to —50% range. This is a highly significant
finding as it shows that strong trend days are also strongly coherent and decisive. Whatever the
precipitating factor, whether it is the release of key economic data or the market reaching a key
technical target, once traders have “sensed” the impending new direction of price there is strong
conviction and minimal retracement that accompanies such movements. In fact by exploring
the more extreme moves we see that these are also accompanied by the highest extension

-30% -20% -10% Ofe 10% 20% 30%

Closing bias
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Price percentage change from open to close

Figure 2.1 KLAC extreme movements — XY graph for intraday changes and the close position within
the daily range 1993-2006
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ratios indicating that there was almost universal consensus about the direction for the session.
Universal consensus suggests a one-sided market without the normal fractiousness and that is
why the moves are so unidirectional — the lack of disagreement causes a temporary collapse in
liquidity. From a trading perspective such sessions produce quite different responses to those
observed in a more typical session. Traders that are most attuned to the imminent nature of the
decisive move will be doubling up on their positions and those that are on the wrong side of
the market will be scrambling to reverse their positions. All of which will contribute further
to the powerful dynamics behind trend days.

We decided to extend our investigation of the coherence of trend days by examining a
further relationship. In addition to the extension ratio we have also calculated the position of
the closing price for the day in relation to the available range for the day.

We will call this value the closing bias, and it is calculated very simply with the following
formula: Close-low/(High-low). It will have a value between 0 and 100 which can be thought
of in percentage terms. A value of 0% indicates that the closing price is equal to the low for
the day and a value of 50% would indicate that the closing price was in the midpoint of the
daily range and a value of 100% would indicate that the close and the high for the day were
the same value.

We have ranked the daily returns for KLAC from absolute highest (i.e. we consider the
magnitude of the move and not the sign) and then we have rendered two scatter diagrams.
Figure 2.2 shows all absolute daily movements of less than 2% and Figure 2.3 covers the case
for those absolute daily movements that are in excess of 4%. The charts are especially revealing
for many reasons.

As is evident from Figure 2.2 the data points are highly scattered with no evidence that
high or low levels of the extension ratio are associated with any particular bias with respect
to where the close will be in relation to the daily range (i.e. the closing bias). Price and range

100%

- 60%

40%

Close position

20%

T T 00/0
-100% -80% —-60% -40% -20% 0% 20% 40% 60% 80% 100%
Extension ratio

Figure 2.2 KLAC plot of extension ratio and close position — all intraday movements of less than 2%
(absolute) since 1993
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Figure2.3 KLAC scatter plot for the extension ratio and close in range position — all intraday movements
greater than 4% (absolute) since 1993

extension patterns are what might be called incoherently related and could in some sense be
called noisy or random. Looking at this scatter plot one could easily conclude that for minor
fluctuations there is a straightforward sense in which prices could be thought of as being
randomly distributed. But, we are here talking about the smaller absolute daily changes of less
than 2%. These are also the most typical of the series with almost 50% of the total observed
daily data points falling into this category.

Switching our attention to Figure 2.3 this scatter diagram covers the other end of the spectrum
as it shows only the absolute movements of more than 4%. The pattern is completely unlike
the one we just examined and has much greater similarity with Figure 2.1.

What is very noticeable about Figure 2.3 is the absence of data points in the middle of the
diagram. This time, however, this is even more remarkable than in the case for Figure 2.1.
In the situation examined in Figure 2.1 the x-axis represented signed percentage changes for
the intraday range and as we were only concerned about +4% or —4% changes the middle of
the x-axis would necessarily have no values. In the case of Figure 2.3 the x-axis represents the
normalized ratio of the (close-open)/(high-low) and theoretically values anywhere along the
spectrum could be possible. But even more striking is the symmetrical nature of the association
between large negative values on the x-axis with low values on the y-axis (the bottom left-hand
cluster) and the association of high values for the extension ratio with high values on the y-axis
(the top right-hand cluster).

Far from being random and noisy there is a remarkably coherent and structured relationship
displayed in Figure 2.3. When there is a strong move in either direction there is a correspond-
ingly strong likelihood that the move will be accompanied by the closing price pushing towards
the extreme of the daily range. When the price is moving down the close will be tending towards
the low of the day and when the price is moving up the close will be tending towards the high
of the day. Almost never will an extreme price move see the closing price in the middle of the
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Figure 2.4 KLAC histogram showing position of close in the daily range — all data points since 1993

daily range and only rarely will it appear in the second and third quartile. When markets move
decisively there is nothing tentative or neutral about their behavior. The market could be said
to have put aside its “normal” fractiousness in favor of uniformity and coherence. The order
book becomes one-sided and there is poor liquidity on the opposite side of the consensus view
of price direction.

To further illustrate the manner in which coherent structure can be hidden or latent within an
apparently random distribution we have created a frequency histogram showing the percentage
occurrences of the closing bias for all of the data points that we have for KLAC — a total of
more than 3300 such points.

The distribution for all of the trading sessions that we have analyzed, shown in Figure 2.4,
shows that the closing bias is fairly evenly distributed across the 10 deciles where it might
appear. If the probability of a particular decile appearance is approximately equal to its ap-
pearance in any other decile we can say that this variable is more or less randomly distributed.
In other words, for all of the trading sessions one would expect the close within each decile of
the range to appear about 10% of the time, which is almost the case in Figure 2.4 (but with a
slight bias toward more frequent appearances in the lowest decile value). The situation changes
dramatically when we just look at the extreme sessions or trend days that we have described.

In an examination of the frequency histogram for just those sessions when the intraday
market move was 4% or higher (Figure 2.5) there is a very different distribution that emerges
from the data. Remember this data is “included” (obviously) in the distribution for all of the data
points in Figure 2.4, but one could be forgiven for not realizing that it was there! There were
347 occasions on which there was a 4% or higher intraday movement and that is approximately
10% of all of the data points that we have for KLAC. What we find is nothing like the even
distribution across all the deciles but rather an obvious skew to the distribution with virtually
no occurrences in the lower deciles and an obvious preponderance in the upper three deciles.
In other words when the stock has moved up more than 4% in the great majority of cases,
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Figure 2.5 KLAC frequency histogram of extreme upside moves — all intraday moves greater than 4%

more than 75% of the time it will close at the upper end of its daily range (above the 80
percentile value).

With respect to the other side of the coin we now plot the frequency of occurrence (in
percentage terms) of the close appearing in each of the deciles where the overall intraday
market movement was greater than a 4% decline (i.e. <—4%). There were 409 such occasions,
more than 12% of the total data points and Figure 2.6 reveals the mirror image of Figure 2.5
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Figure 2.6 KLAC frequency histogram of extreme downward moves — all intraday moves of less than
—4%
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Figure 2.7 INTC plot of closing position and extension ratio — all intraday movements greater than 4%
(absolute) since 1986

with the preponderance of values on the left-hand side indicating that on days when the market
sells off after the open then it will tend to close near to the bottom of its overall intraday
range. It is also interesting to observe that the slight asymmetry between the extreme up versus
extreme down movements, with a bias toward more frequent extreme downward movements.
In almost 80% of the cases where the market has dropped by more than 4% from its opening
price it will close in the lowest two deciles with respect to its intraday range.

To reassure the reader that the coherent closing bias pattern is not just a peculiarity of KLAC
and that its appearance is widespread two further charts have been included to illustrate the
pattern. The chart template that most visibly portrays the pattern is the one that was in Figure
2.3 as it clearly displays the emptiness of the middle ground when a security is experiencing
a trend day. Let us examine the same chart template for Intel Corporation (INTC).

Figure 2.7 covers a longer period for INTC than was observed for KLAC and begins in
1986 when INTC began trading on the NASDAQ. More than 5000 daily sessions are included
in the total daily samples but as before Figure 2.7 only examines those sessions where there
was an intraday movement (absolutely) of more than 4%. There were far fewer incidents on
a percentage basis for INTC than for KLAC but the overall pattern with a clustering of data
points in the bottom left-hand corner and top right-hand corner indicates that exactly the same
pattern is in evidence. When a security has a pronounced range expansion day the closing price
will congregate at the limits of the daily range in the direction of the expansion. One final chart
for Amgen (AMGN) will hopefully allay any residual doubts as to the ubiquity of the closing
bias pattern.

Figure 2.8 is exactly as before and covers the intraday movements of +4% for AMGN since
1986. There were, relatively speaking, slightly more periods to consider than for INTC, but
still fewer than for KLAC, but yet again the clustering of data points is clearly evident. Indeed
one could make the case that for AMGN the center ground in the chart is even more void of
data points than was observed for KLAC in Figure 2.3.
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Figure 2.8 AMGN scatter plot of closing position and extension ratio — all intraday movements greater
than 4% (absolute) since 1986

INTERPRETATION OF COHERENT CLOSING BIAS OF TREND DAYS

In considering the very striking difference between the distribution of the closing bias when
all of the sessions are considered and only those that made it though the extreme filter, we can
begin to formulate some hypotheses about the dynamics of price development. The coherent
closing bias pattern lends itself to explanation by models that have been proposed from the
worlds of econophysics and other disciplines focused on nonlinear systems.

In the natural sciences a “phase transition” occurs when a physical object that can take
variable values passes through certain critical stages and its behavior or the behavior of its
constituent parts and processes undergoes a transformation or change in its morphological
characteristics. In effect quantitative changes to the variable, i.e. changes that can be measured,
produce qualitative changes in which the variable’s state changes so radically that it takes on
entirely different qualities or attributes. The often cited example is the change in H,0 as it
changes from ice to water to steam or vapor.

We have seen for KLAC, INTC and AMGN (and the behavior is typical of most time
series data for equities) that there is a transformational change in each stock from its “normal”
behavioral characteristics (i.e. how it performs in the majority of circumstances when the
intraday movements are less than £4%) to how it behaves in the more extreme sessions that
we analysed. These extreme sessions can vary from approximately 25% of the total trading
sessions in the case of KLAC to less than 10% in the case of INTC. But in all cases there is
phase transition taking place. The price dynamics that are characteristic of smaller intraday
fluctuations show a random quality that is strikingly absent when range expansion and larger
movements are taking place.

When we consider all of the data series it would appear that the closing bias acts in a random
(i.e. independent and identically distributed) fashion. The closing position with respect to the
intraday range is, by and large, equally as likely to be in any one of the decile ranges. But
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as the magnitude of the intraday directional change grows, traders’ opinions about the likely
direction of prices begin to cohere, they become more and more aligned in their estimation
of the near-term course of the market. There is a virtual unanimity of opinion that leads to
a dramatic diminution of liquidity. Price takes the path of least resistance as even those who
longer term do not subscribe to the prevailing view of the day, step aside to allow those in
control of the agenda for that day to achieve their objective. During this trading session the
market participants may have decided to suspend their usual fractious modus operandi (i.e.
fading a trend after it reaches a certain point such as a moving average). This is not to overlook
the fact that in the following session they may resume their more typical behavior or even
decide to reverse the unidirectional nature of the previous session.

Why would normally argumentative and skeptical traders, who usually have very different
views about the feasibility of the current price, decide to suspend their normal intraday tactics
such as fading a price advance? This is a reformulation of the chapter’s opening question and
to come closer to an answer to it we need to discuss the reflexive notion of price formation.
The classic treatment of the reflexivity in financial markets was proposed by the great English
economist J.M. Keynes in his epic work, The General Theory of Employment:

Professional investment may be likened to those newspaper competitions in which
the competitors have to pick out the six prettiest faces from a hundred photographs,
the prize being awarded to the competitor whose choice most nearly corresponds
to the average preferences of the competitors as a whole; so that each competitor
has to pick, not those faces which he himself finds prettiest, but those which he
thinks likeliest to catch the fancy of the other competitors, all of whom are looking
at the problem from the same point of view. It is not a case of choosing those
which, to the best of one’s judgment, are really the prettiest, nor even those which
average opinion genuinely thinks the prettiest. We have reached the third degree
where we devote our intelligences to anticipating what average opinion expects
the average opinion to be.’

Once a certain price threshold is crossed (a tipping point) during intraday trading, the majority
of market participants or average opinion begins to concur that for this particular day’s trading
average opinion has already chosen today’s winner of the beauty contest. To use an expression
taken from a totally different context but which can be adapted for the present purpose, it is
as if for this trading session all have agreed that “There is nothing more powerful than an
idea whose time has come.” But the cynic would be right to add “Until the next day when
everyone looks at the idea again and decides that it wasn’t so clever after all.” The usual market
contrarians move to the sidelines and those positioned on the wrong side during a coherent
session add fuel to the fire as they rush to correct their inappropriate positions. When average
opinion realizes that average opinion is becoming increasingly uniform and coherent (e.g. a
“bandwagon” is starting) it very soon becomes entirely coherent. Entirely coherent markets
lose their liquidity, at least for the duration of the session in question. Liquidity could thus be
said to go through “phase transitions” as opinions among market participants move along a
spectrum of fractiousness — coherence.

PERCOLATION MODEL FOR UNDERSTANDING LIQUIDITY

The percolation metaphor can also be useful in this context as it helps to explain the quality
of the order books when there are sudden changes in market liquidity. During the typical
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trading session where there is a wide diversity of opinions the order book will have a highly
fractal quality (reflecting the fractious characteristics we have described) with many limit
orders scattered through different price points. This fractal organization provides liquidity
throughout the price spectrum and even though price can jump between different levels that
have been identified by traders to be significant under normal conditions, there will be several
layers at which market activity can be conducted without discontinuities arising. If, however,
there is a sudden change in price or the sudden emergence of a much more coherent and united
view of the price direction then many market participants will begin to change their order flow
and cancel previous limit orders. A major realignment of orders takes place and they will all
be tending towards the one side of the market which is becoming the prevailing direction. The
scalpers who have been constantly caught out by trying to fade a move which does not want to be
faded, the position trader who is on the wrong side of the market and is seeing the position P&L
steadily moving against him and the momentum traders who see a locomotive that is gaining
speed are all persuaded to climb aboard. Naturally inclined skeptics and contrarians either join
the emerging consensus as well or step aside deciding that there is an irresistible force at work.
Coherence and unequivocal opinion emerges and once certain price and volume thresholds are
crossed then the degree of consistency in the estimation of near-term direction becomes not only
something that the market notices but it becomes the phenomenon itself. At such points it can
be noted that nothing influences price development more than the way that price is developing.

The extreme trending process becomes inherently self-aware and recursive in a process that
is sometimes called positive feedback. In terms of the percolation model the normal fractious
nature of the order book, by agents operating at different time frames with different price
targets, starts to dissolve and large gaps open up in the granularity and position sizes of the
order flow. Price changes not only percolate between time frames but there is an alignment
across time frames as traders in all time horizons amend their orders. The percolation threshold
expands beyond a critical level at which price movement becomes accelerated.’

RANGE CONTRACTION

Inside days

In 1988 Larry Williams published a book entitled The Definitive Guide to Futures Trading,
which many (including this author) consider a landmark publication in the field of technical
analysis. Williams’ book outlines a pattern recognition methodology that he had been using
successfully for many years in trading within the futures markets, and that was remarkably pow-
erful and simple in its approach. After reading this book the present author became convinced
about the importance of range contraction sessions in the market.

Earlier in this chapter, trend days were shown to have very distinctive features that make
them attractive for the trader. Price moves quite decisively in one direction as range expansion
is the underlying pattern that is being expressed. What is appealing about the insights that
Larry Williams discusses in his work is his view that those sessions in which there is, in effect,
a contraction in range may be just as significant as range expansion days. Also refreshing about
the technique that Williams proposed is its simplicity and geometrical nature. Techniques which
involve moving averages, standard deviations and so on, most certainly have a major role to
play in quantitative and technical analysis of the markets but there is something refreshing and
attractive about the idea that one can study markets by using the simple geometry of the OHLC
data that is derived from each period of trading. Price geometry is perhaps best captured in the
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Japanese candlestick techniques, which also have considerable value, but the simplest form of
pattern recognition is based on cataloging the results of a sequence of OHLC formations and
looking for those patterns which would yield the most profit potential.

Before examining the range contraction phenomenon the reader will hopefully indulge the
present author in a brief autobiographical detour. Williams devotes Chapter 8 of his book to a
study entitled “Patterns to Profits” and it would not be misleading to suggest that this core idea
was a starting out point for me on my search over the last 20 years for a trading methodology
that will not only generate consistent profits but would also provide intuitive understanding
of the way in which markets behave. During this journey there have been many excursions
into areas such as computational finance, genetic algorithms, self-organized criticality, Kelly
money management techniques and much more,” but after each enjoyable detour I always
return to what in some ways is the simplest and most important piece of the puzzle. What
can we observe about price patterns in the markets that will enable us to make more or less
reliable forecasts about the near-term direction of prices? Personally, I have forsaken the
notion that longer-term market forecasting is a realistic possibility. Despite being persuaded
(even enthusiastically) at different times that there is merit in such techniques as Elliott Wave
analysis or a novel theoretical framework advocated by a cutting edge econophysicist, I have
now set my expectations sufficiently modestly that I will be more than satisfied if I can make
reliable forecasts that extend from a few days to a few weeks at most.

Let us return to Williams’ chapter on “Patterns to Profits” and we shall quote from it quite
liberally:

Market folklore over the years has been that there are four basic patterns that are
extremely reliable for trading . . . but I shall shatter some old traditions about what
are supposed to be profitable patterns and will also reveal to you new patterns that
are in fact profitable. (p. 179)

He begins by looking at one of the patterns that he believes and demonstrates has erroneously
been considered as reliably profitable — a key reversal day:

A reversal day is any day whose low was lower than the previous day, but whose
close is higher than the previous day’s close. This indicates a reversal since the
market went down to new lows for the day, then came back, with buying pressure,
closing higher than yesterday’s close . . . Depending on which trader you talk with,
this is either a phenomenally good, or an astoundingly good buy point...The
records indicate otherwise. (pp. 180-181)

Based on back testing several futures markets Williams shows that the technique produces
mixed and mediocre results at best. There is no need to rehash his findings or even to update
his back testing by looking at more recent results of identifying the patterns. The point is simply
to emphasize how the rather simple pattern recognition procedures that he describes and the
extensive computerized back testing that he undertook produced results that were strikingly
contrary to the market folklore. He separates the useful patterns that deliver profitable trades
from those that are believed to be profitable but on close examination are effectively useless.
He subjects various simple patterns to analysis including gap days, outside days and then inside
days. And it is in the section on inside days that he reveals one of the secrets that made him a
highly successful trader:

Chartists and authors have not paid very much attention to inside days over the
years. They have made note of them, but this is the first time, to my knowledge,



Range Expansion and Liquidity 27

that anyone has made a serious study of the impact of inside days. And wouldn’t
you just know it ... inside days are one of the most reliable forecasting patterns to
occur in the marketplace! (p. 218)

Williams proposes a variety of permutations that involve an inside day as a precedent condition
and which is then followed by many other “geometrical formations”. For example, he considers
the following pattern — an inside day where the close is lower than the previous day and the low
of the previous day is a 10 day low. This is the template for the pattern and in scanning across
various markets (Williams scanned the futures markets) one can create a time projection/profit
matrix showing how frequently the pattern leads to profits and how frequently it leads to losses.
Regarding the pattern just mentioned and only to give the flavor of the Williams procedure it can
be seen from back testing in 1988 (at the time that Williams was writing his book), in the case
of the S&P 500, two days after the pattern occurs there were 71% times that one would be in
profit and for U.S. Treasury bond futures the figure for three days hence would have been 87%.

Once again we do not need to spend too long on the actual historical data but rather to reflect
on two issues. The first is a methodological one and it has to do with taking the simplest time
series characteristics — the four elements of price OHLC only (no derived time series data such as
EMAs or MACD data points) and using these as the basis for classification of pattern templates.
The second point is that “hidden” within these patterns may be counterintuitive notions that
defy the popular market folklore. Indeed by uncovering the reliability of certain permutations
involving the inside day element to a two day pattern, Williams performed a significant leap
forward in drawing attention to this particular aspect of market behavior. Moreover Williams’
work has been seminal in underlining the fact that the occurrence of narrow range or inside
range patterns are precursors to trend reversals or breakouts.

This has been taken up by many practitioners and one of the more notable is Toby Crabel who
also came from a futures background. As we shall see later Crabel introduced some refinements
to the idea that narrow range days have more forecasting power than had been previously
acknowledged and proposed a methodology based upon the Opening Range Breakout.'” Alan
Farley acknowledges the influence of Toby Crabel’s work in his own analysis of the importance
of range contraction and expansion.'! Farley has a pattern which he calls a coiled spring and
it is based on Crabel’s pattern of the NR7:

This tiny signal represents the narrowest range bar of the last seven bars. The bar
that immediately follows a NR7 often triggers a major price expansion. When
price fails to eject immediately, the breakout may still appear one to three bars
later. Sometimes the appearance of another NR7 on the next bar (NR7-2) rings a
louder bell as odds increase for an immediate breakout event.'?

In terms of trading with this pattern there is a compelling logic with regard to the risk/reward
ratio in that the NR7 pattern is likely to appear before strong moves in either direction. If one
is agnostic about the direction one can apply an ambivalent approach:

Movement out of a NR7 should continue in the direction of the original violation.
Place an entry stop just outside both range extremes at the same time and cancel
one after the other order executes. This directional tendency permits a tight exit
stop just beyond the opposite range extreme. Place this order at the level of the
cancelled stop. This strategy takes advantage of price bar expansion regardless of
market direction. Risk remains low because the NR7 range allows a very small
loss when the trade fails.'?
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Before returning to the manner in which the impending breakout can best be applied it will be
helpful to review several examples, from actual trading experience of how range contraction
sessions are often associated with directional changes or breakouts. Some of the examples will
show relatively short-term opportunities but there are others where the correct isolation of the
key range contraction patterns were the precursors to large and sustained moves. While it may
not be possible, contemporaneously, to differentiate the big opportunities from the smaller
ones, if the trader is correctly positioned with the right money management techniques, then
the small opportunities will give way to larger profit potential as one of the main features of
the pattern is that the breakouts will be abrupt and decisive in nature.

The first chart (Figure 2.9) for Doral Financial (DRL) contains a mixture of signals based on
range contraction events some of which are associated with minor inflection points and some
of which are found at critical junctures when substantial profits can be earned in a very short
time frame.

Figure 2.9 has many interesting chart patterns, some of which are examined elsewhere in
this book but in this instance it is instructive just to focus on the narrow range sessions because
many near-term turning points on the chart coincide with inside days and Doji formations.
A Doji pattern is a very distinctive chart pattern that comes from the Japanese candlestick
tradition. In essence the pattern reflects the situation within a trading session when the opening
and closing price are virtually the same. The length of the upper and lower shadows (i.e. the
distances to the high and low of the session) can take many different forms but the distinctive
feature of the Doji is that the resulting candlestick looks like a cross. The formation is often
found at market turning points and some have attributed its significance to the fact that traders
are revealing their hesitation and indecision as they move price in both directions during the
session but gravitate back to the starting point for the session.

The overall pattern for Figure 2.9 is of a complex topping formation with a third attempt in
late March/early April 2006 to challenge the mid-February high (A) just above $12. Associated
with A are two inside days which, when they occur soon after a new multi-period break to a
new high or low, usually indicate hesitation and lack of conviction about whether to continue
breaking to new ground. There was a lack of follow through at the $12 level and the stock
retreated back to the $10 level by early March. Throughout March the stock rallies back towards
its mid-February peak (A) but notably with waning momentum and declining money flow. The
critical breakdown point is actually depicted at point B on the chart and yet again we find
a revealing inside day just as the avalanche begins. Also worth noticing is the inside day at
C which comes after several days of losses which brought DRL back to an area of potential
chart support at $10. The inside day that was registered on this day again provides evidence
that traders were hesitating at this point to see whether any buying support would appear to
arrest the decline. As can be seen there was no attempt to rally and the stock continued down
to a point on the right-hand side of the chart at $8.23 which is approximately 50% from the
mid-February high. As an aside we could mention that there is an interesting interpretation
of the bigger pattern to the chart for Doral. Some technicians might be tempted to identify a
head and shoulders pattern in this chart and a plausible construction of this formation which is
lurking within the data could be made. However, such large formations pose special problems
for pattern detection algorithms and we have decided not to track this formation in our daily
analysis of the markets.

The next chart (Figure 2.10) is for Office Depot (ODP) and shows a co-instantiation of three
patterns that we have been reviewing. The candlestick found at B has all three properties; it
is an inside day, it is a Doji formation and it is also an NR7 formation. What also makes the
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pattern significant is that it occurs soon after the rather striking formation at A where ODP
tried and failed to break above $46 with a powerful volume surge. The very long upper tail
to the candlestick at A and the fact that the body of the candle is very narrow with a close
that is nearer to the intraday low than the high suggests that there was a trend day in the
making which reversed and failed. This is a warning signal that the overhead resistance is
too formidable. What one wants to examine after such an occurrence is evidence as to how
serious an effort will be made on an attempt to retest the breakout. When one confronts a
very tentative pattern such as the one at B this suggests that the path of least resistance is a
further retreat which is in fact what is observed. At the $41 level, which is an area with some
previous resistance/support, the stock again tries to mount a new effort to revisit higher ground.
A bearish looking pullback channel emerges and at point C we find the second very revealing
inside day formation which occurs exactly at the 20 day EMA. The minor plateau that we have
highlighted at $43 precisely illustrates the difficulty that ODP is encountering in its efforts to
regain any positive momentum. This would have been an excellent entry point on the short
side as there were three compelling reasons to be bearish on the stock.
The following factors would have contributed to a very reliable sell signal at point C:

° The earlier pattern at A and B shows clear overhead resistance at $46 and the rally back
to C has the right characteristics for a bearish pullback channel.

° The momentum and money flow were deteriorating throughout May 2006 while the
stock was trying to recover from the selling that emerges at B.

° The inside day at C followed by two more sessions in which price fails at $43 suggests

that this is now the new overhead resistance barrier.

We would suggest that the perfect entry point would have been on the close of the day following
the inside day at C as the stock failed to close above the level of the inside day. This would
have provided an entry point just above $42 allowing for an approximate 10% profit within
the next seven sessions.

In the next chart (Figure 2.11) for Disney (DIS) there are two examples of inside days
that provide useful clues as to possible directional turning points. During April 2006 Disney
had moved within a very narrow range between $27 and $28.20 with no exceptional volume
sessions. At point A there was an attempt to break down below $27 which in hindsight can be
seen as a fake-out in that it was clearly not in the direction that the stock was about to head.
The three candlesticks at point A that coincide with the false breakdown are then followed by
the highlighted inside day in which the lows below $27 are avoided. This suggests that for
some traders, although the future course may be unclear and they are adopting a wait and see
approach, there is at least some conviction behind the notion that there is support for the stock
at $27 so there is no need to retest that level.

As we move forward the chart formation at point B is the most interesting and revealing.
There is again, in similar fashion to what was observed on the ODP chart, a coincidence of
three different patterns at point B — there is an inside day, there is a Doji candlestick pattern
and, most strikingly, we find the NR7 pattern. The candle at B is tiny and we have learned to
seek out these rather striking patterns as they are often important precursors to a major move.
In this case we can see that the stock was about to enter a strong rally phase which begins three
sessions later at C where the stock moved up on almost three times its average daily volume.
The entire A — B pattern on the Disney chart is an example of a type of pattern that is often
found in connection with turning points where we will find a false breakout in the opposite
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direction to the real one which is about to come, inside days at turning points and then a tiny
candlestick which instantiates all three of the range contraction templates we have examined.

Continuing with the theme that tiny candlesticks can mark important turning points, the next
chart (Figure 2.12) for the Russell 2000 index taken in May 2006 is also informative. During
the early part of 2006 the small cap Russell 2000 index made a succession of new all time highs
and in the session on May 5th 2006, which precedes the highlighted session, the index closed
at 781.83 which was an all time high just exceeding the previous high from mid-April. So was
there cause to celebrate a new further leg upwards? The chart formation that was registered
on May 8th which we have highlighted is one that would have suggested caution rather than
celebration. It is another example of all three patterns arising together — the NR7 formation, a
tiny Doji candlestick and an inside day.

As it turned out the all time high on May 5th would have been a good time to be preparing
to go short on the small cap index rather than believing that a new leg upwards was under
way. Not for the first time (or the last) the markets would have confounded many players and
misled a lot of index players that had been assuming a continuation of the bullish momentum
to carry the index even further upwards. One possible way of interpreting the critical tiny
candlestick that is highlighted is that it represents a reluctance to express any firm opinion on
the future direction of price. Unlike the coherent trend days that we have examined in which
liquidity conditions diminish because there is more or less a uniform view of the near-term
price direction, in the case of these tiny candlesticks it would seem that there is no consensus
view at all. Traders are demonstrating an unwillingness to take any kind of stand on near-term
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direction. The liquidity conditions at the prevailing price are not really tested as many traders
appear to be sitting on the sidelines sensing that a big move may be just around the corner. As
the chart shows this big move was just around the corner and on May 10th following another
inside day the sell-off commences which brought the Russell 2000 index down by more than
100 points in just over one month.

There are numerous other examples that could be provided to illustrate the important point
of this section which is that range contraction is often a harbinger of major breakout patterns.
In the special circumstances that were observed for the Russell 2000, and also for Disney,
along with many others from our trading experience, one should attach added significance to
the range contraction pattern when all three signatures are found together — an inside session,
an NR7 session and a Doji candlestick formation. When this pattern occurs the chart is sending
out a clear message to pay attention to the impending course of price development. Having
drawn attention to these precursor patterns we can now tie them together with the discussion
from earlier in the chapter when we reviewed range expansion days.

RANGE CONTRACTION AS A PRECURSOR TO TREND DAY

Range contraction sessions are very often precursors to breakouts which often coincide with
powerful trend days in which the trader who is forewarned can earn substantial profit within
a single session. The attractiveness of the reward potential from trend days has commanded
the attention of many well-known traders who have developed different trading strategies for
anticipating breakouts and powerful range expansion sessions. In essence the technique is the
same as the one that Farley alluded to earlier and that owes much to the suggestions of how
to play the breakouts by Toby Crabel. Crabel’s book is entitled Day Trading With Short Term
Price Patterns and Opening Range Breakout and has become something of a cult classic. In
essence the principle is that one determines certain price points, for the sessions that follow
on from an NR7 session, that can act as automatic triggers which, if they are touched in the
subsequent session, will leave a trader positioned to benefit from a strong trend day should it
occur. The formula that has been proposed for determining an upward trigger by Crabel is the
following. One finds the 10 day average of the minimum value between the following variables
the high-open and the open-low and then one multiplies this resulting value by 1.1 (some other
variations have been suggested).

An alternative method which allows one to be positioned on both sides is to set the triggers
for the opening range breakout on both sides enabling one to benefit from both uptrend days
and downtrend days. Once again Larry Williams has one of the simplest approaches which is
to take the opening price on the session following an important range contraction event and
then add (or subtract) a percentage of the previous day’s true range. For a trigger to catch a
bullish move the percentage could be 80% of the previous day’s range and for a bearish move
the figure could be to subtract 80% of the previous day’s range.

A lot of articles have been written about the exact methods to follow to determine the
opening range breakout with some believing that there is a magical formula that allows you
to be sure of capturing the trend days when they should occur. But we would suggest that the
more refined triggers suffer from a spurious degree of accuracy. It is interesting that Crabel’s
book has achieved almost mythical status with some traders and, since it is out of print, it can
sometimes be found on eBay at prices measured in thousands of dollars.
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We suggest that Larry Williams has it about right when he describes the mechanics of playing
the breakout — “it is really just as simple as that, a pickup in range, substantially greater than
yesterday’s range implies a change in the current market direction . . . price almost always opens
within the previous day’s range . . . if there is an expansion or moving away from the opening,
price will probably continue in that direction.” This exactly echoes the point that John Paul
Tudor Jones made in his interview with Jack Schwager. When markets speak with a united
voice it makes a lot of sense to listen carefully to what they are saying.

There may not be the quantitative precision that one would need to program an algorithm
to deliver the exact trigger points but essentially the simple rule of thumb is to put buy stops
on either side of the opening price after an NR7 session that take into account a margin (based
on the previous day’s range) that prevents one from any obvious whipsaws. The next thing
is to remember to be patient and to hold tight until the end of the session. As we have seen
in connection with the Coherent Closing Bias phenomenon it is vitally important not to be
impatient on a trend day as the chances are very strong that if you are correctly positioned
for the directional surge you will want to exit on the close as it will probably be near the best
levels of the day from the point of view of profitability.
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Comparative Quantiles

Financial markets contain vital information about the way in which prices are likely to develop
but the background “noise” is so distracting that the most revealing clues as to future likely
direction remain largely hidden. Useful contributions to the vast literature of technical analysis
have been motivated by the desire to develop the right techniques and methodology to enable
the analyst and trader to separate the most pertinent information, the “nuggets”, from the
peripheral and information-less noise.

We shall contend that the primary reason why many quantitative techniques fail to unearth
what is of most value to traders is that all data within a time series is treated as equivalently
valuable or relevant. With tools such as moving averages and standard measures of dispersion,
all of the applicable data is sucked into an algorithm or function, the data points are all treated
equally and the output provides a vast array of statistical values, all precisely quantified, with the
implicit promise that the essential information is now amenable to further analysis. However,
our contention is that this process can capture too much data to be ultimately valuable to the
trader. Because there is no differentiation as to the quality or appositeness of the data that
is provided as input to statistical functions, we may find that the output statistics have only
limited value in describing the data’s key features.

To set the background for the cardinal issue that we will be making in this chapter we
shall begin by examining an oft-quoted remark that points to the inherent limitations of the
arithmetic mean — “My feet are in the furnace and my head is in the freezer so on aver-
age I’'m feeling fine.” What the remark is really pointing to is the fact that an average will
“smooth” out extreme values to produce a rather bland (“middle of the road”) numerical
value that, taken on its own, gives no clues as to the extreme values that are included in
its calculation. A human being would not be fine if his body extremities were exposed to
such hostile conditions, and an arithmetic mean calculation that smoothes away the extreme,
“outlier” events within a time series also fails to tell us what the series is really like. We
can easily lose sight of the more interesting features of price data — the critical moments as
the time series evolves — because these will tend to be subsumed in any averaging process.
Instead of having a map with the critical contours and major peaks and valleys preserved
an averaging technique produces an amorphous and monotonic pathway through the middle
ground.
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QUANTILES EXPLAINED

Our view is that markets are most revealing when they stray from the norm, which is why we
focused in Chapter 2 on trend days and inside days. As we shall also discover with other market
metrics such as volume, the quieter (low volume) sessions and the more active (high volume)
sessions are usually more revealing than the sessions when there is more typical volume. With
this in mind we propose that each market metric should be thought of as being best represented
as a continuum or spectrum of values and that the value recorded for each session should be
situated in that spectrum’s range. Once such a continuum is assumed it becomes feasible to
identify which segment of the spectrum each daily position occupies. There is a commonly
used term within statistics that is applicable to the situation we have just described — a quantile.
A quantile is a generic term that covers some better known specific instances which includes
percentiles and deciles. The central idea behind quantiles in general is that data is ranked (i.e.
sorted from lowest to highest) and then, depending on which quantile one is interested in, for
example, the lower decile, the relevant quantile value can be identified from looking at the data
values that lie within the appropriate interval. If we are focusing on the lower decile then we
would be interested in the value that represents the demarcation point that separates out the
lowest 10% of the values.

If this sounds too abstract let us be more concrete. What we are interested in can best be
illustrated by thinking through one of the best known quantile values, which is the median
value of a data series. To take a simple example if we have 101 people in a room and we rank
them by their incomes, the exact midpoint of the ranking (i.e. the 51st person) will have the
median income. Alas most things in statistics are not as simple as they seem and that is why
we chose our sample size as 101 people rather than 100 because then the 51st person in the
ranking has the median income. There are 50 people with incomes less than the median person
and 50 people with incomes higher than the median person.!

The median value implicitly requires a ranking of the data unlike the mean value which
simply sums the values and divides by the number of values. One of the main advantages of
the median is that it is less sensitive to the inclusion of outliers. To revert to the example of
the incomes of a small group, imagine what would happen if there is an addition to the group.
Assuming that the members of the original group have incomes that are fairly typical of the
general population the median value will, for the original grouping, also have a value that
is very much in accordance with the median for the general population. But if a successful
hedge fund manager is added to the group the arithmetic mean will jump dramatically and
the mean value will no longer be similar to the typical income value of either the group or
the population. However, the median value will not change as the ranking will ensure that the
manager’s income will be at the boundary of the ranking and therefore not be a factor in terms
of the midpoint value. The median value can justifiably make claims to be the best indicator
of the typical value in a series and it will usually correspond to an actual value (unless it has
to be interpolated) as opposed to a theoretically derived value such as the mean.?

The vital point of this example is that the original data, whether it be a series of individual
heights or incomes, closing prices, volume figures, MACD values, MFI values, log changes
or even beta values, needs to be sorted and then subdivided according to the quantile that is
specified. Users of software tools like Excel will be familiar with some of the functions that
enable one to identify key quantile values such as the median, the quartile and the percentile
values. With the appropriate Excel functions, for example =PERCENTILE(cell address, per-
cent value), the parameters that are required by the function are the cell addresses or array
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Figure 3.1 QQQQ April-July 2006 showing closing price and lower quantile values

that contains the values from which you wish to extract the quartile value and a specification
of exactly which percentile value is required. This parameter can be specified in the interval
between 0 and 1 so specifying 0.20, for example, would return the value that lies on the bound-
ary for the lowest 20% of the values in the data series. It pinpoints the demarcation value for
ranking the data so that the lowest 20% of values fall below the 20 percentile value.

In the case that follows we will set the lower quantile value at the 20 percentile value as we
explore the price data for the NASDAQ 100 proxy, QQQQ. The period covers April through
mid-July 2006 which corresponds with a period of overall market weakness and in particular
a period when the NASDAQ 100 rather sharply underperformed the S&P 500.

Figure 3.1 has been kept as simple as possible to illustrate the lower quantile value. The
dotted line corresponds to the 20 percentile value calculated from looking back at the closing
price from the previous 20 sessions. For each session in the moving window the calculation is
performed by ranking all of the data within the window and calculating the demarcation point
that segregates the bottom 20% of values. All of these demarcation values are then plotted as
a derivative time series in the same manner as the more familiar moving average. In the above
example the quantile series is derived from the closing price series but it could just as easily
be based on any number of variables. We might want to track the lower quantile for the daily
lows or the daily volume or for other derived values such as the money flow values (as we shall
discuss in Chapter 4). Once the value is computed we can easily detect those sessions when
the variable of interest, in this case the closing price, is either above or below the designated
quantile value. A cursory review of Figure 3.1 shows that, during most of the period in question,
the closing price is below the lower quantile value. Price is seeking out even lower closes than
the weaker closes indicated by the trailing 20 day window. Just as with a moving average the
procedure can be tuned more exactly by selecting exactly the data window one desires and
even weighting the quantile values in the same manner as an exponential moving average. In
the discussion that follows in order to keep matters as lucid as possible we will proceed with
pure vanilla quantiles and will normally use a 20 day window.
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Figure 3.2 QQQQ April-July 2006 showing lower quantile values based on daily closes and lows

To further introduce the quantiles approach and provide more background to the more
advanced techniques based on the comparative quantiles framework, the next chart in Fig-
ure 3.2 shows two series for the lower quantile value. The dotted line, as before, represents
the 20 percentile for the daily closing prices, and the second line, with triangles, represents the
20 percentile for the daily lows during the same lookback period of 20 days. The envelope that
is created between the lower quantile based on the closes and the lower quantile based on the
lows has contained the closing price throughout the period. This suggests that the price lows
achieved in the moving window are anticipating the upcoming direction of the closing price to
a rather significant extent. In itself this can provide additional insights to the more customary
charts involving moving averages and price envelopes created by volatility bands, for example.
However, we are still introducing the concepts and will reserve our main discussion for those
occasions when a primary data series value such as the daily closing price transgresses each
of the separate quantile values that one is tracking. By tracking coincidental transgressions we
can find important clues as to divergences and confirmations.

Figure 3.3 shows the envelope that is formed by the lower quantile for the daily closes
(again based on the 20 percentile) and the upper quantile for the daily closes (based on the
80 percentile). The dashed line this time corresponds to the 20 day simple moving average
and the closing price is also indicated as the line with the squares. As already intimated charts
based on first order quantiles (i.e. the values inputted to the percentile function are the raw
OHLC data) can have value in their own right, but the really fruitful use of quantiles is to be
found in using derived time series data such as quantiles that track the closing bias that was
discussed in Chapter 2 or quantiles that track the intraday range values.

At this point we need to step back and consider exactly how best to interpret Figure 3.3. The
derived time series that corresponds to the upper quantile values is showing the trend from the
previous 20 days of the highest closing prices (i.e. those that lie within the uppermost 20%
when they are ranked). It effectively ignores the middle of the road values and captures what
is occurring at the upper boundary. In terms of the ranking procedure there may be a constant
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reshuffling of the actual instances of the closing price that are included in the upper quantile or
there may be a kind of temporary “freezing” of the values. With respect to the upper quantile,
if prices are deteriorating then there will be few additions, if any, of newer values to the upper
interval as the time window moves forwards. The trend of the line revealing the upper quantiles
may form a plateau which indicates that new higher prices are not being achieved and that the
ranking is preserving a “stale” series of values. There will be sudden “cliffs” when the high
values are dropping and the previously captured values slip out of the time window. This can
actually be observed in Figure 3.3 especially at the point marked A, and, to a lesser extent, at
the point marked B. The steepness of the cliff after a plateau gives a sense of how steep are the
declines in the underlying price values under examination. By being selective about the data
that is evaluated and only considering the boundary values one obtains a more responsive and
pliable indicator of underlying market dynamics. As was noted previously one can avoid the
tendency of averaging techniques to smooth away the rough edges that often contain the most
valuable market data. Sometimes the smoothing effect of averages is exactly the behavior that
is required from an indicator, but on other occasions it is very desirable to focus on the data
from the untypical trading sessions.

DATA SELECTIVITY

Rarely, in reviewing the finance literature, do we encounter any suggestions that in analyzing
historical time series data, it may be more useful to use a selective approach to data runs.
Instead there seems to be an unspoken bias that the more all embracing a data run is the more
efficacious it will be. If there is 20 years of high frequency data available on a particular asset,
the view seems to be let’s use it all in the belief that the more data that is used the more
reliable the diagnosis will be. For certain purposes, the kind of hypothesis testing that uses all
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available data will be the most appropriate to use. But once one goes beyond trends and moving
averages and tries to discern important information about turning points in price development,
in other words, how markets behave during critical phases, we should put the obsession with
comprehensiveness aside. Selectivity will allow us to zoom in on that part of the data spectrum
that is likely to reveal the most useful information.

At this point we should anticipate a possible objection to the whole enterprise of data
selectivity. An argument could legitimately be made that in analyzing the historical data for
any security the data for all sessions should have equivalent status, and that we are on dangerous
ground when we attempt to separate those sessions which have a “special” quantile status from
those that are “ordinary” or typical. The argument could be that if we focus our attention
only on the special occasions that show up in the quantiles of interest we may miss out on
underlying price development trends that creep up on us during the ordinary sessions. But
there is an important rejoinder to this argument which is that all of the data is considered in
the comparative quantiles methods that we are advocating, it is implicit in the rankings. Even
if a particular data point occupies the middle ground in the rankings its inclusion contributes
to the delineation of the values that lie on the boundaries that are of interest. No data has been
ignored but rather the spotlight has been focused on those data values that register within the
quantiles which deserve the most attention.

Another paradoxical quality concerning data selectivity is worth commenting on as well.
Much market analysis is confined to only the closing price and volume data in a historical time
series. Returns can be easily calculated from only considering succeeding closes and since this
provides the basic data for log change analysis the other dimensions of market prices — the
open, high and low — tend to be ignored. Practitioners of technical analysis and actual traders
themselves are keenly aware of the usefulness of the full range of OHLC data, and this richer
data set has been used extensively in the construction of numerous technical indicators. True
range, which we have found to be one of the more useful and relevant market metrics, can
only be computed using OHLC data. Equally important is the notion of an intraday range or
change and this can only be referenced by the change from the open to the close of the current
session rather than the current close to the previous close. Without using the O, H and L it is
impossible to get a perspective on intraday volatility as opposed to interday volatility and both
of these metrics need to be determined for a proper analysis of volatility as we shall see in
Chapter 6.

COMPARATIVE QUANTILES ANALYSIS (CQA)

Market behavior can best be thought of as falling into three phases — quiet, normal (or typical)
and critical. Each phase has its own characteristics. Our analytical tools will focus on those
quantiles that are designed to zoom in on the quiet and the critical (which will usually cor-
respond for most variables to the lower and upper quantiles) and we shall pay less attention
to the mid-range quantiles. As previously mentioned, this does not mean that we ignore the
mid-range quantile values. If the typical values that occupy the mid-range quantiles were ex-
cluded from the data extraction process the ranking procedure that is implicit in the quantiles
approach would fail to register the more interesting values that are pushed outwards to the
boundaries by their insertion into the mid-range values.

Analysis based on comparative quantiles is concerned primarily with the time series data
that falls within the boundary quantiles. What we are advocating is a systematically selective
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method of stratifying data points into those that are especially suited for a specific purpose. The
specific purpose may involve volume analysis, range expansion, inside day analysis or whatever
but the important issue is that by selecting the most relevant data for the specific purpose we
are able to focus our attention on the critical or vital data rather than the overwhelming amount
of background data which obscures what we are looking for.

The first intuition at this stage to help explain the CQA approach is to introduce the notion
that quantile values can be extracted from two different but related sets of data points such as
closing price and volume from a particular stock’s history. When we use a moving time window
approach where we look back at (say) the previous 20 data points for that specific series, we
can then determine whether the current data point (or point that is being currently analysed
by the algorithm) is above the quantile threshold, below it, or possibly equal to the specified
quantile value. As soon as that marker has been established many different realms of analysis
become possible such as a comparison between what may be happening in the upper quantile
with respect to price but the lower quantile with respect to volume or the range for the session.
It is for this reason that we call the methodology comparative quantiles analysis (CQA) and
before explaining in more rigorous terms the precise procedures to follow we would like to
provide a little more background to why we believe that the tools are so useful.

The example that follows is intended to illustrate the benefits of the technique and we hope
to show that, even though the technique does require a fair amount of computation, it can be
performed within an Excel framework. For those who are able to program in a language such
as C++ or Java the algorithms are relatively simple to code and the great benefit is that the
setup for different data series is much more straightforward than having to treat the data within
the confines of a spreadsheet format.

CASE STUDY - NEWMONT MINING (NEM)

The first case study, as illustrated in Figure 3.4, will be for Newmont Mining (NEM) and the
period selected is from January 2005 to the end of May 2006. During the period the stock
experienced a major upward move from $35 in May 2005 to almost $60 at the beginning of
2006, but NEM also encountered a number of corrective episodes as can be seen on the chart.
Figure 3.4 is a weekly chart of the stock’s performance with the four episodes annotated as
A, B, C and D which marked turning points that preceded corrective behavior.

The first correction that begins at A was the largest in percentage terms as the stock moved
down 24% from almost $46 in March 2005 to $35 in May 2005. The correction that begins
at point C in early February 2006 resulted in a 20% retracement and this was fairly closely
mirrored by the separate correction that begins at point D. The brief and shallow retracement
that begins at B led to only a 12% fall in October 2005.

The intuition that motivates the comparative quantiles approach is that turning points will
be more readily identified and recognized by the focus on the upper and lower quantile values
for specific variables. To test the effectiveness of the CQA methodology we need to see how
well the signals that are generated conform to the turning points that are in evidence on the
price charts.

With Figure 3.5 we will begin to witness the benefits that flow from the techniques of
comparative quantile analysis. The chart will require some explanation as the material that is
presented is unfamiliar. The time axis for Figure 3.5 is more or less the same period as that
covered in Figure 3.4 with a slight delay on the left-hand side to allow for the trailing window
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calculations. During the period just two variables have been tracked for NEM to show the
dissonant activity that preceded each of the four corrections — A, B, C and D. The first of the
two variables is simply the closing price and the second is the closing bias which was discussed
in much detail in Chapter 2.

Before considering what is actually plotted in Figure 3.5 we need to examine the underly-
ing calculations that are required for the CQA method. For each of the two variables — closing
price and closing bias — a quantile value has been determined in accordance with a ranking
analysis of the values that arose during the applicable time window being used — in this case the
preceding 20 trading sessions. One calculation is for the upper quantile value for the closing
price (UQ close) and this has been set at the 75 percentile value (i.e. this is equivalent to the
upper quartile). The other calculation is for the lower quantile value of the closing bias (LQ
closing bias) which has been set, in this example, at the 25 percentile value (this is equivalent
to the lower quartile). For each session the next issue is to determine whether the closing price
falls above the UQ close or not. If it does then a positive occurrence is registered otherwise the
entry remains blank. Similarly for the closing bias in each session it needs to be determined
whether the closing bias is in the lower quantile of values or not. If it is the positive occurrence
is also registered separately otherwise the register is left blank. So there are two registers, one
for UQ close occurrences and the other for LQ closing bias occurrences. Finally we can create
an accumulation register which is given a positive value when, for the same session, there is a
positive occurrence in both of the quantile registers. If we now use a moving 20 day window we
can count the number of occasions that are to be found in the accumulation register. In essence
we are monitoring the co-occurrence of events that arise in both of the opposing boundaries at
the same time, and we accumulate these in a moving window.

The number of co-occurrences during a moving window is the crucial value that has been
plotted in Figure 3.5. The threshold on the y- or vertical axis has been set to three so that only
those occasions when the co-occurrence value is above or equal to three are shown. By setting
the filter or threshold at three we eliminate a lot of the distracting noise in the data. What is so
remarkable about Figure 3.5 is that only four periods register over the entire period and they
strikingly coincide with the A, B, C and D periods from Figure 3.4.

We have screened out a lot of activity within the time series which is distracting and we
have only registered the occasions on which the quantile threshold has been satisfied. As the
frequency of the co-occurrence between the divergent indicators rises above the threshold so
the diagram is suggesting that a there is a dissonant pattern underlying the price dynamics
which needs to be resolved by a price correction episode. Going short on all of the occasions
when the frequency of co-occurrences had attained a level of four on the y-axis would have
captured each of the corrections that took place for NEM during the period. There were no
false signals. The signals are a little bit early (better than being late) but there is additional
fine tuning, as we shall see, that can be applied to make them even more exact. What is also
important is that we are not being provided with too many signals and too many patterns to
analyze further. The closing bias could be seen as a leading indicator and when it diverges from
“bullish” price behavior the subliminal message is that there are some market participants
that are not acting bullishly but in fact selling into strength.

Before moving to another case study there is another chart that can be useful to further
explain the usefulness of the CQA approach. Figure 3.6 takes a different perspective on the
frequency of co-occurrences that was featured in the previous chart (Figure 3.5).

Figure 3.6 is a slightly unorthodox regression between the occurrences of the close being in
the upper quantile and the closing bias being in the lower quantile and could be construed as
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Figure 3.6 Newmont Mining (NEM) January 05-June 06 comparative quantiles regression showing
upper quantile price and lower quantile closing bias

the regression of the closing bias on the actual price. But how was this regression created? The
procedure is to mark each time that the variables registered within their respective quantiles
with a date or time value for that occurrence. Any value could be used that marks a consecutive
linear continuum for the time period under review, but in the case of an Excel spreadsheet
the value that has been used is the underlying integer value that uniquely identifies each date
based on a starting value of 1 for January 1st 1900. Where the two dates coincide a square
appears on the XY scatter graph otherwise a value that is just below the minimum values for
the x- and y-axes is recorded which means that the event does not appear on the diagram, but
it still allows the “time line” to be revealed. The separate squares on the chart correspond to
the frequency count which we observed in Figure 3.5 and as we can see they cluster at times
along the time line. Just as in Figure 3.5, but this time with the different perspective provided
by the pseudo-regression approach, Figure 3.6 enables us to identify those periods when we
find a cluster of co-occurrences and this can act as a leading indicator of dissonance and a trade
alerting protocol.

We have said that Figure 3.6 uses a pseudo-regression technique to illustrate the co-
occurrences against integer data values so that they display on a time line but it needs to
be stressed that this does not mean that it makes sense to perform an actual linear regression.
There are too many periods when no co-occurrence is evident and the procedure will generate
too many null values to be of value.? Interestingly, however, we can plot a correlation coeffi-
cient showing the co-occurrence during a 20 day window and the changes in the coefficient, if
interpreted correctly, can also be used to anticipate potential turning points.

Figure 3.7 is slightly more difficult to interpret than the simple frequency of co-occurrences
that is evident in Figure 3.6. However, significant turning points for NEM are subtly revealed
in Figure 3.7 showing the value of using this alternative perspective on the data. Let us try to
provide some additional intuition to what is revealed in Figure 3.7 as it will help to clarify
the nature of the co-occurrence phenomenon. In the case of the two disparate quantiles we are
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Figure 3.7 Newmont Mining (NEM) March 05-June 06 showing correlation between upper quantile
closes and lower quantile closing bias

examining — bullish price action accompanied by weak closes — it should be expected that the
frequency of the co-occurrences would be minimal. Even more strongly expressed, we would
expect that co-instances would be absent or very rare, and that a correlation analysis would
point to very weak correlation at best and most likely a negative correlation value should be
observed. In fact this is the case in our analysis and that is why the threshold on the y-axis of
Figure 3.7 has been set to 0.25. If the y-axis began at —1 which is the limiting case for negative
correlation values, the lower half of the chart would be very busy indicating that most of the
time the observed correlation is indeed negative. By setting the y-axis threshold at 0.25 all
of this activity has been filtered out and we can concern ourselves only with those occasions
when the coefficient value becomes significantly positive. Each of the jumps above the 0.25
level indicate that the far more typically weak or negative correlation is giving way to bouts
of positive association or alignment between the two disparate quantiles.

By comparing the column peaks to the actual closing price of NEM, which is captured on
the right-hand vertical axis, it becomes easy to evaluate the efficacy of the spikes as a system
for generating trade alerts. Moving across the chart from left to right we can see that the alert
at point A on Figure 3.7 would have led to substantial profits, and additional profits also could
have been taken at points B and C. The alert that lies at D would have been a false signal and
would have led to a loss. Point E would have been a good signal for the last price correction
that is indicated on the right-hand side of the chart and which saw the price drop from $58 to
just below $50. Taken together it would seem that the spikes in the coefficient value provide a
good alerting system to price turning points that would have proven profitable on the short side.
In other words the column peaks in Figure 3.7 provide an alternative method of discerning a
critical dissonance condition that will often lead to a change in the price direction.

In summary we have so far shown that the CQA techniques applied to NEM have been highly
reliable in anticipating major turning points that preceded price corrections. The incongruities
between apparently bullish price action and increasingly negative divergences from the closing
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Figure 3.8 NEM turning points for bullish moves

bias values were clearly captured in Figure 3.5. Using the threshold of four co-occurrences
within a 20 day lookback period it would have been plausible to have been correctly positioned
for each of the four corrections that occurred during the period under review. Extending the
analytical techniques to include the correlation analysis that we have just reviewed would have
sharpened the focus somewhat and provided additional opportunities on the short side. Now
we want to see whether the converse of what we have just examined is just as reliable. Can
we use the lower quantile values for the closing price and upper quantile occurrences of the
closing bias to anticipate turning points ahead of major bullish moves?

In Figure 3.8 there are three turning points identified that preceded bullish moves for NEM
in the period from January 2005 to mid-2006. The most powerful bullish move is the one
that begins at point B in November 2005 and culminates in the move up to the highest close
in January 2006 just below $60. The rally that begins at C after the February/March 2006
correction moves from the $50 level back towards (but significantly just below) the late Jan-
uary high. The rally that begins at A is less acute and contains a minor retracement in July
2005.

For Figure 3.9 we have flipped the analysis that we undertook to unearth turning points
that preceded corrections to show the situation where price is in the lower quantile and the
closing bias is in the upper quantile. Exactly the same procedure has been followed where
the co-occurrences within these disparate quantiles have been registered and Figure 3.9 shows
the times when the co-occurrences have exceeded the threshold of three times within a 20
period lookback window.
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Figure 3.9 Newmont Mining (NEM) 20 day comparative quatiles analysis showing co-occurrence or
alignment between lower quantile price and upper quantile closing bias

Demonstrated again in this example is one of the strengths of the CQA approach in that
only few signals are generated. Only three separate clusters need to be considered and as can
be seen from the NEM closing price, which has been plotted on the same time axis, the three
clusters correspond convincingly with three noticeable price troughs that preceded periods of
substantial price gains. Referring back to Figure 3.8 we can see that the three clusters of co-
occurrence correspond to the A, B and C periods that were identified. The clusters in November
2005 and also in early March 2006 coincided with the two occasions during the entire period
under review when the stock mounted sizable rallies and in both cases the signals gave adequate
warning of the probability of an impending directional change. In both cases one would have
been entering the long trade just ahead of the two major rallies. The left-hand cluster is notably
more dispersed than the other two and the number of co-occurrences rises to six and seven
on some occasions. Remember that this is the rally that was identified as beginning at point
A in Figure 3.8 and the price formation was more complex than for the other two rallies at B
and C. In fact the cluster that touches a co-occurrence value of four in late April 2005 would
have proven to be premature as NEM continued downwards until mid-May and one could have
sustained a loss by entering when the signal (i.e. on reaching the level of four) was first given.
However, the very convincing nature in which we would have been alerted to the other two
major rallies at B and C is sufficiently encouraging that we can assert with validity that the
CQA techniques are adept at discovering turning points ahead of bullish moves as well as the
corrections that we previously examined.

As was seen with Figure 3.6 the same co-occurrence data that is displayed in the preceding
figure (3.9) can again be presented in the manner of a pseudo-regression line as previously
explained. Figure 3.10 shows the XY scatter plot for the coincidences of the events within the
two quantiles. All of the co-instances are plotted in this presentation and it can be seen that they
remain relatively rare with the exception of the cluster in April/May of 2005 which as was just
noted has some problematic implications. The clusters in November 2005 and March 2006 are
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Figure 3.10 Newmont Mining (NEM) January 05—June 06 comparative quantiles regression showing
lower quantile price and upper quantile closing bias

relatively isolated and as was seen they more accurately disclosed the incongruities between
bearish price action and bullish action as revealed by the closing bias values. For the inter-
ested reader there is a refinement to the CQA techniques which relates the co-occurrence for
individual securities to macro-market variables but this will have to wait for another occasion.

CASE STUDY - LEHMAN BROTHERS (LEH)

We want to switch our attention now to another case study to further gauge the reliability
of the CQA technique for identifying potential short candidates for temporary (or longer-
term) corrections. The stock selected is Lehman Brothers (LEH) and Figure 3.11 shows the
weekly closes from the beginning of 2005 to early July 2006. Being able to identify tradable
corrections and retracements in what is, for the most part, a very bullish chart should present
some challenges to the CQA methodology. In particular we need to inspect how reliable
the techniques prove to be in anticipating the major correction which begins at point D in
Figure 3.11.

The most notable feature of Figure 3.11 is the unusually positive nature of the price devel-
opment that begins in late June/early July 2005 and takes the stock from $48 to $75 in early
April 2006. As we have annotated on the chart there is only one violation of the 20 week
EMA during this whole period which is quite extraordinary. Three minor corrections at A, B
and C and one major correction which begins at D have been identified. The turning point in
late April 2006 which coincides with D produced a 20% correction by July 2006. Given this
contextual background how reliable did the CQA techniques prove to be in identifying these
turning points?

In Figure 3.12 we only have two signals provided by the comparative quantiles analysis. The
first signal was provided by divergences that are indicated during the latter part of September
2005. The actual price top prior to the correction occurred on October 3rd and the threshold
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Figure 3.13 Lehman Brothers (LEH) 20 day comparative quantiles analysis showing co-occurrence or
alignment between lower quantile price and upper quantile closing bias

of four was crossed initially on September 20th when the stock closed at $56.74. The price
went on to climb to $58.57 on October 3rd so the first signal (the crossing of the four level)
was several sessions early but the price peaked at less than $2 higher. The only other signal
was generated in April 2006 and timing for this is uncannily accurate. The first session when
the frequency of co-occurrences crossed the threshold value of four was April 24th when LEH
closed at $76.75. Three days later the price top ahead of the serious correction occurred and
this was at $77.75 just $1 higher than the signal alert price. Over the next two sessions LEH
gave back more than $6 and by June 13th 2006 it had fallen by more than 20%.

If we now move to the incidence of bullish signals we can examine the co-occurrence
between events registered in the lower quantile for the closing price and the upper quantile
for the closing bias. In other words we are examining whether there is an alignment between
what on the surface would seem to be incongruous events. As our intuitions have suggested
previously this divergent behavior could be suggesting that the bearish price action may be
about to turn around in the wake of the more bullish tendencies of the closing bias. In Figure 3.13
we find only two occasions when the co-occurrence moved above the threshold value of two
and only one occasion when it moved above three.

It will be evident that we have had to drop the threshold value for the y-axis in Figure 3.13
or there would have been nothing to show. But surely it could be claimed that is changing
the rules to suit our purpose. The rejoinder would be that the threshold values are not etched
in stone and there may be a need to adapt them to fit different market conditions. What is
most important is that we think of adaptive and relative scaling. In Figure 3.13 we can see that
there are extended periods when no co-occurrences at all was registered so the incidence of
two occurrences becomes, relatively speaking, a significant event. If we confine our attention
only to the two occasions when the threshold value of two was attained we can see that late
October 2005 was a good time to be taking a long position in LEH and the mid-June 2006
period would have captured the bounce that followed from the severe correction. Again to
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be wholly consistent the June 2006 signal would have been premature and waiting until the
co-occurrences had amounted to three times within the accumulation register would have been
more accurate.

CASE STUDY - EBAY

The third case study for testing the validity of the CQA techniques involves the online auctioneer
eBay (EBAY) and Figure 3.14 shows a chart of the weekly closes from the beginning of 2005
until July 2006. The stock begins the period under review with a very severe sell-off, there is
a recovery rally from June 2005 to the end of 2005 (which contains some further corrective
phases) and the weakness re-emerges in early 2006 and persists until the summer of 2006.
During the period under review the price falls by more than 50% and the chart follows broadly
an A B C wave decline in the Elliot Wave lexicon. The chart has very different characteristics
to the one for Lehman Brothers that we examined and should provide a different set of hurdles
over which the CQA methodology will have to prove itself.

Turning to the analytical charts the first to be examined tracks the co-occurrences of price in
the upper quantile and closing bias in the lower quantile. Figure 3.15 illustrates that there are
only three signals generated where the frequency of occurrences rises above the level of four.
The closing price has been mapped on the same time axis and is measured on the right-hand
vertical scale. The benefit of this charting technique is that it becomes very apparent whether
the signals suggested by the comparative quantiles analysis do in fact coincide with key turning
points. In reviewing Figure 3.15 it can be seen that there is a remarkably good fit between the
occasions when the columns first attain the level of four co-occurrences and the suitability of
taking a short position in EBAY. All three signals occurred just before significant declines. The
right most signal would have alerted the trader to the substantial retreat which began in late
November 2005 when EBAY was close to $46 and produced profit opportunities throughout
December. The final hurrah in price development for the stock occurred in mid-January 2006
and the price would barely have exceeded the price level at the time of the alert. Whether the
trader would have been patient and resisted the earlier opportunities to take profit is a separate
money management issue. However, a scaling out of the trade by taking a portion of the profit
in December and maintaining a longer-term interest in the trade would have enabled some
exposure to at least part of the long decline that ensued from mid-January onwards.

If we now turn to the long side and evaluate the opportunities that were presented by the
CQA methodology we can see in Figure 3.16 that three signals were generated again. The
signals broadly coincide with three of the turning points that were annotated on Figure 3.14
and the notable exception is the late October 2005 rally which saw EBAY move from $38 to a
level just above $46 in late November. If one is looking for exact timing then the two left most
signals alerted in Figure 3.16 are somewhat early and in both cases although the anticipation
of significant turning points was valid there would have been a risk of being stopped out before
the move. It is for this reason that some of the CQA alerts are best not considered as appropriate
for traders with short time horizons. The third cluster on the right which coincides with the
later part of May 2005 would have allowed the trader to catch the only meaningful upward
move in the entire first half of 2006.

Plotting the correlation between the different quantiles as opposed to counting the frequency
of co-occurrence provides a different perspective and although there will be overlapping signals,
the correlation approach sometimes will reveal additional information of value. In Figure 3.17
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Figure 3.15 EBAY 20 day comparative quantiles analysis showing co-occurrence or alignment between
upper quantile price and lower quantile closing bias

we can observe the spikes that bring the correlation coefficient value above zero from its more
customary values below the threshold value of the left-hand vertical axis. In the case being
displayed the presumption is that when the correlation spikes above zero there is a dissonance
between the bullish price behavior and the fact that the security is closing weakly in terms of
the closing bias. There are three occasions when the coefficient value rises above 0.3 and if
only these had been followed with short trades all of the trades would have been profitable.
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lower quantile closing bias

Figure 3.18 contains the flipside of what is seen in Figure 3.17 and indicates dissonance
between poor price behavior (i.e. in the lower quantile) and strength being revealed in the clos-
ing bias. The clustering of signals throughout November 2005 would have been profitable on
the long side and perhaps it is what is not revealed on the chart that is most relevant. There are
no correlation spikes registered at all in 2006 and this would have kept the trader away from
any temptations to trade on the long side during the protracted decline.
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SUMMARY

We believe that when taken together the results of each of the case studies and all of the charts
that we have considered provide convincing validation for the CQA methodology. There is
much further work to be done with the basic framework but we believe that the evidence points
to the proposition that when unexpected alignments within incongruous quantiles appear there
is a strong possibility that a directional change is imminent. We receive relatively few signals
from the CQA indicators but the ones that we do receive have been broadly coincidental with
observed turning points in the price development. The CQA is not intended as a day to day
timing tool but is reserved for those turning points when divergences have surpassed certain
key values. There needs to be some flexibility in deciding on the key threshold values and the
simple rule is that in each individual circumstance it needs to eliminate most of the data as
inconsequential and only focus on exceptional values that have proven to be reliable in the
past.






4

Volume as a Leading Indicator

If “volume precedes price”,* as is often suggested, then it should be possible to apply ana-
Iytical techniques to certain volume attributes that will have some predictive capabilities with
regard to future price development. Rarely do the markets offer such promise in the form
of a nonproprietary leading indicator. Using various techniques that come under the general
heading of money flow analysis it becomes feasible to decide whether a particular security is
being accumulated or distributed and this will be seen to be the most useful outcome from
volume analysis. To paraphrase the opening citation slightly we will see that a security that is
undergoing accumulation can be expected to gain in price and a security that is displaying the
characteristics of distribution will probably offer opportunities on the short side. Equally, it can
be very informative to see whether there are divergences between the security’s price behavior
and its volume behavior. This chapter hopes to throw light on how we can measure accumula-
tion and distribution and how we can identify divergences between the rates of accumulation
and/or distribution and the rate of change in price development.

Historically, some of the most relevant contributions to the literature on accumulation,
distribution and money flow are due to the work of Joe Granville who pioneered the concept of
On Balance Volume (OBV) in the 1960s and 1970s.' There have been many indicators that have
been motivated by his analysis and today many technicians still rely on this indicator in their
prognosis of the markets. There is an underlying intuition regarding the OBV indicator that
has had a substantial influence on the thinking about volume, and also about the usefulness
of indicators that point to a divergence between price action and other less visible market
dynamics that are operating “beneath the surface”. We shall explain the basic OBV technique
and try to throw light on the intuition.

The formula for calculating OBV is remarkably simple:

o If the current close is greater than the previous close, then the current volume is added
to the previous OBV as it is considered to be up volume.

. If the current close is less than the previous close, then the current volume is subtracted
from the previous OBV as it is considered to be down volume.

. And if the current close is equal to the previous close then the current OBV is considered

to be equal to the previous OBV.

Let us look at one of many examples where, despite (or should that be because of) its great
simplicity there is often great value in the OBV analysis. Figure 4.1 shows the daily price
development for Intel Corporation (INTC) during the second half of 2005.
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It can be easily seen from the chart that the stock is not performing well from a price point
of view, but perhaps more telling is what is revealed in the OBV chart. Following the price
peak in mid-July 2005 just above $28 the stock begins a steady descent into late October. It
rallies in November 2005, very much in sympathy with the broader market, reaching a peak
around the U.S. Thanksgiving holiday. As can be seen the stock stalled at $27 failing to regain
the mid-July high value and thus setting up the potential for a lower high and rally failure. The
OBV chart clearly reveals that during the second half of 2005 there is ongoing distribution
indicated by the steady decline in the OBV values. Even during November when the price
rallies the OBV fails more notably than price to recapture the OBV levels shown in the July
period. This would be considered a good example of money flow and price acting divergently
and could have provided the cue for a successful shorting of the stock in early December 2005
around $26. Following the gap down in early January 2006 to just above $22 this trade would
have yielded a better than 15% return within a month.

One thing to notice about the OBV values is that they are raw positive or negative volume
values representing the continued accumulation of actual volume based on the rules we have
seen. The values are not expressed as an index which makes it more difficult for trading
algorithms to interpret them easily. There is a variant of the OBV which does represent a
similar value to the OBV in index terms but this has not been widely adopted.>

SMART MONEY

The On Balance Volume indicator also rests upon another widely held belief that many market
technicians subscribe to, which is the view that there is both smart money and dumb money
(“the crowd” or even more pejoratively this is sometimes expressed as “the herd”) in the
markets. Needless to say the task undertaken by OB V-inspired analysts has been to attempt
to uncover or disclose what the smart money is doing and then align oneself with the smart
money positioning before the crowd catches on. According to the OBV theory the evidence of
what the smart money is up to can be found in learning how to read volume charts correctly
and when the public or crowd finally become aware of what had been occurring to a security
“beneath the surface” they will push prices even further in the emerging direction. Here in a
nutshell is the essence of the idea that volume precedes price and also reference to the idea
that it is the so-called smart money that paves the way through its accumulation of a security
to eventual significant price increases. If the smart money is equated with major institutional
players such as large mutual funds then the motivation for the trader might be simply to align
oneself with a trend that shows that large institutions are accumulating a particular security. On
the contrary, if a particular security has entered a distribution phase in which larger institutions
do not appear to be participating actively with new commitments of capital while the price is
rising, this is a useful signal that the security may be ready for a price correction.

We need to examine some different twists that have been applied to the notion of smart
money to prepare ourselves for what we believe is the most useful tool in volume analysis —
money flow based on our own comparative quantiles approach which we will come to later in
the chapter.

There is a danger when using the term smart money that the definition becomes somewhat
circular. There are two issues. First, can we identify the actual sources of the volume prior to
the breakout (i.e. is it large pension funds or hedge funds for example)? If not we are really
saying little more than this — there was some accumulative activity prior to the price increase
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and since it was correctly positioned to take advantage of the increase it must have been “smart”
money. But it doesn’t take much reflection to realize that this is only true in a circular fashion.
The second problem relates to the control group issue in testing experimental hypotheses.
How can we distinguish between the simple contrary cases, i.e. volume increasing with price
rising and volume increasing with price falling? The smart money theory advocate might say
that volume increasing with prices falling is actually an example of a security that is being
distributed. But if this answer is acceptable then we seem to go round in a circle back to the
idea that the classification of whether a security is under accumulation or distribution can only
be made after the price development outcome is known. It would seem that one can neither
be sure about the correct classification ahead of knowing the outcome nor have a theoretical
framework that is falsifiable.> But let us see if the smart money concept can be made more
rigorous.

To make the notion of smart money useful in our trading we need to find patterns that enable
us to track its signature or footprints. This leads us in turn to questions about the possible
institutional identity of the smart money in the market, and to some other difficult questions
that need to be addressed before we can benefit from the important insights behind OBV and
money flow:

° Who, or what, is the smart money? Is it the mutual funds (surely the surrogate for the
public in many ways), is it the hedge funds, or is it the trading desks of Goldman Sachs
and Lehman Brothers?

. Who is the dumb money? There seems to be a presumption that the dumb money or
the crowd is in some vague sense “the retail” investor or trader who is trading via his
or her own brokerage account. But the problem with this notion is that there are not
enough such players in today’s highly organized markets for them to be a serious factor
in moving markets.

. How, if at all, can one differentiate between new institutional money that is being put
into a security on an accumulation basis versus hot money that is looking for a swing
trade that may last for hours or days at most?

How, if at all, can one differentiate between new buying and short covering?
Is there any method enabling one to distinguish between liquidation of existing long
positions and new short selling?

. With algorithmic trading platforms so abundant how can one really attempt to unravel
the nature of the buying and selling which is designed to confuse and conceal as to the
principal’s intentions?

In searching for answers to such questions we are setting ourselves an ambitious agenda but
we hope to show that the comparative quantiles framework we have introduced in Chapter 3
provides us with an opportunity to tackle some of these issues.

QUIET VOLUME SESSIONS

Continuing with the smart money/dumb money dichotomy there are a couple of approaches to
volume analysis that are worth considering cursorily in the light of the capabilities for a selective
procedure to volume analysis that are offered by the comparative quantiles technique. Norman
Fosback introduced the concept of the Negative Volume Index (NVI) in his book Stock Market
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Logic.* The central assumption behind this index is that informed or smart investors tend to
be dominant during quiet sessions (i.e. when volume is decreasing from the previous sessions)
and the uninformed crowd will tend to predominate during the more active sessions when
volume is increasing. Under this hypothesis at least, there is an implicit criterion for separating
the activities of the smart and dumb money. According to the theory the smart money only
gets counted when the volume is declining so the Negative Volume Index, following Fosback,
is our way of tracing the footprints of the smart traders and market players. The methodology
for the Negative Volume Index interestingly does not include volume directly in the actual
calculation of the index but only as the criterion for deciding on what does get added to the
index. Here is the simple rule. If the volume for the current session is below the volume for
the previous session then the Negative Volume Index is augmented with the (current close —
previous close)/Previous close and if the volume exceeds the previous volume a zero is added
to the previous NVI value. The Positive Volume Index (PVI) works in a similar fashion except
that the criterion for how to adjust the PVI is determined by whether the current volume is
higher than the previous volume.

The real value for the NVI and PVI, as with many indicators including the OBV, is to be
found not so much in the absolute values of the index or OBV values, but rather with trends
and the rate of change in the values. If we compare the current value of the NVI to a moving
average, say with a 50 day window, then if the value is above one it suggests that accumulation
is taking place and vice versa. When the index increases above this value, the implication is
that the smart money has been increasing its appetite for this security, adding plausibility to the
idea that future price advances are expected by well-informed investors. When the NVI falls
below one then the smart money is losing its appetite for the security and is probably engaged
in distributive activity which could be a harbinger for lower prices ahead. It may well be that
there are not too many followers today of the NVI as it has been eclipsed by more complex
money flow techniques but it can still be used in an attempt to identify broad market trends
by looking at overall market volume. Fosback claims that there is a 95% probability of a bull
trend when the NVI is above its one year moving average, and drops to 50% when the NVI is
below it.

One further and related approach to the issue of tracking the activity of smart money is to
be found in the work of Lynn Elgert who initially expounded his views some years ago in
an article that appeared in Barron’s magazine.> The procedure culminates in a market metric
called the Smart Money Index (SMI) and the basic idea behind its construction is that the dumb
money is most active during the initial period of a market session whereas the smarter and
more informed traders and investors are more active during the final hour of trading each day:

The Smart Money Index is based on the idea that emotional, news-driven investors tend to trade
during the first half-hour of trading, while the more rational, professional investors tend to trade
during the final hour after evaluating the day’s action in the markets. The Index is calculated by
subtracting the change in the Dow-Jones Industrial Average during the first half-hour of trading
from the change during the final hour, and then cumulating.®

Whether this observation is as true today as it was in the 1980s when the SMI was devised is
open to some doubts. We would suggest that the nature of trading has changed so radically
and there must be a real question mark over the notion of the participation of the “uninformed
investors and traders”. However, this has not diminished the enthusiastic way in which some
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commentators and promoters of proprietary trading techniques embrace such attempts to detect
what the smart money is up to:

More recently the Smart Money Index provided advance warning of the July 1998 market top,
the October 1998 market bottom, the January 2000 DJIA/March 2000 NASDAQ tops, and the
September 21, 2001 bottom. Thus, this Index has a stellar record of providing advance warning of
important stock market turning points.’

Great things have been claimed for this index, which we are unable to comment upon and our
only reason for mentioning this particular technique is to highlight more of a methodological
perspective rather than to pass judgment on whether the supposed fact that smart money is
more active in the latter part of the trading session is true or not.

Before we outline what we believe to be a new and improved methodology for money flow
analysis we want to review the traditional notion and construction of the Money Flow Index
and show how, in some instances, it can be used successfully in trading.

THE MONEY FLOW INDEX (MFI)

The Money Flow Index is a volume-weighted version of the Relative Strength Index. The
indicator compares the total transaction values traded on days with upward price movement to
the transaction values traded on days with downward price movement.

The steps involved in calculating the Money Flow Index are:

Decide on the time window or lookback period of interest
Calculate the Typical Price for each of the periods, i.e. (High + Low + Close)/3
Determine the total transaction amount or Money Flow for each period, i.e. Typical
Price * Volume

. Determine the Positive Money Flow amount, i.e. accumulate a Positive Money Flow
amount for each of the periods, within the time window, when the Typical Price moves
up from the previous value

. Determine the Negative Money Flow amount, i.e. accumulate a Negative Money Flow
amount for each of the periods, within the time window, when the Typical Price moves
down from the previous value
Determine the Money Flow Ratio, i.e. Positive Money Flow/Negative Money Flow
Determine the Money Flow Index, i.e. 100 — 100/(1 4+ Money Flow Ratio)

There are essentially four separate procedures:

° Decide upon the correct pricing value to be attributed to each session. Rather than
simply using the closing price there is an attempt to capture the price spread during
trading and to arrive at a typical price for the session. Once this has been calculated
and multiplied by the observed volume one has the transaction value for the session
which can then be accumulated.

° For each session one needs a criterion to decide whether it is a positive day or a negative
day. The simplest criterion would be to use the Typical Price with a value in the current
session above the previous typical close counting as a positive day and vice versa. It is
also possible to use variants on the (H+ L 4 C)/3 formula.
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. After allocating the sessions to a positive or negative accumulation register one can
then determine the positive/negative ratio.
° The Money Flow Ratio can be normalized and expressed in an index format.

The great advantage of the MFI is that it has been widely implemented in most of the well-known
software packages used by traders for technical analysis. It can be used by position traders and
swing traders that use end of day data primarily as well as for day traders that are monitoring
intraday charts. In the author’s own trading experience the MFI has been used extensively with
considerable success and in certain specific circumstances there is undoubtedly a valuable edge
that is provided by this indicator.

MFI is most valuable when a security is in a relatively quiet phase of volume and price
development. This can best be illustrated with the following example, which proved to be
highly profitable, and which arose for Martha Stewart Living (MSO) in late August 2005. The
setup for the trade is displayed in Figure 4.2. Notice especially the price congestion during
most of August 2005 in which price activity was confined to a very narrow range between $26
and $27. During this period of price stagnation there is clear evidence of accumulation taking
place in the MFI chart segment below the price chart. Also noticeable is the manner in which
the steepness of the MFI slope stands in contrast to the much gentler slope of the RSI slope.
On August 25th the stock broke out on heavy volume and over the next four sessions moved
from $26 to $34.

It is the dissonance or divergence that is revealing and which provides short-term trading
cues. We are suggesting that the pattern below can provide us with the foundations for a
reliable template or pattern recognition algorithm using the MFI. When price has been trading
within a very narrow range for several periods but there is unmistakable evidence of positive
money flow indicating accumulation, be prepared for a potentially major price breakout. This
is essentially a short-term pattern in that one is not monitoring for any longer-term evidence
of accumulation but rather looking for a trading pattern that should arise typically within a 10
to 20 day period. In the case of MSO the trader who had observed the unusually positive MFI
prior to the breakout on the 25th could have achieved a 25% return within four trading sessions.

Another example of a very similar setup can be seen in the chart for AMGN (Figure 4.3)
at the end of June 2005. There is again evidence of accumulation during the month of June
as highlighted in the steepening slope of the MFI especially visible during the second half of
June. Also very noticeable in the AMGN chart is the fact that the stock moved sideways within
a very narrow range for the remainder of the month of June. Another noteworthy feature of
the charts is that all three exponential moving averages, the 20, 50 and 200 day EMAs, had
converged at or close to the $60 price level. When reviewing longer-term charts for AMGN
it can be seen that this price level has proven to be fairly pivotal for the stock historically
and certain institutions will have specific filters and screens set up to take a closer look at a
stock that is trading at an area of important chart support. Also significant perhaps is that the
period under review in the chart coincides with the end of the second calendar quarter, which
is a period during which portfolio managers are overhauling their holdings and often engaging
in some new acquisitions and portfolio cosmetics. The fact that there was little day to day
volatility during this period suggests that the stock was probably not featuring as a priority for
many day trading desks and it is precisely this relative calmness of this period of trading that
is the hallmark of the pattern we have found to be so useful.

On July 5th, following a long holiday weekend the stock broke out from the period of price
congestion with a 2.7% upward move to $62.51. This was then followed by a series of further
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upward moves including the major upwards gap on July 20th which enabled the stock to
close above $80 representing a 33% advance from the price breakout at the beginning of July.
There is a revealing dissimilarity between this chart and the one for MSO that we previously
examined which in some ways would have made the AMGN opportunity more attractive. As
can be seen from Figure 4.3, the price breakout for AMGN was less abrupt and traders that
understood the dynamics that had led to the July Sth upward move still had plenty of opportunity
to climb aboard for the substantial short-term profits that were to be realized within three
weeks.

In each of the examples there is one key factor that becomes evident upon closer inspection
of the charts which is the fact that in each case the price action is subdued just prior to the
breakout and yet there is a very noticeable increase in the MFI values. An additional, not
mandatory, requirement for the pattern is that the price has entered a zone where it is close to
one or more of its key moving averages or an area of previous chart support. This suggests that
the optimal circumstances for using the MFI indicator is in what we would call quiet markets.
When the market is thrusting or experiencing strong trend days there are too many dynamics at
work for a meaningful segregation of the up volume and the down volume. On those occasions
where there are lots of fireworks in the market with big trending days we think that it is next to
impossible to separate out these different forms of market activity. It is only when the markets
or individual stocks are in their quieter phases that it becomes easier to attach the appropriate
proportionality to the volume indicators to derive a meaningful ratio indicating whether there
is accumulation or distribution taking place in a particular stock.

MONEY FLOW ANALYSIS BASED ON COMPARATIVE QUANTILES

Before we can properly introduce the methodology of comparative quantiles analysis (CQA)
we need to take care of some preliminary issues that involve the basics of money flow from a
high level perspective and we need to define some key terminology including the true range,
closing position with the true range, signed volume and accumulation windows.

At the center of the money flow methodology is a distinction between positive and negative
sessions where if the price closes up that is designated to be a positive session and all of the
volume associated with that session is then accumulated in the positive or bullish camp and
vice versa. The ratio that emerges is based upon the relative volume values of the positive and
negative camps and this is intended to suggest whether there is a bullish or bearish bias to the
security. Or expressed slightly differently this is intended to provide evidence of accumulation
or distribution.

But in differentiating between the positive and negative volume sessions there has not been
any attempt to differentiate qualitatively between the sessions. In other words all sessions
are treated equivalently and the coherent trend sessions, the very quiet sessions and the more
“typical” sessions are all lumped together and either added to the positive or negative volume
accumulator. This raises precisely the same issue of data selectivity based on the character
of the sessions that we discussed in the last chapter where we laid out the basic case for a
comparative quantiles approach. We need to address again the same objection that we previ-
ously confronted regarding the selectivity of attention that is integral to this procedure. The
argument could legitimately be made that from a volume perspective all sessions should have
equivalent status and that we are on dangerous ground when we attempt to separate those
sessions which have a “special” quantile status from those that are “ordinary” or typical. If we
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focus our attention only on these special occasions we may miss out on underlying volume
trends that creep up on us during the ordinary sessions.

As we have indicated before the normal sessions are not ignored in a quantiles-based
method; they occupy the middle ground in the ranking procedures. It could even be claimed
that positioned as they are in a ranking procedure they help to push out the more conse-
quential sessions towards the boundaries — both upper and lower. This also helps to clarify
that we are not just, in the case of volume, concerned with the upper boundary sessions
when volume is particularly heavy but also with the converse when volume may be unusually
light.

Even more justification for the selectivity is that when examining money flow with quantiles
it is the price quantiles that drive the methodology rather than the volume quantiles. What we
mean by this is that we do not perform our basic filtering of sessions on the volume quantiles
per se. Instead we single out the sessions that are of primary focus from the price or closing
bias quantiles and then secondarily we would consider the quantile that the accompanying
session volume falls into.

TRUE RANGE

A simple view of the session’s range is to subtract the low from the high of the session and
often that value is sufficiently useful. However, a more accurate reflection of whether a stock
is experiencing more volatile conditions when the range is expanding is to use the quantity
that was introduced into the technical analysis literature by J. Welles Wilder and featured in
his book, New Concepts in Technical Trading Systems.?

The true range is useful for measuring more volatile periods in the markets and where
stocks are experiencing “gaps” from the previous session’s trading. Its original application
was in the commodities markets where large price gaps and even limit moves are to be found
and where the simple intraday range calculation is inadequate for quantifying the presence of
range expansion. Although the limit move does not occur in the stock market, except under
very rare circumstances, the principle is worth noting as it points to the insufficiency of the
intraday range in extreme conditions. A limit move occurs when a commodity opens up or
down its maximum allowed daily move and, assuming that it does not come back within the
daily range limit amount, no trading is permitted in the current session.

While limit moves are not a problem with individual stocks, certainly opening gap moves are
frequent enough to make the true range calculation a worthwhile improvement to the simpler
intraday range measurement. The true range is expressed quite simply as the greater value of
the following:

. The current high less the current low.
. The absolute value of the current high less the previous close.
. The absolute value of the current low less the previous close.

It is worth tracking this value in all trading sessions and then one can derive an average true
range value for a specified lookback period or window. In our discussion regarding the flags
and channel formations we typically suggest that the period for determining a range expansion
session is to find a session where the current true range is at least 150% of the simple average
of the true range values during the preceding 15 sessions.
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CLOSING POSITION BIAS

The closing difference is the difference between the closing price for the current session and
the closing price for the previous session. It will be a signed value depending on whether the
stock gained or declined relative to its previous price.

The closing position bias is simply the signed closing difference divided by the true range
and reflects where the current closing price is in relation to the range of trading as delimited
by the most recent two sessions. If the value is +1 then the stock closed up from the previous
session and at the high for the day, if the value is —1 then the stock closed down for the day
and at the low for the day. If the value is zero it almost certainly means that the stock closed
at the same price for the current session as the previous (although it is theoretically possible
to get a zero value if the true range was zero, which is very unlikely). Intermediate values
provide a useful barometer of the “strength” of the close. To take another instance a value of
0.5 would indicate that the closing price was above the previous close and is to be found at a
level equivalent to the point three quarters of the true range whereas a value of —0.5 would
suggest that the close was at a point below the previous close and at one quarter of the true
range.

SIGNED TRANSACTION VOLUME

The sign value of the volume (i.e. whether it is positive or negative) depends on whether the
closing bias is above or below certain thresholds. Our normal procedure is to set the threshold
for attaching a negative sign to the volume at values for the closing bias, which are less than
—.0.5 since the stock not only closed down but was also in its lower quartile (i.e. the 25
percentile value) with respect to its intraday range. The upper threshold for qualifying as a
positive volume session can then be set where the closing bias is above 0.5 which shows not
only that the stock closed up but was also in the upper quartile of its true range. There will then
be an intermediate zone that approximately corresponds to the middle quartiles for closing bias
that can either be considered to have a neutral volume sign or a zero value which effectively
means that they do not register in any accumulation.

The next issue relates to what should be the actual value to accumulate within the positive
and negative camps. As we have seen the value which is used in the Money Flow Index is
determined by multiplying the session’s volume by the typical price for the session. In our own
calculations we have found that the following value has proven to be most useful in indicating
turning points: Closing price x signed volume (which can be zero) * True range for the session
(in dollar terms). By including the true range value the signed volume that is used in the CQA
methodology takes on a weighting that is commensurate with the degree of intraday price
movement.

ACCUMULATION WINDOW

This term is used frequently in the CQA methodology and specifically in regard to the money
flow analysis it represents the period during which the signed transaction volume is to be
accumulated. In the case of the co-occurrences between events in different quantiles it is similar
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to the above but enables us to count the number of occasions on which events registered in the
designated quantile for one variable overlap with those for a second variable’s quantile.

CASE STUDY - NEWMONT MINING (NEM)

To demonstrate the features of the quantile-based approach to volume analysis and highlight
the manner in which it allows us to anticipate price turning points, both positive and negative,
we will examine the gold mining stock Newmont Mining (NEM) which trades on the NYSE.

Figure 4.4 covers the weekly closes for Newmont Mining from January 2005 to June 2006
and shows the more obvious turning points in price development for the stock. From its low
in May 2005 at around $35 NEM moved up to the $60 level in late January 2006, partly
reflecting the bullish developments in the price of the precious metal that it extracts. There was
a corrective period in October 2005 but the price action following that, at the end of 2005 and
throughout January 2006, was very positive. The price topped out at the end of January when
a more severe corrective episode began. Also clearly visible on the weekly chart is a bearish
flag formation. Finding such well-defined formations on a weekly chart is somewhat unusual
and the pattern takes on added weight because it is followed by NEM stalling at a lower high
in late April 2006.

Figure 4.5 is the first of our quantiles-based diagrams and it maps the same period as the price
chart covered in Figure 4.4. The four corrective episodes have been indicated in Figure 4.5 by
A, B, C and D. What can be seen in Figure 4.5 is that where the gray and black columns are
most closely aligned this corresponds with the more bullish price phases for NEM, and as the
gray and black columns are diverging from each other, often associated with the gray columns
descending below the zero lines, NEM is correcting. There is a very close match between all of
these points which have been arrowed in Figure 4.5 with the observed weakness in NEM. The
May 2005 weakness at point A is clear as is the temporary setback in November 2005 marked
at point B. Most critically the more serious correction that appears at the end of January (point
C) is anticipated by the gray columns moving below the zero line at the end of January 2006
prior to the price high which actually occurred at $61.83 on February 1st. If one had adopted
the crossover below zero as a trading trigger point for a short trade one could have entered
a short trade on January 27th when the price was $59.09 which would then have yielded a
10% profit within the next 10 trading sessions. The final corrective phase is marked at point D
on Figure 4.5 and corresponds to the late April/early May slump and it also coincides with a
substantial nonalignment of the gray and black columns.

Not only are the correction turning points signaled by nonalignment but the periods when
the gray and black columns are showing their most alignment correspond to the periods of
price strength. Adopting a policy of buying NEM if the two columns are aligned and more
critically when the gray column has moved above the zero volume level after a period below
it would also have been a profitable strategy. We should emphasize at this stage that our focus
is on the big picture rather than specific signals and triggers that might have been generated in
accordance with the analysis underlying Figure 4.5.

Let us pause and digest the calculations behind Figure 4.5. The black columns represent
the volume that has been accumulated during a 20 day window only in the case where the
closing price is in the upper quantile (set at the 75% level). The actual volume that is registered
has a positive signed value where the volume occurred in conjunction with a strong close
(i.e. above the 0.5 closing bias threshold) or a negative value when the volume occurred in
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Figure 4.5 Newmont Mining (NEM) upper quantile-based signed volume analysis based on the period
January 2005-May 2006

connection with a weak close (i.e. below —0.5 in terms of closing bias). Both positive and
negative amounts will therefore appear in the accumulation and the sign of the net volume
figure will show on balance the degree to which upper quantile price activity is conforming
to strong closes. Looking at Figure 4.5 it is also apparent that there are several periods when
there is an absence of any black columns as the prevailing price is failing to register in the
upper quantile. The gray columns are constructed according to whether the true range values
observed for each session are above the upper quantile value for true range (also set at the
75% level). Once again the values accumulated will tend to show whether range expansion is
occurring in conjunction with strong closes or weak closes since this is the basis on which the
sign value is attributed to the volume.

When the gray and the black columns in Figure 4.5 are aligned and above the zero volume
level this conveys three separate but related items of useful information:

] The closing price is behaving relatively well (i.e. in the upper quartile of its recent
performance).
Closes are relatively strong (i.e. they are in the top quarter of the daily range).
The expansion of range is, on balance, associated with strong closes.

A lot of valuable information is revealed by these conjunctions and provides an assurance that
the bullish price action is being well supported by other below the surface dynamics that are
constructive.

Alternatively when the gray and black columns are least aligned and the gray columns are
moving below the zero volume line the underlying dynamics are revealing the following:

. The closes are relatively weak which is causing more negative volume to be accumulated
than positive volume.
] The range expansion is, on balance, being associated with weak closes where the

position of the close is near the bottom of the daily range.
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. The activity of the closing price is deceptive if it is registering at all.
. If there are no black columns this shows that price has been performing poorly for at
least the number of sessions in the accumulation window.

From the two different scenarios that have just been outlined it becomes possible to develop
a framework for timing turning points and this can be more or less precisely tuned. There is
a further scenario to consider which can also be followed by looking at the relative sizes of
the columns in Figure 4.5. One of the best timing signals that emerges from the NEM chart
coincides with the re-emergence of black columns after extended periods when they have been
absent and the gray columns moving above the zero line when they have been below it for an
extended period (at least 10 sessions). When both of these occur together the chart is showing
that weakness is giving way to stronger closes and range expansion is also in the direction of
the nascent price recovery.

Now that the overview has been established it will be helpful to drill down to a micro-analysis
of a key turning point for NEM which is the late January 2006 sell-off which can be clearly
seen on the price chart (Figure 4.4) and which is also marked as point C in Figure 4.5.

To highlight this excellent trading opportunity on the short side we have zoomed in on the
relevant time period in Figure 4.6 to show how the gray columns were descending in a clear
downward trend during January 2006 and slipped below the zero line during the last few days
of January. This is in marked contrast to the behavior of the gray and black columns during
December 2005 where there is positive alignment of the two columns.

As we have just commented the positive alignment demonstrates that when range was
expanding it was associated with strong closes and this was closely tracking the accumulation
of positive volume based on the bullish price action. As we move through January we find
that the opposite begins to emerge which is that on days when the true range values are in the
upper quantile there is, on balance, more negative volume being registered which reflects the
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The gray column moves below zero on February 1st 2006 after a prolonged
period of alignment with the black columns in December and January
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| B Upper quantile price-based signed volume ¥ Upper quantile true range-based signed volume|

Figure 4.6 Newmont Mining (NEM) quantile-based volume analysis — focus on December 2005—early
March 2006 showing divergencies
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fact that the closing bias on these sessions was in the lower reaches of the session’s true range.
The signed volume associated with price performance in the upper quantile is still revealing
that there is a bullish tone to the price development but the underlying volume and money flow
dynamics are diverging. The gray column drops below the zero point on the vertical axis on
February 1st 2006 which coincides perfectly with the price top before the February correction
which brought NEM down to $48 for more than a 20% correction.

Figure 4.7 zooms in on the price action during the same period as that covered in the chart
shown in Figure 4.6 and the late December/January price action coincides with the period
showing strong alignment between the two columns. As the price chart shows the exact top
for the bull move takes place on February 1st and this would have been alerted with uncanny
accuracy by the action of the gray column in Figure 4.6.

The divergence and evidence of dissonance that is revealed precisely in Figure 4.6 highlights
the key benefit of the CQA approach. Using a traditional MFI chart it may be possible to
observe some evidence of divergence but we cannot easily quantify the degree to which the
price action, considered alone, is not being supported or confirmed by the closing bias and
range expansion/contraction. The CQA technique provides a clear and systematically useful
method of determining whether the stock’s price action, which manifests itself at the surface
level, is in harmony with, and aligned with, the undercurrents that are either supporting the
price momentum or are pointing to an eventual directional change.

CASE STUDY - GOOGLE (GOOG)

The second case study analyzes the price development for Google (GOOG) during a slightly
longer period to the one that we examined for Newmont Mining, as it continues to the end of
July 2006. The price chart will set the context for the CQA charts that follow.

Figure 4.8 illustrates the powerful upsurge that took Google from $180 in early April 2005
to a price peak of $475 which occurred in January 2006. There are four pullbacks on the chart,
three of which have been designated as minor and the major one which has been highlighted
on the chart. The largest decline began in early January 2006 and price declined by almost
30% within the next few weeks until price stabilized close to $340 in March. Using the same
CQA approach that was used previously with NEM could these turning points leading to price
corrections have been anticipated? Let us review the quantiles-based charts to see.

Figure 4.9 has been constructed on exactly the same premises as Figure 4.5. The periods
when the alignment between the columns (gray and black) is most prominent coincide very
closely with the periods of most bullish price behavior, and the periods that have been identified
as showing the gray column moving below the zero level on the vertical axis and the least
alignment match up closely with the periods of weakness on the price chart. Taking our cue
from the price chart let us focus on the early January 2006 period to see whether an enlarged
version of the CQA would have provided the clues as to the impending major correction.

Figure 4.10 focuses on the period from January 3rd to early April 2006. The gray and black
columns track each other closely on the left-hand side of the chart and on January 19th the gray
column moves below the zero line and does not move above it again until March 28th. This
hiatus corresponds very closely to the severe price correction that was noted in connection with
Figure 4.8. The actual price top for the entire move up in 2005 occurred two days prior to the
move below the zero line and the recovery began on March 24th, which was three trading days
after the gray column had moved above the zero line. The correspondence is remarkably close
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Figure 4.9 Google (GOOG) upper quantile-based signed volume analysis based on the period January
2005-July 2006

and using the penetration of the zero line as the signal would have allowed for virtually full
participation on the short side and subsequent reversal to a long side. It is also noteworthy that
during most of the period when the gray column was below the zero level on the y-axis there
is no visibility for the black columns. However, these also make a reappearance coincidentally
with the crossing of the zero volume level from below.

2000 000 000

The gray column moves above the zero line on March 28th 2006
after an extended period with no black column activity

LA A .. \.In l

03/01/2006 23/01/2006 12/02/2006 04/03/2006 24/08/2006

-2 000 000 000

Cumulative signed volume

The gray column moves below zero on January 19th 2006 after a period of
alignment with the black columns during early January
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| B Upper quantile price-based signed volume Upper quantile true range-based signed volume|

Figure 4.10 Google (GOOG) quantile-based volume analysis — focus on January 2005-March 2006
showing divergencies
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CASE STUDY - OVERSEAS SHIPHOLDING GROUP (OSG)

Figure 4.11 is a weekly chart for Overseas Shipholding Group (OSG) from January 2005 to
July 2006. The chart has more of a sideways character than the ones that we observed for NEM
and GOOG although it also contains the powerful bullish move that begins in May 2006 and
which appears set to challenge (at the time of writing) the previous highs that were registered
in 2005. In this case study we have decided to focus on the three rallies that coincide with A,
B and C that have been noted on the chart. The rally that begins at C is definitely the most
powerful and B has more of an appearance of a temporary bounce. But we shall examine each
of them with the CQA tools that we have previously used.

Figure 4.12 shows a similar CQA analysis as was used previously with all of the same
parameters. The three periods that correspond to A, B and C on Figure 4.11 have been noted
on the chart. In each case there is an almost exact correspondence between the turning points
when rallies began and the point where the gray columns move above the zero line on the
vertical axis. Noticeably there are fewer occasions for A and B where the crossing of the zero
line is followed by a resumption of the black columns but this is far more evident on the right-
hand side of the chart in connection with point C. In general there is less visibility for the black
columns (i.e. indicating upper quantile price activity) than on the charts for Newmont Mining
and Google which concurs with the overall sideways pattern.

The very powerful upward move that was observed as beginning at point C in Figure 4.11
is featured in the more detailed analysis that is provided from Figure 4.13. The first crossing

OSG-Weekly 02/08/2006 Open 63.65, Hi 65.25, Lo 63.3, Close 64.73 (1.8%)
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Figure 4.11 OSG weekly chart January 2005-July 2006
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Figure 4.12 Overseas Shipholding Group (OSG) upper quantile-based signed volume analysis based
on the period January 2005-July 2006

The gray column moves above the zero line on April 28th 2006
and following a minor retreat in early June it crosses very |“

decisively again on June 9th 2006
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Figure4.13 Overseas Shipholding Group (OSG) quantile-based volume analysis — focus on April-July
2006 showing divergencies
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above the zero line takes place on April 28th 2006 which coincides very closely with the
low price that precedes the major impulse upwards. However, there is a minor retracement
which takes the gray columns temporarily below the zero line again only to be followed by
the more decisive recrossing which occurs on June 9th. In checking the price chart in this
time frame it can be seen that this coincides with the price action exactly and the full blown
impulse wave commences after the price has broken above $52 which matches exactly with
the second crossing of the zero line on June 9th. In terms of refining the trading signals that the
CQA techniques offer, it is not unsurprising that these recrossings will occur and if the second
crossing of the zero line is more forceful than the first (which it definitely is in this case) this
will prove to be the more reliable. In chart formation terms, the situation that we have just
observed coincides with the minor price retracements that are seen in cup and handle patterns.

CASE STUDY - LEHMAN BROTHERS (LEH)

Figure 4.14 shows a weekly chart for Lehman Brothers (LEH). Perhaps the most notable feature
of this chart is the strong upward move that begins with the price breakout above the previous
range bound trading in late June 2005. The move continues almost uninterrupted until late
April 2006 and during the period LEH moves from $48 to $78. There is a minor retracement
in August 2005, another in early October 2005 (coinciding with point A on the chart), a third
in December 2005 (point B), a fourth and more acute in March 2006 (point C) and a fifth and
far more severe one that begins towards the end of April 2006 (point D). During the major

779361
The price top just below

$78 occurs onAprll 2Tth
2008 :

Price breaks above the
. congestion range In late
June 2005

540

514631

—ﬁf AN ______________________ ______________ _ __________ e

Figure 4.14 LEH weekly chart January 2005-June 2006
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bullishly butrange expansion is associated with weak closes.

At the end of April2006 this gives way to a severe price correction
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Figure 4.15 Lehman Brothers (LEH) upper quantile-based signed volume analysis based on the period
January 2005-July 2006

upward move LEH manages to remain above its 20 week EMA throughout and only drops
below it during the correction that begins in late April 2006.

The time axis of Figure 4.15 coincides with the price chart that has just been described and
the four points A, B, C and D have all been identified again. In each case it can be observed that
the gray columns have coincidentally fallen below the zero line in terms of the accumulation of
signed volume. Also revealing is that in conjunction with these four episodes the black columns
are still in evidence and the nonalignment between the gray and black columns is portending
a dissonant mismatch between price activity which is still registering in the upper quantile
interval and weaker closes associated with range expansion. From a trading perspective this is
the cue for taking a short position and the four clear signals that are revealed in Figure 4.15
are further vindication of the value of this approach.

The most opportunistic short trade provided on the LEH chart is clearly the one that arises
at the end of April 2006 and which corresponds to the point D on both Figure 4.14 and Figure
4.15. Just how well from a micro-analysis does the CQA technique identify this opportunity?
To answer this we need to examine Figure 4.16 which examines the circumstances in finer
detail.

It has been noted that the gray columns slip below the zero line initially at the beginning
of April 2006 which would have given possibly too much advance warning of the impending
decline. However, as was noted in the discussion of this particular period in Chapter 3 the price
that is associated with the early April signal was just $2 below the eventual price top at the end
of April. But what seems most noticeable about the April 2006 period is the strong showing
of the black columns during the month despite the growing evidence from the weakness of the
gray columns that the underlying dynamics were deteriorating. It can also be seen that there
is a recrossing of the zero line by the gray columns on April 27th and then an abrupt reversal
below it for the following session. This session — April 28th — coincided with the actual price
top and over the next two sessions the price dropped by more than $6.
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The gray columns move below the zero line in early April 2006 and are ahead of
the price correction which does not begin until April 28th. But notice the strong
showing from the black columns during all of April. This is a strong divergence

150 000 000 between bullish price action and a deterioration in the underlying dynamics
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Figure 4.16 Lehman Brothers (LEH) quantile-based volume analysis — focus on April-July 2006
showing divergencies

In reviewing the price chart it can be seen that price had reached a plateau in the vicinity of
$72 during most of March 2006 and then in April there was a breakout to $76 which created
a lot of new entries to the upper price quantile. However, during the March/April period in
the sessions when there was range expansion this was coinciding with more restrained volume
and a tendency toward weaker closes. This is the classical dissonance pattern that can lead
to the most profitable trading opportunities. The emergence of the gray columns below zero
is a useful alert but the validity of the signal is reinforced when this coincides with a strong
disconnect with the price activity. If the pattern persists, and even if there is a temporary
recrossing before the discordant pattern reasserts itself, it points to a potential breakout failure.
False breakouts will often bear this CQA signature and after the struggle between the traders
attempting to push price higher despite deteriorating momentum dynamics is “lost” there can
often be a substantial correction which is exactly what happened in this instance.

W, TRADING-SOFTW £RE-COLLECTION. COM

USING A SIGNED VOLUME MEASURE ON ITS OWN

The CQA methodology is extremely versatile and we have, with the several case studies that
we have just reviewed, used one of the most useful techniques to illustrate its capacity for
alerting traders to important turning points. We want to turn next to a simplified version of
the preceding analysis that reduces the two column approach to a single metric which has also
proven to be very effective. This section focuses on a separate signed volume amount which
should also be monitored for when it moves back and forth below the zero level on the vertical
axis.

The attribution of a signed value to the volume is exactly as before so volume that arises in
connection with a strong close (i.e. where the close is positioned within the upper quadrant of
the daily range) is considered positive, volume with a weak close is given a negative sign, and all
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Figure 4.17 Phelps Dodge (PD) March 2005-July 2006 signed volume analysis

of the intermediate values are not accumulated. Two separate volume registers are maintained.
One register accumulates within a moving window the signed volume when price is above the
median value (for the last 20 periods). The other register accumulates signed volume when
the true range is above the median value for true range (for the last 20 periods). Both registers
can be showing at any moment a net cumulative volume that can be either negative or positive
according to the preponderance of weak or strong closes.

The final volume value that is tracked is the sum of the moving totals at each interval.

To demonstrate the approach we shall move quickly through three charts that have been
annotated with the appropriate signals and the benefit of the graphical presentations is that the
price development of each security is included on the same time axis and the coincidences of
the signals with the subsequent price action can easily be monitored.

Figure 4.17 shows the signed volume behavior for Phelps Dodge (PD) and the associated
price action. There are three buy signals and three sell signals and in each case they are
corroborated by the ensuing price action.

Figure 4.18 takes the same approach for Google (GOOG) and supplements the analysis that
was already provided in the individual case studies. The major price turning points are also in
harmony with the signals generated.

The third chart in this section (Figure 4.19) is for Martha Stewart Omnimedia (MSO) and
each of the three sell signals and four buy signals are well corroborated by the subsequent price
action.

AN ALTERNATIVE VERSION OF QUANTILE BASED MONEY FLOW

In this section, which can be construed as a stand alone item with respect to the chapter, we
will present the reader with an alternative approach to volume analysis that is based on our
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Figure 4.18 Google (GOOG) March 2005-July 2006 signed volume analysis

original application of the quantiles inspired methodology to money flow. We have offered
it as a separate method because it is simpler than the versions previously outlined in this
chapter, and because, from a historical point of view, it was the author’s first attempt to refine
the standard MFI methodology using quantiles. Th technique only requires us to classify
and accumulate volume associated with the appearance in the appropriate quantile of price
and the closing bias. We also do not attach a signed value to the volume and we are no longer
required to register values based on which quantile is occupied by the intraday range. While the
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Figure 4.19 Martha Stewart Omnimedia (MSO) March 2005-July 2006 signed volume analysis
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results require different interpretations, they have also proven to be very effective and we shall
illustrate their usefulness in the case of the examples of AMGN and MSO that were mentioned
earlier in the chapter. Once again we shall be looking at those circumstances where there is a
discrepancy between what is occurring at the surface level and what is taking place beneath the
surface and which leads to a kind of dissonance that often portends price breakouts. According
to this alternative procedure it will be helpful to distinguish between two kinds of volume
accumulation that can be registered using CQA techniques, but this time we simply assume
that all volume has the same signed value. The first kind is based only on price performance and
shall be called, somewhat simplistically, price driven volume. The second kind of volume is
based on the closing bias values for each session and we shall call it, straightforwardly, closing
bias driven volume. In the case of the former the presumption is that the primary motivation or
explanatory factor behind the volume being registered is attributable to a surface phenomenon
which is the way that the price pattern is developing — whether the closing price is making new
multi-session highs or lows. In the case of the latter the key contributing factor for the tracking
of volume is a phenomenon operating beneath the surface which is the strength of the closes
— whether they are nearer to the highs of the day or the lows of the day.

The intuition behind the method is that during periods of quiet accumulation the volume that
accompanies sessions with strong closes (i.e. when the closing bias is within its upper quantile
value) will tend to show an edge and outpace those that are only based on the closing price being
in the upper quantile. Our purpose is to reveal the activities of those traders who are quietly and
somewhat stealthily (“smart money”’) building a long position in the stock. Additionally there
are further clues provided by the framework for estimating the quality of the price breakout and
whether it may be sustainable. For the present we shall only be considering the circumstances
preceding upward price breakouts and moreover only those that occur within the context of
the quiet volume sessions that we discussed earlier in the chapter. We shall again be reviewing
the two previous examples of AMGN and MSO where we found that a period of price inertia
and quiet volumes lead to explosive price breakouts to the upside, and later we shall examine
a slightly different case where momentum factors were at work as well.

As a quick refresher on the CQA methodology here is how the price driven volume will be
accumulated. We decide on the quantile value that is relevant for the exercise — in this case we
are setting the bar quite low so we shall consider that upper quantile values are above the 50
percentile value and lower quantile values are below the 50 percentile value. In this particular
case this is equivalent to being above or below the median value. We calculate the 50 percentile
value (median) from our lookback window which in this case will be the preceding 20 periods.
Once the quantile value has been determined the simple rule is that if the price is above that
quantile value the volume (or the Transactional volume i.e. Price * Close) is accumulated in a
register, otherwise we register, zero. We also keep track on a rolling basis of the total volume
that has been posted to the register during the preceding accumulation window — which has
also been set at 20 periods for present purposes. Similar procedures are followed for the closing
bias except that we can, optionally, specify a threshold value for the closing bias value rather
than the quantile value. For example we might decide on a threshold value for the closing bias
of 0.5 and we will only count the volume in the register when it exceeds this threshold.

In the chart that we shall examine for AMGN, Figure 4.20. It is also worth mentioning that
raw volume figures have been used for the y-axis values for simplification purposes although
it is possible to construct an index to normalize the actual values. However, the key idea is that
one is looking for discernible and sustaining divergences rather than at the absolute levels of
volume that are involved. Also it has been decided to use an additive/subtractive relationship
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Figure 4.20 AMGEN June 2005 volume analysis

rather than dividing one set of volume by the other as the presence of low volume values in the
denominator would produce erratic and mathematically monstrous values in the comparative
analysis.

The vertical or y-axis represents the accumulation of transactional volume for a 20 day
period prior to the actual data point that has been plotted for each of the two variables. The line
with embedded squares — the price driven volume-shows the cumulative transaction volume
for those days when price is in the upper quantile (i.e. in the current chart this has been set at
the 50% level). The line with embedded triangles — the closing bias driven volume — shows the
cumulative transaction volume for those days when the closing bias is in the upper quantile
of that series of values. As can be seen the price driven volume has been descending steadily
from early June indicating that day to day trading activity is not rewarding the stock with any
positive volume accumulation characteristics. This can be typical of a quiet period for a stock
as there is little inducement for momentum or swing traders to show much interest in a stock
which is in a price congestion zone. As is evident the closing bias driven volume starts to
turn up around the middle of June, it crosses the price driven volume line on June 18th and
remains above it for the remainder of the month. In itself the crossover generates an alert for
the methodology but it should not be acted upon until other factors are also present which are
considered below. The price breakout point on July 5th has been noted on the chart and after
this point it becomes all too apparent to the momentum or price driven traders that the price
dynamics and range expansion favor further gains and the price driven volume line rapidly
catches up with its counterpart — the closing bias driven volume line.

Let us next examine a similar chart for MSO, Figure 4.21, and we shall also examine how
tuning the percentile value will generate slightly different results in this instance. Incidentally,
in the case of the AMGN chart tuning the percentile value up to 70 has little effect on the
pattern but the crossover occurs a little later than for the 50 percentile level we selected.

We observe a similar pattern to the one we have looked at for AMGN and this time it is
noticeable that the price driven volume is actually “flat-lining” at zero during the mid-August
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Figure 4.21 Martha Stewart Living Omnimedia Inc. (MSO) August 2005 volume analysis

period showing that the stock is failing to register in the upper price quantile; therefore no
volume could be accumulated. But the line based on closing bias in Figure 4.21 (i.e. the one
with embedded squares) is showing that the quiet money is steadily accumulating the stock
during August and that the gap between the two lines widens as the month progresses. The
price breaks out rather explosively on August 25th and at this point the momentum traders
cause a rapid escalation in the gradient of the price driven line so that it has already surpassed
the closing bias driven line by the end of August. This action can be construed as indicating
that at this stage in the accumulation/distribution cycle the quiet, “early movers” (as expressed
by the closing bias driven volume) are starting to distribute to the relative “latecomers”.

How sensitive is the CQA approach to the quantile values selected for comparison? In Figure
4.21 the quantile for price was set at the 50 percentile value but what happens if this were to
be increased to the 75 percentile value, while retaining the closing bias value set at 0.5? The
results of setting the bar higher for inclusion in the price driven line can be seen in Figure 4.22.
What is immediately apparent is that the “flat-lining” that was previously noted begins even
sooner showing that for almost three weeks prior to the breakout on August 25th the stock
failed to close within the upper quantile of its price performance during the preceding 20 day
period. The zero volume characteristic for the price driven volume is an important element in
the alerting procedure for the strategy and when it is observed in the context of the overall quiet
conditions that we have witnessed for AMGN and MSO and there is accompanying evidence
of stealth accumulation based on closing bias we have a bona fide case for a price breakout.

The flat-lining is not an absolute requirement of the pattern as we saw in the case of AMGN
but rather it is the extended outperformance of the quiet money, as evidenced by the relative
gradient of the closing bias driven line, that is the crucial ingredient. It is even plausible to
conjecture that an extended period of zero values for the upper price quantile could indicate
that short sellers are in control of the market from the day to day trading perspective but on
those occasions when the closing bias is in the upper quantile or above the 0.5 threshold there
is stealth accumulation occurring.
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Figure 4.22 Martha Stewart Living Omnimedia Inc. (MSO) August 2005 volume analysis

Let us now review the inverse of what we have been examining during this period for MSO.
We shall now examine the registration of transactional volume when price is in the lower
quantile — in this case set at the 50 percentile level — and the closing bias is also below its 50
percentile value (again both values are determined using a 20 day lookback period). In Figure
4.23 the price driven volume accumulation is indicated by the line with embedded diamonds,
and the volume accumulation based on closing bias is represented in the diagram by the line
with embedded squares.

The time frame for Figure 4.23 has been extended to the end of September 2005 so that devel-
opments can be monitored in the comparative quantiles during the period when the late August
price breakout is superseded by a serious bout of weakness for MSO. Starting on September
13th the stock begins a pronounced decline that continues into late October and which sees the
price cut in half. Are there clues revealed in Figure 4.23 that this is imminent? Can the pattern
of the relationship between the lines after the price break on August 25th be helpful in antic-
ipating the steep correction that lies ahead? We believe that these questions can be answered
affirmatively and that this provides further support for the case behind the CQA methodology.

During the latter part of July and early part of August the price driven volume line in Figure
4.23 shows that traders have been increasing their rate of selling despite the relatively weaker
prices, which is usually considered to be a bearish development although it could be also be
showing an increasing level of short-selling. Even as we move into the second half of August
for those sessions when price is in the lower quantile there is still a substantial amount of
transaction flow although it is fair to say that it is declining from its peak on August 10th.
Meanwhile the closing bias driven line reveals much less activity. Cumulative transaction
volume is declining steeply as the month progress and reaches its nadir just around the time of
the price breakout on August 25th. What is also very striking in the diagram is that immediately
following the price breakout the line based on closing bias starts to move up abruptly. We would
propose that this could be interpreted as a follows. Prior to the breakout the quiet money traders
whose footprints are revealed in the closing bias volume had been quietly accumulating MSO



90 Long/Short Market Dynamics

600 000 000

The crossover and steep ascent of the volume
associated with fading closing bias suggests
price breakout is suspect and could be short lived

400 000 000

Volume is increasing as price is
registering in the lower quantile. By
the end of September the price is
below the August 25th breakout

200 000 000

Cumulative transaction flow (20 day window)

26-Jul-05 02-Aug-05 09-Aug-05 16-Aug-05 23-Aug-05 30-Aug-05 07-Sep-05 14-Sep-05 21-Sep-05

—&— Volume registered when price is in lower quantile
—&- Volume registered only when closing bias is in lower quantile

Figure 4.23 Martha Stewart Living Omnimedia Inc. (MSO) August—-September 2005 showing volume
registered in lower price quantile and lower closing bias quantile

in anticipation of positive news and an ensuing scramble to cover by short sellers. As soon as
the price breakout occurs the same traders who had engineered the bear trap wanted to realize
their profits quickly without having any longer-term intentions to “own” the stock. They are
distributing quickly to the price and momentum driven traders.

In reviewing many such charts it is often the case that the volume accumulation based on
closing bias changes direction suddenly after a breakout but it will then often stabilize after
short-term profits have been taken. When this stabilization happens it is usually an indication
that the breakout was based on a positive outlook for the stock rather than simply an opportunis-
tic move designed to trap some overly enthusiastic short sellers. If the volume being registered
in the accumulator based on closing bias in the lower quantile switches direction abruptly and
continues to build as the closes continue to show relative weakness this is not, as in the case
for MSO, indicative of a firm foundation for the price breakout. There is reason to question the
longevity of the rally that accompanies the price breakout and should you have been attracted
by the trade on the long side it would be prudent to take profits quickly, and even contemplate
an eventual short position in the stock. This is a somewhat conjectural analysis of Figure 4.11
but the important point to note is that there is a very definite divergence between the activities
of traders relying purely on price level and the “stealth” money that is flowing into a security
which manifests itself in the volume register based on the closing bias characteristics.

Another example shares some of the characteristics that we have observed previously for
AMGN and MSO but there are some interesting differences as well. The principal difference
is that in the case of both MSO and AMGN the explosive price breakouts followed in the wake
of periods of quiet accumulation which, as we have indicated earlier in this chapter, reflects
the circumstances when, in our experience, the mainstream MFI indicator has proven to be
most useful. Figure 4.24 is for Atherogenics Inc. (AGIX) and covers the months of November
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160 000 000

Throughout November the volume associated with strong closes
is associated with greater volume than that associated with price alone

120 000 000 \ =

80 000 000 /

The staircase pattern coincides with the flag formations and perhaps
reveals how initial attempts to fade price at the flag poles which
"fail" convert momentum-based traders to accumulation
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Cumulative transaction flow (20 day window)

—e— Volume registered when price is in the upper quantile (75%)
—e— Volume registered when the closing bias is in the upper quantile (75%)

Figure4.25 Atherogenics Inc. (AGIX) money flow analysis November—December 2005 based on upper
price quantile and upper closing bias quantile

and December 2005. From December 8th to December 23rd the stock gained more than 40%
and in a single session on December 21st there was a gain of 19.6% that coincided with a
significant business development announcement.

Starting in early November the chart for AGIX reveals a series of bull flag formations that
pointed to the possibility that some accumulation was beginning to take place in the stock.
Unlike the charts for AMGN and MSO the gradient of the MFI slope during most of November
2005 shows a more gradual rise and even though the price is exhibiting relatively low volatility
the presence of the flag formations points to proportionally greater range values for the stock
during November than we witnessed for AMGN and MSO. As November progresses the series
of flagpoles followed by pullbacks is followed on each occasion by further buying interest in a
gradual staircase fashion. As noted the MFI is slowly building during the period as well, and in
these circumstances it is plausible to make the case that there could have been some “insider”
buying as those who knew about the impending business story were building up a long position
in the stock. The breakout of the narrow range took place on December 9th and from this point
forward the stock was clearly gaining attention from momentum traders. To that extent the
profile for this stock as we enter December 2005 does not demonstrate the quiet accumulation
characteristics that we have previously examined. However, using the comparative quantiles
methodology it is possible by reviewing Figure 4.25 to witness clearly useful clues as to the
volume characteristics prior to the breakout.

The line with embedded squares in Figure 4.25 is above the line with embedded diamonds
throughout the period and especially so at the beginning of November when the case could be
made that only the quiet money is showing any interest in the stock, as the line with embedded
diamonds is registering zero volume at the beginning of November. As the flag formations
begin to appear and the quite money continues to accumulate there are a series of step-ups
on the line with embedded diamonds showing that there is growing interest in the stock from
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momentum traders. By the time of the first price breakout on December 9th the line with
diamonds has pulled up closer to its counterpart and there is no considerable power behind the
accumulation activities that clearly helped to spike the stock up on December 21st. We have
tuned the upper quantile in this instance to the 70% level to make the situation slightly clearer
but even at the 50% level a similar pattern is discernible.

Our discussion of money flow has ranged over many case studies and we have explored
some different flavors to the CQA techniques. What unites the approaches is that all have been
inspired by the analytical power of using statistical quantiles to unearth divergences. The CQA
methodology needs to be extended and refined and we hope that this novel framework will
inspire readers to produce further innovative indicators. There are a lot of further refinements
that are required to sharpen the exact trading rules that can be profitably employed as a result
of the CQA methods but these would require a book in their own right.






S

Alignments and Divergences

In Chapter 3 we introduced the idea that one of the motivational forces behind comparative
quantiles analysis is the opportunity to examine whether co-movements or alignments are
to be found in the array of variables that are available to describe and quantify a security’s
price development. These variables can include the actual raw data — OHLC and volume — but
can also include derived variables such as closing bias, true range for the session, volatility,
momentum as measured by MACD, money flow and even the security’s beta value which has
to be calculated in conjunction with a benchmark index. At each interval, in any time series,
the selected variables for inclusion in a quantiles analysis can be calculated, stored in the
appropriate registers and then accessed in pairs, triples etc. So to give a very straightforward
example, if we want to test whether a price move is associated with range expansion we can
perform a quantiles analysis in which we would register occasions when the price is in the
upper quantile (using a moving 20 day window) and also register occasions when the true
range is in the upper quantile. We can then calculate the number of co-occurrences for each
of the separately registered events again using a suitable accumulation window. If we find that
the co-occurrences exceed a certain threshold level which might be, say, four times within a
15 or 20 day lookback window then we can, depending on the co-occurrence hypothesis we
are testing, be alerted to some highly reliable trading signals. The co-occurrence threshold
parameter will be dependent on the context, and can also be tuned to conform to underlying
market conditions.

In the case cited of comparing the registers for the upper price quantile and the upper
quantile for true range, if we found a better than expected frequency of co-occurrence we
could plausibly argue that we expected price to continue to outperform or have a tendency to
remain in the upper quantile as it was accompanied by range expansion. The essential point
is that we have a framework for testing a variety of hypotheses where we can confirm that an
expected alignment is in evidence or absent. Looked at slightly differently we can also test
hypotheses where an unexpected (or perhaps counterintuitive) alignment is in evidence. An
example of unexpected alignments, which was already discussed in some detail in Chapter 3,
was the discrepancy between the closing price appearing regularly in the upper quantile register
and the closing bias appearing regularly in the lower quantile register. We saw that this can be
a very reliable indicator of price deterioration and that the converse (i.e. where price is in the
lower quantile and the closing bias is in the upper quantile) is equally as reliable in anticipating
price advances.
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In this chapter we want to focus on the cases where there are alignments between variables
which are inconsistent or suggestive of an underlying discrepancy or disharmony. If one starts
with the presumption that the foundational element in time series analysis is the price devel-
opment pattern then we shall be zeroing in on some of the cases where the associated patterns
which arise for other variables such as momentum or closing bias are acting discordantly with
the price patterns. We shall refer to these anomalies or inconsistencies as being incongruous
or dissonant. Another term that is often used in this context is divergence and we shall use
it sometimes ourselves because it is so widely used in the technical analysis literature, but
it does not quite match the flavor of the comparative quantiles approach. The terminology
that most closely reflects the comparative quantiles technique is alignment or confirmation
and non-alignments or nonconfirmation. One of the better known examples of non-alignments
or divergences in technical analysis arises in regard to the widely used momentum indicator
MACD. The indicator has been widely covered in the literature and we shall not embark on an
elaborate explanation as to its construction.! In terms of its usage there are several techniques
that are used ranging from the MACD signal line crossing its moving average line to the signal
line crossing zero etc. In our own trading experience we have found that the most profitable
application of MACD is provided by looking for divergences or non-alignments between price
peaks and price valleys and the shape of the accompanying MACD line. The technique can be
best illustrated by looking at Figure 5.1 which shows a daily chart for the last quarter of 2004
and early 2005 for American Express (AXP).

In early November 2004, AXP broke out from a trading range in the vicinity of $46 that
had been in effect during the preceding month and then began to consolidate in a price plateau
formation just below $49 in early December. During this period the MACD chart shows that
there was a clearly discernible upward trend to momentum in early November and that this had
also reached a plateau and began to decline as December progressed. The critical dissonance
on the chart is illustrated by the break to a new price high just above $49 in the latter part
of December but the action in the MACD chart shows that momentum is not supporting
this move and can be said to be showing negative divergences with price. In the last few
trading days of 2004, AXP makes a further, unsuccessful effort to penetrate the $49 level on
typically subdued end of year trading volumes but as is clearly evident the MACD indicator is
revealing a noticeable divergence to the price activity. When trading resumes in January 2005,
the divergences give way to an abrupt price correction which brings AXP back down to the
pre-breakout trading range levels from October 2004.

Divergences such as that for AXP are found fairly frequently on price charts and can have
predictive validity, but often the divergence in the indicator needs to be placed in the context
of potentially other important signals which may or may not lend weight to the divergence
being resolved with the expected outcome. In the case of AXP we can see that the divergence
in the indicator would have provided a very useful trading cue as the stock sold off throughout
December right after the “false” price breakout. In fact the justification for using the term
“false” breakout is provided not only by the eventual decline but also because of the MACD
divergence.

Conversely there are occasions when the price has moved down to a new low and the MACD
chart is revealing positive divergences showing that if one draws a slope from the previous
valley on the MACD chart when price was previously making a low to the current valley on
the MACD chart where price is breaking lower there would be an upward slant and this will
often (but again the context and state of other indicators is important) be pointing to higher
prices as gathering momentum is at odds with the new price low.
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Figure 5.2 shows the converse situation to AXP and covers the period of August/September
2005 for Citibank (C). The breakdown in the closing price at the end of August is accompanied
by a clearly discernible upward slant in the MACD indicator suggesting a positive divergence
and nonconfirmation of the price deterioration so, in this instance, it is feasible to call this
episode a “false” breakdown. As can be seen the stock rallied through September right after
the nonconfirmation.

CONFIRMATION AND NONCONFIRMATION

We have used the terms confirmation and nonconfirmation in the same context as alignments
and divergences and it might be worth just a brief historical detour to look at the origin of these
two concepts within the technical analysis